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Hyperon - nucleon interactions from  
Chiral SU(3) Effective Field Theory 

Hyperon-NN three-body forces and 
   hyperon-nuclear single particle potential

“Hyperon puzzle” and emerging repulsions :  
    suppression of hyperons in neutron star matter
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(towards higher densities :                )

Non-perturbative methods:  
Chiral Nucleon-Meson Field Theory  

and  
Functional Renormalisation Group

Perturbative methods: 
Chiral Effective Field Theory  

and  
Nuclear Many-Body Problem 

2

Brief overview:
Chiral EFT + FRG and 
Dense Baryonic Matter

Part 1.

(baryon densities                 )⇢ . 2 ⇢0
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Pions and Nucleons as “active” degrees as freedom in a Nuclear Fermi Sea



In[143]:= r := 0.4
d := 1.8
a := d * Sqrt@0.75D
density = 1 ê d^3 ê 0.16

Plot3D@Exp@-HHx + d ê 2L^2 + y^2L ê r^2D +
Exp@-HHx - d ê 2L^2 + y^2L ê r^2 D + Exp@-Hx^2 + Hy - aL^2L ê r^2D +
Exp@-Hx^2 + Hy + aL^2L ê r^2D, 8x, -1.52, 1.52<, 8y, -2.0, 2.0<D

Out[146]= 1.07167

Out[147]=

In[173]:= r := 0.4
d := 1.08
a := d * Sqrt@0.75D
density = 1 ê d^3 ê 0.16

Plot3D@Exp@-HHx + d ê 2L^2 + y^2L ê r^2D +
Exp@-HHx - d ê 2L^2 + y^2L ê r^2 D + Exp@-Hx^2 + Hy - aL^2L ê r^2D +
Exp@-Hx^2 + Hy + aL^2L ê r^2D, 8x, -1.0, 1.0<, 8y, -1.5, 1.5<D

Out[176]= 4.96145

Out[177]=
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<latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit>

fm
<latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit>

(Multi-)pion fields in space between baryonic sources (ChEFT)

In[143]:= r := 0.4
d := 1.8
a := d * Sqrt@0.75D
density = 1 ê d^3 ê 0.16

Plot3D@Exp@-HHx + d ê 2L^2 + y^2L ê r^2D +Exp@-HHx - d ê 2L^2 + y^2L ê r^2 D + Exp@-Hx^2 + Hy - aL^2L ê r^2D +
Exp@-Hx^2 + Hy + aL^2L ê r^2D, 8x, -1.52, 1.52<, 8y, -2.0, 2.0<DOut[146]= 1.07167

Out[147]=

In[173]:= r := 0.4
d := 1.08
a := d * Sqrt@0.75D
density = 1 ê d^3 ê 0.16

Plot3D@Exp@-HHx + d ê 2L^2 + y^2L ê r^2D +Exp@-HHx - d ê 2L^2 + y^2L ê r^2 D + Exp@-Hx^2 + Hy - aL^2L ê r^2D +
Exp@-Hx^2 + Hy + aL^2L ê r^2D, 8x, -1.0, 1.0<, 8y, -1.5, 1.5<DOut[176]= 4.96145

Out[177]=

0
<latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit><latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit><latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit><latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit>

1
<latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit>

2
<latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit>

fm
<latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit>

0.5
<latexit sha1_base64="RhwBZmJ1jNDuCcw3O6VpCxMtotQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gZZJMU9akiUh0OyKGCa5Y03IrWDvVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66THvRjHC/sWkV61hH8+AlklQkBoUaPSqX91+QjPJlKWCGNMJcGrDnGjLqWCTSjczLCV0RAas46gikpkwnx08QSdO6aM40a6URTP190ROpDFjGblOSezQLHpT8T+vk9n4Ksy5SjPLFJ0vijOBbIKm36M+14xaMXaEUM3drYgOiSbUuowqLoRg8eVl0jrzA+wHd+e1+nURRxmO4BhOIYBLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fpMuPnw==</latexit><latexit sha1_base64="RhwBZmJ1jNDuCcw3O6VpCxMtotQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gZZJMU9akiUh0OyKGCa5Y03IrWDvVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66THvRjHC/sWkV61hH8+AlklQkBoUaPSqX91+QjPJlKWCGNMJcGrDnGjLqWCTSjczLCV0RAas46gikpkwnx08QSdO6aM40a6URTP190ROpDFjGblOSezQLHpT8T+vk9n4Ksy5SjPLFJ0vijOBbIKm36M+14xaMXaEUM3drYgOiSbUuowqLoRg8eVl0jrzA+wHd+e1+nURRxmO4BhOIYBLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fpMuPnw==</latexit><latexit sha1_base64="RhwBZmJ1jNDuCcw3O6VpCxMtotQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gZZJMU9akiUh0OyKGCa5Y03IrWDvVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66THvRjHC/sWkV61hH8+AlklQkBoUaPSqX91+QjPJlKWCGNMJcGrDnGjLqWCTSjczLCV0RAas46gikpkwnx08QSdO6aM40a6URTP190ROpDFjGblOSezQLHpT8T+vk9n4Ksy5SjPLFJ0vijOBbIKm36M+14xaMXaEUM3drYgOiSbUuowqLoRg8eVl0jrzA+wHd+e1+nURRxmO4BhOIYBLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fpMuPnw==</latexit><latexit sha1_base64="RhwBZmJ1jNDuCcw3O6VpCxMtotQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gZZJMU9akiUh0OyKGCa5Y03IrWDvVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66THvRjHC/sWkV61hH8+AlklQkBoUaPSqX91+QjPJlKWCGNMJcGrDnGjLqWCTSjczLCV0RAas46gikpkwnx08QSdO6aM40a6URTP190ROpDFjGblOSezQLHpT8T+vk9n4Ksy5SjPLFJ0vijOBbIKm36M+14xaMXaEUM3drYgOiSbUuowqLoRg8eVl0jrzA+wHd+e1+nURRxmO4BhOIYBLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fpMuPnw==</latexit>

1.5
<latexit sha1_base64="9CYH6enllnACwGPRYgM3GJ8tNbM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwY4Pg2yutrK6tb5Q3K1vbO7t71f2DlkkyTVmTJiLR7YgYJrhiTcutYO1UMyIjwR6i0c3Uf3hi2vBE3dtxykJJBorHnBLrpMe8G8UI+xeTXrUW+MEMaJnggtSgQKNX/er2E5pJpiwVxJgODlIb5kRbTgWbVLqZYSmhIzJgHUcVkcyE+ezgCTpxSh/FiXalLJqpvydyIo0Zy8h1SmKHZtGbiv95nczGV2HOVZpZpuh8UZwJZBM0/R71uWbUirEjhGrubkV0SDSh1mVUcSHgxZeXSevMx4GP785r9esijjIcwTGcAoZLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fplKPoA==</latexit><latexit sha1_base64="9CYH6enllnACwGPRYgM3GJ8tNbM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwY4Pg2yutrK6tb5Q3K1vbO7t71f2DlkkyTVmTJiLR7YgYJrhiTcutYO1UMyIjwR6i0c3Uf3hi2vBE3dtxykJJBorHnBLrpMe8G8UI+xeTXrUW+MEMaJnggtSgQKNX/er2E5pJpiwVxJgODlIb5kRbTgWbVLqZYSmhIzJgHUcVkcyE+ezgCTpxSh/FiXalLJqpvydyIo0Zy8h1SmKHZtGbiv95nczGV2HOVZpZpuh8UZwJZBM0/R71uWbUirEjhGrubkV0SDSh1mVUcSHgxZeXSevMx4GP785r9esijjIcwTGcAoZLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fplKPoA==</latexit><latexit sha1_base64="9CYH6enllnACwGPRYgM3GJ8tNbM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwY4Pg2yutrK6tb5Q3K1vbO7t71f2DlkkyTVmTJiLR7YgYJrhiTcutYO1UMyIjwR6i0c3Uf3hi2vBE3dtxykJJBorHnBLrpMe8G8UI+xeTXrUW+MEMaJnggtSgQKNX/er2E5pJpiwVxJgODlIb5kRbTgWbVLqZYSmhIzJgHUcVkcyE+ezgCTpxSh/FiXalLJqpvydyIo0Zy8h1SmKHZtGbiv95nczGV2HOVZpZpuh8UZwJZBM0/R71uWbUirEjhGrubkV0SDSh1mVUcSHgxZeXSevMx4GP785r9esijjIcwTGcAoZLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fplKPoA==</latexit><latexit sha1_base64="9CYH6enllnACwGPRYgM3GJ8tNbM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwY4Pg2yutrK6tb5Q3K1vbO7t71f2DlkkyTVmTJiLR7YgYJrhiTcutYO1UMyIjwR6i0c3Uf3hi2vBE3dtxykJJBorHnBLrpMe8G8UI+xeTXrUW+MEMaJnggtSgQKNX/er2E5pJpiwVxJgODlIb5kRbTgWbVLqZYSmhIzJgHUcVkcyE+ezgCTpxSh/FiXalLJqpvydyIo0Zy8h1SmKHZtGbiv95nczGV2HOVZpZpuh8UZwJZBM0/R71uWbUirEjhGrubkV0SDSh1mVUcSHgxZeXSevMx4GP785r9esijjIcwTGcAoZLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fplKPoA==</latexit>

3

Densities and 
Distance Scales in 
Baryonic Matter

1.0
<latexit sha1_base64="AgaZahg1IBEFG3QETYqpJ8b+yng=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05KVgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ilHg49mgWsM+XgCtk6AgNSjQHFS/+sOEZpIpSwUxphfg1IY50ZZTwWaVfmZYSuiEjFjPUUUkM2G+OHiGLpwyRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/u67VGvYijDGdwDpcQwDU04A6a0AIKEp7hFd487b14797HsrXkFTOn8Afe5w+bt4+R</latexit><latexit sha1_base64="AgaZahg1IBEFG3QETYqpJ8b+yng=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05KVgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ilHg49mgWsM+XgCtk6AgNSjQHFS/+sOEZpIpSwUxphfg1IY50ZZTwWaVfmZYSuiEjFjPUUUkM2G+OHiGLpwyRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/u67VGvYijDGdwDpcQwDU04A6a0AIKEp7hFd487b14797HsrXkFTOn8Afe5w+bt4+R</latexit><latexit sha1_base64="AgaZahg1IBEFG3QETYqpJ8b+yng=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05KVgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ilHg49mgWsM+XgCtk6AgNSjQHFS/+sOEZpIpSwUxphfg1IY50ZZTwWaVfmZYSuiEjFjPUUUkM2G+OHiGLpwyRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/u67VGvYijDGdwDpcQwDU04A6a0AIKEp7hFd487b14797HsrXkFTOn8Afe5w+bt4+R</latexit><latexit sha1_base64="AgaZahg1IBEFG3QETYqpJ8b+yng=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05KVgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ilHg49mgWsM+XgCtk6AgNSjQHFS/+sOEZpIpSwUxphfg1IY50ZZTwWaVfmZYSuiEjFjPUUUkM2G+OHiGLpwyRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/u67VGvYijDGdwDpcQwDU04A6a0AIKEp7hFd487b14797HsrXkFTOn8Afe5w+bt4+R</latexit>

1.2
<latexit sha1_base64="L2OdwDz+CsYEljfwRVrTCDSk3UE=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8LbshoMeAF48RzEOSJcxOZpMh81hmZoWw5Cu8eFDEq5/jzb9xkuxBEwsaiqpuurvilDNjg+Db29jc2t7ZLe2V9w8Oj44rJ6dtozJNaIsornQ3xoZyJmnLMstpN9UUi5jTTjy5nfudJ6oNU/LBTlMaCTySLGEEWyc95v04QaFfmw0q1cAPFkDrJCxIFQo0B5Wv/lCRTFBpCcfG9MIgtVGOtWWE01m5nxmaYjLBI9pzVGJBTZQvDp6hS6cMUaK0K2nRQv09kWNhzFTErlNgOzar3lz8z+tlNrmJcibTzFJJlouSjCOr0Px7NGSaEsunjmCimbsVkTHWmFiXUdmFEK6+vE7aNT8M/PC+Xm3UizhKcA4XcAUhXEMD7qAJLSAg4Ble4c3T3ov37n0sWze8YuYM/sD7/AGewY+T</latexit><latexit sha1_base64="L2OdwDz+CsYEljfwRVrTCDSk3UE=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8LbshoMeAF48RzEOSJcxOZpMh81hmZoWw5Cu8eFDEq5/jzb9xkuxBEwsaiqpuurvilDNjg+Db29jc2t7ZLe2V9w8Oj44rJ6dtozJNaIsornQ3xoZyJmnLMstpN9UUi5jTTjy5nfudJ6oNU/LBTlMaCTySLGEEWyc95v04QaFfmw0q1cAPFkDrJCxIFQo0B5Wv/lCRTFBpCcfG9MIgtVGOtWWE01m5nxmaYjLBI9pzVGJBTZQvDp6hS6cMUaK0K2nRQv09kWNhzFTErlNgOzar3lz8z+tlNrmJcibTzFJJlouSjCOr0Px7NGSaEsunjmCimbsVkTHWmFiXUdmFEK6+vE7aNT8M/PC+Xm3UizhKcA4XcAUhXEMD7qAJLSAg4Ble4c3T3ov37n0sWze8YuYM/sD7/AGewY+T</latexit><latexit sha1_base64="L2OdwDz+CsYEljfwRVrTCDSk3UE=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8LbshoMeAF48RzEOSJcxOZpMh81hmZoWw5Cu8eFDEq5/jzb9xkuxBEwsaiqpuurvilDNjg+Db29jc2t7ZLe2V9w8Oj44rJ6dtozJNaIsornQ3xoZyJmnLMstpN9UUi5jTTjy5nfudJ6oNU/LBTlMaCTySLGEEWyc95v04QaFfmw0q1cAPFkDrJCxIFQo0B5Wv/lCRTFBpCcfG9MIgtVGOtWWE01m5nxmaYjLBI9pzVGJBTZQvDp6hS6cMUaK0K2nRQv09kWNhzFTErlNgOzar3lz8z+tlNrmJcibTzFJJlouSjCOr0Px7NGSaEsunjmCimbsVkTHWmFiXUdmFEK6+vE7aNT8M/PC+Xm3UizhKcA4XcAUhXEMD7qAJLSAg4Ble4c3T3ov37n0sWze8YuYM/sD7/AGewY+T</latexit><latexit sha1_base64="L2OdwDz+CsYEljfwRVrTCDSk3UE=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8LbshoMeAF48RzEOSJcxOZpMh81hmZoWw5Cu8eFDEq5/jzb9xkuxBEwsaiqpuurvilDNjg+Db29jc2t7ZLe2V9w8Oj44rJ6dtozJNaIsornQ3xoZyJmnLMstpN9UUi5jTTjy5nfudJ6oNU/LBTlMaCTySLGEEWyc95v04QaFfmw0q1cAPFkDrJCxIFQo0B5Wv/lCRTFBpCcfG9MIgtVGOtWWE01m5nxmaYjLBI9pzVGJBTZQvDp6hS6cMUaK0K2nRQv09kWNhzFTErlNgOzar3lz8z+tlNrmJcibTzFJJlouSjCOr0Px7NGSaEsunjmCimbsVkTHWmFiXUdmFEK6+vE7aNT8M/PC+Xm3UizhKcA4XcAUhXEMD7qAJLSAg4Ble4c3T3ov37n0sWze8YuYM/sD7/AGewY+T</latexit>

1.4
<latexit sha1_base64="JS/BeG+joHZ6la6bmYA1f3GfQc4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07KRgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvfhDlXaWaZostFcSaQTdD8ezTkmlErpo4Qqrm7FdEx0YRal1HFhYBXX14n7SsfBz6+r9ca9SKOMpzBOVwChmtowB00oQUUJDzDK7x52nvx3r2PZWvJK2ZO4Q+8zx+hy4+V</latexit><latexit sha1_base64="JS/BeG+joHZ6la6bmYA1f3GfQc4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07KRgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvfhDlXaWaZostFcSaQTdD8ezTkmlErpo4Qqrm7FdEx0YRal1HFhYBXX14n7SsfBz6+r9ca9SKOMpzBOVwChmtowB00oQUUJDzDK7x52nvx3r2PZWvJK2ZO4Q+8zx+hy4+V</latexit><latexit sha1_base64="JS/BeG+joHZ6la6bmYA1f3GfQc4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07KRgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvfhDlXaWaZostFcSaQTdD8ezTkmlErpo4Qqrm7FdEx0YRal1HFhYBXX14n7SsfBz6+r9ca9SKOMpzBOVwChmtowB00oQUUJDzDK7x52nvx3r2PZWvJK2ZO4Q+8zx+hy4+V</latexit><latexit sha1_base64="JS/BeG+joHZ6la6bmYA1f3GfQc4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07KRgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvfhDlXaWaZostFcSaQTdD8ezTkmlErpo4Qqrm7FdEx0YRal1HFhYBXX14n7SsfBz6+r9ca9SKOMpzBOVwChmtowB00oQUUJDzDK7x52nvx3r2PZWvJK2ZO4Q+8zx+hy4+V</latexit>

1.6
<latexit sha1_base64="dawP83uOR09lScqjiqX54/Sdug4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRUY8FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0371VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxvfhDlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVL4s4ynACp3AOGK6hDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApNWPlw==</latexit><latexit sha1_base64="dawP83uOR09lScqjiqX54/Sdug4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRUY8FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0371VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxvfhDlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVL4s4ynACp3AOGK6hDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApNWPlw==</latexit><latexit sha1_base64="dawP83uOR09lScqjiqX54/Sdug4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRUY8FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0371VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxvfhDlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVL4s4ynACp3AOGK6hDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApNWPlw==</latexit><latexit sha1_base64="dawP83uOR09lScqjiqX54/Sdug4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRUY8FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0371VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxvfhDlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVL4s4ynACp3AOGK6hDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApNWPlw==</latexit>

1.8
<latexit sha1_base64="TCfR3UPT5UdWd3FhsPmo0fEc5t0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvXw5yrNLNM0eWiOBPIJmj+PRpyzagVU0cI1dzdiuiYaEKty6jiQsCrL6+T9pWPAx/fX9ca10UcZTiDc7gEDDfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+n34+Z</latexit><latexit sha1_base64="TCfR3UPT5UdWd3FhsPmo0fEc5t0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvXw5yrNLNM0eWiOBPIJmj+PRpyzagVU0cI1dzdiuiYaEKty6jiQsCrL6+T9pWPAx/fX9ca10UcZTiDc7gEDDfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+n34+Z</latexit><latexit sha1_base64="TCfR3UPT5UdWd3FhsPmo0fEc5t0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvXw5yrNLNM0eWiOBPIJmj+PRpyzagVU0cI1dzdiuiYaEKty6jiQsCrL6+T9pWPAx/fX9ca10UcZTiDc7gEDDfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+n34+Z</latexit><latexit sha1_base64="TCfR3UPT5UdWd3FhsPmo0fEc5t0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvXw5yrNLNM0eWiOBPIJmj+PRpyzagVU0cI1dzdiuiYaEKty6jiQsCrL6+T9pWPAx/fX9ca10UcZTiDc7gEDDfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+n34+Z</latexit>

2.0
<latexit sha1_base64="2SYYQ/5EQxcSsYcTU2yDBhW8Bjo=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrKloMeCF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXpYIbi/G3t7G5tb2zW9or7x8cHh1XTk7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60ST27nfeWLa8EQ92GnKQklGisecEuukx7wfxajm49mgUsU+XgCtk6AgVSjQHFS++sOEZpIpSwUxphfg1IY50ZZTwWblfmZYSuiEjFjPUUUkM2G+OHiGLp0yRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GZVdCMHqy+ukXfMD7Af39WqjXsRRgnO4gCsI4BoacAdNaAEFCc/wCm+e9l68d+9j2brhFTNn8Afe5w+dPo+S</latexit><latexit sha1_base64="2SYYQ/5EQxcSsYcTU2yDBhW8Bjo=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrKloMeCF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXpYIbi/G3t7G5tb2zW9or7x8cHh1XTk7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60ST27nfeWLa8EQ92GnKQklGisecEuukx7wfxajm49mgUsU+XgCtk6AgVSjQHFS++sOEZpIpSwUxphfg1IY50ZZTwWblfmZYSuiEjFjPUUUkM2G+OHiGLp0yRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GZVdCMHqy+ukXfMD7Af39WqjXsRRgnO4gCsI4BoacAdNaAEFCc/wCm+e9l68d+9j2brhFTNn8Afe5w+dPo+S</latexit><latexit sha1_base64="2SYYQ/5EQxcSsYcTU2yDBhW8Bjo=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrKloMeCF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXpYIbi/G3t7G5tb2zW9or7x8cHh1XTk7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60ST27nfeWLa8EQ92GnKQklGisecEuukx7wfxajm49mgUsU+XgCtk6AgVSjQHFS++sOEZpIpSwUxphfg1IY50ZZTwWblfmZYSuiEjFjPUUUkM2G+OHiGLp0yRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GZVdCMHqy+ukXfMD7Af39WqjXsRRgnO4gCsI4BoacAdNaAEFCc/wCm+e9l68d+9j2brhFTNn8Afe5w+dPo+S</latexit><latexit sha1_base64="2SYYQ/5EQxcSsYcTU2yDBhW8Bjo=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrKloMeCF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXpYIbi/G3t7G5tb2zW9or7x8cHh1XTk7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60ST27nfeWLa8EQ92GnKQklGisecEuukx7wfxajm49mgUsU+XgCtk6AgVSjQHFS++sOEZpIpSwUxphfg1IY50ZZTwWblfmZYSuiEjFjPUUUkM2G+OHiGLp0yRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GZVdCMHqy+ukXfMD7Af39WqjXsRRgnO4gCsI4BoacAdNaAEFCc/wCm+e9l68d+9j2brhFTNn8Afe5w+dPo+S</latexit>

0.8
<latexit sha1_base64="eo+HG3zYyLC3yTquHyorzyrZJDM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ihH267NBtYZ9vABaJ0FBalCgOah+9YcJzSRTlgpiTC/AqQ1zoi2ngs0q/cywlNAJGbGeo4pIZsJ8cfAMXThliOJEu1IWLdTfEzmRxkxl5DolsWOz6s3F/7xeZuN6mHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/ur2uN6yKOMpzBOVxCADfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+mWI+Y</latexit><latexit sha1_base64="eo+HG3zYyLC3yTquHyorzyrZJDM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ihH267NBtYZ9vABaJ0FBalCgOah+9YcJzSRTlgpiTC/AqQ1zoi2ngs0q/cywlNAJGbGeo4pIZsJ8cfAMXThliOJEu1IWLdTfEzmRxkxl5DolsWOz6s3F/7xeZuN6mHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/ur2uN6yKOMpzBOVxCADfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+mWI+Y</latexit><latexit sha1_base64="eo+HG3zYyLC3yTquHyorzyrZJDM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ihH267NBtYZ9vABaJ0FBalCgOah+9YcJzSRTlgpiTC/AqQ1zoi2ngs0q/cywlNAJGbGeo4pIZsJ8cfAMXThliOJEu1IWLdTfEzmRxkxl5DolsWOz6s3F/7xeZuN6mHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/ur2uN6yKOMpzBOVxCADfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+mWI+Y</latexit><latexit sha1_base64="eo+HG3zYyLC3yTquHyorzyrZJDM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ihH267NBtYZ9vABaJ0FBalCgOah+9YcJzSRTlgpiTC/AqQ1zoi2ngs0q/cywlNAJGbGeo4pIZsJ8cfAMXThliOJEu1IWLdTfEzmRxkxl5DolsWOz6s3F/7xeZuN6mHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/ur2uN6yKOMpzBOVxCADfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+mWI+Y</latexit>

1
<latexit sha1_base64="fBi4Q7EcTZ52Eg3fDCdIoIttiHw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLzKwQlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXlApurO9/e6WNza3tnfJuZW//4PCoenzSNkmmGbZYIhLdjahBwRW2LLcCu6lGKiOBnWhyN/c7T6gNT9SjnaYYSjpSPOaMWid18n4Uk2A2qNb8ur8AWSdBQWpQoDmofvWHCcskKssENaYX+KkNc6otZwJnlX5mMKVsQkfYc1RRiSbMF+fOyIVThiROtCtlyUL9PZFTacxURq5TUjs2q95c/M/rZTa+DXOu0syiYstFcSaITcj8dzLkGpkVU0co09zdStiYasqsS6jiQghWX14n7at64NeDh+ta47qIowxncA6XEMANNOAemtACBhN4hld481LvxXv3PpatJa+YOYU/8D5/AL7ijx8=</latexit><latexit sha1_base64="fBi4Q7EcTZ52Eg3fDCdIoIttiHw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLzKwQlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXlApurO9/e6WNza3tnfJuZW//4PCoenzSNkmmGbZYIhLdjahBwRW2LLcCu6lGKiOBnWhyN/c7T6gNT9SjnaYYSjpSPOaMWid18n4Uk2A2qNb8ur8AWSdBQWpQoDmofvWHCcskKssENaYX+KkNc6otZwJnlX5mMKVsQkfYc1RRiSbMF+fOyIVThiROtCtlyUL9PZFTacxURq5TUjs2q95c/M/rZTa+DXOu0syiYstFcSaITcj8dzLkGpkVU0co09zdStiYasqsS6jiQghWX14n7at64NeDh+ta47qIowxncA6XEMANNOAemtACBhN4hld481LvxXv3PpatJa+YOYU/8D5/AL7ijx8=</latexit><latexit sha1_base64="fBi4Q7EcTZ52Eg3fDCdIoIttiHw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLzKwQlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXlApurO9/e6WNza3tnfJuZW//4PCoenzSNkmmGbZYIhLdjahBwRW2LLcCu6lGKiOBnWhyN/c7T6gNT9SjnaYYSjpSPOaMWid18n4Uk2A2qNb8ur8AWSdBQWpQoDmofvWHCcskKssENaYX+KkNc6otZwJnlX5mMKVsQkfYc1RRiSbMF+fOyIVThiROtCtlyUL9PZFTacxURq5TUjs2q95c/M/rZTa+DXOu0syiYstFcSaITcj8dzLkGpkVU0co09zdStiYasqsS6jiQghWX14n7at64NeDh+ta47qIowxncA6XEMANNOAemtACBhN4hld481LvxXv3PpatJa+YOYU/8D5/AL7ijx8=</latexit><latexit sha1_base64="fBi4Q7EcTZ52Eg3fDCdIoIttiHw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLzKwQlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXlApurO9/e6WNza3tnfJuZW//4PCoenzSNkmmGbZYIhLdjahBwRW2LLcCu6lGKiOBnWhyN/c7T6gNT9SjnaYYSjpSPOaMWid18n4Uk2A2qNb8ur8AWSdBQWpQoDmofvWHCcskKssENaYX+KkNc6otZwJnlX5mMKVsQkfYc1RRiSbMF+fOyIVThiROtCtlyUL9PZFTacxURq5TUjs2q95c/M/rZTa+DXOu0syiYstFcSaITcj8dzLkGpkVU0co09zdStiYasqsS6jiQghWX14n7at64NeDh+ta47qIowxncA6XEMANNOAemtACBhN4hld481LvxXv3PpatJa+YOYU/8D5/AL7ijx8=</latexit>

2
<latexit sha1_base64="sVxzj72H2URulAo7PsOlrOrLC/w=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lKQY8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MJXCoOd9O6Wt7Z3dvfJ+5eDw6PjEPT3rmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g2ndwu/+8S1EYl6xFnKg5iOlYgEo2ilbj4II1KfD92qV/OWIJvEL0gVCrSG7tdglLAs5gqZpMb0fS/FIKcaBZN8XhlkhqeUTemY9y1VNOYmyJfnzsmVVUYkSrQthWSp/p7IaWzMLA5tZ0xxYta9hfif188wug1yodIMuWKrRVEmCSZk8TsZCc0ZypkllGlhbyVsQjVlaBOq2BD89Zc3Sade872a/9CoNhtFHGW4gEu4Bh9uoAn30II2MJjCM7zCm5M6L86787FqLTnFzDn8gfP5A8BnjyA=</latexit><latexit sha1_base64="sVxzj72H2URulAo7PsOlrOrLC/w=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lKQY8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MJXCoOd9O6Wt7Z3dvfJ+5eDw6PjEPT3rmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g2ndwu/+8S1EYl6xFnKg5iOlYgEo2ilbj4II1KfD92qV/OWIJvEL0gVCrSG7tdglLAs5gqZpMb0fS/FIKcaBZN8XhlkhqeUTemY9y1VNOYmyJfnzsmVVUYkSrQthWSp/p7IaWzMLA5tZ0xxYta9hfif188wug1yodIMuWKrRVEmCSZk8TsZCc0ZypkllGlhbyVsQjVlaBOq2BD89Zc3Sade872a/9CoNhtFHGW4gEu4Bh9uoAn30II2MJjCM7zCm5M6L86787FqLTnFzDn8gfP5A8BnjyA=</latexit><latexit sha1_base64="sVxzj72H2URulAo7PsOlrOrLC/w=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lKQY8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MJXCoOd9O6Wt7Z3dvfJ+5eDw6PjEPT3rmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g2ndwu/+8S1EYl6xFnKg5iOlYgEo2ilbj4II1KfD92qV/OWIJvEL0gVCrSG7tdglLAs5gqZpMb0fS/FIKcaBZN8XhlkhqeUTemY9y1VNOYmyJfnzsmVVUYkSrQthWSp/p7IaWzMLA5tZ0xxYta9hfif188wug1yodIMuWKrRVEmCSZk8TsZCc0ZypkllGlhbyVsQjVlaBOq2BD89Zc3Sade872a/9CoNhtFHGW4gEu4Bh9uoAn30II2MJjCM7zCm5M6L86787FqLTnFzDn8gfP5A8BnjyA=</latexit><latexit sha1_base64="sVxzj72H2URulAo7PsOlrOrLC/w=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lKQY8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MJXCoOd9O6Wt7Z3dvfJ+5eDw6PjEPT3rmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g2ndwu/+8S1EYl6xFnKg5iOlYgEo2ilbj4II1KfD92qV/OWIJvEL0gVCrSG7tdglLAs5gqZpMb0fS/FIKcaBZN8XhlkhqeUTemY9y1VNOYmyJfnzsmVVUYkSrQthWSp/p7IaWzMLA5tZ0xxYta9hfif188wug1yodIMuWKrRVEmCSZk8TsZCc0ZypkllGlhbyVsQjVlaBOq2BD89Zc3Sade872a/9CoNhtFHGW4gEu4Bh9uoAn30II2MJjCM7zCm5M6L86787FqLTnFzDn8gfP5A8BnjyA=</latexit>

4
<latexit sha1_base64="EKLEXl69cGvAWTyN6IRZF+/hYbU=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0J6DHgxWME84BkCbOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090Vpkpa9LxvsrG5tb2zW9or7x8cHh1XTk7bNskMFy2eqMR0Q2aFklq0UKIS3dQIFodKdMLJ3dzvPAljZaIfcZqKIGYjLSPJGTqpk/fDiNZng0rVq3kL0HXiF6QKBZqDyld/mPAsFhq5Ytb2fC/FIGcGJVdiVu5nVqSMT9hI9BzVLBY2yBfnzuilU4Y0SowrjXSh/p7IWWztNA5dZ8xwbFe9ufif18swug1yqdMMhebLRVGmKCZ0/jsdSiM4qqkjjBvpbqV8zAzj6BIquxD81ZfXSfu65ns1/6FebdSLOEpwDhdwBT7cQAPuoQkt4DCBZ3iFN5KSF/JOPpatG6SYOYM/IJ8/w3GPIg==</latexit><latexit sha1_base64="EKLEXl69cGvAWTyN6IRZF+/hYbU=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0J6DHgxWME84BkCbOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090Vpkpa9LxvsrG5tb2zW9or7x8cHh1XTk7bNskMFy2eqMR0Q2aFklq0UKIS3dQIFodKdMLJ3dzvPAljZaIfcZqKIGYjLSPJGTqpk/fDiNZng0rVq3kL0HXiF6QKBZqDyld/mPAsFhq5Ytb2fC/FIGcGJVdiVu5nVqSMT9hI9BzVLBY2yBfnzuilU4Y0SowrjXSh/p7IWWztNA5dZ8xwbFe9ufif18swug1yqdMMhebLRVGmKCZ0/jsdSiM4qqkjjBvpbqV8zAzj6BIquxD81ZfXSfu65ns1/6FebdSLOEpwDhdwBT7cQAPuoQkt4DCBZ3iFN5KSF/JOPpatG6SYOYM/IJ8/w3GPIg==</latexit><latexit sha1_base64="EKLEXl69cGvAWTyN6IRZF+/hYbU=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0J6DHgxWME84BkCbOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090Vpkpa9LxvsrG5tb2zW9or7x8cHh1XTk7bNskMFy2eqMR0Q2aFklq0UKIS3dQIFodKdMLJ3dzvPAljZaIfcZqKIGYjLSPJGTqpk/fDiNZng0rVq3kL0HXiF6QKBZqDyld/mPAsFhq5Ytb2fC/FIGcGJVdiVu5nVqSMT9hI9BzVLBY2yBfnzuilU4Y0SowrjXSh/p7IWWztNA5dZ8xwbFe9ufif18swug1yqdMMhebLRVGmKCZ0/jsdSiM4qqkjjBvpbqV8zAzj6BIquxD81ZfXSfu65ns1/6FebdSLOEpwDhdwBT7cQAPuoQkt4DCBZ3iFN5KSF/JOPpatG6SYOYM/IJ8/w3GPIg==</latexit><latexit sha1_base64="EKLEXl69cGvAWTyN6IRZF+/hYbU=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0J6DHgxWME84BkCbOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090Vpkpa9LxvsrG5tb2zW9or7x8cHh1XTk7bNskMFy2eqMR0Q2aFklq0UKIS3dQIFodKdMLJ3dzvPAljZaIfcZqKIGYjLSPJGTqpk/fDiNZng0rVq3kL0HXiF6QKBZqDyld/mPAsFhq5Ytb2fC/FIGcGJVdiVu5nVqSMT9hI9BzVLBY2yBfnzuilU4Y0SowrjXSh/p7IWWztNA5dZ8xwbFe9ufif18swug1yqdMMhebLRVGmKCZ0/jsdSiM4qqkjjBvpbqV8zAzj6BIquxD81ZfXSfu65ns1/6FebdSLOEpwDhdwBT7cQAPuoQkt4DCBZ3iFN5KSF/JOPpatG6SYOYM/IJ8/w3GPIg==</latexit>

3
<latexit sha1_base64="/DNwu4qXFyhk8lryPFJx57y7Ol4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSNxsEIbmeD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyeWWQGp5QNqVj3rdU0YgbP1ucOycXVhmRMNa2FJKF+nsio5ExsyiwnRHFiVn1cvE/r59ieOtnQiUpcsWWi8JUEoxJ/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8HsjyE=</latexit><latexit sha1_base64="/DNwu4qXFyhk8lryPFJx57y7Ol4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSNxsEIbmeD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyeWWQGp5QNqVj3rdU0YgbP1ucOycXVhmRMNa2FJKF+nsio5ExsyiwnRHFiVn1cvE/r59ieOtnQiUpcsWWi8JUEoxJ/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8HsjyE=</latexit><latexit sha1_base64="/DNwu4qXFyhk8lryPFJx57y7Ol4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSNxsEIbmeD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyeWWQGp5QNqVj3rdU0YgbP1ucOycXVhmRMNa2FJKF+nsio5ExsyiwnRHFiVn1cvE/r59ieOtnQiUpcsWWi8JUEoxJ/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8HsjyE=</latexit><latexit sha1_base64="/DNwu4qXFyhk8lryPFJx57y7Ol4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSNxsEIbmeD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyeWWQGp5QNqVj3rdU0YgbP1ucOycXVhmRMNa2FJKF+nsio5ExsyiwnRHFiVn1cvE/r59ieOtnQiUpcsWWi8JUEoxJ/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8HsjyE=</latexit>

5
<latexit sha1_base64="vMYy+4JrCD/BF4siySVAsQqqk2M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8T2jyM=</latexit><latexit sha1_base64="vMYy+4JrCD/BF4siySVAsQqqk2M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8T2jyM=</latexit><latexit sha1_base64="vMYy+4JrCD/BF4siySVAsQqqk2M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8T2jyM=</latexit><latexit sha1_base64="vMYy+4JrCD/BF4siySVAsQqqk2M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8T2jyM=</latexit>

6
<latexit sha1_base64="DZGeYqvyWIzqI0C7QqUDPc5Dp1s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8Z7jyQ=</latexit><latexit sha1_base64="DZGeYqvyWIzqI0C7QqUDPc5Dp1s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8Z7jyQ=</latexit><latexit sha1_base64="DZGeYqvyWIzqI0C7QqUDPc5Dp1s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8Z7jyQ=</latexit><latexit sha1_base64="DZGeYqvyWIzqI0C7QqUDPc5Dp1s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8Z7jyQ=</latexit> 7

<latexit sha1_base64="+QEhEapuxBA88+NjL8IgI0ErWCM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5BieOtnQiUpcsVWi8JUEoxJ/jsZC80ZyrkllGlhbyVsSjVlaBOq2BC89Zc3Sfem7rl176FRazWKOMpwAZdwDR40oQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8gAjyU=</latexit><latexit sha1_base64="+QEhEapuxBA88+NjL8IgI0ErWCM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5BieOtnQiUpcsVWi8JUEoxJ/jsZC80ZyrkllGlhbyVsSjVlaBOq2BC89Zc3Sfem7rl176FRazWKOMpwAZdwDR40oQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8gAjyU=</latexit><latexit sha1_base64="+QEhEapuxBA88+NjL8IgI0ErWCM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5BieOtnQiUpcsVWi8JUEoxJ/jsZC80ZyrkllGlhbyVsSjVlaBOq2BC89Zc3Sfem7rl176FRazWKOMpwAZdwDR40oQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8gAjyU=</latexit><latexit sha1_base64="+QEhEapuxBA88+NjL8IgI0ErWCM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5BieOtnQiUpcsVWi8JUEoxJ/jsZC80ZyrkllGlhbyVsSjVlaBOq2BC89Zc3Sfem7rl176FRazWKOMpwAZdwDR40oQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8gAjyU=</latexit>

8
<latexit sha1_base64="mbWEZrD7IJvINEW8gzAytLrBRRw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkYI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5Bi2PQzoZIUuWKrRWEqCcYk/52MheYM5dwSyrSwtxI2pZoytAlVbAje+subpHtT99y699CotRpFHGW4gEu4Bg9uoQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8mFjyY=</latexit><latexit sha1_base64="mbWEZrD7IJvINEW8gzAytLrBRRw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkYI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5Bi2PQzoZIUuWKrRWEqCcYk/52MheYM5dwSyrSwtxI2pZoytAlVbAje+subpHtT99y699CotRpFHGW4gEu4Bg9uoQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8mFjyY=</latexit><latexit sha1_base64="mbWEZrD7IJvINEW8gzAytLrBRRw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkYI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5Bi2PQzoZIUuWKrRWEqCcYk/52MheYM5dwSyrSwtxI2pZoytAlVbAje+subpHtT99y699CotRpFHGW4gEu4Bg9uoQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8mFjyY=</latexit><latexit sha1_base64="mbWEZrD7IJvINEW8gzAytLrBRRw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkYI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5Bi2PQzoZIUuWKrRWEqCcYk/52MheYM5dwSyrSwtxI2pZoytAlVbAje+subpHtT99y699CotRpFHGW4gEu4Bg9uoQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8mFjyY=</latexit>

dNN
<latexit sha1_base64="wzygveFGcmmW//lguV/Xub9FMY8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF0+lgq2FJpTNZtMu3WzCfggl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YcaZ0q777VQ2Nre2d6q7tb39g8Oj+vFJX6VGEtojKU/lIMSKciZoTzPN6SCTFCchp4/h9HbuPz5RqVgqHvQso0GCx4LFjGBtJT/3wxhFo7zTKYpRveE23QXQOvFK0oAS3VH9y49SYhIqNOFYqaHnZjrIsdSMcFrUfKNohskUj+nQUoETqoJ8cXOBLqwSoTiVtoRGC/X3RI4TpWZJaDsTrCdq1ZuL/3lDo+NWkDORGU0FWS6KDUc6RfMAUMQkJZrPLMFEMnsrIhMsMdE2ppoNwVt9eZ30r5qe2/TurxvtVhlHFc7gHC7Bgxtowx10oQcEMniGV3hzjPPivDsfy9aKU86cwh84nz/LWpF7</latexit><latexit sha1_base64="wzygveFGcmmW//lguV/Xub9FMY8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF0+lgq2FJpTNZtMu3WzCfggl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YcaZ0q777VQ2Nre2d6q7tb39g8Oj+vFJX6VGEtojKU/lIMSKciZoTzPN6SCTFCchp4/h9HbuPz5RqVgqHvQso0GCx4LFjGBtJT/3wxhFo7zTKYpRveE23QXQOvFK0oAS3VH9y49SYhIqNOFYqaHnZjrIsdSMcFrUfKNohskUj+nQUoETqoJ8cXOBLqwSoTiVtoRGC/X3RI4TpWZJaDsTrCdq1ZuL/3lDo+NWkDORGU0FWS6KDUc6RfMAUMQkJZrPLMFEMnsrIhMsMdE2ppoNwVt9eZ30r5qe2/TurxvtVhlHFc7gHC7Bgxtowx10oQcEMniGV3hzjPPivDsfy9aKU86cwh84nz/LWpF7</latexit><latexit sha1_base64="wzygveFGcmmW//lguV/Xub9FMY8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF0+lgq2FJpTNZtMu3WzCfggl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YcaZ0q777VQ2Nre2d6q7tb39g8Oj+vFJX6VGEtojKU/lIMSKciZoTzPN6SCTFCchp4/h9HbuPz5RqVgqHvQso0GCx4LFjGBtJT/3wxhFo7zTKYpRveE23QXQOvFK0oAS3VH9y49SYhIqNOFYqaHnZjrIsdSMcFrUfKNohskUj+nQUoETqoJ8cXOBLqwSoTiVtoRGC/X3RI4TpWZJaDsTrCdq1ZuL/3lDo+NWkDORGU0FWS6KDUc6RfMAUMQkJZrPLMFEMnsrIhMsMdE2ppoNwVt9eZ30r5qe2/TurxvtVhlHFc7gHC7Bgxtowx10oQcEMniGV3hzjPPivDsfy9aKU86cwh84nz/LWpF7</latexit><latexit sha1_base64="wzygveFGcmmW//lguV/Xub9FMY8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF0+lgq2FJpTNZtMu3WzCfggl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YcaZ0q777VQ2Nre2d6q7tb39g8Oj+vFJX6VGEtojKU/lIMSKciZoTzPN6SCTFCchp4/h9HbuPz5RqVgqHvQso0GCx4LFjGBtJT/3wxhFo7zTKYpRveE23QXQOvFK0oAS3VH9y49SYhIqNOFYqaHnZjrIsdSMcFrUfKNohskUj+nQUoETqoJ8cXOBLqwSoTiVtoRGC/X3RI4TpWZJaDsTrCdq1ZuL/3lDo+NWkDORGU0FWS6KDUc6RfMAUMQkJZrPLMFEMnsrIhMsMdE2ppoNwVt9eZ30r5qe2/TurxvtVhlHFc7gHC7Bgxtowx10oQcEMniGV3hzjPPivDsfy9aKU86cwh84nz/LWpF7</latexit>

[fm]
<latexit sha1_base64="befL+eQsdlr8tQzPQjEtYBPLEe4=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYI8FLx4r2A/cLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZelApurOd9o9LG5tb2Tnm3srd/cHhUPT7pmCTTlLVpIhLdi4hhgivWttwK1ks1IzISrBtNbud+94lpwxP1YKcpCyUZKR5zSqyTHvN+FOMgluFsUK15dW8BvE78gtSgQGtQ/eoPE5pJpiwVxJjA91Ib5kRbTgWbVfqZYSmhEzJigaOKSGbCfHHxDF84ZYjjRLtSFi/U3xM5kcZMZeQ6JbFjs+rNxf+8ILNxI8y5SjPLFF0uijOBbYLn7+Mh14xaMXWEUM3drZiOiSbUupAqLgR/9eV10rmq+17dv7+uNRtFHGU4g3O4BB9uoAl30II2UFDwDK/whgx6Qe/oY9laQsXMKfwB+vwBRGKQmw==</latexit><latexit sha1_base64="befL+eQsdlr8tQzPQjEtYBPLEe4=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYI8FLx4r2A/cLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZelApurOd9o9LG5tb2Tnm3srd/cHhUPT7pmCTTlLVpIhLdi4hhgivWttwK1ks1IzISrBtNbud+94lpwxP1YKcpCyUZKR5zSqyTHvN+FOMgluFsUK15dW8BvE78gtSgQGtQ/eoPE5pJpiwVxJjA91Ib5kRbTgWbVfqZYSmhEzJigaOKSGbCfHHxDF84ZYjjRLtSFi/U3xM5kcZMZeQ6JbFjs+rNxf+8ILNxI8y5SjPLFF0uijOBbYLn7+Mh14xaMXWEUM3drZiOiSbUupAqLgR/9eV10rmq+17dv7+uNRtFHGU4g3O4BB9uoAl30II2UFDwDK/whgx6Qe/oY9laQsXMKfwB+vwBRGKQmw==</latexit><latexit sha1_base64="befL+eQsdlr8tQzPQjEtYBPLEe4=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYI8FLx4r2A/cLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZelApurOd9o9LG5tb2Tnm3srd/cHhUPT7pmCTTlLVpIhLdi4hhgivWttwK1ks1IzISrBtNbud+94lpwxP1YKcpCyUZKR5zSqyTHvN+FOMgluFsUK15dW8BvE78gtSgQGtQ/eoPE5pJpiwVxJjA91Ib5kRbTgWbVfqZYSmhEzJigaOKSGbCfHHxDF84ZYjjRLtSFi/U3xM5kcZMZeQ6JbFjs+rNxf+8ILNxI8y5SjPLFF0uijOBbYLn7+Mh14xaMXWEUM3drZiOiSbUupAqLgR/9eV10rmq+17dv7+uNRtFHGU4g3O4BB9uoAl30II2UFDwDK/whgx6Qe/oY9laQsXMKfwB+vwBRGKQmw==</latexit><latexit sha1_base64="befL+eQsdlr8tQzPQjEtYBPLEe4=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYI8FLx4r2A/cLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZelApurOd9o9LG5tb2Tnm3srd/cHhUPT7pmCTTlLVpIhLdi4hhgivWttwK1ks1IzISrBtNbud+94lpwxP1YKcpCyUZKR5zSqyTHvN+FOMgluFsUK15dW8BvE78gtSgQGtQ/eoPE5pJpiwVxJjA91Ib5kRbTgWbVfqZYSmhEzJigaOKSGbCfHHxDF84ZYjjRLtSFi/U3xM5kcZMZeQ6JbFjs+rNxf+8ILNxI8y5SjPLFF0uijOBbYLn7+Mh14xaMXWEUM3drZiOiSbUupAqLgR/9eV10rmq+17dv7+uNRtFHGU4g3O4BB9uoAl30II2UFDwDK/whgx6Qe/oY9laQsXMKfwB+vwBRGKQmw==</latexit>

⇢/⇢0
<latexit sha1_base64="KC5dWOl2dhb40yOWqm0+7jXgsRQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5qIoMuiG5cVbC00IUymk3boZCbMTIQair/ixoUibv0Pd/6NkzYLbT0ww+Gce5kzJ0oZVdp1v63K0vLK6lp1vbaxubW9Y+/udZTIJCZtLJiQ3QgpwignbU01I91UEpREjNxHo+vCv38gUlHB7/Q4JUGCBpzGFCNtpNA+8BOkh1Gc+3IoTosrdCehXXcb7hTOIvFKUocSrdD+8vsCZwnhGjOkVM9zUx3kSGqKGZnU/EyRFOERGpCeoRwlRAX5NP3EOTZK34mFNIdrZ6r+3shRotQ4icxkkVXNe4X4n9fLdHwZ5JSnmSYczx6KM+Zo4RRVOH0qCdZsbAjCkpqsDh4iibA2hdVMCd78lxdJ56zhuQ3v9rzevCrrqMIhHMEJeHABTbiBFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AIenlUE=</latexit><latexit sha1_base64="KC5dWOl2dhb40yOWqm0+7jXgsRQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5qIoMuiG5cVbC00IUymk3boZCbMTIQair/ixoUibv0Pd/6NkzYLbT0ww+Gce5kzJ0oZVdp1v63K0vLK6lp1vbaxubW9Y+/udZTIJCZtLJiQ3QgpwignbU01I91UEpREjNxHo+vCv38gUlHB7/Q4JUGCBpzGFCNtpNA+8BOkh1Gc+3IoTosrdCehXXcb7hTOIvFKUocSrdD+8vsCZwnhGjOkVM9zUx3kSGqKGZnU/EyRFOERGpCeoRwlRAX5NP3EOTZK34mFNIdrZ6r+3shRotQ4icxkkVXNe4X4n9fLdHwZ5JSnmSYczx6KM+Zo4RRVOH0qCdZsbAjCkpqsDh4iibA2hdVMCd78lxdJ56zhuQ3v9rzevCrrqMIhHMEJeHABTbiBFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AIenlUE=</latexit><latexit sha1_base64="KC5dWOl2dhb40yOWqm0+7jXgsRQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5qIoMuiG5cVbC00IUymk3boZCbMTIQair/ixoUibv0Pd/6NkzYLbT0ww+Gce5kzJ0oZVdp1v63K0vLK6lp1vbaxubW9Y+/udZTIJCZtLJiQ3QgpwignbU01I91UEpREjNxHo+vCv38gUlHB7/Q4JUGCBpzGFCNtpNA+8BOkh1Gc+3IoTosrdCehXXcb7hTOIvFKUocSrdD+8vsCZwnhGjOkVM9zUx3kSGqKGZnU/EyRFOERGpCeoRwlRAX5NP3EOTZK34mFNIdrZ6r+3shRotQ4icxkkVXNe4X4n9fLdHwZ5JSnmSYczx6KM+Zo4RRVOH0qCdZsbAjCkpqsDh4iibA2hdVMCd78lxdJ56zhuQ3v9rzevCrrqMIhHMEJeHABTbiBFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AIenlUE=</latexit><latexit sha1_base64="KC5dWOl2dhb40yOWqm0+7jXgsRQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5qIoMuiG5cVbC00IUymk3boZCbMTIQair/ixoUibv0Pd/6NkzYLbT0ww+Gce5kzJ0oZVdp1v63K0vLK6lp1vbaxubW9Y+/udZTIJCZtLJiQ3QgpwignbU01I91UEpREjNxHo+vCv38gUlHB7/Q4JUGCBpzGFCNtpNA+8BOkh1Gc+3IoTosrdCehXXcb7hTOIvFKUocSrdD+8vsCZwnhGjOkVM9zUx3kSGqKGZnU/EyRFOERGpCeoRwlRAX5NP3EOTZK34mFNIdrZ6r+3shRotQ4icxkkVXNe4X4n9fLdHwZ5JSnmSYczx6KM+Zo4RRVOH0qCdZsbAjCkpqsDh4iibA2hdVMCd78lxdJ56zhuQ3v9rzevCrrqMIhHMEJeHABTbiBFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AIenlUE=</latexit>

Average distance  
between  
two nucleons

normal nuclear matter 

        neutron star core matter

PHYSIK
DEPARTMENT

Quark cores of nucleons overlap (percolate) at baryon densities
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dNN ' 1.8 fm
<latexit sha1_base64="/Qq4/+ZAr3uT5f7AJjSy8jGAMng=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyERwS4LblyVCvYBTQiTyaQdOpPEmYlQQnTjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TpIxKZdvfRmVldW19o7pZ29re2d0z9w+6MskEJh2csET0AyQJozHpKKoY6aeCIB4w0gvGV1O/d0+EpEl8qyYp8TgaxjSiGCkt+eZR7gYRDP281SpcSTm5g47VeIh44Zt127JngMvEKUkdlGj75pcbJjjjJFaYISkHjp0qL0dCUcxIUXMzSVKEx2hIBprGiBPp5bMXCniqlRBGidAVKzhTf0/kiEs54YHu5EiN5KI3Ff/zBpmKGl5O4zRTJMbzRVHGoErgNA8YUkGwYhNNEBZU3wrxCAmElU6tpkNwFl9eJt1zy7Et5+ai3myUcVTBMTgBZ8ABl6AJrkEbdAAGj+AZvII348l4Md6Nj3lrxShnDsEfGJ8/UjyWsQ==</latexit><latexit sha1_base64="/Qq4/+ZAr3uT5f7AJjSy8jGAMng=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyERwS4LblyVCvYBTQiTyaQdOpPEmYlQQnTjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TpIxKZdvfRmVldW19o7pZ29re2d0z9w+6MskEJh2csET0AyQJozHpKKoY6aeCIB4w0gvGV1O/d0+EpEl8qyYp8TgaxjSiGCkt+eZR7gYRDP281SpcSTm5g47VeIh44Zt127JngMvEKUkdlGj75pcbJjjjJFaYISkHjp0qL0dCUcxIUXMzSVKEx2hIBprGiBPp5bMXCniqlRBGidAVKzhTf0/kiEs54YHu5EiN5KI3Ff/zBpmKGl5O4zRTJMbzRVHGoErgNA8YUkGwYhNNEBZU3wrxCAmElU6tpkNwFl9eJt1zy7Et5+ai3myUcVTBMTgBZ8ABl6AJrkEbdAAGj+AZvII348l4Md6Nj3lrxShnDsEfGJ8/UjyWsQ==</latexit><latexit sha1_base64="/Qq4/+ZAr3uT5f7AJjSy8jGAMng=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyERwS4LblyVCvYBTQiTyaQdOpPEmYlQQnTjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TpIxKZdvfRmVldW19o7pZ29re2d0z9w+6MskEJh2csET0AyQJozHpKKoY6aeCIB4w0gvGV1O/d0+EpEl8qyYp8TgaxjSiGCkt+eZR7gYRDP281SpcSTm5g47VeIh44Zt127JngMvEKUkdlGj75pcbJjjjJFaYISkHjp0qL0dCUcxIUXMzSVKEx2hIBprGiBPp5bMXCniqlRBGidAVKzhTf0/kiEs54YHu5EiN5KI3Ff/zBpmKGl5O4zRTJMbzRVHGoErgNA8YUkGwYhNNEBZU3wrxCAmElU6tpkNwFl9eJt1zy7Et5+ai3myUcVTBMTgBZ8ABl6AJrkEbdAAGj+AZvII348l4Md6Nj3lrxShnDsEfGJ8/UjyWsQ==</latexit><latexit sha1_base64="/Qq4/+ZAr3uT5f7AJjSy8jGAMng=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyERwS4LblyVCvYBTQiTyaQdOpPEmYlQQnTjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TpIxKZdvfRmVldW19o7pZ29re2d0z9w+6MskEJh2csET0AyQJozHpKKoY6aeCIB4w0gvGV1O/d0+EpEl8qyYp8TgaxjSiGCkt+eZR7gYRDP281SpcSTm5g47VeIh44Zt127JngMvEKUkdlGj75pcbJjjjJFaYISkHjp0qL0dCUcxIUXMzSVKEx2hIBprGiBPp5bMXCniqlRBGidAVKzhTf0/kiEs54YHu5EiN5KI3Ff/zBpmKGl5O4zRTJMbzRVHGoErgNA8YUkGwYhNNEBZU3wrxCAmElU6tpkNwFl9eJt1zy7Et5+ai3myUcVTBMTgBZ8ABl6AJrkEbdAAGj+AZvII348l4Md6Nj3lrxShnDsEfGJ8/UjyWsQ==</latexit>

⇢B = ⇢0 = 0.16 fm�3
<latexit sha1_base64="pzyVPiLmHx3nfAQ12fm5b9oEwwE=">AAACDXicbZC7TsMwFIYdrqXcAowsFgWJhSoBBF2QKlgYi0QvUhMqx3Vaq7YT2Q5SFYUHYOFVWBhAiJWdjbfBbTNAyy9Z+vSfc3R8/iBmVGnH+bbm5hcWl5YLK8XVtfWNTXtru6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga1Zv3RCoaiVs9jInPUU/QkGKkjdWx91MvCKEn+1HnEl5MwDHglN2zh5DfpUcnWdaxS07ZGQvOgptDCeSqdewvrxvhhBOhMUNKtV0n1n6KpKaYkazoJYrECA9Qj7QNCsSJ8tPxNRk8ME4XhpE0T2g4dn9PpIgrNeSB6eRI99V0bWT+V2snOqz4KRVxoonAk0VhwqCO4Cga2KWSYM2GBhCW1PwV4j6SCGsTYNGE4E6fPAuN47Jrsrs5LVUreRwFsAv2wCFwwTmogmtQA3WAwSN4Bq/gzXqyXqx362PSOmflMzvgj6zPH+u0mYU=</latexit><latexit sha1_base64="pzyVPiLmHx3nfAQ12fm5b9oEwwE=">AAACDXicbZC7TsMwFIYdrqXcAowsFgWJhSoBBF2QKlgYi0QvUhMqx3Vaq7YT2Q5SFYUHYOFVWBhAiJWdjbfBbTNAyy9Z+vSfc3R8/iBmVGnH+bbm5hcWl5YLK8XVtfWNTXtru6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga1Zv3RCoaiVs9jInPUU/QkGKkjdWx91MvCKEn+1HnEl5MwDHglN2zh5DfpUcnWdaxS07ZGQvOgptDCeSqdewvrxvhhBOhMUNKtV0n1n6KpKaYkazoJYrECA9Qj7QNCsSJ8tPxNRk8ME4XhpE0T2g4dn9PpIgrNeSB6eRI99V0bWT+V2snOqz4KRVxoonAk0VhwqCO4Cga2KWSYM2GBhCW1PwV4j6SCGsTYNGE4E6fPAuN47Jrsrs5LVUreRwFsAv2wCFwwTmogmtQA3WAwSN4Bq/gzXqyXqx362PSOmflMzvgj6zPH+u0mYU=</latexit><latexit sha1_base64="pzyVPiLmHx3nfAQ12fm5b9oEwwE=">AAACDXicbZC7TsMwFIYdrqXcAowsFgWJhSoBBF2QKlgYi0QvUhMqx3Vaq7YT2Q5SFYUHYOFVWBhAiJWdjbfBbTNAyy9Z+vSfc3R8/iBmVGnH+bbm5hcWl5YLK8XVtfWNTXtru6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga1Zv3RCoaiVs9jInPUU/QkGKkjdWx91MvCKEn+1HnEl5MwDHglN2zh5DfpUcnWdaxS07ZGQvOgptDCeSqdewvrxvhhBOhMUNKtV0n1n6KpKaYkazoJYrECA9Qj7QNCsSJ8tPxNRk8ME4XhpE0T2g4dn9PpIgrNeSB6eRI99V0bWT+V2snOqz4KRVxoonAk0VhwqCO4Cga2KWSYM2GBhCW1PwV4j6SCGsTYNGE4E6fPAuN47Jrsrs5LVUreRwFsAv2wCFwwTmogmtQA3WAwSN4Bq/gzXqyXqx362PSOmflMzvgj6zPH+u0mYU=</latexit><latexit sha1_base64="pzyVPiLmHx3nfAQ12fm5b9oEwwE=">AAACDXicbZC7TsMwFIYdrqXcAowsFgWJhSoBBF2QKlgYi0QvUhMqx3Vaq7YT2Q5SFYUHYOFVWBhAiJWdjbfBbTNAyy9Z+vSfc3R8/iBmVGnH+bbm5hcWl5YLK8XVtfWNTXtru6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga1Zv3RCoaiVs9jInPUU/QkGKkjdWx91MvCKEn+1HnEl5MwDHglN2zh5DfpUcnWdaxS07ZGQvOgptDCeSqdewvrxvhhBOhMUNKtV0n1n6KpKaYkazoJYrECA9Qj7QNCsSJ8tPxNRk8ME4XhpE0T2g4dn9PpIgrNeSB6eRI99V0bWT+V2snOqz4KRVxoonAk0VhwqCO4Cga2KWSYM2GBhCW1PwV4j6SCGsTYNGE4E6fPAuN47Jrsrs5LVUreRwFsAv2wCFwwTmogmtQA3WAwSN4Bq/gzXqyXqx362PSOmflMzvgj6zPH+u0mYU=</latexit>

⇢B ⇠ 5 ⇢0
<latexit sha1_base64="mkoIMM8UIMfMWtzNY4YctAApOhM=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBAsJOyKYsqgjWUE84DsEmYns8mQeSwzs0JYUtj4KzYWitj6EXb+jZPNFpp44MKZc+5l7j1Rwqg2nvftrKyurW9slrbK2zu7e/vuwWFby1Rh0sKSSdWNkCaMCtIy1DDSTRRBPGKkE41vZn7ngShNpbg3k4SEHA0FjSlGxkp9t5IFUQwDNZL9axhoyuFlcJY/vWnfrXo1LwdcJn5BqqBAs+9+BQOJU06EwQxp3fO9xIQZUoZiRqblINUkQXiMhqRnqUCc6DDLj5jCE6sMYCyVLWFgrv6eyBDXesIj28mRGelFbyb+5/VSE9fDjIokNUTg+UdxyqCRcJYIHFBFsGETSxBW1O4K8QgphI3NrWxD8BdPXibt85rv1fy7i2qjXsRRAhVwDE6BD65AA9yCJmgBDB7BM3gFb86T8+K8Ox/z1hWnmDkCf+B8/gANdJcH</latexit><latexit sha1_base64="mkoIMM8UIMfMWtzNY4YctAApOhM=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBAsJOyKYsqgjWUE84DsEmYns8mQeSwzs0JYUtj4KzYWitj6EXb+jZPNFpp44MKZc+5l7j1Rwqg2nvftrKyurW9slrbK2zu7e/vuwWFby1Rh0sKSSdWNkCaMCtIy1DDSTRRBPGKkE41vZn7ngShNpbg3k4SEHA0FjSlGxkp9t5IFUQwDNZL9axhoyuFlcJY/vWnfrXo1LwdcJn5BqqBAs+9+BQOJU06EwQxp3fO9xIQZUoZiRqblINUkQXiMhqRnqUCc6DDLj5jCE6sMYCyVLWFgrv6eyBDXesIj28mRGelFbyb+5/VSE9fDjIokNUTg+UdxyqCRcJYIHFBFsGETSxBW1O4K8QgphI3NrWxD8BdPXibt85rv1fy7i2qjXsRRAhVwDE6BD65AA9yCJmgBDB7BM3gFb86T8+K8Ox/z1hWnmDkCf+B8/gANdJcH</latexit><latexit sha1_base64="mkoIMM8UIMfMWtzNY4YctAApOhM=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBAsJOyKYsqgjWUE84DsEmYns8mQeSwzs0JYUtj4KzYWitj6EXb+jZPNFpp44MKZc+5l7j1Rwqg2nvftrKyurW9slrbK2zu7e/vuwWFby1Rh0sKSSdWNkCaMCtIy1DDSTRRBPGKkE41vZn7ngShNpbg3k4SEHA0FjSlGxkp9t5IFUQwDNZL9axhoyuFlcJY/vWnfrXo1LwdcJn5BqqBAs+9+BQOJU06EwQxp3fO9xIQZUoZiRqblINUkQXiMhqRnqUCc6DDLj5jCE6sMYCyVLWFgrv6eyBDXesIj28mRGelFbyb+5/VSE9fDjIokNUTg+UdxyqCRcJYIHFBFsGETSxBW1O4K8QgphI3NrWxD8BdPXibt85rv1fy7i2qjXsRRAhVwDE6BD65AA9yCJmgBDB7BM3gFb86T8+K8Ox/z1hWnmDkCf+B8/gANdJcH</latexit><latexit sha1_base64="mkoIMM8UIMfMWtzNY4YctAApOhM=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBAsJOyKYsqgjWUE84DsEmYns8mQeSwzs0JYUtj4KzYWitj6EXb+jZPNFpp44MKZc+5l7j1Rwqg2nvftrKyurW9slrbK2zu7e/vuwWFby1Rh0sKSSdWNkCaMCtIy1DDSTRRBPGKkE41vZn7ngShNpbg3k4SEHA0FjSlGxkp9t5IFUQwDNZL9axhoyuFlcJY/vWnfrXo1LwdcJn5BqqBAs+9+BQOJU06EwQxp3fO9xIQZUoZiRqblINUkQXiMhqRnqUCc6DDLj5jCE6sMYCyVLWFgrv6eyBDXesIj28mRGelFbyb+5/VSE9fDjIokNUTg+UdxyqCRcJYIHFBFsGETSxBW1O4K8QgphI3NrWxD8BdPXibt85rv1fy7i2qjXsRRAhVwDE6BD65AA9yCJmgBDB7BM3gFb86T8+K8Ox/z1hWnmDkCf+B8/gANdJcH</latexit>

dNN ⇠ 1 fm
<latexit sha1_base64="tgDq7lsBxocwlsU9KpFUxSA8lGY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURwS4LblyVCvYBTQiTyaQdOjMJMxOhhIi/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMqq043xblbX1jc2t6nZtZ3dv/8A+POqpJJOYdHHCEjkIkSKMCtLVVDMySCVBPGSkH05uZn7/gUhFE3GvpynxORoJGlOMtJEC+yT3whhGQd5uF56iHLqPMS8Cu+40nDngKnFLUgclOoH95UUJzjgRGjOk1NB1Uu3nSGqKGSlqXqZIivAEjcjQUIE4UX4+P7+A50aJYJxIU0LDufp7IkdcqSkPTSdHeqyWvZn4nzfMdNz0cyrSTBOBF4vijEGdwFkWMKKSYM2mhiAsqbkV4jGSCGuTWM2E4C6/vEp6lw3Xabh3V/VWs4yjCk7BGbgALrgGLXALOqALMMjBM3gFb9aT9WK9Wx+L1opVzhyDP7A+fwC9/pVN</latexit><latexit sha1_base64="tgDq7lsBxocwlsU9KpFUxSA8lGY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURwS4LblyVCvYBTQiTyaQdOjMJMxOhhIi/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMqq043xblbX1jc2t6nZtZ3dv/8A+POqpJJOYdHHCEjkIkSKMCtLVVDMySCVBPGSkH05uZn7/gUhFE3GvpynxORoJGlOMtJEC+yT3whhGQd5uF56iHLqPMS8Cu+40nDngKnFLUgclOoH95UUJzjgRGjOk1NB1Uu3nSGqKGSlqXqZIivAEjcjQUIE4UX4+P7+A50aJYJxIU0LDufp7IkdcqSkPTSdHeqyWvZn4nzfMdNz0cyrSTBOBF4vijEGdwFkWMKKSYM2mhiAsqbkV4jGSCGuTWM2E4C6/vEp6lw3Xabh3V/VWs4yjCk7BGbgALrgGLXALOqALMMjBM3gFb9aT9WK9Wx+L1opVzhyDP7A+fwC9/pVN</latexit><latexit sha1_base64="tgDq7lsBxocwlsU9KpFUxSA8lGY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURwS4LblyVCvYBTQiTyaQdOjMJMxOhhIi/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMqq043xblbX1jc2t6nZtZ3dv/8A+POqpJJOYdHHCEjkIkSKMCtLVVDMySCVBPGSkH05uZn7/gUhFE3GvpynxORoJGlOMtJEC+yT3whhGQd5uF56iHLqPMS8Cu+40nDngKnFLUgclOoH95UUJzjgRGjOk1NB1Uu3nSGqKGSlqXqZIivAEjcjQUIE4UX4+P7+A50aJYJxIU0LDufp7IkdcqSkPTSdHeqyWvZn4nzfMdNz0cyrSTBOBF4vijEGdwFkWMKKSYM2mhiAsqbkV4jGSCGuTWM2E4C6/vEp6lw3Xabh3V/VWs4yjCk7BGbgALrgGLXALOqALMMjBM3gFb9aT9WK9Wx+L1opVzhyDP7A+fwC9/pVN</latexit><latexit sha1_base64="tgDq7lsBxocwlsU9KpFUxSA8lGY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURwS4LblyVCvYBTQiTyaQdOjMJMxOhhIi/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMqq043xblbX1jc2t6nZtZ3dv/8A+POqpJJOYdHHCEjkIkSKMCtLVVDMySCVBPGSkH05uZn7/gUhFE3GvpynxORoJGlOMtJEC+yT3whhGQd5uF56iHLqPMS8Cu+40nDngKnFLUgclOoH95UUJzjgRGjOk1NB1Uu3nSGqKGSlqXqZIivAEjcjQUIE4UX4+P7+A50aJYJxIU0LDufp7IkdcqSkPTSdHeqyWvZn4nzfMdNz0cyrSTBOBF4vijEGdwFkWMKKSYM2mhiAsqbkV4jGSCGuTWM2E4C6/vEp6lw3Xabh3V/VWs4yjCk7BGbgALrgGLXALOqALMMjBM3gFb9aT9WK9Wx+L1opVzhyDP7A+fwC9/pVN</latexit>

baryonic core 
of the nucleon

⇢B > 5 ⇢0
<latexit sha1_base64="jHHLsa8FIOsSrXMK4i6+JW0Y198=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBBdSElF0JaVuXFawF2hCmEwn7dDJTJiZCCXUja/ixoUibn0Ld76N0zQLbf1h4OM/53Dm/GHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUY5aWmqGekmkqA4ZKQTjm6m9c4DkYoKfq/HCfFjNOA0ohhpYwX2QeaFEfTkUAQNeA0vvNOcnUlgV52akwsugltAFRRqBvaX1xc4jQnXmCGleq6TaD9DUlPMyKTipYokCI/QgPQMchQT5Wf5BRN4bJw+jIQ0j2uYu78nMhQrNY5D0xkjPVTztan5X62X6ujKzyhPUk04ni2KUga1gNM4YJ9KgjUbG0BYUvNXiIdIIqxNaBUTgjt/8iK0z2quU3Pvzqv1RhFHGRyCI3ACXHAJ6uAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QNiVZWM</latexit><latexit sha1_base64="jHHLsa8FIOsSrXMK4i6+JW0Y198=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBBdSElF0JaVuXFawF2hCmEwn7dDJTJiZCCXUja/ixoUibn0Ld76N0zQLbf1h4OM/53Dm/GHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUY5aWmqGekmkqA4ZKQTjm6m9c4DkYoKfq/HCfFjNOA0ohhpYwX2QeaFEfTkUAQNeA0vvNOcnUlgV52akwsugltAFRRqBvaX1xc4jQnXmCGleq6TaD9DUlPMyKTipYokCI/QgPQMchQT5Wf5BRN4bJw+jIQ0j2uYu78nMhQrNY5D0xkjPVTztan5X62X6ujKzyhPUk04ni2KUga1gNM4YJ9KgjUbG0BYUvNXiIdIIqxNaBUTgjt/8iK0z2quU3Pvzqv1RhFHGRyCI3ACXHAJ6uAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QNiVZWM</latexit><latexit sha1_base64="jHHLsa8FIOsSrXMK4i6+JW0Y198=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBBdSElF0JaVuXFawF2hCmEwn7dDJTJiZCCXUja/ixoUibn0Ld76N0zQLbf1h4OM/53Dm/GHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUY5aWmqGekmkqA4ZKQTjm6m9c4DkYoKfq/HCfFjNOA0ohhpYwX2QeaFEfTkUAQNeA0vvNOcnUlgV52akwsugltAFRRqBvaX1xc4jQnXmCGleq6TaD9DUlPMyKTipYokCI/QgPQMchQT5Wf5BRN4bJw+jIQ0j2uYu78nMhQrNY5D0xkjPVTztan5X62X6ujKzyhPUk04ni2KUga1gNM4YJ9KgjUbG0BYUvNXiIdIIqxNaBUTgjt/8iK0z2quU3Pvzqv1RhFHGRyCI3ACXHAJ6uAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QNiVZWM</latexit><latexit sha1_base64="jHHLsa8FIOsSrXMK4i6+JW0Y198=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBBdSElF0JaVuXFawF2hCmEwn7dDJTJiZCCXUja/ixoUibn0Ld76N0zQLbf1h4OM/53Dm/GHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUY5aWmqGekmkqA4ZKQTjm6m9c4DkYoKfq/HCfFjNOA0ohhpYwX2QeaFEfTkUAQNeA0vvNOcnUlgV52akwsugltAFRRqBvaX1xc4jQnXmCGleq6TaD9DUlPMyKTipYokCI/QgPQMchQT5Wf5BRN4bJw+jIQ0j2uYu78nMhQrNY5D0xkjPVTztan5X62X6ujKzyhPUk04ni2KUga1gNM4YJ9KgjUbG0BYUvNXiIdIIqxNaBUTgjt/8iK0z2quU3Pvzqv1RhFHGRyCI3ACXHAJ6uAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QNiVZWM</latexit>

q
hr2Bi ' 1/2 fm

<latexit sha1_base64="w+82+kCQ8P9WC9unE5C6pYQ5II4=">AAACFnicbVC7TsMwFHV4lvIKMLJYVEgslKRCgrEqC2OR6ENqQuS4TmvVdlLbQaqi8hMs/AoLAwixIjb+BjftAC1HsnR8zr3XvidMGFXacb6tpeWV1bX1wkZxc2t7Z9fe22+qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ6uJn7rnkhFY3GrRwnxOeoJGlGMtJEC+zTzwshTQ6kzjyHRYwTKoHZX8WR+GXuKcjKE7lnlIeLjwC45ZScHXCTujJTADPXA/vK6MU45ERozpFTHdRLtZ0hqis30opcqkiA8QD3SMVQgTpSf5WuN4bFRujCKpTlCw1z93ZEhrtSIh6aSI91X895E/M/rpDq69DMqklQTgacPRSmDOoaTjGCXSoI1GxmCsKTmrxD3kURYmySLJgR3fuVF0qyUXcNvzkvV2iyOAjgER+AEuOACVME1qIMGwOARPINX8GY9WS/Wu/UxLV2yZj0H4A+szx+Csp+M</latexit><latexit sha1_base64="w+82+kCQ8P9WC9unE5C6pYQ5II4=">AAACFnicbVC7TsMwFHV4lvIKMLJYVEgslKRCgrEqC2OR6ENqQuS4TmvVdlLbQaqi8hMs/AoLAwixIjb+BjftAC1HsnR8zr3XvidMGFXacb6tpeWV1bX1wkZxc2t7Z9fe22+qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ6uJn7rnkhFY3GrRwnxOeoJGlGMtJEC+zTzwshTQ6kzjyHRYwTKoHZX8WR+GXuKcjKE7lnlIeLjwC45ZScHXCTujJTADPXA/vK6MU45ERozpFTHdRLtZ0hqis30opcqkiA8QD3SMVQgTpSf5WuN4bFRujCKpTlCw1z93ZEhrtSIh6aSI91X895E/M/rpDq69DMqklQTgacPRSmDOoaTjGCXSoI1GxmCsKTmrxD3kURYmySLJgR3fuVF0qyUXcNvzkvV2iyOAjgER+AEuOACVME1qIMGwOARPINX8GY9WS/Wu/UxLV2yZj0H4A+szx+Csp+M</latexit><latexit sha1_base64="w+82+kCQ8P9WC9unE5C6pYQ5II4=">AAACFnicbVC7TsMwFHV4lvIKMLJYVEgslKRCgrEqC2OR6ENqQuS4TmvVdlLbQaqi8hMs/AoLAwixIjb+BjftAC1HsnR8zr3XvidMGFXacb6tpeWV1bX1wkZxc2t7Z9fe22+qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ6uJn7rnkhFY3GrRwnxOeoJGlGMtJEC+zTzwshTQ6kzjyHRYwTKoHZX8WR+GXuKcjKE7lnlIeLjwC45ZScHXCTujJTADPXA/vK6MU45ERozpFTHdRLtZ0hqis30opcqkiA8QD3SMVQgTpSf5WuN4bFRujCKpTlCw1z93ZEhrtSIh6aSI91X895E/M/rpDq69DMqklQTgacPRSmDOoaTjGCXSoI1GxmCsKTmrxD3kURYmySLJgR3fuVF0qyUXcNvzkvV2iyOAjgER+AEuOACVME1qIMGwOARPINX8GY9WS/Wu/UxLV2yZj0H4A+szx+Csp+M</latexit><latexit sha1_base64="w+82+kCQ8P9WC9unE5C6pYQ5II4=">AAACFnicbVC7TsMwFHV4lvIKMLJYVEgslKRCgrEqC2OR6ENqQuS4TmvVdlLbQaqi8hMs/AoLAwixIjb+BjftAC1HsnR8zr3XvidMGFXacb6tpeWV1bX1wkZxc2t7Z9fe22+qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ6uJn7rnkhFY3GrRwnxOeoJGlGMtJEC+zTzwshTQ6kzjyHRYwTKoHZX8WR+GXuKcjKE7lnlIeLjwC45ZScHXCTujJTADPXA/vK6MU45ERozpFTHdRLtZ0hqis30opcqkiA8QD3SMVQgTpSf5WuN4bFRujCKpTlCw1z93ZEhrtSIh6aSI91X895E/M/rpDq69DMqklQTgacPRSmDOoaTjGCXSoI1GxmCsKTmrxD3kURYmySLJgR3fuVF0qyUXcNvzkvV2iyOAjgER+AEuOACVME1qIMGwOARPINX8GY9WS/Wu/UxLV2yZj0H4A+szx+Csp+M</latexit>
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an explicit degree of freedom. Here arises the arctan loop function. At the same order there are additional relativistic

1/MN -corrections to 2⇡-exchange. Their explicit form depends on the precise definition of the nucleon-nucleon potential

VNN , which by itself is not an observable. Covariant perturbation theory [? ] and the method of unitary transformations

[? ] thus lead to slightly di↵erent expressions for these small 1/MN -corrections. As the state of the art, the chiral

NN-potential has been constructed up to order N3LO and it includes two-loop 2⇡-exchange, 3⇡-exchange and contact-

terms quartic in the momenta parameterized by 15 additional low-energy constants D1, . . . , D15. When inserted into the

Lippmann-Schwinger equation (in order to solve for the unitary S-matrix or the T -matrix) the chiral NN-potential is

multiplied by an exponential regulator function with a cuto↵ scale ⇤ = 500� 700MeV in order to restrict the potential

to the low-momentum region where chiral perturbation theory is applicable. The resulting NN partial-wave amplitudes

should then be independent of the cuto↵ ⇤ within a physically meaningful range of ⇤. The development of an alternative

power counting that would extend renormalization group invariance beyond the hard scale ⇤� is currently an area of

active investigation [? ? ? ]. Furthermore, methods of spectral function regularization [? ] have been employed in order

to eliminate the high-momentum region in the pion-loop integrals directly. In this case the loop functions L(q) and A(q)

receive an additional dependence on a regulator scale ⇤̃.

At order N3LO the chiral NN-potential reaches the quality of a “high-precision” potential in reproducing empirical

NN-phase shifts and deuteron properties. At the same time it provides the appropriate two-body interaction constrained

by chiral symmetry of QCD for nuclear few- and many-body calculations.

3.1.2. Nuclear many-body forces

Within the chiral e↵ective field theory framework employing nucleons and pions as the explicit degrees of freedom,

the leading-order contribution to the nuclear three-body potential arises at order N2LO and consists of three terms. The

two-pion exchange three-nucleon potential contains terms proportional to the low-energy constants c1, c3, and c4 and has
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FIG. 1: (Color online) Neutron matter uncertainty band from
many-body perturbation theory with chiral nuclear forces to-
gether with the symmetric nuclear matter equation of state
obtained by imposing empirical constraints from the analysis
of Ref. [44].

TABLE I: Statistical values obtained from the analysis of 205
Skyrme force models in Ref. [44]

Nuc. Prop. hxi �

x
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n0 0.160 2.789⇥ 10�3 fm�3

B 15.939 0.149 MeV

K 232.65 7.00 MeV
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baryon (E/A) up to n = 2n
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. For symmetric nuclear
matter, we start with empirical constraints from Ref. [44]:
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evaluated at n = n

0

. We then obtain from the analy-
sis of 205 Skyrme force models the Gaussian probability
distribution functions

P (x) =
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Exp


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2�2
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(9)

for the four nuclear matter properties in Eq. (7). In Table
I we show the resulting mean values and standard devia-
tions for the quantities n

0

, B,K, and Q. In constructing
the symmetric nuclear matter equation of state, we sam-
ple uniformly {�n

0

= 0.001 fm�3

,�B = 0.1MeV,�K =
5MeV,�Q = 50MeV} from the bounds in Eq. (7), but

FIG. 2: (Color online) Neutron star mass vs. radius dis-
tribution from the 72,849 equations of state considered in
the present work. The central zone with dashed line rep-
resents the allowed area of mass and radius of neutron stars
in Ref [45].

in the final analysis of neutron star masses and radii we
assign them Gaussian weights according to Table I. From
the values of n

0

, B,K, and Q we can fix the remaining
unknown coe�cients in Eq. (6). Fig. 1 shows the result-
ing uncertainty bands on the nuclear and neutron matter
equations of state up to n = 1.0 fm�3.

Once the energy density functional in Eq. (5) is fixed,
we construct the full neutron star equation of state from
outer crust to inner core. Certain combinations of the
neutron matter and nuclear matter equations of state
lead to unphysical behavior at very high densities. We
remove from the complete set those equations of state
for which pure neutron matter has a lower energy per
particle than symmetric nuclear matter at some den-
sity present in the neutron star. We also ensure that
the speed of sound remains subluminal for all densities
present in the neutron star. This reduces the initially
large number of equations of state down to 72,849 which
we use for subsequent statistical analysis. Compared
with previous calculations for the tidal deformability ⇤,
we construct a crust equation of state using the liquid
drop model technique for each nuclear force model. This
is a unified approach that allows the inclusion of nuclear
pasta phases and is necessary for the consistent treat-
ment of the neutron star equation of state. Additional
details can be found in Ref. [15].

III. RESULTS

In Fig. 2 we show the mass vs. radius distribution that
results from a statistical analysis of the nearly 73,000
equations of state with Gaussian weight obtained from
the construction described in Section II. We have shown
for comparison in the enclosed “dashed” region the mass
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the speed of sound remains subluminal for all densities
present in the neutron star. This reduces the initially
large number of equations of state down to 72,849 which
we use for subsequent statistical analysis. Compared
with previous calculations for the tidal deformability ⇤,
we construct a crust equation of state using the liquid
drop model technique for each nuclear force model. This
is a unified approach that allows the inclusion of nuclear
pasta phases and is necessary for the consistent treat-
ment of the neutron star equation of state. Additional
details can be found in Ref. [15].

III. RESULTS

In Fig. 2 we show the mass vs. radius distribution that
results from a statistical analysis of the nearly 73,000
equations of state with Gaussian weight obtained from
the construction described in Section II. We have shown
for comparison in the enclosed “dashed” region the mass
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FIG. 1: (Color online) Neutron matter uncertainty band from
many-body perturbation theory with chiral nuclear forces to-
gether with the symmetric nuclear matter equation of state
obtained by imposing empirical constraints from the analysis
of Ref. [44].

TABLE I: Statistical values obtained from the analysis of 205
Skyrme force models in Ref. [44]

Nuc. Prop. hxi �

x

unit

n0 0.160 2.789⇥ 10�3 fm�3

B 15.939 0.149 MeV

K 232.65 7.00 MeV

Q �373.26 13.91 MeV

baryon (E/A) up to n = 2n
0

. For symmetric nuclear
matter, we start with empirical constraints from Ref. [44]:

0.155fm�3 n

0

 0.165fm�3

,

15.7MeV B  16.3MeV,

220MeV K  245MeV,

�440MeV Q  �320MeV ,

(7)

where

B = �E

A

, K = 9n2

@

2

E/A

@n

2

, Q = 27n3

@

3

E/A

@n

3

(8)

evaluated at n = n

0

. We then obtain from the analy-
sis of 205 Skyrme force models the Gaussian probability
distribution functions

P (x) =
1p
2⇡�

Exp



� (x� hxi)2

2�2

�

(9)

for the four nuclear matter properties in Eq. (7). In Table
I we show the resulting mean values and standard devia-
tions for the quantities n

0

, B,K, and Q. In constructing
the symmetric nuclear matter equation of state, we sam-
ple uniformly {�n

0

= 0.001 fm�3

,�B = 0.1MeV,�K =
5MeV,�Q = 50MeV} from the bounds in Eq. (7), but

FIG. 2: (Color online) Neutron star mass vs. radius dis-
tribution from the 72,849 equations of state considered in
the present work. The central zone with dashed line rep-
resents the allowed area of mass and radius of neutron stars
in Ref [45].

in the final analysis of neutron star masses and radii we
assign them Gaussian weights according to Table I. From
the values of n

0

, B,K, and Q we can fix the remaining
unknown coe�cients in Eq. (6). Fig. 1 shows the result-
ing uncertainty bands on the nuclear and neutron matter
equations of state up to n = 1.0 fm�3.

Once the energy density functional in Eq. (5) is fixed,
we construct the full neutron star equation of state from
outer crust to inner core. Certain combinations of the
neutron matter and nuclear matter equations of state
lead to unphysical behavior at very high densities. We
remove from the complete set those equations of state
for which pure neutron matter has a lower energy per
particle than symmetric nuclear matter at some den-
sity present in the neutron star. We also ensure that
the speed of sound remains subluminal for all densities
present in the neutron star. This reduces the initially
large number of equations of state down to 72,849 which
we use for subsequent statistical analysis. Compared
with previous calculations for the tidal deformability ⇤,
we construct a crust equation of state using the liquid
drop model technique for each nuclear force model. This
is a unified approach that allows the inclusion of nuclear
pasta phases and is necessary for the consistent treat-
ment of the neutron star equation of state. Additional
details can be found in Ref. [15].

III. RESULTS

In Fig. 2 we show the mass vs. radius distribution that
results from a statistical analysis of the nearly 73,000
equations of state with Gaussian weight obtained from
the construction described in Section II. We have shown
for comparison in the enclosed “dashed” region the mass

N2LO(450)
<latexit sha1_base64="/e51L1wSM1xHPNoc9U9RoUnY3dI=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkVPRY8OJBtIL9gLaWzXbTLt1swu5GKbE/xYsHRbz6S7z5b9y2OWjrg4HHezPMzPMizpR2nG8rs7K6tr6R3cxtbe/s7tn5/YYKY0lonYQ8lC0PK8qZoHXNNKetSFIceJw2vdHF1G8+UKlYKO70OKLdAA8E8xnB2kg9O590PB9d35evblCxcuqcTHp2wSk5M6Bl4qakAClqPfur0w9JHFChCcdKtV0n0t0ES80Ip5NcJ1Y0wmSEB7RtqMABVd1kdvoEHRulj/xQmhIazdTfEwkOlBoHnukMsB6qRW8q/ue1Y+2fdxMmolhTQeaL/JgjHaJpDqjPJCWajw3BRDJzKyJDLDHRJq2cCcFdfHmZNMol1ym5t5VCtZLGkYVDOIIiuHAGVbiEGtSBwCM8wyu8WU/Wi/VufcxbM1Y6cwB/YH3+AE9HkgY=</latexit><latexit sha1_base64="/e51L1wSM1xHPNoc9U9RoUnY3dI=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkVPRY8OJBtIL9gLaWzXbTLt1swu5GKbE/xYsHRbz6S7z5b9y2OWjrg4HHezPMzPMizpR2nG8rs7K6tr6R3cxtbe/s7tn5/YYKY0lonYQ8lC0PK8qZoHXNNKetSFIceJw2vdHF1G8+UKlYKO70OKLdAA8E8xnB2kg9O590PB9d35evblCxcuqcTHp2wSk5M6Bl4qakAClqPfur0w9JHFChCcdKtV0n0t0ES80Ip5NcJ1Y0wmSEB7RtqMABVd1kdvoEHRulj/xQmhIazdTfEwkOlBoHnukMsB6qRW8q/ue1Y+2fdxMmolhTQeaL/JgjHaJpDqjPJCWajw3BRDJzKyJDLDHRJq2cCcFdfHmZNMol1ym5t5VCtZLGkYVDOIIiuHAGVbiEGtSBwCM8wyu8WU/Wi/VufcxbM1Y6cwB/YH3+AE9HkgY=</latexit><latexit sha1_base64="/e51L1wSM1xHPNoc9U9RoUnY3dI=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkVPRY8OJBtIL9gLaWzXbTLt1swu5GKbE/xYsHRbz6S7z5b9y2OWjrg4HHezPMzPMizpR2nG8rs7K6tr6R3cxtbe/s7tn5/YYKY0lonYQ8lC0PK8qZoHXNNKetSFIceJw2vdHF1G8+UKlYKO70OKLdAA8E8xnB2kg9O590PB9d35evblCxcuqcTHp2wSk5M6Bl4qakAClqPfur0w9JHFChCcdKtV0n0t0ES80Ip5NcJ1Y0wmSEB7RtqMABVd1kdvoEHRulj/xQmhIazdTfEwkOlBoHnukMsB6qRW8q/ue1Y+2fdxMmolhTQeaL/JgjHaJpDqjPJCWajw3BRDJzKyJDLDHRJq2cCcFdfHmZNMol1ym5t5VCtZLGkYVDOIIiuHAGVbiEGtSBwCM8wyu8WU/Wi/VufcxbM1Y6cwB/YH3+AE9HkgY=</latexit><latexit sha1_base64="/e51L1wSM1xHPNoc9U9RoUnY3dI=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkVPRY8OJBtIL9gLaWzXbTLt1swu5GKbE/xYsHRbz6S7z5b9y2OWjrg4HHezPMzPMizpR2nG8rs7K6tr6R3cxtbe/s7tn5/YYKY0lonYQ8lC0PK8qZoHXNNKetSFIceJw2vdHF1G8+UKlYKO70OKLdAA8E8xnB2kg9O590PB9d35evblCxcuqcTHp2wSk5M6Bl4qakAClqPfur0w9JHFChCcdKtV0n0t0ES80Ip5NcJ1Y0wmSEB7RtqMABVd1kdvoEHRulj/xQmhIazdTfEwkOlBoHnukMsB6qRW8q/ue1Y+2fdxMmolhTQeaL/JgjHaJpDqjPJCWajw3BRDJzKyJDLDHRJq2cCcFdfHmZNMol1ym5t5VCtZLGkYVDOIIiuHAGVbiEGtSBwCM8wyu8WU/Wi/VufcxbM1Y6cwB/YH3+AE9HkgY=</latexit>

N2LO(500)
<latexit sha1_base64="ENvXvZwhkJb0yHUMdHtklXWJq6Q=">AAAB+nicbVDLTgJBEOzFF+Jr0aOXicQEL2SWYPRI4sWDUUzkkQCS2WEWJsw+MjOrISuf4sWDxnj1S7z5Nw6wBwUr6aRS1Z3uLjcSXGmMv63Myura+kZ2M7e1vbO7Z+f3GyqMJWV1GopQtlyimOABq2uuBWtFkhHfFazpji6mfvOBScXD4E6PI9b1ySDgHqdEG6ln55OO66Hr+/LVDSqeYnwy6dkFXMIzoGXipKQAKWo9+6vTD2nss0BTQZRqOzjS3YRIzalgk1wnViwidEQGrG1oQHymusns9Ak6NkofeaE0FWg0U39PJMRXauy7ptMneqgWvan4n9eOtXfeTXgQxZoFdL7IiwXSIZrmgPpcMqrF2BBCJTe3IjokklBt0sqZEJzFl5dJo1xycMm5rRSqlTSOLBzCERTBgTOowiXUoA4UHuEZXuHNerJerHfrY96asdKZA/gD6/MHSSySAg==</latexit><latexit sha1_base64="ENvXvZwhkJb0yHUMdHtklXWJq6Q=">AAAB+nicbVDLTgJBEOzFF+Jr0aOXicQEL2SWYPRI4sWDUUzkkQCS2WEWJsw+MjOrISuf4sWDxnj1S7z5Nw6wBwUr6aRS1Z3uLjcSXGmMv63Myura+kZ2M7e1vbO7Z+f3GyqMJWV1GopQtlyimOABq2uuBWtFkhHfFazpji6mfvOBScXD4E6PI9b1ySDgHqdEG6ln55OO66Hr+/LVDSqeYnwy6dkFXMIzoGXipKQAKWo9+6vTD2nss0BTQZRqOzjS3YRIzalgk1wnViwidEQGrG1oQHymusns9Ak6NkofeaE0FWg0U39PJMRXauy7ptMneqgWvan4n9eOtXfeTXgQxZoFdL7IiwXSIZrmgPpcMqrF2BBCJTe3IjokklBt0sqZEJzFl5dJo1xycMm5rRSqlTSOLBzCERTBgTOowiXUoA4UHuEZXuHNerJerHfrY96asdKZA/gD6/MHSSySAg==</latexit><latexit sha1_base64="ENvXvZwhkJb0yHUMdHtklXWJq6Q=">AAAB+nicbVDLTgJBEOzFF+Jr0aOXicQEL2SWYPRI4sWDUUzkkQCS2WEWJsw+MjOrISuf4sWDxnj1S7z5Nw6wBwUr6aRS1Z3uLjcSXGmMv63Myura+kZ2M7e1vbO7Z+f3GyqMJWV1GopQtlyimOABq2uuBWtFkhHfFazpji6mfvOBScXD4E6PI9b1ySDgHqdEG6ln55OO66Hr+/LVDSqeYnwy6dkFXMIzoGXipKQAKWo9+6vTD2nss0BTQZRqOzjS3YRIzalgk1wnViwidEQGrG1oQHymusns9Ak6NkofeaE0FWg0U39PJMRXauy7ptMneqgWvan4n9eOtXfeTXgQxZoFdL7IiwXSIZrmgPpcMqrF2BBCJTe3IjokklBt0sqZEJzFl5dJo1xycMm5rRSqlTSOLBzCERTBgTOowiXUoA4UHuEZXuHNerJerHfrY96asdKZA/gD6/MHSSySAg==</latexit><latexit sha1_base64="ENvXvZwhkJb0yHUMdHtklXWJq6Q=">AAAB+nicbVDLTgJBEOzFF+Jr0aOXicQEL2SWYPRI4sWDUUzkkQCS2WEWJsw+MjOrISuf4sWDxnj1S7z5Nw6wBwUr6aRS1Z3uLjcSXGmMv63Myura+kZ2M7e1vbO7Z+f3GyqMJWV1GopQtlyimOABq2uuBWtFkhHfFazpji6mfvOBScXD4E6PI9b1ySDgHqdEG6ln55OO66Hr+/LVDSqeYnwy6dkFXMIzoGXipKQAKWo9+6vTD2nss0BTQZRqOzjS3YRIzalgk1wnViwidEQGrG1oQHymusns9Ak6NkofeaE0FWg0U39PJMRXauy7ptMneqgWvan4n9eOtXfeTXgQxZoFdL7IiwXSIZrmgPpcMqrF2BBCJTe3IjokklBt0sqZEJzFl5dJo1xycMm5rRSqlTSOLBzCERTBgTOowiXUoA4UHuEZXuHNerJerHfrY96asdKZA/gD6/MHSSySAg==</latexit>

N3LO(450)
<latexit sha1_base64="udRSi68tq86sqZ7rahllYqR8tb4=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCvIRdjegx4MWDaATzgGQNs5PZZMjs7DIzq4Q1n+LFgyJe/RJv/o2Tx0ETCxqKqm66u/yYM6Ud59vKLC2vrK5l13Mbm1vbO3Z+t66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3Ax9hsPVCoWiTs9jKkX4p5gASNYG6lj59O2H6Dr+5OrG1QsnzpHo45dcErOBGiRuDNSgBmqHfur3Y1IElKhCcdKtVwn1l6KpWaE01GunSgaYzLAPdoyVOCQKi+dnD5Ch0bpoiCSpoRGE/X3RIpDpYahbzpDrPtq3huL/3mtRAfnXspEnGgqyHRRkHCkIzTOAXWZpETzoSGYSGZuRaSPJSbapJUzIbjzLy+S+nHJdUrubblQKc/iyMI+HEARXDiDClxCFWpA4BGe4RXerCfrxXq3PqatGWs2swd/YH3+AFDUkgc=</latexit><latexit sha1_base64="udRSi68tq86sqZ7rahllYqR8tb4=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCvIRdjegx4MWDaATzgGQNs5PZZMjs7DIzq4Q1n+LFgyJe/RJv/o2Tx0ETCxqKqm66u/yYM6Ud59vKLC2vrK5l13Mbm1vbO3Z+t66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3Ax9hsPVCoWiTs9jKkX4p5gASNYG6lj59O2H6Dr+5OrG1QsnzpHo45dcErOBGiRuDNSgBmqHfur3Y1IElKhCcdKtVwn1l6KpWaE01GunSgaYzLAPdoyVOCQKi+dnD5Ch0bpoiCSpoRGE/X3RIpDpYahbzpDrPtq3huL/3mtRAfnXspEnGgqyHRRkHCkIzTOAXWZpETzoSGYSGZuRaSPJSbapJUzIbjzLy+S+nHJdUrubblQKc/iyMI+HEARXDiDClxCFWpA4BGe4RXerCfrxXq3PqatGWs2swd/YH3+AFDUkgc=</latexit><latexit sha1_base64="udRSi68tq86sqZ7rahllYqR8tb4=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCvIRdjegx4MWDaATzgGQNs5PZZMjs7DIzq4Q1n+LFgyJe/RJv/o2Tx0ETCxqKqm66u/yYM6Ud59vKLC2vrK5l13Mbm1vbO3Z+t66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3Ax9hsPVCoWiTs9jKkX4p5gASNYG6lj59O2H6Dr+5OrG1QsnzpHo45dcErOBGiRuDNSgBmqHfur3Y1IElKhCcdKtVwn1l6KpWaE01GunSgaYzLAPdoyVOCQKi+dnD5Ch0bpoiCSpoRGE/X3RIpDpYahbzpDrPtq3huL/3mtRAfnXspEnGgqyHRRkHCkIzTOAXWZpETzoSGYSGZuRaSPJSbapJUzIbjzLy+S+nHJdUrubblQKc/iyMI+HEARXDiDClxCFWpA4BGe4RXerCfrxXq3PqatGWs2swd/YH3+AFDUkgc=</latexit><latexit sha1_base64="udRSi68tq86sqZ7rahllYqR8tb4=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCvIRdjegx4MWDaATzgGQNs5PZZMjs7DIzq4Q1n+LFgyJe/RJv/o2Tx0ETCxqKqm66u/yYM6Ud59vKLC2vrK5l13Mbm1vbO3Z+t66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3Ax9hsPVCoWiTs9jKkX4p5gASNYG6lj59O2H6Dr+5OrG1QsnzpHo45dcErOBGiRuDNSgBmqHfur3Y1IElKhCcdKtVwn1l6KpWaE01GunSgaYzLAPdoyVOCQKi+dnD5Ch0bpoiCSpoRGE/X3RIpDpYahbzpDrPtq3huL/3mtRAfnXspEnGgqyHRRkHCkIzTOAXWZpETzoSGYSGZuRaSPJSbapJUzIbjzLy+S+nHJdUrubblQKc/iyMI+HEARXDiDClxCFWpA4BGe4RXerCfrxXq3PqatGWs2swd/YH3+AFDUkgc=</latexit>

N3LO(500)
<latexit sha1_base64="JES1KrD/mEZGJ+7HHPpoVv5+LCc=">AAAB+nicbVDJSgNBEK2JW4zbRI9eGoMQL6FHI3oMePEgGsEskIyhp9OTNOlZ6O5RwphP8eJBEa9+iTf/xs5y0MQHBY/3qqiq58WCK43xt5VZWl5ZXcuu5zY2t7Z37PxuXUWJpKxGIxHJpkcUEzxkNc21YM1YMhJ4gjW8wcXYbzwwqXgU3ulhzNyA9ELuc0q0kTp2Pm17Prq+P7m6QcVTjI9GHbuAS3gCtEicGSnADNWO/dXuRjQJWKipIEq1HBxrNyVScyrYKNdOFIsJHZAeaxkakoApN52cPkKHRukiP5KmQo0m6u+JlARKDQPPdAZE99W8Nxb/81qJ9s/dlIdxollIp4v8RCAdoXEOqMslo1oMDSFUcnMron0iCdUmrZwJwZl/eZHUj0sOLjm35UKlPIsjC/twAEVw4AwqcAlVqAGFR3iGV3iznqwX6936mLZmrNnMHvyB9fkDSrmSAw==</latexit><latexit sha1_base64="JES1KrD/mEZGJ+7HHPpoVv5+LCc=">AAAB+nicbVDJSgNBEK2JW4zbRI9eGoMQL6FHI3oMePEgGsEskIyhp9OTNOlZ6O5RwphP8eJBEa9+iTf/xs5y0MQHBY/3qqiq58WCK43xt5VZWl5ZXcuu5zY2t7Z37PxuXUWJpKxGIxHJpkcUEzxkNc21YM1YMhJ4gjW8wcXYbzwwqXgU3ulhzNyA9ELuc0q0kTp2Pm17Prq+P7m6QcVTjI9GHbuAS3gCtEicGSnADNWO/dXuRjQJWKipIEq1HBxrNyVScyrYKNdOFIsJHZAeaxkakoApN52cPkKHRukiP5KmQo0m6u+JlARKDQPPdAZE99W8Nxb/81qJ9s/dlIdxollIp4v8RCAdoXEOqMslo1oMDSFUcnMron0iCdUmrZwJwZl/eZHUj0sOLjm35UKlPIsjC/twAEVw4AwqcAlVqAGFR3iGV3iznqwX6936mLZmrNnMHvyB9fkDSrmSAw==</latexit><latexit sha1_base64="JES1KrD/mEZGJ+7HHPpoVv5+LCc=">AAAB+nicbVDJSgNBEK2JW4zbRI9eGoMQL6FHI3oMePEgGsEskIyhp9OTNOlZ6O5RwphP8eJBEa9+iTf/xs5y0MQHBY/3qqiq58WCK43xt5VZWl5ZXcuu5zY2t7Z37PxuXUWJpKxGIxHJpkcUEzxkNc21YM1YMhJ4gjW8wcXYbzwwqXgU3ulhzNyA9ELuc0q0kTp2Pm17Prq+P7m6QcVTjI9GHbuAS3gCtEicGSnADNWO/dXuRjQJWKipIEq1HBxrNyVScyrYKNdOFIsJHZAeaxkakoApN52cPkKHRukiP5KmQo0m6u+JlARKDQPPdAZE99W8Nxb/81qJ9s/dlIdxollIp4v8RCAdoXEOqMslo1oMDSFUcnMron0iCdUmrZwJwZl/eZHUj0sOLjm35UKlPIsjC/twAEVw4AwqcAlVqAGFR3iGV3iznqwX6936mLZmrNnMHvyB9fkDSrmSAw==</latexit><latexit sha1_base64="JES1KrD/mEZGJ+7HHPpoVv5+LCc=">AAAB+nicbVDJSgNBEK2JW4zbRI9eGoMQL6FHI3oMePEgGsEskIyhp9OTNOlZ6O5RwphP8eJBEa9+iTf/xs5y0MQHBY/3qqiq58WCK43xt5VZWl5ZXcuu5zY2t7Z37PxuXUWJpKxGIxHJpkcUEzxkNc21YM1YMhJ4gjW8wcXYbzwwqXgU3ulhzNyA9ELuc0q0kTp2Pm17Prq+P7m6QcVTjI9GHbuAS3gCtEicGSnADNWO/dXuRjQJWKipIEq1HBxrNyVScyrYKNdOFIsJHZAeaxkakoApN52cPkKHRukiP5KmQo0m6u+JlARKDQPPdAZE99W8Nxb/81qJ9s/dlIdxollIp4v8RCAdoXEOqMslo1oMDSFUcnMron0iCdUmrZwJwZl/eZHUj0sOLjm35UKlPIsjC/twAEVw4AwqcAlVqAGFR3iGV3iznqwX6936mLZmrNnMHvyB9fkDSrmSAw==</latexit>

⇢ [fm�3]
<latexit sha1_base64="5JTqRZ3IkFgw7SMp5ueG+k3ZsGM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCG0uigl0W3LisYB+QxDKZTtqhM5kwMxFqiP6KGxeKuPU/3Pk3TtsstPXAhcM593LvPWHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUZj0tJUM9JNJEE8ZKQTjq4mfueeSEVFfKvHCQk4GsQ0ohhpI/Xsg8wPI+jLoXj0In6XnZ7nQd6zq07NmQIuErcgVVCg2bO//L7AKSexxgwp5blOooMMSU0xI3nFTxVJEB6hAfEMjREnKsim1+fw2Ch9GAlpKtZwqv6eyBBXasxD08mRHqp5byL+53mpjupBRuMk1STGs0VRyqAWcBIF7FNJsGZjQxCW1NwK8RBJhLUJrGJCcOdfXiTts5rr1Nybi2qjXsRRBofgCJwAF1yCBrgGTdACGDyAZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gA7pZUJ</latexit><latexit sha1_base64="5JTqRZ3IkFgw7SMp5ueG+k3ZsGM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCG0uigl0W3LisYB+QxDKZTtqhM5kwMxFqiP6KGxeKuPU/3Pk3TtsstPXAhcM593LvPWHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUZj0tJUM9JNJEE8ZKQTjq4mfueeSEVFfKvHCQk4GsQ0ohhpI/Xsg8wPI+jLoXj0In6XnZ7nQd6zq07NmQIuErcgVVCg2bO//L7AKSexxgwp5blOooMMSU0xI3nFTxVJEB6hAfEMjREnKsim1+fw2Ch9GAlpKtZwqv6eyBBXasxD08mRHqp5byL+53mpjupBRuMk1STGs0VRyqAWcBIF7FNJsGZjQxCW1NwK8RBJhLUJrGJCcOdfXiTts5rr1Nybi2qjXsRRBofgCJwAF1yCBrgGTdACGDyAZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gA7pZUJ</latexit><latexit sha1_base64="5JTqRZ3IkFgw7SMp5ueG+k3ZsGM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCG0uigl0W3LisYB+QxDKZTtqhM5kwMxFqiP6KGxeKuPU/3Pk3TtsstPXAhcM593LvPWHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUZj0tJUM9JNJEE8ZKQTjq4mfueeSEVFfKvHCQk4GsQ0ohhpI/Xsg8wPI+jLoXj0In6XnZ7nQd6zq07NmQIuErcgVVCg2bO//L7AKSexxgwp5blOooMMSU0xI3nFTxVJEB6hAfEMjREnKsim1+fw2Ch9GAlpKtZwqv6eyBBXasxD08mRHqp5byL+53mpjupBRuMk1STGs0VRyqAWcBIF7FNJsGZjQxCW1NwK8RBJhLUJrGJCcOdfXiTts5rr1Nybi2qjXsRRBofgCJwAF1yCBrgGTdACGDyAZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gA7pZUJ</latexit><latexit sha1_base64="5JTqRZ3IkFgw7SMp5ueG+k3ZsGM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCG0uigl0W3LisYB+QxDKZTtqhM5kwMxFqiP6KGxeKuPU/3Pk3TtsstPXAhcM593LvPWHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUZj0tJUM9JNJEE8ZKQTjq4mfueeSEVFfKvHCQk4GsQ0ohhpI/Xsg8wPI+jLoXj0In6XnZ7nQd6zq07NmQIuErcgVVCg2bO//L7AKSexxgwp5blOooMMSU0xI3nFTxVJEB6hAfEMjREnKsim1+fw2Ch9GAlpKtZwqv6eyBBXasxD08mRHqp5byL+53mpjupBRuMk1STGs0VRyqAWcBIF7FNJsGZjQxCW1NwK8RBJhLUJrGJCcOdfXiTts5rr1Nybi2qjXsRRBofgCJwAF1yCBrgGTdACGDyAZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gA7pZUJ</latexit>

E

A
<latexit sha1_base64="qivomcbr/4PwDCi3b7UTlY/CNgY=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRwS4rIrisYB/QGUomzbShmWRIMoUy9E/cuFDErX/izr8xbWehrQcCh3PO5d6cKOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1jJThLaI5FJ1I6wpZ4K2DDOcdlNFcRJx2onGd3O/M6FKMymezDSlYYKHgsWMYGOlvuvmQRSj/D6QNoVuZ7O+W/Vq3gJonfgFqUKBZt/9CgaSZAkVhnCsdc/3UhPmWBlGOJ1VgkzTFJMxHtKepQInVIf54vIZurDKAMVS2ScMWqi/J3KcaD1NIptMsBnpVW8u/uf1MhPXw5yJNDNUkOWiOOPISDSvAQ2YosTwqSWYKGZvRWSEFSbGllWxJfirX14n7aua79X8x+tqo17UUYYzOIdL8OEGGvAATWgBgQk8wyu8Obnz4rw7H8toySlmTuEPnM8f/y2TMw==</latexit><latexit sha1_base64="qivomcbr/4PwDCi3b7UTlY/CNgY=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRwS4rIrisYB/QGUomzbShmWRIMoUy9E/cuFDErX/izr8xbWehrQcCh3PO5d6cKOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1jJThLaI5FJ1I6wpZ4K2DDOcdlNFcRJx2onGd3O/M6FKMymezDSlYYKHgsWMYGOlvuvmQRSj/D6QNoVuZ7O+W/Vq3gJonfgFqUKBZt/9CgaSZAkVhnCsdc/3UhPmWBlGOJ1VgkzTFJMxHtKepQInVIf54vIZurDKAMVS2ScMWqi/J3KcaD1NIptMsBnpVW8u/uf1MhPXw5yJNDNUkOWiOOPISDSvAQ2YosTwqSWYKGZvRWSEFSbGllWxJfirX14n7aua79X8x+tqo17UUYYzOIdL8OEGGvAATWgBgQk8wyu8Obnz4rw7H8toySlmTuEPnM8f/y2TMw==</latexit><latexit sha1_base64="qivomcbr/4PwDCi3b7UTlY/CNgY=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRwS4rIrisYB/QGUomzbShmWRIMoUy9E/cuFDErX/izr8xbWehrQcCh3PO5d6cKOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1jJThLaI5FJ1I6wpZ4K2DDOcdlNFcRJx2onGd3O/M6FKMymezDSlYYKHgsWMYGOlvuvmQRSj/D6QNoVuZ7O+W/Vq3gJonfgFqUKBZt/9CgaSZAkVhnCsdc/3UhPmWBlGOJ1VgkzTFJMxHtKepQInVIf54vIZurDKAMVS2ScMWqi/J3KcaD1NIptMsBnpVW8u/uf1MhPXw5yJNDNUkOWiOOPISDSvAQ2YosTwqSWYKGZvRWSEFSbGllWxJfirX14n7aua79X8x+tqo17UUYYzOIdL8OEGGvAATWgBgQk8wyu8Obnz4rw7H8toySlmTuEPnM8f/y2TMw==</latexit><latexit sha1_base64="qivomcbr/4PwDCi3b7UTlY/CNgY=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRwS4rIrisYB/QGUomzbShmWRIMoUy9E/cuFDErX/izr8xbWehrQcCh3PO5d6cKOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1jJThLaI5FJ1I6wpZ4K2DDOcdlNFcRJx2onGd3O/M6FKMymezDSlYYKHgsWMYGOlvuvmQRSj/D6QNoVuZ7O+W/Vq3gJonfgFqUKBZt/9CgaSZAkVhnCsdc/3UhPmWBlGOJ1VgkzTFJMxHtKepQInVIf54vIZurDKAMVS2ScMWqi/J3KcaD1NIptMsBnpVW8u/uf1MhPXw5yJNDNUkOWiOOPISDSvAQ2YosTwqSWYKGZvRWSEFSbGllWxJfirX14n7aua79X8x+tqo17UUYYzOIdL8OEGGvAATWgBgQk8wyu8Obnz4rw7H8toySlmTuEPnM8f/y2TMw==</latexit>

[MeV]
<latexit sha1_base64="vVYZbp8bT48FKZan6XrJNvURkJk=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCFy9CBfsBaSib7aRdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0sbm1vVPereztHxweVY9POibJNIc2T2SieyEzIIWCNgqU0Es1sDiU0A0nt3O/+wTaiEQ94jSFIGYjJSLBGVrJz/thRP176ASzQbXm1t0F6DrxClIjBVqD6ld/mPAsBoVcMmN8z00xyJlGwSXMKv3MQMr4hI3At1SxGEyQL06e0QurDGmUaFsK6UL9PZGz2JhpHNrOmOHYrHpz8T/PzzBqBLlQaYag+HJRlEmKCZ3/T4dCA0c5tYRxLeytlI+ZZhxtShUbgrf68jrpXNU9t+49XNeajSKOMjkj5+SSeOSGNMkdaZE24SQhz+SVvDnovDjvzseyteQUM6fkD5zPH7zJkNo=</latexit><latexit sha1_base64="vVYZbp8bT48FKZan6XrJNvURkJk=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCFy9CBfsBaSib7aRdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0sbm1vVPereztHxweVY9POibJNIc2T2SieyEzIIWCNgqU0Es1sDiU0A0nt3O/+wTaiEQ94jSFIGYjJSLBGVrJz/thRP176ASzQbXm1t0F6DrxClIjBVqD6ld/mPAsBoVcMmN8z00xyJlGwSXMKv3MQMr4hI3At1SxGEyQL06e0QurDGmUaFsK6UL9PZGz2JhpHNrOmOHYrHpz8T/PzzBqBLlQaYag+HJRlEmKCZ3/T4dCA0c5tYRxLeytlI+ZZhxtShUbgrf68jrpXNU9t+49XNeajSKOMjkj5+SSeOSGNMkdaZE24SQhz+SVvDnovDjvzseyteQUM6fkD5zPH7zJkNo=</latexit><latexit sha1_base64="vVYZbp8bT48FKZan6XrJNvURkJk=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCFy9CBfsBaSib7aRdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0sbm1vVPereztHxweVY9POibJNIc2T2SieyEzIIWCNgqU0Es1sDiU0A0nt3O/+wTaiEQ94jSFIGYjJSLBGVrJz/thRP176ASzQbXm1t0F6DrxClIjBVqD6ld/mPAsBoVcMmN8z00xyJlGwSXMKv3MQMr4hI3At1SxGEyQL06e0QurDGmUaFsK6UL9PZGz2JhpHNrOmOHYrHpz8T/PzzBqBLlQaYag+HJRlEmKCZ3/T4dCA0c5tYRxLeytlI+ZZhxtShUbgrf68jrpXNU9t+49XNeajSKOMjkj5+SSeOSGNMkdaZE24SQhz+SVvDnovDjvzseyteQUM6fkD5zPH7zJkNo=</latexit><latexit sha1_base64="vVYZbp8bT48FKZan6XrJNvURkJk=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCFy9CBfsBaSib7aRdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0sbm1vVPereztHxweVY9POibJNIc2T2SieyEzIIWCNgqU0Es1sDiU0A0nt3O/+wTaiEQ94jSFIGYjJSLBGVrJz/thRP176ASzQbXm1t0F6DrxClIjBVqD6ld/mPAsBoVcMmN8z00xyJlGwSXMKv3MQMr4hI3At1SxGEyQL06e0QurDGmUaFsK6UL9PZGz2JhpHNrOmOHYrHpz8T/PzzBqBLlQaYag+HJRlEmKCZ3/T4dCA0c5tYRxLeytlI+ZZhxtShUbgrf68jrpXNU9t+49XNeajSKOMjkj5+SSeOSGNMkdaZE24SQhz+SVvDnovDjvzseyteQUM6fkD5zPH7zJkNo=</latexit>

n
<latexit sha1_base64="Cp1ic4yyqDF7ro9zQCzVcGIVtlw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaeS+KiZr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fH9iPag==</latexit><latexit sha1_base64="Cp1ic4yyqDF7ro9zQCzVcGIVtlw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaeS+KiZr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fH9iPag==</latexit><latexit sha1_base64="Cp1ic4yyqDF7ro9zQCzVcGIVtlw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaeS+KiZr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fH9iPag==</latexit><latexit sha1_base64="Cp1ic4yyqDF7ro9zQCzVcGIVtlw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaeS+KiZr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fH9iPag==</latexit>

symmetric  
nuclear matter

symmetric  
nuclear matter

neutron  
matter

N3LO
<latexit sha1_base64="TicA5Vh7nM9i1lieV1GyyWpJ/zk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyqoMeiFw+iFewHbNeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Grit56YNlzJBxglLIhJX/KIUwJW8rNOGOHbx9Obu3G3XHGr7hR4kXg5qaAc9W75q9NTNI2ZBCqIMb7nJhBkRAOngo1LndSwhNAh6TPfUkliZoJsevIYH1mlhyOlbUnAU/X3REZiY0ZxaDtjAgMz703E/zw/hegiyLhMUmCSzhZFqcCg8OR/3OOaURAjSwjV3N6K6YBoQsGmVLIhePMvL5LmSdVzq979WaV2mcdRRAfoEB0jD52jGrpGddRAFCn0jF7RmwPOi/PufMxaC04+s4/+wPn8AVT+kJ4=</latexit><latexit sha1_base64="TicA5Vh7nM9i1lieV1GyyWpJ/zk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyqoMeiFw+iFewHbNeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Grit56YNlzJBxglLIhJX/KIUwJW8rNOGOHbx9Obu3G3XHGr7hR4kXg5qaAc9W75q9NTNI2ZBCqIMb7nJhBkRAOngo1LndSwhNAh6TPfUkliZoJsevIYH1mlhyOlbUnAU/X3REZiY0ZxaDtjAgMz703E/zw/hegiyLhMUmCSzhZFqcCg8OR/3OOaURAjSwjV3N6K6YBoQsGmVLIhePMvL5LmSdVzq979WaV2mcdRRAfoEB0jD52jGrpGddRAFCn0jF7RmwPOi/PufMxaC04+s4/+wPn8AVT+kJ4=</latexit><latexit sha1_base64="TicA5Vh7nM9i1lieV1GyyWpJ/zk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyqoMeiFw+iFewHbNeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Grit56YNlzJBxglLIhJX/KIUwJW8rNOGOHbx9Obu3G3XHGr7hR4kXg5qaAc9W75q9NTNI2ZBCqIMb7nJhBkRAOngo1LndSwhNAh6TPfUkliZoJsevIYH1mlhyOlbUnAU/X3REZiY0ZxaDtjAgMz703E/zw/hegiyLhMUmCSzhZFqcCg8OR/3OOaURAjSwjV3N6K6YBoQsGmVLIhePMvL5LmSdVzq979WaV2mcdRRAfoEB0jD52jGrpGddRAFCn0jF7RmwPOi/PufMxaC04+s4/+wPn8AVT+kJ4=</latexit><latexit sha1_base64="TicA5Vh7nM9i1lieV1GyyWpJ/zk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyqoMeiFw+iFewHbNeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Grit56YNlzJBxglLIhJX/KIUwJW8rNOGOHbx9Obu3G3XHGr7hR4kXg5qaAc9W75q9NTNI2ZBCqIMb7nJhBkRAOngo1LndSwhNAh6TPfUkliZoJsevIYH1mlhyOlbUnAU/X3REZiY0ZxaDtjAgMz703E/zw/hegiyLhMUmCSzhZFqcCg8OR/3OOaURAjSwjV3N6K6YBoQsGmVLIhePMvL5LmSdVzq979WaV2mcdRRAfoEB0jD52jGrpGddRAFCn0jF7RmwPOi/PufMxaC04+s4/+wPn8AVT+kJ4=</latexit>

N2LO 3bf
<latexit sha1_base64="io/8pfLRW8AZ/UOTIm/vrBLLnuA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mqoMeiFw+iFewHtLFstpt26WYTdjeFEtpf4sWDIl79J978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1ldW9/Ibxa2tnd29+z9g7qKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/MH11G8MqVQsEo96FFMvxD3BAkawNlLHttO2H6C7p/Lt/WRy5gfjjl10Ss4MaJm4GSlChmrH/mp3I5KEVGjCsVIt14m1l2KpGeF0XGgnisaYDHCPtgwVOKTKS2eXj9GJUbooiKQpodFM/T2R4lCpUeibzhDrvlr0puJ/XivRwaWXMhEnmgoyXxQkHOkITWNAXSYp0XxkCCaSmVsR6WOJiTZhFUwI7uLLy6ReLrlOyX04L1ausjjycATHcAouXEAFbqAKNSAwhGd4hTcrtV6sd+tj3pqzsplD+APr8weVGJL3</latexit><latexit sha1_base64="io/8pfLRW8AZ/UOTIm/vrBLLnuA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mqoMeiFw+iFewHtLFstpt26WYTdjeFEtpf4sWDIl79J978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1ldW9/Ibxa2tnd29+z9g7qKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/MH11G8MqVQsEo96FFMvxD3BAkawNlLHttO2H6C7p/Lt/WRy5gfjjl10Ss4MaJm4GSlChmrH/mp3I5KEVGjCsVIt14m1l2KpGeF0XGgnisaYDHCPtgwVOKTKS2eXj9GJUbooiKQpodFM/T2R4lCpUeibzhDrvlr0puJ/XivRwaWXMhEnmgoyXxQkHOkITWNAXSYp0XxkCCaSmVsR6WOJiTZhFUwI7uLLy6ReLrlOyX04L1ausjjycATHcAouXEAFbqAKNSAwhGd4hTcrtV6sd+tj3pqzsplD+APr8weVGJL3</latexit><latexit sha1_base64="io/8pfLRW8AZ/UOTIm/vrBLLnuA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mqoMeiFw+iFewHtLFstpt26WYTdjeFEtpf4sWDIl79J978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1ldW9/Ibxa2tnd29+z9g7qKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/MH11G8MqVQsEo96FFMvxD3BAkawNlLHttO2H6C7p/Lt/WRy5gfjjl10Ss4MaJm4GSlChmrH/mp3I5KEVGjCsVIt14m1l2KpGeF0XGgnisaYDHCPtgwVOKTKS2eXj9GJUbooiKQpodFM/T2R4lCpUeibzhDrvlr0puJ/XivRwaWXMhEnmgoyXxQkHOkITWNAXSYp0XxkCCaSmVsR6WOJiTZhFUwI7uLLy6ReLrlOyX04L1ausjjycATHcAouXEAFbqAKNSAwhGd4hTcrtV6sd+tj3pqzsplD+APr8weVGJL3</latexit><latexit sha1_base64="io/8pfLRW8AZ/UOTIm/vrBLLnuA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mqoMeiFw+iFewHtLFstpt26WYTdjeFEtpf4sWDIl79J978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1ldW9/Ibxa2tnd29+z9g7qKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/MH11G8MqVQsEo96FFMvxD3BAkawNlLHttO2H6C7p/Lt/WRy5gfjjl10Ss4MaJm4GSlChmrH/mp3I5KEVGjCsVIt14m1l2KpGeF0XGgnisaYDHCPtgwVOKTKS2eXj9GJUbooiKQpodFM/T2R4lCpUeibzhDrvlr0puJ/XivRwaWXMhEnmgoyXxQkHOkITWNAXSYp0XxkCCaSmVsR6WOJiTZhFUwI7uLLy6ReLrlOyX04L1ausjjycATHcAouXEAFbqAKNSAwhGd4hTcrtV6sd+tj3pqzsplD+APr8weVGJL3</latexit>
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have to be used, i.e., interactions with restricted resolution in coordinate space (corresponding to an ul-
traviolet cuto↵ in momentum space). The various sets of N3LO (i.e., fourth order in the chiral expansion)
two-body and N2LO three-body chiral low-momentum interactions used in Ref. [12] correspond to di↵er-
ent regularization methods, resolution scales ⇤, and low-energy constants. For interactions constructed
at resolution scales ⇤  450MeV appropriate perturbative behavior was found. The SNM equation of
state obtained from the sets of two- and three-body potentials denoted by n3lo414 (⇤ = 414MeV) and
n3lo450 (⇤ = 450MeV), respectively, (see Refs. [11, 42, 43] for details) agree with empirical constraints
from the zero-temperature saturation energy, density and incompressibility [44–47], and with estimates
for the critical point of the nuclear liquid-gas phase transition obtained through the analysis of data
from multifragmentation, fission and compound nuclear decay experiments [48–51]. The values of these
quantities obtained from n3lo414 and n3lo450 in Ref. [12] are displayed in Table I. 1
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Figure 1: (Color online) Results for the free energy per nucleon F̄ (T, ⇢, � = 0), the pressure P (⇢, T, � = 0), the
entropy per nucleon S̄(T, ⇢, � = 0) and the internal energy per nucleon Ē(⇢, T, � = 0) in isospin-symmetric nuclear
matter. The uncertainty bands correspond to calculations using two di↵erent sets of chiral low-momentum two-
and three-body interactions, n3lo414 (solid lines) and n3lo450 (dash-dot lines). The unstable spinodal region is
marked out explicitly. The critical point is shown as a circle (full circle for n3lo414, open circle for n3lo450). The
zero-temperature endpoint of the low-density part of the spinodal is located at ⇢ ' 2 · 10�4 fm�3.

From the free energy per nucleon the pressure and the entropy per nucleon follow via standard ther-
modynamic relations:

P (T, ⇢, � = 0) = ⇢

2

@F̄ (T, ⇢, � = 0)

@⇢

, S̄(T, ⇢, � = 0) = �@F̄ (T, ⇢, � = 0)

@T

. (5)

The internal energy per nucleon is given by Ē = F̄ + T S̄. The results for these quantities are shown in
Fig. 1 for temperatures in the range T = 0� 25MeV. The spinodal region2 where the homogeneous (i.e.,

1 Note that the value of the so-called critical compressibility factor is Zc = Pc/(Tc ⇢c) ' 0.29 for both n3lo414 and n3lo450;
this is very similar to the values of Zc of various atomic or molecular fluids [52], but di↵ers from the value Zc = 0.375
corresponding to equations of state of the van der Waals–Berthelot type [53].

2 In SNM the unstable spinodal region corresponds to (@P/@⇢)T  0, with (@P/@⇢)T = 0 on the spinodal, cf. Sec. VB.
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<latexit sha1_base64="0/oVm0Hf40PjMZ2kyxcq0Rw7AZY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZpPuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJaPZpqgH9Gh5CFn1Fipk/WCkNTcWb9ccavuAmSdeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOCv1Uo0JZWM6xK6lkkao/Wxx74xcWGVAwljZkoYs1N8TGY20nkaB7YyoGelVby7+53VTE974GZdJalCy5aIwFcTEZP48GXCFzIipJZQpbm8lbEQVZcZGVLIheKsvr5NWreq5Ve/hqlK/zeMowhmcwyV4cA11uIcGNIGBgGd4hTdn4rw4787HsrXg5DOn8AfO5w80fY9o</latexit><latexit sha1_base64="0/oVm0Hf40PjMZ2kyxcq0Rw7AZY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZpPuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJaPZpqgH9Gh5CFn1Fipk/WCkNTcWb9ccavuAmSdeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOCv1Uo0JZWM6xK6lkkao/Wxx74xcWGVAwljZkoYs1N8TGY20nkaB7YyoGelVby7+53VTE974GZdJalCy5aIwFcTEZP48GXCFzIipJZQpbm8lbEQVZcZGVLIheKsvr5NWreq5Ve/hqlK/zeMowhmcwyV4cA11uIcGNIGBgGd4hTdn4rw4787HsrXg5DOn8AfO5w80fY9o</latexit><latexit sha1_base64="0/oVm0Hf40PjMZ2kyxcq0Rw7AZY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZpPuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJaPZpqgH9Gh5CFn1Fipk/WCkNTcWb9ccavuAmSdeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOCv1Uo0JZWM6xK6lkkao/Wxx74xcWGVAwljZkoYs1N8TGY20nkaB7YyoGelVby7+53VTE974GZdJalCy5aIwFcTEZP48GXCFzIipJZQpbm8lbEQVZcZGVLIheKsvr5NWreq5Ve/hqlK/zeMowhmcwyV4cA11uIcGNIGBgGd4hTdn4rw4787HsrXg5DOn8AfO5w80fY9o</latexit><latexit sha1_base64="0/oVm0Hf40PjMZ2kyxcq0Rw7AZY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZpPuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJaPZpqgH9Gh5CFn1Fipk/WCkNTcWb9ccavuAmSdeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOCv1Uo0JZWM6xK6lkkao/Wxx74xcWGVAwljZkoYs1N8TGY20nkaB7YyoGelVby7+53VTE974GZdJalCy5aIwFcTEZP48GXCFzIipJZQpbm8lbEQVZcZGVLIheKsvr5NWreq5Ve/hqlK/zeMowhmcwyV4cA11uIcGNIGBgGd4hTdn4rw4787HsrXg5DOn8AfO5w80fY9o</latexit>

nuclear equation-of-state

15
<latexit sha1_base64="ko7AmkIBw47JEMOyXj3gtcQXm6c=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnawXhMS7mfXLFbfqLkDWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8lmplxqeUDamQ961VNGIGz9b3DsjF1YZkDDWthSShfp7IqORMdMosJ0RxZFZ9ebif143xbDmZ0IlKXLFlovCVBKMyfx5MhCaM5RTSyjTwt5K2IhqytBGVLIheKsvr5PWVdVzq97DdaVey+MowhmcwyV4cAt1uIcGNIGBhGd4hTdn4rw4787HsrXg5DOn8AfO5w83jo9i</latexit><latexit sha1_base64="ko7AmkIBw47JEMOyXj3gtcQXm6c=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnawXhMS7mfXLFbfqLkDWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8lmplxqeUDamQ961VNGIGz9b3DsjF1YZkDDWthSShfp7IqORMdMosJ0RxZFZ9ebif143xbDmZ0IlKXLFlovCVBKMyfx5MhCaM5RTSyjTwt5K2IhqytBGVLIheKsvr5PWVdVzq97DdaVey+MowhmcwyV4cAt1uIcGNIGBhGd4hTdn4rw4787HsrXg5DOn8AfO5w83jo9i</latexit><latexit sha1_base64="ko7AmkIBw47JEMOyXj3gtcQXm6c=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnawXhMS7mfXLFbfqLkDWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8lmplxqeUDamQ961VNGIGz9b3DsjF1YZkDDWthSShfp7IqORMdMosJ0RxZFZ9ebif143xbDmZ0IlKXLFlovCVBKMyfx5MhCaM5RTSyjTwt5K2IhqytBGVLIheKsvr5PWVdVzq97DdaVey+MowhmcwyV4cAt1uIcGNIGBhGd4hTdn4rw4787HsrXg5DOn8AfO5w83jo9i</latexit><latexit sha1_base64="ko7AmkIBw47JEMOyXj3gtcQXm6c=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnawXhMS7mfXLFbfqLkDWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8lmplxqeUDamQ961VNGIGz9b3DsjF1YZkDDWthSShfp7IqORMdMosJ0RxZFZ9ebif143xbDmZ0IlKXLFlovCVBKMyfx5MhCaM5RTSyjTwt5K2IhqytBGVLIheKsvr5PWVdVzq97DdaVey+MowhmcwyV4cAt1uIcGNIGBhGd4hTdn4rw4787HsrXg5DOn8AfO5w83jo9i</latexit>

10
<latexit sha1_base64="DYY4wzUv9rQPDO2azvgGgYfxdlA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6wFnC/YiOlQgFo2ilXjYIQuK582G15tbdHGSdeAWpQYHWsPo1GMUsjbhCJqkxfc9N0M+oRsEkn1cGqeEJZVM65n1LFY248bP83jm5sMqIhLG2pZDk6u+JjEbGzKLAdkYUJ2bVW4j/ef0Uw4afCZWkyBVbLgpTSTAmi+fJSGjOUM4soUwLeythE6opQxtRxYbgrb68TjpXdc+te/fXtWajiKMMZ3AOl+DBDTThDlrQBgYSnuEV3pxH58V5dz6WrSWnmDmFP3A+fwAv9Y9d</latexit><latexit sha1_base64="DYY4wzUv9rQPDO2azvgGgYfxdlA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6wFnC/YiOlQgFo2ilXjYIQuK582G15tbdHGSdeAWpQYHWsPo1GMUsjbhCJqkxfc9N0M+oRsEkn1cGqeEJZVM65n1LFY248bP83jm5sMqIhLG2pZDk6u+JjEbGzKLAdkYUJ2bVW4j/ef0Uw4afCZWkyBVbLgpTSTAmi+fJSGjOUM4soUwLeythE6opQxtRxYbgrb68TjpXdc+te/fXtWajiKMMZ3AOl+DBDTThDlrQBgYSnuEV3pxH58V5dz6WrSWnmDmFP3A+fwAv9Y9d</latexit><latexit sha1_base64="DYY4wzUv9rQPDO2azvgGgYfxdlA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6wFnC/YiOlQgFo2ilXjYIQuK582G15tbdHGSdeAWpQYHWsPo1GMUsjbhCJqkxfc9N0M+oRsEkn1cGqeEJZVM65n1LFY248bP83jm5sMqIhLG2pZDk6u+JjEbGzKLAdkYUJ2bVW4j/ef0Uw4afCZWkyBVbLgpTSTAmi+fJSGjOUM4soUwLeythE6opQxtRxYbgrb68TjpXdc+te/fXtWajiKMMZ3AOl+DBDTThDlrQBgYSnuEV3pxH58V5dz6WrSWnmDmFP3A+fwAv9Y9d</latexit><latexit sha1_base64="DYY4wzUv9rQPDO2azvgGgYfxdlA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6wFnC/YiOlQgFo2ilXjYIQuK582G15tbdHGSdeAWpQYHWsPo1GMUsjbhCJqkxfc9N0M+oRsEkn1cGqeEJZVM65n1LFY248bP83jm5sMqIhLG2pZDk6u+JjEbGzKLAdkYUJ2bVW4j/ef0Uw4afCZWkyBVbLgpTSTAmi+fJSGjOUM4soUwLeythE6opQxtRxYbgrb68TjpXdc+te/fXtWajiKMMZ3AOl+DBDTThDlrQBgYSnuEV3pxH58V5dz6WrSWnmDmFP3A+fwAv9Y9d</latexit>
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Symmetric nuclear matter : 1st order liquid-gas phase transition

Critical  
temperature 

of 
liquid-gas 
first-order 
 transition :

Tc =

Empirical position of liquid-gas critical point : J. B. Elliot et al. : Phys. Rev. C87 (2013) 054622

17.4 MeV

PHYSIK
DEPARTMENT

⇢0

Tc = 17.9± 0.4 MeV
<latexit sha1_base64="QeVyHLDB9IfzyKJ3I4Z0TMihV2g=">AAACBXicbVDLSsNAFJ3UV62vqEsRBovgKiRSqF0IRTduhApNW2hCmEwn7dDJg5mJUELcuPFX3LhQces/uPNvnLZZaOuBC4dz7uXee/yEUSFN81srrayurW+UNytb2zu7e/r+QUfEKcfExjGLec9HgjAaEVtSyUgv4QSFPiNdf3w99bv3hAsaR205SYgbomFEA4qRVJKnH2eOH8CsnXsYXkKrbjScJISmUXu4JZ3c06umYc4Al4lVkCoo0PL0L2cQ4zQkkcQMCdG3zES6GeKSYkbyipMKkiA8RkPSVzRCIRFuNnsjh6dKGcAg5qoiCWfq74kMhUJMQl91hkiOxKI3Ff/z+qkMLtyMRkkqSYTni4KUQRnDaSZwQDnBkk0UQZhTdSvEI8QRliq5igrBWnx5mdjnRsMw72rV5lWRRhkcgRNwBixQB01wA1rABhg8gmfwCt60J+1Fe9c+5q0lrZg5BH+gff4AS7WWpw==</latexit><latexit sha1_base64="QeVyHLDB9IfzyKJ3I4Z0TMihV2g=">AAACBXicbVDLSsNAFJ3UV62vqEsRBovgKiRSqF0IRTduhApNW2hCmEwn7dDJg5mJUELcuPFX3LhQces/uPNvnLZZaOuBC4dz7uXee/yEUSFN81srrayurW+UNytb2zu7e/r+QUfEKcfExjGLec9HgjAaEVtSyUgv4QSFPiNdf3w99bv3hAsaR205SYgbomFEA4qRVJKnH2eOH8CsnXsYXkKrbjScJISmUXu4JZ3c06umYc4Al4lVkCoo0PL0L2cQ4zQkkcQMCdG3zES6GeKSYkbyipMKkiA8RkPSVzRCIRFuNnsjh6dKGcAg5qoiCWfq74kMhUJMQl91hkiOxKI3Ff/z+qkMLtyMRkkqSYTni4KUQRnDaSZwQDnBkk0UQZhTdSvEI8QRliq5igrBWnx5mdjnRsMw72rV5lWRRhkcgRNwBixQB01wA1rABhg8gmfwCt60J+1Fe9c+5q0lrZg5BH+gff4AS7WWpw==</latexit><latexit sha1_base64="QeVyHLDB9IfzyKJ3I4Z0TMihV2g=">AAACBXicbVDLSsNAFJ3UV62vqEsRBovgKiRSqF0IRTduhApNW2hCmEwn7dDJg5mJUELcuPFX3LhQces/uPNvnLZZaOuBC4dz7uXee/yEUSFN81srrayurW+UNytb2zu7e/r+QUfEKcfExjGLec9HgjAaEVtSyUgv4QSFPiNdf3w99bv3hAsaR205SYgbomFEA4qRVJKnH2eOH8CsnXsYXkKrbjScJISmUXu4JZ3c06umYc4Al4lVkCoo0PL0L2cQ4zQkkcQMCdG3zES6GeKSYkbyipMKkiA8RkPSVzRCIRFuNnsjh6dKGcAg5qoiCWfq74kMhUJMQl91hkiOxKI3Ff/z+qkMLtyMRkkqSYTni4KUQRnDaSZwQDnBkk0UQZhTdSvEI8QRliq5igrBWnx5mdjnRsMw72rV5lWRRhkcgRNwBixQB01wA1rABhg8gmfwCt60J+1Fe9c+5q0lrZg5BH+gff4AS7WWpw==</latexit>

Pc = 0.31± 0.07 MeV · fm�3
<latexit sha1_base64="wK9a4hX1UIq/TZntJqIy53ayFg8=">AAACEXicbVDLSsNAFJ34rPUVdelmsAi6sCRWqC6Eohs3QgXTFppaJpNJO3QmCTMToYT4C278FTcuVNy6c+ffOG2z0NYDl3s4515m7vFiRqWyrG9jbn5hcWm5sFJcXVvf2DS3thsySgQmDo5YJFoekoTRkDiKKkZasSCIe4w0vcHlyG/eEyFpFN6qYUw6HPVCGlCMlJa65mHqegGsdzE8h1a5Yrsx192qPlyThov9SMGA36VHlSzrmiVtjAFniZ2TEshR75pfrh/hhJNQYYakbNtWrDopEopiRrKim0gSIzxAPdLWNEScyE46PimD+1rxYRAJXaGCY/X3Roq4lEPu6UmOVF9OeyPxP6+dqOC0k9IwThQJ8eShIGFQRXCUD/SpIFixoSYIC6r/CnEfCYSVTrGoQ7CnT54lznH5rGzdnJRqF3kaBbAL9sABsEEV1MAVqAMHYPAInsEreDOejBfj3fiYjM4Z+c4O+APj8wdO+Jr4</latexit><latexit sha1_base64="wK9a4hX1UIq/TZntJqIy53ayFg8=">AAACEXicbVDLSsNAFJ34rPUVdelmsAi6sCRWqC6Eohs3QgXTFppaJpNJO3QmCTMToYT4C278FTcuVNy6c+ffOG2z0NYDl3s4515m7vFiRqWyrG9jbn5hcWm5sFJcXVvf2DS3thsySgQmDo5YJFoekoTRkDiKKkZasSCIe4w0vcHlyG/eEyFpFN6qYUw6HPVCGlCMlJa65mHqegGsdzE8h1a5Yrsx192qPlyThov9SMGA36VHlSzrmiVtjAFniZ2TEshR75pfrh/hhJNQYYakbNtWrDopEopiRrKim0gSIzxAPdLWNEScyE46PimD+1rxYRAJXaGCY/X3Roq4lEPu6UmOVF9OeyPxP6+dqOC0k9IwThQJ8eShIGFQRXCUD/SpIFixoSYIC6r/CnEfCYSVTrGoQ7CnT54lznH5rGzdnJRqF3kaBbAL9sABsEEV1MAVqAMHYPAInsEreDOejBfj3fiYjM4Z+c4O+APj8wdO+Jr4</latexit><latexit sha1_base64="wK9a4hX1UIq/TZntJqIy53ayFg8=">AAACEXicbVDLSsNAFJ34rPUVdelmsAi6sCRWqC6Eohs3QgXTFppaJpNJO3QmCTMToYT4C278FTcuVNy6c+ffOG2z0NYDl3s4515m7vFiRqWyrG9jbn5hcWm5sFJcXVvf2DS3thsySgQmDo5YJFoekoTRkDiKKkZasSCIe4w0vcHlyG/eEyFpFN6qYUw6HPVCGlCMlJa65mHqegGsdzE8h1a5Yrsx192qPlyThov9SMGA36VHlSzrmiVtjAFniZ2TEshR75pfrh/hhJNQYYakbNtWrDopEopiRrKim0gSIzxAPdLWNEScyE46PimD+1rxYRAJXaGCY/X3Roq4lEPu6UmOVF9OeyPxP6+dqOC0k9IwThQJ8eShIGFQRXCUD/SpIFixoSYIC6r/CnEfCYSVTrGoQ7CnT54lznH5rGzdnJRqF3kaBbAL9sABsEEV1MAVqAMHYPAInsEreDOejBfj3fiYjM4Z+c4O+APj8wdO+Jr4</latexit>

⇢c = 0.06 ± 0.01 fm�3
<latexit sha1_base64="cdc1SZUEhhP5Fs0bFNIGXlD+nW0=">AAACFXicbVC7TsMwFHV4lvIKMLJYVEgsrRJAPAakChbGIhFaqQmR4zqtVTuJbAepitKfYOFXWBgAsSKx8Tc4bQdouZLl43Pu1fU5QcKoVJb1bczNLywuLZdWyqtr6xub5tb2nYxTgYmDYxaLVoAkYTQijqKKkVYiCOIBI82gf1XozQciJI2jWzVIiMdRN6IhxUhpyjerLkeqF4SZK3qxj3M4zNwghBfQqlknbsKL2x6G/D6rHuW5b1b0e1RwFtgTUAGTavjml9uJccpJpDBDUrZtK1FehoSimJG87KaSJAj3UZe0NYwQJ9LLRrZyuK+ZDgxjoU+k4Ij9PZEhLuWAB7qzMCGntYL8T2unKjzzMholqSIRHi8KUwZVDIuMYIcKghUbaICwoPqvEPeQQFjpJMs6BHva8ixwDmvnNevmuFK/nKRRArtgDxwAG5yCOrgGDeAADB7BM3gFb8aT8WK8Gx/j1jljMrMD/pTx+QP0YJ2H</latexit><latexit sha1_base64="cdc1SZUEhhP5Fs0bFNIGXlD+nW0=">AAACFXicbVC7TsMwFHV4lvIKMLJYVEgsrRJAPAakChbGIhFaqQmR4zqtVTuJbAepitKfYOFXWBgAsSKx8Tc4bQdouZLl43Pu1fU5QcKoVJb1bczNLywuLZdWyqtr6xub5tb2nYxTgYmDYxaLVoAkYTQijqKKkVYiCOIBI82gf1XozQciJI2jWzVIiMdRN6IhxUhpyjerLkeqF4SZK3qxj3M4zNwghBfQqlknbsKL2x6G/D6rHuW5b1b0e1RwFtgTUAGTavjml9uJccpJpDBDUrZtK1FehoSimJG87KaSJAj3UZe0NYwQJ9LLRrZyuK+ZDgxjoU+k4Ij9PZEhLuWAB7qzMCGntYL8T2unKjzzMholqSIRHi8KUwZVDIuMYIcKghUbaICwoPqvEPeQQFjpJMs6BHva8ixwDmvnNevmuFK/nKRRArtgDxwAG5yCOrgGDeAADB7BM3gFb8aT8WK8Gx/j1jljMrMD/pTx+QP0YJ2H</latexit><latexit sha1_base64="cdc1SZUEhhP5Fs0bFNIGXlD+nW0=">AAACFXicbVC7TsMwFHV4lvIKMLJYVEgsrRJAPAakChbGIhFaqQmR4zqtVTuJbAepitKfYOFXWBgAsSKx8Tc4bQdouZLl43Pu1fU5QcKoVJb1bczNLywuLZdWyqtr6xub5tb2nYxTgYmDYxaLVoAkYTQijqKKkVYiCOIBI82gf1XozQciJI2jWzVIiMdRN6IhxUhpyjerLkeqF4SZK3qxj3M4zNwghBfQqlknbsKL2x6G/D6rHuW5b1b0e1RwFtgTUAGTavjml9uJccpJpDBDUrZtK1FehoSimJG87KaSJAj3UZe0NYwQJ9LLRrZyuK+ZDgxjoU+k4Ij9PZEhLuWAB7qzMCGntYL8T2unKjzzMholqSIRHi8KUwZVDIuMYIcKghUbaICwoPqvEPeQQFjpJMs6BHva8ixwDmvnNevmuFK/nKRRArtgDxwAG5yCOrgGDeAADB7BM3gFb8aT8WK8Gx/j1jljMrMD/pTx+QP0YJ2H</latexit>

N3LO chiral NN interactions  +  N2LO 3-body forces

⇢
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CHIRAL ORDER PARAMETER in NEUTRON MATTER

Chiral order parameter :  
sigma field  

in-medium pion decay constant 

7
PHYSIK
DEPARTMENT

Important role of  fluctuations  
beyond mean-field approximation:

Chiral Nucleon-Meson Field Theory and Functional Renormalization Group
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DISAPPEARANCE  
of  first-order 

chiral phase transition 

pionic & nucleon-hole excitations 
  many-body correlations  

 Pauli effects

T = 0



Chiral Nucleon-Meson Field Theory  
FRG calculations with inclusion of beta equilibrium
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0.3
<latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit>

0.5
<latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit>

1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>

E [GeV · fm�3]
<latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit><latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit><latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit><latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit>

0.1
<latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit>

1
<latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit>

10
<latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit><latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit><latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit><latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit>

100
<latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit><latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit><latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit><latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit>

1000
<latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit><latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit><latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit><latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit>

0.15
<latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit><latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit><latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit><latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit>

0.7
<latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit><latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit><latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit><latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit>

1.5
<latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit><latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit><latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit><latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit>

In[2223]:=
Plot@dP@ED, 8E, 0.1, 1.5<D
Show@%, Frame Ø True, FrameLabel Ø 8"energy density @GeVêfm^3D", "sound velocity cs^2"< D

Out[2223]=
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0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.1
<latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit>

0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.3
<latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit>

0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>

0.5
<latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit>

0.0
<latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit><latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit><latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit><latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit>

0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>

0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>

0.6
<latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit>

0.6
<latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit>

0.8
<latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit>

0.8
<latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit>

1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>

1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>

1.2
<latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit>

1.4
<latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit>

c2s =
@P

@E
<latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit>

E [GeV · fm�3]
<latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit>
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FIG. 2: The ⇤ values for stars with M = 1.4M� as functions
of the corresponding radius. The color coding follows Fig. 1,
while the orange line ⇤ = 2.88 ⇥ 10�6(R/km)7.5 has been
included just to guide the eye.

with M = 1.4M�. To a rather good accuracy, all tidal
deformabilities are observed to follow the empirical func-
tion ⇤(R) = 2.88⇥ 10�6(R/km)7.5, shown as the orange
dashed line in this figure.

Due to the correlation between R and ⇤, the
LIGO/Virgo measurement leads to a strong constraint on
the possible radii of NSs: the 90% limit of ⇤(1.4M�) <
800 [10] directly translates into an upper limit of
R(1.4M�) < 13.6 km. Should this bound be tightened to
⇤(1.4M�) < 400 in the future (as roughly suggested by
the 50% contours of Fig. 5 of [10]), the constraint would
further tighten to R(1.4M�) < 12.5 km.

We note that this maximal-radius constraint is unaf-
fected by the proposed limit of M

max

< 2.16M� [25–27],
stemming from the resulting kilonova observations asso-
ciated with the GW170817 event [10, 28–35]. This is
because, for a given radius, there are many EoSs whose
maximal mass is smaller than that of the EoS with the
highest maximal mass.

While the LIGO/Virgo limit on ⇤ favors soft EoSs,
the 2M� constraint favors hard EoSs, thus setting a re-
strictive bound for the quantity. For those EoSs that do
support a 2M� star, the tidal deformabilities are found to
take values in the range ⇤(1.4M�) 2 [120, 1504], imply-
ing that values smaller than 120 can be firmly ruled out.
A further investigation shows that the minimal allowed
values of ⇤ depend strongly on the low-density EoS: those
interpolated EoSs that are built with a soft hadronic com-
ponent correspond to ⇤ 2 [120, 1353], while those with
a hard low-density part correspond to ⇤ 2 [161, 1504].
Similarly, the 2M� constraint is seen to lead to a strin-
gent limit for the radius of a 1.4M� star (see Fig. 1),
R(1.4M�) > 9.9 km. We further note that this bound
is una↵ected by the conclusions of [13], which constrain
the minimum radius of a NS given the existence of the
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FIG. 3: Our ensemble of EoSs shown in the form of ✏ vs. p.
The color coding follows that of the previous figures, with the
addition of a blue region indicating the nuclear EoSs and an
orange region indicating the pQCD EoS. The black dashed
lines indicate where the upper and lower edges become trun-
cated with a further restriction of M

max

< 2.16M� (see [25–
27]). Inset: the same function constructed with tritropic in-
terpolating functions only.

kilonova associated with GW170817.

B. Constraints on the Equation of State

In addition to the macroscopic observables discussed
above, we also study the e↵ects of the astrophysical con-
straints on the EoS itself. This is done in Fig. 3, where we
display our family of EoSs in the energy density vs. pres-
sure plane. Here, we see how the 2M� constraint ex-
cludes EoSs that are soft at low densities, while the ⇤
constraint excludes EoSs that are more sti↵ at low densi-
ties. This is of course natural, considering that the latter
EoSs are the ones that produce stars with large radii
and thereby also large ⇤. Also in this figure, we dis-
play black dashed lines to indicate where the upper and
lower edges become truncated with a further restriction
of M

max

< 2.16M�, a bound proposed in [25–27] stem-
ming from the resulting kilonova observations associated
with GW170817.
The EoS bounds can be quantified by inspecting the

e↵ects of the astrophysical observations on the EoS pa-
rameters. The parameter that is physically the most
meaningful is clearly �

1

, whose allowed values we show
for the tritropic and quadrutropic EoSs in Table I. Re-
stricting ourselves here to those EoSs where the first
polytropic interval extends to a density n � 1.5ns, so
that it is of non-negligible size, the range of �

1

becomes
0.05 < �

1

< 8.5. Imposing the 2M� condition further
leads to the lower limit increasing to �

1

> 0.6, while the
constraint ⇤(1.4M�) < 800 reduces the upper limit to

0.1
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<latexit sha1_base64="y3BMDMJbjkg+9PhDGXaJwXpFQlg=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBiyWrgh6LXjxWsB/QriWbZtvQbHZNsoWy7O/w4kERr/4Yb/4b03YP2vpg4PHeDDPz/FhwbTD+dgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDv1W2OmNI/kg5nEzAvJQPKAU2Ks5KVdP0AufkzPLrKsV67gKp4BLRM3JxXIUe+Vv7r9iCYhk4YKonXHxbHxUqIMp4JlpW6iWUzoiAxYx1JJQqa9dHZ0hk6s0kdBpGxJg2bq74mUhFpPQt92hsQM9aI3Ff/zOokJrr2UyzgxTNL5oiARyERomgDqc8WoERNLCFXc3orokChCjc2pZENwF19eJs3zqour7v1lpXaTx1GEIziGU3DhCmpwB3VoAIUneIZXeHPGzovz7nzMWwtOPnMIf+B8/gCTlpFP</latexit><latexit sha1_base64="y3BMDMJbjkg+9PhDGXaJwXpFQlg=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBiyWrgh6LXjxWsB/QriWbZtvQbHZNsoWy7O/w4kERr/4Yb/4b03YP2vpg4PHeDDPz/FhwbTD+dgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDv1W2OmNI/kg5nEzAvJQPKAU2Ks5KVdP0AufkzPLrKsV67gKp4BLRM3JxXIUe+Vv7r9iCYhk4YKonXHxbHxUqIMp4JlpW6iWUzoiAxYx1JJQqa9dHZ0hk6s0kdBpGxJg2bq74mUhFpPQt92hsQM9aI3Ff/zOokJrr2UyzgxTNL5oiARyERomgDqc8WoERNLCFXc3orokChCjc2pZENwF19eJs3zqour7v1lpXaTx1GEIziGU3DhCmpwB3VoAIUneIZXeHPGzovz7nzMWwtOPnMIf+B8/gCTlpFP</latexit><latexit sha1_base64="y3BMDMJbjkg+9PhDGXaJwXpFQlg=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBiyWrgh6LXjxWsB/QriWbZtvQbHZNsoWy7O/w4kERr/4Yb/4b03YP2vpg4PHeDDPz/FhwbTD+dgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDv1W2OmNI/kg5nEzAvJQPKAU2Ks5KVdP0AufkzPLrKsV67gKp4BLRM3JxXIUe+Vv7r9iCYhk4YKonXHxbHxUqIMp4JlpW6iWUzoiAxYx1JJQqa9dHZ0hk6s0kdBpGxJg2bq74mUhFpPQt92hsQM9aI3Ff/zOokJrr2UyzgxTNL5oiARyERomgDqc8WoERNLCFXc3orokChCjc2pZENwF19eJs3zqour7v1lpXaTx1GEIziGU3DhCmpwB3VoAIUneIZXeHPGzovz7nzMWwtOPnMIf+B8/gCTlpFP</latexit><latexit sha1_base64="y3BMDMJbjkg+9PhDGXaJwXpFQlg=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBiyWrgh6LXjxWsB/QriWbZtvQbHZNsoWy7O/w4kERr/4Yb/4b03YP2vpg4PHeDDPz/FhwbTD+dgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDv1W2OmNI/kg5nEzAvJQPKAU2Ks5KVdP0AufkzPLrKsV67gKp4BLRM3JxXIUe+Vv7r9iCYhk4YKonXHxbHxUqIMp4JlpW6iWUzoiAxYx1JJQqa9dHZ0hk6s0kdBpGxJg2bq74mUhFpPQt92hsQM9aI3Ff/zOokJrr2UyzgxTNL5oiARyERomgDqc8WoERNLCFXc3orokChCjc2pZENwF19eJs3zqour7v1lpXaTx1GEIziGU3DhCmpwB3VoAIUneIZXeHPGzovz7nzMWwtOPnMIf+B8/gCTlpFP</latexit>

10�2
<latexit sha1_base64="1Idpao33w5WfKcoXYum5LyF3ZT4=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CPZY8OKxgv2Adi3ZNNuGJtk1yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9P2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek9u535lSpVkkH8wspr7AI8lCRrCxkp/2gxB57mN6VcuyQbniVt0F0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMJpVuonmsaYTPCI9iyVWFDtp4ujM3RhlSEKI2VLGrRQf0+kWGg9E4HtFNiM9ao3F//zeokJ637KZJwYKslyUZhwZCI0TwANmaLE8JklmChmb0VkjBUmxuZUsiF4qy+vk3at6rlV7/660qjncRThDM7hEjy4gQbcQRNaQOAJnuEV3pyp8+K8Ox/L1oKTz5zCHzifP48OkUQ=</latexit><latexit sha1_base64="1Idpao33w5WfKcoXYum5LyF3ZT4=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CPZY8OKxgv2Adi3ZNNuGJtk1yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9P2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek9u535lSpVkkH8wspr7AI8lCRrCxkp/2gxB57mN6VcuyQbniVt0F0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMJpVuonmsaYTPCI9iyVWFDtp4ujM3RhlSEKI2VLGrRQf0+kWGg9E4HtFNiM9ao3F//zeokJ637KZJwYKslyUZhwZCI0TwANmaLE8JklmChmb0VkjBUmxuZUsiF4qy+vk3at6rlV7/660qjncRThDM7hEjy4gQbcQRNaQOAJnuEV3pyp8+K8Ox/L1oKTz5zCHzifP48OkUQ=</latexit><latexit sha1_base64="1Idpao33w5WfKcoXYum5LyF3ZT4=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CPZY8OKxgv2Adi3ZNNuGJtk1yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9P2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek9u535lSpVkkH8wspr7AI8lCRrCxkp/2gxB57mN6VcuyQbniVt0F0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMJpVuonmsaYTPCI9iyVWFDtp4ujM3RhlSEKI2VLGrRQf0+kWGg9E4HtFNiM9ao3F//zeokJ637KZJwYKslyUZhwZCI0TwANmaLE8JklmChmb0VkjBUmxuZUsiF4qy+vk3at6rlV7/660qjncRThDM7hEjy4gQbcQRNaQOAJnuEV3pyp8+K8Ox/L1oKTz5zCHzifP48OkUQ=</latexit><latexit sha1_base64="1Idpao33w5WfKcoXYum5LyF3ZT4=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CPZY8OKxgv2Adi3ZNNuGJtk1yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9P2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek9u535lSpVkkH8wspr7AI8lCRrCxkp/2gxB57mN6VcuyQbniVt0F0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMJpVuonmsaYTPCI9iyVWFDtp4ujM3RhlSEKI2VLGrRQf0+kWGg9E4HtFNiM9ao3F//zeokJ637KZJwYKslyUZhwZCI0TwANmaLE8JklmChmb0VkjBUmxuZUsiF4qy+vk3at6rlV7/660qjncRThDM7hEjy4gQbcQRNaQOAJnuEV3pyp8+K8Ox/L1oKTz5zCHzifP48OkUQ=</latexit>

10�1
<latexit sha1_base64="gwA/gG5e/FzC1rUzwmbWL9HaT0c=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2Ujgj0WvHisYD+gXUs2zbah2ew2yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdb6ewsbm1vVPcLe3tHxwelY9PWjpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x3dzvz1lSvNIPppZzLyQDCUPOCXGSl7a8wOE3af0CmdZv1xxq+4CaJ3gnFQgR6Nf/uoNIpqETBoqiNZd7MbGS4kynAqWlXqJZjGhYzJkXUslCZn20sXRGbqwygAFkbIlDVqovydSEmo9C33bGRIz0qveXPzP6yYmqHkpl3FimKTLRUEikInQPAE04IpRI2aWEKq4vRXREVGEGptTyYaAV19eJ63rKnar+OGmUq/lcRThDM7hEjDcQh3uoQFNoDCBZ3iFN2fqvDjvzseyteDkM6fwB87nD42IkUM=</latexit><latexit sha1_base64="gwA/gG5e/FzC1rUzwmbWL9HaT0c=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2Ujgj0WvHisYD+gXUs2zbah2ew2yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdb6ewsbm1vVPcLe3tHxwelY9PWjpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x3dzvz1lSvNIPppZzLyQDCUPOCXGSl7a8wOE3af0CmdZv1xxq+4CaJ3gnFQgR6Nf/uoNIpqETBoqiNZd7MbGS4kynAqWlXqJZjGhYzJkXUslCZn20sXRGbqwygAFkbIlDVqovydSEmo9C33bGRIz0qveXPzP6yYmqHkpl3FimKTLRUEikInQPAE04IpRI2aWEKq4vRXREVGEGptTyYaAV19eJ63rKnar+OGmUq/lcRThDM7hEjDcQh3uoQFNoDCBZ3iFN2fqvDjvzseyteDkM6fwB87nD42IkUM=</latexit><latexit sha1_base64="gwA/gG5e/FzC1rUzwmbWL9HaT0c=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2Ujgj0WvHisYD+gXUs2zbah2ew2yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdb6ewsbm1vVPcLe3tHxwelY9PWjpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x3dzvz1lSvNIPppZzLyQDCUPOCXGSl7a8wOE3af0CmdZv1xxq+4CaJ3gnFQgR6Nf/uoNIpqETBoqiNZd7MbGS4kynAqWlXqJZjGhYzJkXUslCZn20sXRGbqwygAFkbIlDVqovydSEmo9C33bGRIz0qveXPzP6yYmqHkpl3FimKTLRUEikInQPAE04IpRI2aWEKq4vRXREVGEGptTyYaAV19eJ63rKnar+OGmUq/lcRThDM7hEjDcQh3uoQFNoDCBZ3iFN2fqvDjvzseyteDkM6fwB87nD42IkUM=</latexit><latexit sha1_base64="gwA/gG5e/FzC1rUzwmbWL9HaT0c=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2Ujgj0WvHisYD+gXUs2zbah2ew2yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdb6ewsbm1vVPcLe3tHxwelY9PWjpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x3dzvz1lSvNIPppZzLyQDCUPOCXGSl7a8wOE3af0CmdZv1xxq+4CaJ3gnFQgR6Nf/uoNIpqETBoqiNZd7MbGS4kynAqWlXqJZjGhYzJkXUslCZn20sXRGbqwygAFkbIlDVqovydSEmo9C33bGRIz0qveXPzP6yYmqHkpl3FimKTLRUEikInQPAE04IpRI2aWEKq4vRXREVGEGptTyYaAV19eJ63rKnar+OGmUq/lcRThDM7hEjDcQh3uoQFNoDCBZ3iFN2fqvDjvzseyteDkM6fwB87nD42IkUM=</latexit>

10
<latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit><latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit><latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit><latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit>

1<latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit><latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit><latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit><latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit>P
<latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit>

[GeV/fm3]
<latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit>

[GeV/fm3]
<latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit>

E
<latexit sha1_base64="6Ojq8J+MUSto/cqoZK59zk68EUY=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8V7Ac0oWy2m3bpZjfubgol5Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3878zoQqzaR4NNOEBjEeChYxgo2VgswPo8wnmKO7PO9Xa27dnQOtEq8gNSjQ7Fe//IEkaUyFIRxr3fPcxAQZVoYRTvOKn2qaYDLGQ9qzVOCY6iCbH52jM6sMUCSVLWHQXP09keFY62kc2s4Ym5Fe9mbif14vNdF1kDGRpIYKslgUpRwZiWYJoAFTlBg+tQQTxeytiIywwsTYnCo2BG/55VXSvqh7bt17uKw1boo4ynACp3AOHlxBA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuEPnM8fpnSSAQ==</latexit><latexit sha1_base64="6Ojq8J+MUSto/cqoZK59zk68EUY=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8V7Ac0oWy2m3bpZjfubgol5Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3878zoQqzaR4NNOEBjEeChYxgo2VgswPo8wnmKO7PO9Xa27dnQOtEq8gNSjQ7Fe//IEkaUyFIRxr3fPcxAQZVoYRTvOKn2qaYDLGQ9qzVOCY6iCbH52jM6sMUCSVLWHQXP09keFY62kc2s4Ym5Fe9mbif14vNdF1kDGRpIYKslgUpRwZiWYJoAFTlBg+tQQTxeytiIywwsTYnCo2BG/55VXSvqh7bt17uKw1boo4ynACp3AOHlxBA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuEPnM8fpnSSAQ==</latexit><latexit sha1_base64="6Ojq8J+MUSto/cqoZK59zk68EUY=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8V7Ac0oWy2m3bpZjfubgol5Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3878zoQqzaR4NNOEBjEeChYxgo2VgswPo8wnmKO7PO9Xa27dnQOtEq8gNSjQ7Fe//IEkaUyFIRxr3fPcxAQZVoYRTvOKn2qaYDLGQ9qzVOCY6iCbH52jM6sMUCSVLWHQXP09keFY62kc2s4Ym5Fe9mbif14vNdF1kDGRpIYKslgUpRwZiWYJoAFTlBg+tQQTxeytiIywwsTYnCo2BG/55VXSvqh7bt17uKw1boo4ynACp3AOHlxBA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuEPnM8fpnSSAQ==</latexit><latexit sha1_base64="6Ojq8J+MUSto/cqoZK59zk68EUY=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8V7Ac0oWy2m3bpZjfubgol5Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3878zoQqzaR4NNOEBjEeChYxgo2VgswPo8wnmKO7PO9Xa27dnQOtEq8gNSjQ7Fe//IEkaUyFIRxr3fPcxAQZVoYRTvOKn2qaYDLGQ9qzVOCY6iCbH52jM6sMUCSVLWHQXP09keFY62kc2s4Ym5Fe9mbif14vNdF1kDGRpIYKslgUpRwZiWYJoAFTlBg+tQQTxeytiIywwsTYnCo2BG/55VXSvqh7bt17uKw1boo4ynACp3AOHlxBA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuEPnM8fpnSSAQ==</latexit>

P
<latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit>


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�

<latexit sha1_base64="VDG6UeoNuNgketmml3exqv+btFU=">AAACCnicbVC7TsNAEDzzDOEVoKQ5iJCoIhuQoESigDJIJEGyTXS+rJMTZ591t0aKrNQ0/AoNBQjR8gV0/A2XxAWvqUYzs9rdiTIpDLrupzMzOze/sFhZqi6vrK6t1zY220blmkOLK6n0dcQMSJFCCwVKuM40sCSS0Iluz8Z+5w60ESq9wmEGYcL6qYgFZ2ilbm2nCKI4kBCjX5xDO1A2TOPk5nAUaNEfYDjq1upuw52A/iVeSeqkRLNb+wh6iucJpMglM8b33AzDgmkUXMKoGuQGMsZvWR98S1OWgAmLySsjumeVHo2VPUKlSCfq94mCJcYMk8gmE4YD89sbi/95fo7xSViINMsRUj5dFOeSoqLjXmhPaOAoh5YwroW9lfIB04yjba9qS/B+v/yXtA8antvwLo/qpydlHRWyTXbJPvHIMTklF6RJWoSTe/JInsmL8+A8Oa/O2zQ645QzW+QHnPcvq1ma1g==</latexit><latexit sha1_base64="VDG6UeoNuNgketmml3exqv+btFU=">AAACCnicbVC7TsNAEDzzDOEVoKQ5iJCoIhuQoESigDJIJEGyTXS+rJMTZ591t0aKrNQ0/AoNBQjR8gV0/A2XxAWvqUYzs9rdiTIpDLrupzMzOze/sFhZqi6vrK6t1zY220blmkOLK6n0dcQMSJFCCwVKuM40sCSS0Iluz8Z+5w60ESq9wmEGYcL6qYgFZ2ilbm2nCKI4kBCjX5xDO1A2TOPk5nAUaNEfYDjq1upuw52A/iVeSeqkRLNb+wh6iucJpMglM8b33AzDgmkUXMKoGuQGMsZvWR98S1OWgAmLySsjumeVHo2VPUKlSCfq94mCJcYMk8gmE4YD89sbi/95fo7xSViINMsRUj5dFOeSoqLjXmhPaOAoh5YwroW9lfIB04yjba9qS/B+v/yXtA8antvwLo/qpydlHRWyTXbJPvHIMTklF6RJWoSTe/JInsmL8+A8Oa/O2zQ645QzW+QHnPcvq1ma1g==</latexit><latexit sha1_base64="VDG6UeoNuNgketmml3exqv+btFU=">AAACCnicbVC7TsNAEDzzDOEVoKQ5iJCoIhuQoESigDJIJEGyTXS+rJMTZ591t0aKrNQ0/AoNBQjR8gV0/A2XxAWvqUYzs9rdiTIpDLrupzMzOze/sFhZqi6vrK6t1zY220blmkOLK6n0dcQMSJFCCwVKuM40sCSS0Iluz8Z+5w60ESq9wmEGYcL6qYgFZ2ilbm2nCKI4kBCjX5xDO1A2TOPk5nAUaNEfYDjq1upuw52A/iVeSeqkRLNb+wh6iucJpMglM8b33AzDgmkUXMKoGuQGMsZvWR98S1OWgAmLySsjumeVHo2VPUKlSCfq94mCJcYMk8gmE4YD89sbi/95fo7xSViINMsRUj5dFOeSoqLjXmhPaOAoh5YwroW9lfIB04yjba9qS/B+v/yXtA8antvwLo/qpydlHRWyTXbJPvHIMTklF6RJWoSTe/JInsmL8+A8Oa/O2zQ645QzW+QHnPcvq1ma1g==</latexit><latexit sha1_base64="VDG6UeoNuNgketmml3exqv+btFU=">AAACCnicbVC7TsNAEDzzDOEVoKQ5iJCoIhuQoESigDJIJEGyTXS+rJMTZ591t0aKrNQ0/AoNBQjR8gV0/A2XxAWvqUYzs9rdiTIpDLrupzMzOze/sFhZqi6vrK6t1zY220blmkOLK6n0dcQMSJFCCwVKuM40sCSS0Iluz8Z+5w60ESq9wmEGYcL6qYgFZ2ilbm2nCKI4kBCjX5xDO1A2TOPk5nAUaNEfYDjq1upuw52A/iVeSeqkRLNb+wh6iucJpMglM8b33AzDgmkUXMKoGuQGMsZvWR98S1OWgAmLySsjumeVHo2VPUKlSCfq94mCJcYMk8gmE4YD89sbi/95fo7xSViINMsRUj5dFOeSoqLjXmhPaOAoh5YwroW9lfIB04yjba9qS/B+v/yXtA8antvwLo/qpydlHRWyTXbJPvHIMTklF6RJWoSTe/JInsmL8+A8Oa/O2zQ645QzW+QHnPcvq1ma1g==</latexit>

Chiral EFT + FRG

Nuclear constraints

pQCD

constraints:

M
max

< 2M�
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excluded

⇤ < 580
<latexit sha1_base64="mgjODdzMxRtajG4Nk3QfmRt8EYg=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqmREsQsXBTcuXFSwD2iHkslk2tBMZkwyhTL0O9y4UMStH+POvzFtZ6GtBwKHc87l3hw/EVwbjL+dwtr6xuZWcbu0s7u3f1A+PGrpOFWUNWksYtXxiWaCS9Y03AjWSRQjkS9Y2x/dzvz2mCnNY/loJgnzIjKQPOSUGCt5vXsbDQi6QVc13C9XcBXPgVaJm5MK5Gj0y1+9IKZpxKShgmjddXFivIwow6lg01Iv1SwhdEQGrGupJBHTXjY/eorOrBKgMFb2SYPm6u+JjERaTyLfJiNihnrZm4n/ed3UhDUv4zJJDZN0sShMBTIxmjWAAq4YNWJiCaGK21sRHRJFqLE9lWwJ7vKXV0nrouriqvtwWanX8jqKcAKncA4uXEMd7qABTaDwBM/wCm/O2Hlx3p2PRbTg5DPH8AfO5w+io5Co</latexit><latexit sha1_base64="mgjODdzMxRtajG4Nk3QfmRt8EYg=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqmREsQsXBTcuXFSwD2iHkslk2tBMZkwyhTL0O9y4UMStH+POvzFtZ6GtBwKHc87l3hw/EVwbjL+dwtr6xuZWcbu0s7u3f1A+PGrpOFWUNWksYtXxiWaCS9Y03AjWSRQjkS9Y2x/dzvz2mCnNY/loJgnzIjKQPOSUGCt5vXsbDQi6QVc13C9XcBXPgVaJm5MK5Gj0y1+9IKZpxKShgmjddXFivIwow6lg01Iv1SwhdEQGrGupJBHTXjY/eorOrBKgMFb2SYPm6u+JjERaTyLfJiNihnrZm4n/ed3UhDUv4zJJDZN0sShMBTIxmjWAAq4YNWJiCaGK21sRHRJFqLE9lWwJ7vKXV0nrouriqvtwWanX8jqKcAKncA4uXEMd7qABTaDwBM/wCm/O2Hlx3p2PRbTg5DPH8AfO5w+io5Co</latexit><latexit sha1_base64="mgjODdzMxRtajG4Nk3QfmRt8EYg=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqmREsQsXBTcuXFSwD2iHkslk2tBMZkwyhTL0O9y4UMStH+POvzFtZ6GtBwKHc87l3hw/EVwbjL+dwtr6xuZWcbu0s7u3f1A+PGrpOFWUNWksYtXxiWaCS9Y03AjWSRQjkS9Y2x/dzvz2mCnNY/loJgnzIjKQPOSUGCt5vXsbDQi6QVc13C9XcBXPgVaJm5MK5Gj0y1+9IKZpxKShgmjddXFivIwow6lg01Iv1SwhdEQGrGupJBHTXjY/eorOrBKgMFb2SYPm6u+JjERaTyLfJiNihnrZm4n/ed3UhDUv4zJJDZN0sShMBTIxmjWAAq4YNWJiCaGK21sRHRJFqLE9lWwJ7vKXV0nrouriqvtwWanX8jqKcAKncA4uXEMd7qABTaDwBM/wCm/O2Hlx3p2PRbTg5DPH8AfO5w+io5Co</latexit><latexit sha1_base64="mgjODdzMxRtajG4Nk3QfmRt8EYg=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqmREsQsXBTcuXFSwD2iHkslk2tBMZkwyhTL0O9y4UMStH+POvzFtZ6GtBwKHc87l3hw/EVwbjL+dwtr6xuZWcbu0s7u3f1A+PGrpOFWUNWksYtXxiWaCS9Y03AjWSRQjkS9Y2x/dzvz2mCnNY/loJgnzIjKQPOSUGCt5vXsbDQi6QVc13C9XcBXPgVaJm5MK5Gj0y1+9IKZpxKShgmjddXFivIwow6lg01Iv1SwhdEQGrGupJBHTXjY/eorOrBKgMFb2SYPm6u+JjERaTyLfJiNihnrZm4n/ed3UhDUv4zJJDZN0sShMBTIxmjWAAq4YNWJiCaGK21sRHRJFqLE9lWwJ7vKXV0nrouriqvtwWanX8jqKcAKncA4uXEMd7qABTaDwBM/wCm/O2Hlx3p2PRbTg5DPH8AfO5w+io5Co</latexit>

(LIGO & Virgo)
GW:

9

NEUTRON STAR MATTER    Equation of State

A. Vuorinen :  arXiv:1807.04480

PHYSIK
DEPARTMENT

M. Drews,  W. W.             
PPNP 93 (2017) 69

A. Annala et al. :  PRL 120 (2018) 172703
incl. updated GW constraints and extrapolation to pQCD limit

K. Hebeler et al. :  APJ 773 (2013) 11

core region 
of massive 

neutron stars

J.W. Holt, N.Kaiser :  PR C95 (2017) 034326

A. Kurkela et al. :  Astroph. J. 789 (2014) 127

PR C91 (2015) 035802



10

The Hyperon Puzzle:
Strangeness in Neutron Stars ?

Part 2.

Chiral SU(3) Effective Field Theory  
and  

Hyperon-Nuclear Interactions

Two- and Three-Body Forces

PHYSIK
DEPARTMENT



Adding hyperons         Equation of State far too soft 
                         “Hyperon Puzzle”

PHYSIK
DEPARTMENT

NEUTRON  STAR  MATTER  
including  HYPERONS

 H. Djapo,  B.-J. Schaefer,  J. Wambach
Phys. Rev. C81 (2010) 035803

11

5

 0.0001

 0.001

 0.01

 0.1

 1

 1  2  3  4  5  6

x i

!B[!0]

"EFT600

p

n

#

e

µ

K0=200 MeV
at=32 MeV

FIG. 4: Density ratios for different particles for a "soft" nu-
cleonic EoS as a function of the baryon density using the
χEFT600 model.

with the corresponding lepton density ratio xl = ρl/ρL.
The total lepton density ρL is the sum over all three lep-
tons. For nonrelativistic interacting baryons, the chemi-
cal potential for species b reads

µb = Mb +
k2Fb

2Mb
+ Ub(kFb

) . (20)

For a given total baryon density ρB the equations (15)-
(18) govern the composition of matter, i.e. the baryonic
and leptonic concentrations. The corresponding solution
is referred to as β-stable matter.

For the sake of consistency we now have to treat the
nucleonic part of the chemical potential µN in the same
way as the corresponding energy per particle. Since the
chemical potential can be obtained as a derivative of the
energy density ϵ and is related to the energy per particle
via ϵ = ρBE/A, we use the definition

µb =
∂ϵ

∂ρb
, (21)

to have the appropriate replacement in the nucleonic
chemical potential. Finally, we arrive at the expression

µN =
∂ϵNN

∂ρN
+ UY

N (kFY
), (22)

where we have effectively replaced MN+
k2
FN

2MN
+UN

N (kFN
)

of Eq. (20) with the derivative ∂ϵNN/∂ρN . In this way
the parameterization Eq. (9) enters in the nucleonic part
of the chemical potential.

Since we are only parameterizing the nucleonic sec-
tor, no such replacement is necessary for the hyperons.
However, since we have neglected the Y Y interaction
UY
Y (kFY

) is zero and Eq. (20) reduces to

µY = MY +
k2FY

2MY
+ UN

Y (kFY
) . (23)
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FIG. 5: Same as Fig. 4 but for "stiff" nucleonic EoS using the
NSC97f model.

For the determination of the particle concentration the
single-particle potential in equilibrium is used. For hy-
perons below the threshold density it is given by UY (p =
0), similar to the symmetric matter case. Above the
threshold density it depends on composition and den-
sity. In Fig. 6 the density dependence of UΣ−(kF

Σ−
) in

β-equilibrium for two different incompressibilities K0 is
shown. In the figure a kink in the curves appears at the
point where the hyperons appear.

Another observation is the relative ordering and the
magnitudes which resemble those of the single-particle
potentials at zero momentum in symmetric matter as
shown in Fig. 1. Essentially, the NSC97a, NCS97c,
NSC97f and J04 interactions are still slightly attractive
while the NSC89 and χEFT600 remain repulsive. Simi-
lar observations hold for the Λ system. A new structure
in form of a second inflection point emerges due to the
appearance of the Σ− hyperon.

A better indicator at which densities hyperons start to
appear is given by the concentrations of all particles and
is displayed in Figs. 4 and 5. In Fig. 4 a “soft” nucle-
onic EoS is used in combination with an attractive ΛN
and a very repulsive ΣN interaction implemented by the
χEFT600 model. In contrast in Fig. 5 a “stiff” EoS is
used represented by the NSC97f model which has a simi-
lar ΛN interaction compared to the χEFT600 model but
also an attractive ΣN interaction. This difference already
leads to very different density profiles. While in Fig. 4
the Λ hyperon is the first one which appears and no Σ−

hyperons are present, the Σ− hyperon appears first in
Fig. 5.

One should note that with the appearance of the Σ−

hyperon the density of the negatively charged leptons
starts to drop immediately. This is because their role in
the charge neutrality condition, Eq. (15), is now being
taken over by the Σ−. Similarly, the appearance of the
Λ hyperon will accelerate the disappearance of neutrons

⇤

p

n

1
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<latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit>

4
<latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit>

5
<latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit>

6
<latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit>

⇢/⇢0
<latexit sha1_base64="pBTu7xzzvpRXEqVwJyY6kBEK/O8=">AAACAXicbVDLSsNAFL2pr1pfUTeCm2ARXNVEBF0W3bisYGuhCWEymbZDJzNhZiKUUDf+ihsXirj1L9z5N07aLLT1wMwczrmXufdEKaNKu+63VVlaXlldq67XNja3tnfs3b2OEpnEpI0FE7IbIUUY5aStqWakm0qCkoiR+2h0Xfj3D0QqKvidHqckSNCA0z7FSBsptA/8SLBYjRPz5L4citPiCt1JaNfdhjuFs0i8ktShRCu0v/xY4CwhXGOGlOp5bqqDHElNMSOTmp8pkiI8QgPSM5SjhKggn24wcY6NEjt9Ic3h2pmqvztylKhiSFOZID1U814h/uf1Mt2/DHLK00wTjmcf9TPmaOEUcTgxlQRrNjYEYUnNrA4eIomwNqHVTAje/MqLpHPW8Ay/Pa83r8o4qnAIR3ACHlxAE26gBW3A8AjP8Apv1pP1Yr1bH7PSilX27MMfWJ8/8CuXLg==</latexit><latexit sha1_base64="pBTu7xzzvpRXEqVwJyY6kBEK/O8=">AAACAXicbVDLSsNAFL2pr1pfUTeCm2ARXNVEBF0W3bisYGuhCWEymbZDJzNhZiKUUDf+ihsXirj1L9z5N07aLLT1wMwczrmXufdEKaNKu+63VVlaXlldq67XNja3tnfs3b2OEpnEpI0FE7IbIUUY5aStqWakm0qCkoiR+2h0Xfj3D0QqKvidHqckSNCA0z7FSBsptA/8SLBYjRPz5L4citPiCt1JaNfdhjuFs0i8ktShRCu0v/xY4CwhXGOGlOp5bqqDHElNMSOTmp8pkiI8QgPSM5SjhKggn24wcY6NEjt9Ic3h2pmqvztylKhiSFOZID1U814h/uf1Mt2/DHLK00wTjmcf9TPmaOEUcTgxlQRrNjYEYUnNrA4eIomwNqHVTAje/MqLpHPW8Ay/Pa83r8o4qnAIR3ACHlxAE26gBW3A8AjP8Apv1pP1Yr1bH7PSilX27MMfWJ8/8CuXLg==</latexit><latexit sha1_base64="pBTu7xzzvpRXEqVwJyY6kBEK/O8=">AAACAXicbVDLSsNAFL2pr1pfUTeCm2ARXNVEBF0W3bisYGuhCWEymbZDJzNhZiKUUDf+ihsXirj1L9z5N07aLLT1wMwczrmXufdEKaNKu+63VVlaXlldq67XNja3tnfs3b2OEpnEpI0FE7IbIUUY5aStqWakm0qCkoiR+2h0Xfj3D0QqKvidHqckSNCA0z7FSBsptA/8SLBYjRPz5L4citPiCt1JaNfdhjuFs0i8ktShRCu0v/xY4CwhXGOGlOp5bqqDHElNMSOTmp8pkiI8QgPSM5SjhKggn24wcY6NEjt9Ic3h2pmqvztylKhiSFOZID1U814h/uf1Mt2/DHLK00wTjmcf9TPmaOEUcTgxlQRrNjYEYUnNrA4eIomwNqHVTAje/MqLpHPW8Ay/Pa83r8o4qnAIR3ACHlxAE26gBW3A8AjP8Apv1pP1Yr1bH7PSilX27MMfWJ8/8CuXLg==</latexit><latexit sha1_base64="pBTu7xzzvpRXEqVwJyY6kBEK/O8=">AAACAXicbVDLSsNAFL2pr1pfUTeCm2ARXNVEBF0W3bisYGuhCWEymbZDJzNhZiKUUDf+ihsXirj1L9z5N07aLLT1wMwczrmXufdEKaNKu+63VVlaXlldq67XNja3tnfs3b2OEpnEpI0FE7IbIUUY5aStqWakm0qCkoiR+2h0Xfj3D0QqKvidHqckSNCA0z7FSBsptA/8SLBYjRPz5L4citPiCt1JaNfdhjuFs0i8ktShRCu0v/xY4CwhXGOGlOp5bqqDHElNMSOTmp8pkiI8QgPSM5SjhKggn24wcY6NEjt9Ic3h2pmqvztylKhiSFOZID1U814h/uf1Mt2/DHLK00wTjmcf9TPmaOEUcTgxlQRrNjYEYUnNrA4eIomwNqHVTAje/MqLpHPW8Ay/Pa83r8o4qnAIR3ACHlxAE26gBW3A8AjP8Apv1pP1Yr1bH7PSilX27MMfWJ8/8CuXLg==</latexit>

1
<latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit>

0.1
<latexit sha1_base64="Fi7GWKeTxQ5xhWY8fko0k+zUjEY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhHxq8G0X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf7Y+f</latexit><latexit sha1_base64="Fi7GWKeTxQ5xhWY8fko0k+zUjEY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhHxq8G0X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf7Y+f</latexit><latexit sha1_base64="Fi7GWKeTxQ5xhWY8fko0k+zUjEY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhHxq8G0X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf7Y+f</latexit><latexit sha1_base64="Fi7GWKeTxQ5xhWY8fko0k+zUjEY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhHxq8G0X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf7Y+f</latexit>

10�2
<latexit sha1_base64="B8As+O2vOIDM7PK+K+BTAwKMm4E=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMFEGXRTcuK9gLtGPJpJk2NMmMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aOEkVok0Q8Up0Aa8qZpE3DDKedWFEsAk7bwfh2Vm9PqNIskg9mGlNf4KFkISPYWMtPe0GIPPcxvahlWb9ccavuXGgVvBwqkKvRL3/1BhFJBJWGcKx113Nj46dYGUY4zUq9RNMYkzEe0q5FiQXVfjo/OkNn1hmgMFL2SYPm7u+JFAutpyKwnQKbkV6uzcz/at3EhNd+ymScGCrJYlGYcGQiNEsADZiixPCpBUwUs7ciMsIKE2NzKtkQvOUvr0KrVvUs319W6jd5HEU4gVM4Bw+uoA530IAmEHiCZ3iFN2fivDjvzseiteDkM8fwR87nD5ISkU4=</latexit><latexit sha1_base64="B8As+O2vOIDM7PK+K+BTAwKMm4E=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMFEGXRTcuK9gLtGPJpJk2NMmMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aOEkVok0Q8Up0Aa8qZpE3DDKedWFEsAk7bwfh2Vm9PqNIskg9mGlNf4KFkISPYWMtPe0GIPPcxvahlWb9ccavuXGgVvBwqkKvRL3/1BhFJBJWGcKx113Nj46dYGUY4zUq9RNMYkzEe0q5FiQXVfjo/OkNn1hmgMFL2SYPm7u+JFAutpyKwnQKbkV6uzcz/at3EhNd+ymScGCrJYlGYcGQiNEsADZiixPCpBUwUs7ciMsIKE2NzKtkQvOUvr0KrVvUs319W6jd5HEU4gVM4Bw+uoA530IAmEHiCZ3iFN2fivDjvzseiteDkM8fwR87nD5ISkU4=</latexit><latexit sha1_base64="B8As+O2vOIDM7PK+K+BTAwKMm4E=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMFEGXRTcuK9gLtGPJpJk2NMmMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aOEkVok0Q8Up0Aa8qZpE3DDKedWFEsAk7bwfh2Vm9PqNIskg9mGlNf4KFkISPYWMtPe0GIPPcxvahlWb9ccavuXGgVvBwqkKvRL3/1BhFJBJWGcKx113Nj46dYGUY4zUq9RNMYkzEe0q5FiQXVfjo/OkNn1hmgMFL2SYPm7u+JFAutpyKwnQKbkV6uzcz/at3EhNd+ymScGCrJYlGYcGQiNEsADZiixPCpBUwUs7ciMsIKE2NzKtkQvOUvr0KrVvUs319W6jd5HEU4gVM4Bw+uoA530IAmEHiCZ3iFN2fivDjvzseiteDkM8fwR87nD5ISkU4=</latexit><latexit sha1_base64="B8As+O2vOIDM7PK+K+BTAwKMm4E=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMFEGXRTcuK9gLtGPJpJk2NMmMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aOEkVok0Q8Up0Aa8qZpE3DDKedWFEsAk7bwfh2Vm9PqNIskg9mGlNf4KFkISPYWMtPe0GIPPcxvahlWb9ccavuXGgVvBwqkKvRL3/1BhFJBJWGcKx113Nj46dYGUY4zUq9RNMYkzEe0q5FiQXVfjo/OkNn1hmgMFL2SYPm7u+JFAutpyKwnQKbkV6uzcz/at3EhNd+ymScGCrJYlGYcGQiNEsADZiixPCpBUwUs7ciMsIKE2NzKtkQvOUvr0KrVvUs319W6jd5HEU4gVM4Bw+uoA530IAmEHiCZ3iFN2fivDjvzseiteDkM8fwR87nD5ISkU4=</latexit>

10�3
<latexit sha1_base64="7fxWfwSXDv4qHvXbdFRUerx2ObM=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMqKDLohuXFewF2rFk0kwbmknGJFMowzyHGxeKuPVh3Pk2pu0stPWHwMd/zuGc/EHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QVPLRBHaIJJL1Q6wppwJ2jDMcNqOFcVRwGkrGN1O660xVZpJ8WAmMfUjPBAsZAQba/lpNwiR5z6mZxdZ1itX3Ko7E1oGL4cK5Kr3yl/dviRJRIUhHGvd8dzY+ClWhhFOs1I30TTGZIQHtGNR4IhqP50dnaET6/RRKJV9wqCZ+3sixZHWkyiwnRE2Q71Ym5r/1TqJCa/9lIk4MVSQ+aIw4chINE0A9ZmixPCJBUwUs7ciMsQKE2NzKtkQvMUvL0PzvOpZvr+s1G7yOIpwBMdwCh5cQQ3uoA4NIPAEz/AKb87YeXHenY95a8HJZw7hj5zPH5OYkU8=</latexit><latexit sha1_base64="7fxWfwSXDv4qHvXbdFRUerx2ObM=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMqKDLohuXFewF2rFk0kwbmknGJFMowzyHGxeKuPVh3Pk2pu0stPWHwMd/zuGc/EHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QVPLRBHaIJJL1Q6wppwJ2jDMcNqOFcVRwGkrGN1O660xVZpJ8WAmMfUjPBAsZAQba/lpNwiR5z6mZxdZ1itX3Ko7E1oGL4cK5Kr3yl/dviRJRIUhHGvd8dzY+ClWhhFOs1I30TTGZIQHtGNR4IhqP50dnaET6/RRKJV9wqCZ+3sixZHWkyiwnRE2Q71Ym5r/1TqJCa/9lIk4MVSQ+aIw4chINE0A9ZmixPCJBUwUs7ciMsQKE2NzKtkQvMUvL0PzvOpZvr+s1G7yOIpwBMdwCh5cQQ3uoA4NIPAEz/AKb87YeXHenY95a8HJZw7hj5zPH5OYkU8=</latexit><latexit sha1_base64="7fxWfwSXDv4qHvXbdFRUerx2ObM=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMqKDLohuXFewF2rFk0kwbmknGJFMowzyHGxeKuPVh3Pk2pu0stPWHwMd/zuGc/EHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QVPLRBHaIJJL1Q6wppwJ2jDMcNqOFcVRwGkrGN1O660xVZpJ8WAmMfUjPBAsZAQba/lpNwiR5z6mZxdZ1itX3Ko7E1oGL4cK5Kr3yl/dviRJRIUhHGvd8dzY+ClWhhFOs1I30TTGZIQHtGNR4IhqP50dnaET6/RRKJV9wqCZ+3sixZHWkyiwnRE2Q71Ym5r/1TqJCa/9lIk4MVSQ+aIw4chINE0A9ZmixPCJBUwUs7ciMsQKE2NzKtkQvMUvL0PzvOpZvr+s1G7yOIpwBMdwCh5cQQ3uoA4NIPAEz/AKb87YeXHenY95a8HJZw7hj5zPH5OYkU8=</latexit><latexit sha1_base64="7fxWfwSXDv4qHvXbdFRUerx2ObM=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMqKDLohuXFewF2rFk0kwbmknGJFMowzyHGxeKuPVh3Pk2pu0stPWHwMd/zuGc/EHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QVPLRBHaIJJL1Q6wppwJ2jDMcNqOFcVRwGkrGN1O660xVZpJ8WAmMfUjPBAsZAQba/lpNwiR5z6mZxdZ1itX3Ko7E1oGL4cK5Kr3yl/dviRJRIUhHGvd8dzY+ClWhhFOs1I30TTGZIQHtGNR4IhqP50dnaET6/RRKJV9wqCZ+3sixZHWkyiwnRE2Q71Ym5r/1TqJCa/9lIk4MVSQ+aIw4chINE0A9ZmixPCJBUwUs7ciMsQKE2NzKtkQvMUvL0PzvOpZvr+s1G7yOIpwBMdwCh5cQQ3uoA4NIPAEz/AKb87YeXHenY95a8HJZw7hj5zPH5OYkU8=</latexit>

10�4
<latexit sha1_base64="pbY5VaS9Jo/HANfGB3mvtygmUsY=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMSEGXRTcuK9gLtGPJpJk2NJOMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aWiSK0SSSXqhNgTTkTtGmY4bQTK4qjgNN2ML6d1dsTqjST4sFMY+pHeChYyAg21vLTXhAiz31ML2pZ1i9X3Ko7F1oFL4cK5Gr0y1+9gSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIyHtGtR4IhqP50fnaEz6wxQKJV9wqC5+3sixZHW0yiwnRE2I71cm5n/1bqJCa/9lIk4MVSQxaIw4chINEsADZiixPCpBUwUs7ciMsIKE2NzKtkQvOUvr0LrsupZvq9V6jd5HEU4gVM4Bw+uoA530IAmEHiCZ3iFN2fivDjvzseiteDkM8fwR87nD5UekVA=</latexit><latexit sha1_base64="pbY5VaS9Jo/HANfGB3mvtygmUsY=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMSEGXRTcuK9gLtGPJpJk2NJOMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aWiSK0SSSXqhNgTTkTtGmY4bQTK4qjgNN2ML6d1dsTqjST4sFMY+pHeChYyAg21vLTXhAiz31ML2pZ1i9X3Ko7F1oFL4cK5Gr0y1+9gSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIyHtGtR4IhqP50fnaEz6wxQKJV9wqC5+3sixZHW0yiwnRE2I71cm5n/1bqJCa/9lIk4MVSQxaIw4chINEsADZiixPCpBUwUs7ciMsIKE2NzKtkQvOUvr0LrsupZvq9V6jd5HEU4gVM4Bw+uoA530IAmEHiCZ3iFN2fivDjvzseiteDkM8fwR87nD5UekVA=</latexit><latexit sha1_base64="pbY5VaS9Jo/HANfGB3mvtygmUsY=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMSEGXRTcuK9gLtGPJpJk2NJOMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aWiSK0SSSXqhNgTTkTtGmY4bQTK4qjgNN2ML6d1dsTqjST4sFMY+pHeChYyAg21vLTXhAiz31ML2pZ1i9X3Ko7F1oFL4cK5Gr0y1+9gSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIyHtGtR4IhqP50fnaEz6wxQKJV9wqC5+3sixZHW0yiwnRE2I71cm5n/1bqJCa/9lIk4MVSQxaIw4chINEsADZiixPCpBUwUs7ciMsIKE2NzKtkQvOUvr0LrsupZvq9V6jd5HEU4gVM4Bw+uoA530IAmEHiCZ3iFN2fivDjvzseiteDkM8fwR87nD5UekVA=</latexit><latexit sha1_base64="pbY5VaS9Jo/HANfGB3mvtygmUsY=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuLHMSEGXRTcuK9gLtGPJpJk2NJOMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aWiSK0SSSXqhNgTTkTtGmY4bQTK4qjgNN2ML6d1dsTqjST4sFMY+pHeChYyAg21vLTXhAiz31ML2pZ1i9X3Ko7F1oFL4cK5Gr0y1+9gSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIyHtGtR4IhqP50fnaEz6wxQKJV9wqC5+3sixZHW0yiwnRE2I71cm5n/1bqJCa/9lIk4MVSQxaIw4chINEsADZiixPCpBUwUs7ciMsIKE2NzKtkQvOUvr0LrsupZvq9V6jd5HEU4gVM4Bw+uoA530IAmEHiCZ3iFN2fivDjvzseiteDkM8fwR87nD5UekVA=</latexit>

e
<latexit sha1_base64="RS4xZUpHj/j73+eQi3uB2tu666w=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMcFpv1L1a/5cZBWCAqpQqNGvfPUGimUJSssENaYb+KkNc6otZwKn5V5mMKVsTIfYdShpgibM5+tOyblzBiRW2j1pydz9PZHTxJhJErnOhNqRWa7NzP9q3czGN2HOZZpZlGzxUZwJYhWZ3U4GXCOzYuKAMs3droSNqKbMuoTKLoRg+eRVaF3WAscPV9X6bRFHCU7hDC4ggGuowz00oAkMxvAMr/Dmpd6L9+59LFrXvGLmBP7I+/wBEi2PYQ==</latexit><latexit sha1_base64="RS4xZUpHj/j73+eQi3uB2tu666w=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMcFpv1L1a/5cZBWCAqpQqNGvfPUGimUJSssENaYb+KkNc6otZwKn5V5mMKVsTIfYdShpgibM5+tOyblzBiRW2j1pydz9PZHTxJhJErnOhNqRWa7NzP9q3czGN2HOZZpZlGzxUZwJYhWZ3U4GXCOzYuKAMs3droSNqKbMuoTKLoRg+eRVaF3WAscPV9X6bRFHCU7hDC4ggGuowz00oAkMxvAMr/Dmpd6L9+59LFrXvGLmBP7I+/wBEi2PYQ==</latexit><latexit sha1_base64="RS4xZUpHj/j73+eQi3uB2tu666w=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMcFpv1L1a/5cZBWCAqpQqNGvfPUGimUJSssENaYb+KkNc6otZwKn5V5mMKVsTIfYdShpgibM5+tOyblzBiRW2j1pydz9PZHTxJhJErnOhNqRWa7NzP9q3czGN2HOZZpZlGzxUZwJYhWZ3U4GXCOzYuKAMs3droSNqKbMuoTKLoRg+eRVaF3WAscPV9X6bRFHCU7hDC4ggGuowz00oAkMxvAMr/Dmpd6L9+59LFrXvGLmBP7I+/wBEi2PYQ==</latexit><latexit sha1_base64="RS4xZUpHj/j73+eQi3uB2tu666w=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMcFpv1L1a/5cZBWCAqpQqNGvfPUGimUJSssENaYb+KkNc6otZwKn5V5mMKVsTIfYdShpgibM5+tOyblzBiRW2j1pydz9PZHTxJhJErnOhNqRWa7NzP9q3czGN2HOZZpZlGzxUZwJYhWZ3U4GXCOzYuKAMs3droSNqKbMuoTKLoRg+eRVaF3WAscPV9X6bRFHCU7hDC4ggGuowz00oAkMxvAMr/Dmpd6L9+59LFrXvGLmBP7I+/wBEi2PYQ==</latexit>

µ
<latexit sha1_base64="QGJi9CWOdLkug5Oo9bReAU8r5Ng=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUATymQybYfOI8xMCiX0T9y4UMStf+LOv3HSZqGtB4Y5nHMvc+bEKaPa+P63U9nY3Nreqe7W9vYPDo/c45OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxIN57cF353SpSmUjyZWUoijkaCDilGxkoD183DWLJEz7i9Qp7NB27db/gLeOskKEkdSrQG7leYSJxxIgxmSOt+4KcmypEyFDMyr4WZJinCEzQifUsF4kRH+SL53LuwSuINpbJHGG+h/t7IEddFNjvJkRnrVa8Q//P6mRneRjkVaWaIwMuHhhnzjPSKGryEKoINm1mCsKI2q4fHSCFsbFk1W0Kw+uV10rlqBJY/Xtebd2UdVTiDc7iEAG6gCQ/QgjZgmMIzvMKbkzsvzrvzsRytOOXOKfyB8/kDThOUFA==</latexit><latexit sha1_base64="QGJi9CWOdLkug5Oo9bReAU8r5Ng=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUATymQybYfOI8xMCiX0T9y4UMStf+LOv3HSZqGtB4Y5nHMvc+bEKaPa+P63U9nY3Nreqe7W9vYPDo/c45OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxIN57cF353SpSmUjyZWUoijkaCDilGxkoD183DWLJEz7i9Qp7NB27db/gLeOskKEkdSrQG7leYSJxxIgxmSOt+4KcmypEyFDMyr4WZJinCEzQifUsF4kRH+SL53LuwSuINpbJHGG+h/t7IEddFNjvJkRnrVa8Q//P6mRneRjkVaWaIwMuHhhnzjPSKGryEKoINm1mCsKI2q4fHSCFsbFk1W0Kw+uV10rlqBJY/Xtebd2UdVTiDc7iEAG6gCQ/QgjZgmMIzvMKbkzsvzrvzsRytOOXOKfyB8/kDThOUFA==</latexit><latexit sha1_base64="QGJi9CWOdLkug5Oo9bReAU8r5Ng=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUATymQybYfOI8xMCiX0T9y4UMStf+LOv3HSZqGtB4Y5nHMvc+bEKaPa+P63U9nY3Nreqe7W9vYPDo/c45OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxIN57cF353SpSmUjyZWUoijkaCDilGxkoD183DWLJEz7i9Qp7NB27db/gLeOskKEkdSrQG7leYSJxxIgxmSOt+4KcmypEyFDMyr4WZJinCEzQifUsF4kRH+SL53LuwSuINpbJHGG+h/t7IEddFNjvJkRnrVa8Q//P6mRneRjkVaWaIwMuHhhnzjPSKGryEKoINm1mCsKI2q4fHSCFsbFk1W0Kw+uV10rlqBJY/Xtebd2UdVTiDc7iEAG6gCQ/QgjZgmMIzvMKbkzsvzrvzsRytOOXOKfyB8/kDThOUFA==</latexit><latexit sha1_base64="QGJi9CWOdLkug5Oo9bReAU8r5Ng=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUATymQybYfOI8xMCiX0T9y4UMStf+LOv3HSZqGtB4Y5nHMvc+bEKaPa+P63U9nY3Nreqe7W9vYPDo/c45OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxIN57cF353SpSmUjyZWUoijkaCDilGxkoD183DWLJEz7i9Qp7NB27db/gLeOskKEkdSrQG7leYSJxxIgxmSOt+4KcmypEyFDMyr4WZJinCEzQifUsF4kRH+SL53LuwSuINpbJHGG+h/t7IEddFNjvJkRnrVa8Q//P6mRneRjkVaWaIwMuHhhnzjPSKGryEKoINm1mCsKI2q4fHSCFsbFk1W0Kw+uV10rlqBJY/Xtebd2UdVTiDc7iEAG6gCQ/QgjZgmMIzvMKbkzsvzrvzsRytOOXOKfyB8/kDThOUFA==</latexit>

N+⇤

N

10
<latexit sha1_base64="L0QSy9P9TEwTk9DT16b9rzvcv3k=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgmkLbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49tZvf3EtRGJesBJyoOYDpWIBKNorU7eCyPiudN+tebW3bnIKngF1KBQs1/96g0SlsVcIZPUmK7nphjkVKNgkk8rvczwlLIxHfKuRUVjboJ8vu+UnFlnQKJE26eQzN3fEzmNjZnEoe2MKY7Mcm1m/lfrZhhdB7lQaYZcscVHUSYJJmR2PBkIzRnKiQXKtLC7EjaimjK0EVVsCN7yyavQuqh7lu8va42bIo4ynMApnIMHV9CAO2iCDwwkPMMrvDmPzovz7nwsWktOMXMMf+R8/gAy+Y9n</latexit><latexit sha1_base64="L0QSy9P9TEwTk9DT16b9rzvcv3k=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgmkLbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49tZvf3EtRGJesBJyoOYDpWIBKNorU7eCyPiudN+tebW3bnIKngF1KBQs1/96g0SlsVcIZPUmK7nphjkVKNgkk8rvczwlLIxHfKuRUVjboJ8vu+UnFlnQKJE26eQzN3fEzmNjZnEoe2MKY7Mcm1m/lfrZhhdB7lQaYZcscVHUSYJJmR2PBkIzRnKiQXKtLC7EjaimjK0EVVsCN7yyavQuqh7lu8va42bIo4ynMApnIMHV9CAO2iCDwwkPMMrvDmPzovz7nwsWktOMXMMf+R8/gAy+Y9n</latexit><latexit sha1_base64="L0QSy9P9TEwTk9DT16b9rzvcv3k=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgmkLbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49tZvf3EtRGJesBJyoOYDpWIBKNorU7eCyPiudN+tebW3bnIKngF1KBQs1/96g0SlsVcIZPUmK7nphjkVKNgkk8rvczwlLIxHfKuRUVjboJ8vu+UnFlnQKJE26eQzN3fEzmNjZnEoe2MKY7Mcm1m/lfrZhhdB7lQaYZcscVHUSYJJmR2PBkIzRnKiQXKtLC7EjaimjK0EVVsCN7yyavQuqh7lu8va42bIo4ynMApnIMHV9CAO2iCDwwkPMMrvDmPzovz7nwsWktOMXMMf+R8/gAy+Y9n</latexit><latexit sha1_base64="L0QSy9P9TEwTk9DT16b9rzvcv3k=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgmkLbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49tZvf3EtRGJesBJyoOYDpWIBKNorU7eCyPiudN+tebW3bnIKngF1KBQs1/96g0SlsVcIZPUmK7nphjkVKNgkk8rvczwlLIxHfKuRUVjboJ8vu+UnFlnQKJE26eQzN3fEzmNjZnEoe2MKY7Mcm1m/lfrZhhdB7lQaYZcscVHUSYJJmR2PBkIzRnKiQXKtLC7EjaimjK0EVVsCN7yyavQuqh7lu8va42bIo4ynMApnIMHV9CAO2iCDwwkPMMrvDmPzovz7nwsWktOMXMMf+R8/gAy+Y9n</latexit>

12
<latexit sha1_base64="HBn65zz7pizFeqFMywiTA2Yl9wE=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aRdutmkuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH47t5vf2ESvNYPpppgn5Eh5KHnFFjrU7WC0Li1Wb9csWtuguRdfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgr9VKNCWVjOsSuRUkj1H622HdGLqwzIGGs7JOGLNzfExmNtJ5Gge2MqBnp1drc/K/WTU1442dcJqlByZYfhakgJibz48mAK2RGTC1QprjdlbARVZQZG1HJhuCtnrwOrVrVs/xwVanf5nEU4QzO4RI8uIY63EMDmsBAwDO8wpszcV6cd+dj2Vpw8plT+CPn8wc2A49p</latexit><latexit sha1_base64="HBn65zz7pizFeqFMywiTA2Yl9wE=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aRdutmkuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH47t5vf2ESvNYPpppgn5Eh5KHnFFjrU7WC0Li1Wb9csWtuguRdfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgr9VKNCWVjOsSuRUkj1H622HdGLqwzIGGs7JOGLNzfExmNtJ5Gge2MqBnp1drc/K/WTU1442dcJqlByZYfhakgJibz48mAK2RGTC1QprjdlbARVZQZG1HJhuCtnrwOrVrVs/xwVanf5nEU4QzO4RI8uIY63EMDmsBAwDO8wpszcV6cd+dj2Vpw8plT+CPn8wc2A49p</latexit><latexit sha1_base64="HBn65zz7pizFeqFMywiTA2Yl9wE=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aRdutmkuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH47t5vf2ESvNYPpppgn5Eh5KHnFFjrU7WC0Li1Wb9csWtuguRdfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgr9VKNCWVjOsSuRUkj1H622HdGLqwzIGGs7JOGLNzfExmNtJ5Gge2MqBnp1drc/K/WTU1442dcJqlByZYfhakgJibz48mAK2RGTC1QprjdlbARVZQZG1HJhuCtnrwOrVrVs/xwVanf5nEU4QzO4RI8uIY63EMDmsBAwDO8wpszcV6cd+dj2Vpw8plT+CPn8wc2A49p</latexit><latexit sha1_base64="HBn65zz7pizFeqFMywiTA2Yl9wE=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aRdutmkuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH47t5vf2ESvNYPpppgn5Eh5KHnFFjrU7WC0Li1Wb9csWtuguRdfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgr9VKNCWVjOsSuRUkj1H622HdGLqwzIGGs7JOGLNzfExmNtJ5Gge2MqBnp1drc/K/WTU1442dcJqlByZYfhakgJibz48mAK2RGTC1QprjdlbARVZQZG1HJhuCtnrwOrVrVs/xwVanf5nEU4QzO4RI8uIY63EMDmsBAwDO8wpszcV6cd+dj2Vpw8plT+CPn8wc2A49p</latexit> 14

<latexit sha1_base64="aQQEFnqF01mIDeXNNe6zL55xz0A=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSKeix6MVjBfsBbSib7aRdutmkuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH47t5vf2ESvNYPpppgn5Eh5KHnFFjrU7WC0Li1Wb9csWtuguRdfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgr9VKNCWVjOsSuRUkj1H622HdGLqwzIGGs7JOGLNzfExmNtJ5Gge2MqBnp1drc/K/WTU1442dcJqlByZYfhakgJibz48mAK2RGTC1QprjdlbARVZQZG1HJhuCtnrwOrauqZ/mhVqnf5nEU4QzO4RI8uIY63EMDmsBAwDO8wpszcV6cd+dj2Vpw8plT+CPn8wc5DY9r</latexit><latexit sha1_base64="aQQEFnqF01mIDeXNNe6zL55xz0A=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSKeix6MVjBfsBbSib7aRdutmkuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH47t5vf2ESvNYPpppgn5Eh5KHnFFjrU7WC0Li1Wb9csWtuguRdfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgr9VKNCWVjOsSuRUkj1H622HdGLqwzIGGs7JOGLNzfExmNtJ5Gge2MqBnp1drc/K/WTU1442dcJqlByZYfhakgJibz48mAK2RGTC1QprjdlbARVZQZG1HJhuCtnrwOrauqZ/mhVqnf5nEU4QzO4RI8uIY63EMDmsBAwDO8wpszcV6cd+dj2Vpw8plT+CPn8wc5DY9r</latexit><latexit sha1_base64="aQQEFnqF01mIDeXNNe6zL55xz0A=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSKeix6MVjBfsBbSib7aRdutmkuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH47t5vf2ESvNYPpppgn5Eh5KHnFFjrU7WC0Li1Wb9csWtuguRdfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgr9VKNCWVjOsSuRUkj1H622HdGLqwzIGGs7JOGLNzfExmNtJ5Gge2MqBnp1drc/K/WTU1442dcJqlByZYfhakgJibz48mAK2RGTC1QprjdlbARVZQZG1HJhuCtnrwOrauqZ/mhVqnf5nEU4QzO4RI8uIY63EMDmsBAwDO8wpszcV6cd+dj2Vpw8plT+CPn8wc5DY9r</latexit><latexit sha1_base64="aQQEFnqF01mIDeXNNe6zL55xz0A=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSKeix6MVjBfsBbSib7aRdutmkuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH47t5vf2ESvNYPpppgn5Eh5KHnFFjrU7WC0Li1Wb9csWtuguRdfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgr9VKNCWVjOsSuRUkj1H622HdGLqwzIGGs7JOGLNzfExmNtJ5Gge2MqBnp1drc/K/WTU1442dcJqlByZYfhakgJibz48mAK2RGTC1QprjdlbARVZQZG1HJhuCtnrwOrauqZ/mhVqnf5nEU4QzO4RI8uIY63EMDmsBAwDO8wpszcV6cd+dj2Vpw8plT+CPn8wc5DY9r</latexit>

R [km]
<latexit sha1_base64="61kumCVmutnLcGj63CLdrhR5hL0=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuCozIuiy6MZlFXuB6VAyaaYNTTJjkimUoX0NNy4UcevDuPNtTNtZaOsPgY//nMM5+cOEM21c99sprK1vbG4Vt0s7u3v7B+XDo6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4fB2Vm+NqNIslo9mnNBA4L5kESPYWCvIOmGEHqZTfyiCSbdccavuXGgVvBwqkKveLX91ejFJBZWGcKy177mJCTKsDCOcTkqdVNMEkyHuU9+ixILqIJsfPUFn1umhKFb2SYPm7u+JDAutxyK0nQKbgV6uzcz/an5qousgYzJJDZVksShKOTIxmiWAekxRYvjYAiaK2VsRGWCFibE5lWwI3vKXV6F5UfUs319Wajd5HEU4gVM4Bw+uoAZ3UIcGEHiCZ3iFN2fkvDjvzseiteDkM8fwR87nD8UskhY=</latexit><latexit sha1_base64="61kumCVmutnLcGj63CLdrhR5hL0=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuCozIuiy6MZlFXuB6VAyaaYNTTJjkimUoX0NNy4UcevDuPNtTNtZaOsPgY//nMM5+cOEM21c99sprK1vbG4Vt0s7u3v7B+XDo6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4fB2Vm+NqNIslo9mnNBA4L5kESPYWCvIOmGEHqZTfyiCSbdccavuXGgVvBwqkKveLX91ejFJBZWGcKy177mJCTKsDCOcTkqdVNMEkyHuU9+ixILqIJsfPUFn1umhKFb2SYPm7u+JDAutxyK0nQKbgV6uzcz/an5qousgYzJJDZVksShKOTIxmiWAekxRYvjYAiaK2VsRGWCFibE5lWwI3vKXV6F5UfUs319Wajd5HEU4gVM4Bw+uoAZ3UIcGEHiCZ3iFN2fkvDjvzseiteDkM8fwR87nD8UskhY=</latexit><latexit sha1_base64="61kumCVmutnLcGj63CLdrhR5hL0=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuCozIuiy6MZlFXuB6VAyaaYNTTJjkimUoX0NNy4UcevDuPNtTNtZaOsPgY//nMM5+cOEM21c99sprK1vbG4Vt0s7u3v7B+XDo6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4fB2Vm+NqNIslo9mnNBA4L5kESPYWCvIOmGEHqZTfyiCSbdccavuXGgVvBwqkKveLX91ejFJBZWGcKy177mJCTKsDCOcTkqdVNMEkyHuU9+ixILqIJsfPUFn1umhKFb2SYPm7u+JDAutxyK0nQKbgV6uzcz/an5qousgYzJJDZVksShKOTIxmiWAekxRYvjYAiaK2VsRGWCFibE5lWwI3vKXV6F5UfUs319Wajd5HEU4gVM4Bw+uoAZ3UIcGEHiCZ3iFN2fkvDjvzseiteDkM8fwR87nD8UskhY=</latexit><latexit sha1_base64="61kumCVmutnLcGj63CLdrhR5hL0=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuCozIuiy6MZlFXuB6VAyaaYNTTJjkimUoX0NNy4UcevDuPNtTNtZaOsPgY//nMM5+cOEM21c99sprK1vbG4Vt0s7u3v7B+XDo6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4fB2Vm+NqNIslo9mnNBA4L5kESPYWCvIOmGEHqZTfyiCSbdccavuXGgVvBwqkKveLX91ejFJBZWGcKy177mJCTKsDCOcTkqdVNMEkyHuU9+ixILqIJsfPUFn1umhKFb2SYPm7u+JDAutxyK0nQKbgV6uzcz/an5qousgYzJJDZVksShKOTIxmiWAekxRYvjYAiaK2VsRGWCFibE5lWwI3vKXV6F5UfUs319Wajd5HEU4gVM4Bw+uoAZ3UIcGEHiCZ3iFN2fkvDjvzseiteDkM8fwR87nD8UskhY=</latexit>

M

M�
<latexit sha1_base64="a4imBG4O3UBFJG3z+YrXNEnaoTM=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bgpVLAPaEKYTCbt0MlMmJkIJWbhr7hxoYhbf8Odf+O0zUJbDwwczjmXe+eEKaNKO863VVlZXVvfqG7WtrZ3dvfs/YOuEpnEpIMFE7IfIkUY5aSjqWakn0qCkpCRXji+mfq9ByIVFfxeT1LiJ2jIaUwx0kYK7KPcC2OYtzxhUrAVeCISuigCu+40nBngMnFLUgcl2oH95UUCZwnhGjOk1MB1Uu3nSGqKGSlqXqZIivAYDcnAUI4Sovx8dn8BT40SwVhI87iGM/X3RI4SpSZJaJIJ0iO16E3F/7xBpuMrP6c8zTTheL4ozhjUAk7LgBGVBGs2MQRhSc2tEI+QRFibymqmBHfxy8uke95wDb+7qDevyzqq4BicgDPggkvQBLegDToAg0fwDF7Bm/VkvVjv1sc8WrHKmUPwB9bnD9xNlf4=</latexit><latexit sha1_base64="a4imBG4O3UBFJG3z+YrXNEnaoTM=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bgpVLAPaEKYTCbt0MlMmJkIJWbhr7hxoYhbf8Odf+O0zUJbDwwczjmXe+eEKaNKO863VVlZXVvfqG7WtrZ3dvfs/YOuEpnEpIMFE7IfIkUY5aSjqWakn0qCkpCRXji+mfq9ByIVFfxeT1LiJ2jIaUwx0kYK7KPcC2OYtzxhUrAVeCISuigCu+40nBngMnFLUgcl2oH95UUCZwnhGjOk1MB1Uu3nSGqKGSlqXqZIivAYDcnAUI4Sovx8dn8BT40SwVhI87iGM/X3RI4SpSZJaJIJ0iO16E3F/7xBpuMrP6c8zTTheL4ozhjUAk7LgBGVBGs2MQRhSc2tEI+QRFibymqmBHfxy8uke95wDb+7qDevyzqq4BicgDPggkvQBLegDToAg0fwDF7Bm/VkvVjv1sc8WrHKmUPwB9bnD9xNlf4=</latexit><latexit sha1_base64="a4imBG4O3UBFJG3z+YrXNEnaoTM=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bgpVLAPaEKYTCbt0MlMmJkIJWbhr7hxoYhbf8Odf+O0zUJbDwwczjmXe+eEKaNKO863VVlZXVvfqG7WtrZ3dvfs/YOuEpnEpIMFE7IfIkUY5aSjqWakn0qCkpCRXji+mfq9ByIVFfxeT1LiJ2jIaUwx0kYK7KPcC2OYtzxhUrAVeCISuigCu+40nBngMnFLUgcl2oH95UUCZwnhGjOk1MB1Uu3nSGqKGSlqXqZIivAYDcnAUI4Sovx8dn8BT40SwVhI87iGM/X3RI4SpSZJaJIJ0iO16E3F/7xBpuMrP6c8zTTheL4ozhjUAk7LgBGVBGs2MQRhSc2tEI+QRFibymqmBHfxy8uke95wDb+7qDevyzqq4BicgDPggkvQBLegDToAg0fwDF7Bm/VkvVjv1sc8WrHKmUPwB9bnD9xNlf4=</latexit><latexit sha1_base64="a4imBG4O3UBFJG3z+YrXNEnaoTM=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bgpVLAPaEKYTCbt0MlMmJkIJWbhr7hxoYhbf8Odf+O0zUJbDwwczjmXe+eEKaNKO863VVlZXVvfqG7WtrZ3dvfs/YOuEpnEpIMFE7IfIkUY5aSjqWakn0qCkpCRXji+mfq9ByIVFfxeT1LiJ2jIaUwx0kYK7KPcC2OYtzxhUrAVeCISuigCu+40nBngMnFLUgcl2oH95UUCZwnhGjOk1MB1Uu3nSGqKGSlqXqZIivAYDcnAUI4Sovx8dn8BT40SwVhI87iGM/X3RI4SpSZJaJIJ0iO16E3F/7xBpuMrP6c8zTTheL4ozhjUAk7LgBGVBGs2MQRhSc2tEI+QRFibymqmBHfxy8uke95wDb+7qDevyzqq4BicgDPggkvQBLegDToAg0fwDF7Bm/VkvVjv1sc8WrHKmUPwB9bnD9xNlf4=</latexit>

0
<latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit>

0.5
<latexit sha1_base64="agde7oG1ZhitCAf2cXbtzkz8obo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+mAY+j</latexit><latexit sha1_base64="agde7oG1ZhitCAf2cXbtzkz8obo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+mAY+j</latexit><latexit sha1_base64="agde7oG1ZhitCAf2cXbtzkz8obo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+mAY+j</latexit><latexit sha1_base64="agde7oG1ZhitCAf2cXbtzkz8obo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+mAY+j</latexit>

1.0
<latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit>

1.5
<latexit sha1_base64="AUIdnAlv52iH1/dHIx7KPr85geg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqF5MeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+niI+k</latexit><latexit sha1_base64="AUIdnAlv52iH1/dHIx7KPr85geg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqF5MeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+niI+k</latexit><latexit sha1_base64="AUIdnAlv52iH1/dHIx7KPr85geg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqF5MeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+niI+k</latexit><latexit sha1_base64="AUIdnAlv52iH1/dHIx7KPr85geg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqF5MeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+niI+k</latexit>

2.0
<latexit sha1_base64="Bs9TbpiUOisX8P+RW3HvmjbSfH4=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJFqxZ/2S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhdo+g</latexit><latexit sha1_base64="Bs9TbpiUOisX8P+RW3HvmjbSfH4=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJFqxZ/2S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhdo+g</latexit><latexit sha1_base64="Bs9TbpiUOisX8P+RW3HvmjbSfH4=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJFqxZ/2S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhdo+g</latexit><latexit sha1_base64="Bs9TbpiUOisX8P+RW3HvmjbSfH4=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJFqxZ/2S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhdo+g</latexit>
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NEUTRON  STAR  MATTER including HYPERONS

Inclusion of hyperons:  EoS too soft to support 2-solar-mass n-stars
unless:  strong repulsion in YN and YNN …  interactions 
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been performed. In this case the additional repulsion
provided by the model (II) pushes �th� towards a density
region where the contribution coming from the hyperon-
nucleon potential cannot be compensated by the gain in
kinetic energy. It has to be stressed that (I) and (II) give
qualitatively similar results for hypernuclei. This clearly
shows that an EoS constrained on the available binding
energies of light hypernuclei is not sufficient to draw any
definite conclusion about the composition of the neutron
star core.

The mass-radius relations for PNM and HNM obtained
by solving the Tolman-Oppenheimer-Volkoff (TOV)
equations [47] with the EoS of Fig. 1 are shown in Fig. 2.
The onset of � particles in neutron matter sizably reduces
the predicted maximum mass with respect to the PNM
case. The attractive feature of the two-body �N interac-
tion leads to the very low maximum mass of 0.66(2)M�,
while the repulsive �NN potential increases the pre-
dicted maximum mass to 1.36(5)M�. The latter result
is compatible with Hartree-Fock and Brueckner-Hartree-
Fock calculations (see for instance Refs. [2–5]).

M
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Figure 2. (Color online) Mass-radius relations. The key is
the same of Fig. 1. Full dots represent the predicted max-
imum masses. Horizontal bands at � 2M� are the ob-
served masses of the heavy pulsars PSR J1614-2230 [18] and
PSR J0348+0432 [19]. The grey shaded region is the excluded
part of the plot due to causality.

The repulsion introduced by the three-body force plays
a crucial role, substantially increasing the value of the
� threshold density. In particular, when model (II) for
the �NN force is used, the energy balance never favors
the onset of hyperons within the the density domain that
has been studied in the present work (� � 0.56 fm�3).
It is interesting to observe that the mass-radius relation
for PNM up to � = 3.5�0 already predicts a NS mass
of 2.09(1)M� (black dot-dashed curve in Fig. 2). Even
if � particles would appear at higher baryon densities,
the predicted maximum mass is consistent with present

astrophysical observations.

In this Letter we have reported on the first Quantum
Monte Carlo calculations for hyperneutron matter, in-
cluding neutrons and � particles. As already verified
in hypernuclei, we found that the three-body hyperon-
nucleon interaction dramatically affects the onset of hy-
perons in neutron matter. When using a three-body
�NN force that overbinds hypernuclei, hyperons appear
around twice saturation density and the predicted max-
imum mass is 1.36(5)M�. By employing a hyperon-
nucleon-nucleon interaction that better reproduces the
experimental separation energies of medium-light hyper-
nuclei, the presence of hyperons is disfavored in the neu-
tron bulk at least until � = 0.56 fm�3 and the lower
limit for the predicted maximum mass is 2.09(1)M�.
Therefore, within the �N model that we have consid-
ered, the presence of hyperons in the core of the neutron
stars cannot be satisfactory established and thus there is
no clear incompatibility with astrophysical observations
when lambdas are included. We conclude that in order to
discuss the role of hyperons - at least lambdas - in neu-
tron stars, the �NN interaction cannot be completely
determined by fitting the available experimental energies
in � hypernuclei. In other words, the �-neutron-neutron
component of the �NN will need additional theoret-
ical investigation and a substantial additional amount
of experimental data. In particular, there are some
features of the hyperon-nucleon interaction (�-neutron-
neutron channels, spin-orbit contributions) which might
be efficiently constrained only by experiments involving
highly asymmetric hypernuclei and/or excitation of the
hyperon. We believe that our conclusions will not change
qualitatively if other hyperons and/or a v�� are included
in the calculation.
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Fig. 5 Mass-radius relations for neutron stars. Solid black curve: ChEFT result (nucleon +
pion degrees of freedom) taken from [29]; colored curves: QMC computations [30] including
⇤ hyperons with phenomenological ⇤N forces and two versions of repulsive ⇤NN three-body
interactions. Version ⇤NN(2) reproduces the systematics of hypernuclear binding energies.

tational collapse. An EoS based on ChEFT with “conventional” nucleon and
pion degrees of freedom can produce su�cient pressure at high density, gen-
erated by repusive three-body forces and the impact of the Pauli principle on
the in-medium nucleon-nucleon e↵ective interaction [29] (see Fig. 5). However,
neutrons in the core of the star tend to be replaced by ⇤ hyperons at densities
(typically around 2-3 %0) where this becomes energetically favorable. Then
the EoS would soften too much so that maximum neutron star masses of 2M�
cannot be sustained any more.

A recent advanced quantum Monte Carlo (QMC) computation of neutron
star matter, with hyperons added [30], emphasizes this issue. While this cal-
culation still uses phenomenological ⇤N input interactions, the conclusions
are nonetheless instructive. When parametrized repulsive ⇤NN three-body
forces are added subject to the condition that the systematics of hypernuclear
binding energies be reproduced, the admixture of ⇤’s in neutron star mat-
ter gets strongly reduced such that the pressure to support a 2M� star can
be maintained as demonstrated in Fig. 5. The pending question is whether
the necessary repulsive e↵ect can be entirely relegated to a hypothetical ⇤NN
three-body force, or whether at least a large part of it comes from momentum-
dependent ⇤N two-body interactions as they appear in the SU(3) ChEFT
treatment [26] at next-to-leading order.

5 Concluding remarks and summary

Progress has been made in establishing chiral SU(3) e↵ective field theory as
the adequate realization of low-energy QCD with strange quarks. It defines a
consistent and well organized coupled-channels framework for kaon-, antikaon-
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Figure 5: Hierarchical organization of nuclear forces in chiral e↵ective field theory.

an explicit degree of freedom. Here arises the arctan loop function. At the same order there are additional relativistic

1/MN -corrections to 2⇡-exchange. Their explicit form depends on the precise definition of the nucleon-nucleon potential

VNN , which by itself is not an observable. Covariant perturbation theory [? ] and the method of unitary transformations

[? ] thus lead to slightly di↵erent expressions for these small 1/MN -corrections. As the state of the art, the chiral

NN-potential has been constructed up to order N3LO and it includes two-loop 2⇡-exchange, 3⇡-exchange and contact-

terms quartic in the momenta parameterized by 15 additional low-energy constants D1, . . . , D15. When inserted into the

Lippmann-Schwinger equation (in order to solve for the unitary S-matrix or the T -matrix) the chiral NN-potential is

multiplied by an exponential regulator function with a cuto↵ scale ⇤ = 500� 700MeV in order to restrict the potential

to the low-momentum region where chiral perturbation theory is applicable. The resulting NN partial-wave amplitudes

should then be independent of the cuto↵ ⇤ within a physically meaningful range of ⇤. The development of an alternative

power counting that would extend renormalization group invariance beyond the hard scale ⇤� is currently an area of

active investigation [? ? ? ]. Furthermore, methods of spectral function regularization [? ] have been employed in order

to eliminate the high-momentum region in the pion-loop integrals directly. In this case the loop functions L(q) and A(q)

receive an additional dependence on a regulator scale ⇤̃.

At order N3LO the chiral NN-potential reaches the quality of a “high-precision” potential in reproducing empirical

NN-phase shifts and deuteron properties. At the same time it provides the appropriate two-body interaction constrained

by chiral symmetry of QCD for nuclear few- and many-body calculations.

3.1.2. Nuclear many-body forces

Within the chiral e↵ective field theory framework employing nucleons and pions as the explicit degrees of freedom,

the leading-order contribution to the nuclear three-body potential arises at order N2LO and consists of three terms. The

two-pion exchange three-nucleon potential contains terms proportional to the low-energy constants c1, c3, and c4 and has

the form
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terms quartic in the momenta parameterized by 15 additional low-energy constants D1, . . . , D15. When inserted into the

Lippmann-Schwinger equation (in order to solve for the unitary S-matrix or the T -matrix) the chiral NN-potential is
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to the low-momentum region where chiral perturbation theory is applicable. The resulting NN partial-wave amplitudes

should then be independent of the cuto↵ ⇤ within a physically meaningful range of ⇤. The development of an alternative

power counting that would extend renormalization group invariance beyond the hard scale ⇤� is currently an area of

active investigation [? ? ? ]. Furthermore, methods of spectral function regularization [? ] have been employed in order

to eliminate the high-momentum region in the pion-loop integrals directly. In this case the loop functions L(q) and A(q)

receive an additional dependence on a regulator scale ⇤̃.

At order N3LO the chiral NN-potential reaches the quality of a “high-precision” potential in reproducing empirical

NN-phase shifts and deuteron properties. At the same time it provides the appropriate two-body interaction constrained

by chiral symmetry of QCD for nuclear few- and many-body calculations.
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Fig. 1. Relevant Feynman diagrams up-to-and-including next-to-leading order. Solid and dashed lines denote octet
baryons and pseudoscalar mesons, respectively. The square symbolizes a contact vertex with two derivatives. From left
to right: LO contact term, one-meson exchange, NLO contact term, planar box, crossed box, left triangle, right triangle,
football diagram.

2. Chiral potential at next-to-leading order

The derivation of chiral baryon–baryon potentials for the strangeness sector at LO using the
Weinberg power counting has been outlined in Refs. [21,44–46]. The NLO contributions for the
NN case are described in detail in Ref. [33], while the extension to baryon–baryon systems with
any combination of octet baryons has been worked out in Ref. [47]. The LO potential consists
of four-baryon contact terms without derivatives and of one-pseudoscalar-meson exchanges. At
NLO contact terms with two derivatives arise, together with loop contributions from (irreducible)
two-pseudoscalar-meson exchanges. The corresponding Feynman diagrams are shown in Fig. 1.

2.1. Contact terms

The spin dependence of the potentials due to leading order contact terms is given by [33]

V
(0)
BB→BB = CS + CT σ 1 · σ 2, (1)

where the parameters CS and CT are low-energy constants (LECs), depending on the considered
baryon–baryon channel, which need to be determined in a fit to data. At next-to-leading order
the spin and momentum dependence of the contact terms reads

V
(2)
BB→BB = C1q2 + C2k2 +

(
C3q2 + C4k2)σ 1 · σ 2 + i

2
C5(σ 1 + σ 2) · (q × k)

+ C6(q · σ 1)(q · σ 2) + C7(k · σ 1)(k · σ 2) + i
2
C8(σ 1 − σ 2) · (q × k), (2)

where Ci (i = 1, . . . ,8) are additional LECs. The transferred and average momenta, q and k,
are defined in terms of the final and initial center-of-mass momenta of the baryons, p′ and p, as
q = p′−p and k = (p′+p)/2. When performing a partial-wave projection, these terms contribute
to the two S-wave (1S0, 3S1) potentials, the four P -wave (1P1, 3P0, 3P1, 3P2) potentials, and
the 3S1–3D1 and 1P1–3P1 transition potentials in the following way [29]:

V
(1S0

)
= 4π(CS − 3CT ) + π(4C1 + C2 − 12C3 − 3C4 − 4C6 − C7)

(
p2 + p′ 2)

= C̃1S0
+ C1S0

(
p2 + p′ 2), (3)

V
(3S1

)
= 4π(CS + CT ) + π

3
(12C1 + 3C2 + 12C3 + 3C4 + 4C6 + C7)

(
p2 + p′ 2)

= C̃3S1
+ C3S1

(
p2 + p′ 2), (4)

V
(1P1

)
= 2π

3
(−4C1 + C2 + 12C3 − 3C4 + 4C6 − C7)pp′ = C1P1

pp′, (5)

V
(3P1

)
= 2π

3
(−4C1 + C2 − 4C3 + C4 + 2C5 − 8C6 + 2C7)pp′ = C3P1

pp′, (6)
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Fig. 1. Relevant Feynman diagrams up-to-and-including next-to-leading order. Solid and dashed lines denote octet
baryons and pseudoscalar mesons, respectively. The square symbolizes a contact vertex with two derivatives. From left
to right: LO contact term, one-meson exchange, NLO contact term, planar box, crossed box, left triangle, right triangle,
football diagram.

2. Chiral potential at next-to-leading order

The derivation of chiral baryon–baryon potentials for the strangeness sector at LO using the
Weinberg power counting has been outlined in Refs. [21,44–46]. The NLO contributions for the
NN case are described in detail in Ref. [33], while the extension to baryon–baryon systems with
any combination of octet baryons has been worked out in Ref. [47]. The LO potential consists
of four-baryon contact terms without derivatives and of one-pseudoscalar-meson exchanges. At
NLO contact terms with two derivatives arise, together with loop contributions from (irreducible)
two-pseudoscalar-meson exchanges. The corresponding Feynman diagrams are shown in Fig. 1.

2.1. Contact terms

The spin dependence of the potentials due to leading order contact terms is given by [33]

V
(0)
BB→BB = CS + CT σ 1 · σ 2, (1)

where the parameters CS and CT are low-energy constants (LECs), depending on the considered
baryon–baryon channel, which need to be determined in a fit to data. At next-to-leading order
the spin and momentum dependence of the contact terms reads

V
(2)
BB→BB = C1q2 + C2k2 +

(
C3q2 + C4k2)σ 1 · σ 2 + i

2
C5(σ 1 + σ 2) · (q × k)

+ C6(q · σ 1)(q · σ 2) + C7(k · σ 1)(k · σ 2) + i
2
C8(σ 1 − σ 2) · (q × k), (2)

where Ci (i = 1, . . . ,8) are additional LECs. The transferred and average momenta, q and k,
are defined in terms of the final and initial center-of-mass momenta of the baryons, p′ and p, as
q = p′−p and k = (p′+p)/2. When performing a partial-wave projection, these terms contribute
to the two S-wave (1S0, 3S1) potentials, the four P -wave (1P1, 3P0, 3P1, 3P2) potentials, and
the 3S1–3D1 and 1P1–3P1 transition potentials in the following way [29]:
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Fig. 1. Relevant Feynman diagrams up-to-and-including next-to-leading order. Solid and dashed lines denote octet
baryons and pseudoscalar mesons, respectively. The square symbolizes a contact vertex with two derivatives. From left
to right: LO contact term, one-meson exchange, NLO contact term, planar box, crossed box, left triangle, right triangle,
football diagram.

2. Chiral potential at next-to-leading order

The derivation of chiral baryon–baryon potentials for the strangeness sector at LO using the
Weinberg power counting has been outlined in Refs. [21,44–46]. The NLO contributions for the
NN case are described in detail in Ref. [33], while the extension to baryon–baryon systems with
any combination of octet baryons has been worked out in Ref. [47]. The LO potential consists
of four-baryon contact terms without derivatives and of one-pseudoscalar-meson exchanges. At
NLO contact terms with two derivatives arise, together with loop contributions from (irreducible)
two-pseudoscalar-meson exchanges. The corresponding Feynman diagrams are shown in Fig. 1.
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where the parameters CS and CT are low-energy constants (LECs), depending on the considered
baryon–baryon channel, which need to be determined in a fit to data. At next-to-leading order
the spin and momentum dependence of the contact terms reads
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are defined in terms of the final and initial center-of-mass momenta of the baryons, p′ and p, as
q = p′−p and k = (p′+p)/2. When performing a partial-wave projection, these terms contribute
to the two S-wave (1S0, 3S1) potentials, the four P -wave (1P1, 3P0, 3P1, 3P2) potentials, and
the 3S1–3D1 and 1P1–3P1 transition potentials in the following way [29]:
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Fig. 2. “Total” cross section σ (as defined in Eq. (24)) as a function of plab. The experimental cross sections are taken
from Refs. [54] (filled circles), [55] (open squares), [69] (open circles), and [70] (filled squares) (Λp → Λp), from [56]
(Σ−p → Λn, Σ−p → Σ0n) and from [57] (Σ−p → Σ−p, Σ+p → Σ+p). The red/dark band shows the chiral EFT
results to NLO for variations of the cutoff in the range Λ = 500, . . . ,650 MeV, while the green/light band are results to
LO for Λ = 550, . . . ,700 MeV. The dashed curve is the result of the Jülich ’04 meson-exchange potential [37].

also for Λp the NLO results are now well in line with the data even up to the ΣN threshold.
Furthermore, one can see that the dependence on the cutoff mass is strongly reduced in the NLO
case. We also note that in some cases the LO and the NLO bands do not overlap. This is partly
due to the fact that the description at LO is not as precise as at NLO (cf. the total χ2 values in
Table 5). Also, the error bands are just given by the cutoff variation and thus can be considered
as lower limits.

A quantitative comparison with the experiments is provided in Table 5. There we list the
obtained overall χ2 but also separate values for each data set that was included in the fitting
procedure. Obviously the best results are achieved in the range Λ = 500–650 MeV. Here, in
addition, the χ2 exhibits also a fairly weak cutoff dependence so that one can really speak of
a plateau region. For larger cutoff values the χ2 increases smoothly while it grows dramatically
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Fig. 6. The Λp 1S0 and 1P1 phase shifts δ as a function of plab. The red/dark band shows the chiral EFT results to
NLO for variations of the cutoff in the range Λ = 500, . . . ,650 MeV, while the green/light band shows results to LO for
Λ = 550, . . . ,700 MeV. The dashed curve is the result of the Jülich ’04 meson-exchange potential [37].

Fig. 7. The Λp phase shifts for the coupled 3S1–3D1 partial wave as a function of plab. Same description of curves as
in Fig. 6.

state in the ΣN system. It should be said, however, that the majority of the meson-exchange
potentials [36,38,39] produce an unstable bound state, similar to our NLO interaction. The only
characteristic difference of the chiral EFT interactions to the meson-exchange potentials might
be the mixing parameter ϵ1 which is fairly large in the former case and close to 45◦ at the ΣN

threshold, see Fig. 7. It is a manifestation of the fact that the pertinent Λp T -matrices (for the
3S1 → 3S1, 3D1 → 3D1, and 3S1 ↔ 3D1 transitions) are all of the same magnitude.

The strong variation of the 3S1–3D1 amplitudes around the ΣN threshold is reflected in
an impressive increase in the Λp cross section at the corresponding energy, as seen in Fig. 2.
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FIG. 2. ⇤N phase-shifts in the 1S0 and 3S1 partial waves. Full results including the coupling to ⌃N , taken from Ref. [17], are
shown in the left and middle panel, respectively. The red/dark band is the result for the chiral EFT interaction at NLO. The
dashed curve corresponds to the Jülich ’04 meson-exchange interaction [29], the dotted curve to that of the Nijmegen NSC97f
interaction [30]. In the right panel results for the 3S1 phase-shift are displayed (for cuto↵s ⇤=450MeV and 500MeV) where
the coupling to the ⌃N channel is switched o↵.

required to describe the ⇤N scattering data. In fact,
the ⇤N and ⌃N scattering data themselves do not allow
to discriminate between these scenarios. The situation
is quite di↵erent, however, when such interactions are
employed in calculations of hypernuclei [36–38] and/or
hyperon properties in nuclear matter [39]. This is well-
known since many years and has been discussed, e.g., in
the context of light hypernuclei in Refs. [36–38]. Specifi-
cally, in the work by Gibson et al. [36] the e↵ect of ⇤N–
⌃N coupling (also called ⇤–⌃ conversion) has been re-
viewed and it has been argued that the ⇤–⌃ conversion
in the nuclear medium is suppressed as compared to that
in free space. For a discussion in the context of neutron
matter results see Ref. [39].

Accordingly, with regard to our G-matrix calculation
one has to expect that at higher density the ⇤N–⌃N cou-
pling gets increasingly suppressed. As a consequence, the
in-medium properties are to a greater extent determined
by the (diagonal) ⇤N -interaction alone. If this interac-
tion is only weakly attractive or even repulsive as for the
NLO chiral EFT interaction [17], U⇤(0, ⇢) will become
repulsive at higher densities. This is precisely what we
observe for the EFT interactions where the contribution
of the 3S1 partial wave eventually changes the sign.

On the other hand, when the ⇤N–⌃N coupling is fairly
weak (like for the Jülich ’04 interaction) or when simple
e↵ective ⇤N potentials fitted to ⇤N data are used, where
the coupling to the ⌃N -channel is completely ignored,
then one ends up with a rather attractive in-medium
⇤N -potential. Typically, such interactions lead to too
attractive results for U⇤(0, ⇢) in G-matrix calculations,

and also to overbinding when used in few- and many-
body calculations of hypernuclei [18, 40]. This deficiency
can then be only cured by introducting a (phenomenolog-
ical) strongly repulsive ⇤NN three-baryon force [40, 41].
Let us mention that contributions from higher partial

waves, specifically from the P waves, play a more impor-
tant role at higher density. Most of those are repulsive,
for the NLO chiral EFT interactions [19, 20] but also for
the Nijmegen NSC97f potential [30, 32].

Conclusions. The coupling between the ⇤N - and ⌃N -
channels plays a significant role in the hyperon-nucleon
interaction. Its strong influence on the properties of light
hypernuclei has been thoroughly examined and discussed
in the past [18, 36, 38]. The results of a G-matrix cal-
culation reported in the present work reveal that this
coupling has also a crucial impact on in-medium proper-
ties of ⇤-hyperons. This conclusion is based on hyperon-
nucleon inteactions derived recently within chiral EFT
up to NLO on the one hand side, and the Jülich ’04
interaction [29] which stands as representative for con-
ventional one-boson exchange Y N -models, on the other
hand side. The former interaction is characterized by a
weak diagonal ⇤N -interaction and a rather strong ⇤N–
⌃N coupling, whereas in the Jülich ’04 model the ⇤N -
interaction itself is fairly attractive and accordingly the
⇤N–⌃N coupling significantly weaker. While both inter-
actions yield a comparable and satisfactory description of
the available ⇤N and ⌃N scattering data [17, 29], their
predictions for the single-particle potential U⇤(0, ⇢) di↵er
significantly. Specifically, for the chiral EFT interaction
U⇤(0, ⇢) becomes increasingly repulsive for higher den-
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FIG. 2. ⇤N phase-shifts in the 1S0 and 3S1 partial waves. Full results including the coupling to ⌃N , taken from Ref. [17], are
shown in the left and middle panel, respectively. The red/dark band is the result for the chiral EFT interaction at NLO. The
dashed curve corresponds to the Jülich ’04 meson-exchange interaction [29], the dotted curve to that of the Nijmegen NSC97f
interaction [30]. In the right panel results for the 3S1 phase-shift are displayed (for cuto↵s ⇤=450MeV and 500MeV) where
the coupling to the ⌃N channel is switched o↵.

required to describe the ⇤N scattering data. In fact,
the ⇤N and ⌃N scattering data themselves do not allow
to discriminate between these scenarios. The situation
is quite di↵erent, however, when such interactions are
employed in calculations of hypernuclei [36–38] and/or
hyperon properties in nuclear matter [39]. This is well-
known since many years and has been discussed, e.g., in
the context of light hypernuclei in Refs. [36–38]. Specifi-
cally, in the work by Gibson et al. [36] the e↵ect of ⇤N–
⌃N coupling (also called ⇤–⌃ conversion) has been re-
viewed and it has been argued that the ⇤–⌃ conversion
in the nuclear medium is suppressed as compared to that
in free space. For a discussion in the context of neutron
matter results see Ref. [39].

Accordingly, with regard to our G-matrix calculation
one has to expect that at higher density the ⇤N–⌃N cou-
pling gets increasingly suppressed. As a consequence, the
in-medium properties are to a greater extent determined
by the (diagonal) ⇤N -interaction alone. If this interac-
tion is only weakly attractive or even repulsive as for the
NLO chiral EFT interaction [17], U⇤(0, ⇢) will become
repulsive at higher densities. This is precisely what we
observe for the EFT interactions where the contribution
of the 3S1 partial wave eventually changes the sign.

On the other hand, when the ⇤N–⌃N coupling is fairly
weak (like for the Jülich ’04 interaction) or when simple
e↵ective ⇤N potentials fitted to ⇤N data are used, where
the coupling to the ⌃N -channel is completely ignored,
then one ends up with a rather attractive in-medium
⇤N -potential. Typically, such interactions lead to too
attractive results for U⇤(0, ⇢) in G-matrix calculations,

and also to overbinding when used in few- and many-
body calculations of hypernuclei [18, 40]. This deficiency
can then be only cured by introducting a (phenomenolog-
ical) strongly repulsive ⇤NN three-baryon force [40, 41].
Let us mention that contributions from higher partial

waves, specifically from the P waves, play a more impor-
tant role at higher density. Most of those are repulsive,
for the NLO chiral EFT interactions [19, 20] but also for
the Nijmegen NSC97f potential [30, 32].

Conclusions. The coupling between the ⇤N - and ⌃N -
channels plays a significant role in the hyperon-nucleon
interaction. Its strong influence on the properties of light
hypernuclei has been thoroughly examined and discussed
in the past [18, 36, 38]. The results of a G-matrix cal-
culation reported in the present work reveal that this
coupling has also a crucial impact on in-medium proper-
ties of ⇤-hyperons. This conclusion is based on hyperon-
nucleon inteactions derived recently within chiral EFT
up to NLO on the one hand side, and the Jülich ’04
interaction [29] which stands as representative for con-
ventional one-boson exchange Y N -models, on the other
hand side. The former interaction is characterized by a
weak diagonal ⇤N -interaction and a rather strong ⇤N–
⌃N coupling, whereas in the Jülich ’04 model the ⇤N -
interaction itself is fairly attractive and accordingly the
⇤N–⌃N coupling significantly weaker. While both inter-
actions yield a comparable and satisfactory description of
the available ⇤N and ⌃N scattering data [17, 29], their
predictions for the single-particle potential U⇤(0, ⇢) di↵er
significantly. Specifically, for the chiral EFT interaction
U⇤(0, ⇢) becomes increasingly repulsive for higher den-
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Fig. 1. Relevant Feynman diagrams up-to-and-including next-to-leading order. Solid and dashed lines denote octet
baryons and pseudoscalar mesons, respectively. The square symbolizes a contact vertex with two derivatives. From left
to right: LO contact term, one-meson exchange, NLO contact term, planar box, crossed box, left triangle, right triangle,
football diagram.

2. Chiral potential at next-to-leading order

The derivation of chiral baryon–baryon potentials for the strangeness sector at LO using the
Weinberg power counting has been outlined in Refs. [21,44–46]. The NLO contributions for the
NN case are described in detail in Ref. [33], while the extension to baryon–baryon systems with
any combination of octet baryons has been worked out in Ref. [47]. The LO potential consists
of four-baryon contact terms without derivatives and of one-pseudoscalar-meson exchanges. At
NLO contact terms with two derivatives arise, together with loop contributions from (irreducible)
two-pseudoscalar-meson exchanges. The corresponding Feynman diagrams are shown in Fig. 1.

2.1. Contact terms

The spin dependence of the potentials due to leading order contact terms is given by [33]

V
(0)
BB→BB = CS + CT σ 1 · σ 2, (1)

where the parameters CS and CT are low-energy constants (LECs), depending on the considered
baryon–baryon channel, which need to be determined in a fit to data. At next-to-leading order
the spin and momentum dependence of the contact terms reads

V
(2)
BB→BB = C1q2 + C2k2 +

(
C3q2 + C4k2)σ 1 · σ 2 + i

2
C5(σ 1 + σ 2) · (q × k)

+ C6(q · σ 1)(q · σ 2) + C7(k · σ 1)(k · σ 2) + i
2
C8(σ 1 − σ 2) · (q × k), (2)

where Ci (i = 1, . . . ,8) are additional LECs. The transferred and average momenta, q and k,
are defined in terms of the final and initial center-of-mass momenta of the baryons, p′ and p, as
q = p′−p and k = (p′+p)/2. When performing a partial-wave projection, these terms contribute
to the two S-wave (1S0, 3S1) potentials, the four P -wave (1P1, 3P0, 3P1, 3P2) potentials, and
the 3S1–3D1 and 1P1–3P1 transition potentials in the following way [29]:

V
(1S0

)
= 4π(CS − 3CT ) + π(4C1 + C2 − 12C3 − 3C4 − 4C6 − C7)

(
p2 + p′ 2)

= C̃1S0
+ C1S0

(
p2 + p′ 2), (3)

V
(3S1

)
= 4π(CS + CT ) + π

3
(12C1 + 3C2 + 12C3 + 3C4 + 4C6 + C7)

(
p2 + p′ 2)

= C̃3S1
+ C3S1

(
p2 + p′ 2), (4)

V
(1P1

)
= 2π

3
(−4C1 + C2 + 12C3 − 3C4 + 4C6 − C7)pp′ = C1P1

pp′, (5)

V
(3P1

)
= 2π

3
(−4C1 + C2 − 4C3 + C4 + 2C5 − 8C6 + 2C7)pp′ = C3P1

pp′, (6)
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HYPERON - NUCLEON - NUCLEON 
THREE-BODY FORCES  from  CHIRAL SU(3) EFT

2

I. INTRODUCTION

Three-body forces (3BFs) are an indispensable ingredient of any modern calculation of few-nucleon systems. Specif-
ically, for the three- and four-nucleon systems where rigorous computations can be performed based on the Faddeev
or Faddeev-Yakubovsky equations there is clear evidence that agreement with experimental data cannot be achieved
if one resorts to nucleon-nucleon (NN) forces alone. Three-nucleon forces are required to reproduce correctly the
binding energies in the few-nucleon sector but also for scattering observables such as the proton-deuteron differential
cross section at incident proton energies around 100–200 MeV. For a recent review on these topics see, for example,
Ref. [1]. Accordingly, one expects that such three-body forces are also important for heavier nuclei as well as for
the properties of nuclear matter. Indeed, in the latter case standard calculations based on two-body interactions
and utilizing the Bethe-Goldstone equation are unable to describe the saturation point correctly, i.e., to obtain the
empirical energy per nucleon, of E/A = �16 MeV, at the saturation density, ⇢

0

= 0.17 fm�3. Three-nucleon forces
are considered as an essential mechanism that could resolve this problem [2–4].

Likewise, three-body forces are expected also to play an important role in strangeness nuclear physics [5], in
particular the Lambda-nucleon-nucleon (⇤NN) interaction. It has been argued in the context of (exotic) neutron star
matter that strongly repulsive 3BFs are needed in order to explain the recent observation of two-solar-mass neutron
stars, i.e., to resolve the so-called hyperon puzzle [6–10]. For example, a phenomenological ⇤NN three-body
force has been introduced in Ref. [10], with a repulsive coupling strength chosen large enough just so
that the ⇤ is prevented from appearing in dense matter and the equation-of-state remains sufficiently
stiff to support a 2M� neutron star. The situation is less clear when it comes to light hypernuclei such as the
hypertriton 3

⇤

H, or 4

⇤

H and 4

⇤

He, owing to the fact that the two-body interaction in the relevant ⇤N and ⌃N systems
is not well determined from the scarce experimental data presently available.

Utilizing realistic models of the three-baryon force directly in many-body calculations or in the Brueckner-Bethe-
Goldstone approach (e.g., via the Bethe-Faddeev equations [11]) is a very challenging technical task. Therefore, it
has become customary to follow an alternative and simpler approach that consists in employing a density-dependent
two-body interaction derived from the underlying three-body forces. For the nucleonic sector such a density-
dependent in-medium NN interaction, generated at one-loop order by the leading chiral three-nucleon force, has been
constructed in Ref. [12]. It has been shown in subsequent studies [13, 14] and by several other calculations in the
literature [15–20] that his approximate treatment of three-body forces works very well.

In the present work we investigate the effect of the ⇤NN three-body force on the ⇤N interaction in the presence of a
nuclear medium. We start from the leading (irreducible) 3BFs, cf. Fig. 1, which have been derived recently [21] within
SU(3) chiral effective field theory (�EFT), a systematic approach that exploits the symmetries of the underlying
QCD. Among other advantages, this approach ensures that the three-body forces are constructed consistently with
the corresponding two-baryon interactions (e.g. ⇤N , ⌃N) [22, 23]. In our derivation we follow closely the work of
Ref. [12] and extend those calculations to sectors with non-zero strangeness. As a result one obtains a density-
dependent effective baryon-baryon interaction which facilitates the inclusion of effects from 3BFs into many-body
calculations.

The irreducible chiral 3BFs appear formally at next-to-next-to-leading order (NNLO). However, in the nucleonic
sector one has observed that some of the corresponding low-energy constants (LECs) are much larger than expected
from the hierarchy of nuclear forces. This feature has its physical origin in the strong coupling of the ⇡N system to the
low-lying �(1232)-resonance. It is therefore natural to include the �(1232)-isobar as an explicit degree of freedom in
the chiral Lagrangian (cf. Refs. [24–28]). The small mass difference between nucleons and deltas (293 MeV) introduces
a small scale, which can be included consistently in the chiral power counting scheme and the hierarchy of nuclear
forces. The dominant part of the three-nucleon interaction mediated by two-pion exchange and virtual �(1232)
excitation is then promoted to next-to-leading order (NLO). The appearance of the inverse mass splitting explains
the large numerical values of the corresponding LECs [29–32].

In SU(3) �EFT the situation is similar. Specifically, in systems with strangeness S = �1, like ⇤NN , intermediate
baryons such as the spin-3/2 ⌃⇤(1385)-resonance could play an analogous role as the �(1232) in the NNN system.

NNLO:

Figure 1. Leading chiral three-baryon interactions: two-meson exchange, one-meson exchange and contact term.

[8]
[8]

[8] [8]

[8]

Chiral SU(3) Effective Field Theory:  
interacting pseudoscalar meson & baryon octets + contact terms

3-baryon
sector:

Chiral SU(3) Effective Field Theory with explicit decuplet baryons: 

explicit treatment of
baryon decuplet :

promotion to NLO
[10]

3

NLO:

Figure 2. Three-baryon forces arising from virtual decuplet excitation (represented by double lines).

(1) (2a) (2b) (3) (4) (5a) (5b) (6)

Figure 3. Effective two-baryon interaction from genuine three-baryon forces. Contributions arise from two-pion exchange (1),
(2a), (2b), (3), one-pion exchange (4), (5a), (5b) and the contact interaction (6).

Indeed the decuplet-octet mass splittings are on average smaller than the delta-nucleon splitting. Also in SU(3)
�EFT the mass splitting (in the chiral limit) should be counted together with external momenta and meson masses as
O(q) and therefore parts of the NNLO three-baryon interaction are promoted to NLO by the explicit inclusion of the
baryon decuplet, as illustrated in Fig. 2 (see also Refs. [25, 31, 33]). One expects that these NLO contributions give
the dominant part of the 3BFs and thus should provide a reasonable basis for investigating the effects of the ⇤NN
interaction. Of particular interest is the long-range contribution arising from two-pion exchange.

In the present paper we exploit the mechanism of decuplet saturation to estimate the strengths of chiral 3BFs. By
including decuplet baryons not only parts of the two-pion exchange 3BF are promoted to NLO but also contributions
that involve contact vertices. This is illustrated in Fig. 2. In the purely nucleonic case such contributions do not
arise because a leading-order �NNN four-baryon contact vertex is forbidden by the Pauli principle. The decuplet
induced 3BF of short range still involve two unknown parameters and, therefore, a reliable quantitative estimate of
3BF effects in the strangeness S = �1 sector is difficult to make at present. Contrary to the practice in the nucleonic
sector, a direct determination of the LECs from experimental information on few-baryon systems with strangeness
S = �1 is not (yet) feasible because of the limited amount and accuracy of the data.

This paper is organized as follows. In Sec. II we present the general expressions for the effective two-baryon
potential derived from the irreducible chiral three-baryon forces for all strangeness sectors. As an example we give
the explicit results for the ⇤N interaction in symmetric and asymmetric nuclear matter. In Sec. III we introduce the
pertinent chiral Lagrangians including decuplet baryons and estimate the LECs of the 3BFs via decuplet saturation.
Finally, in Sec. IV, we present numerical results for the in-medium ⇤N interaction within this approximation. In the
appendices we collect for comparison the explicit expressions for the antisymmetrized NN in-medium interaction in
isospin-symmetric nuclear matter. Furthermore, details related to the construction of the decuplet Lagrangian are
presented.

In this work we consider only those medium corrections which arise from irreducible three-baryon forces. Further
density-dependent contributions originating from reducible three-baryon processes are also known to be impor-
tant. A prominent example is the reducible ⇤NN interaction involving two-pion exchange and a ⌃ hyperon in the
intermediate state. In proper few-body calculations incorporating both ⇤ and ⌃ hyperons as explicit degrees
of freedom, such reducible contributions are generated by coupled-channel Faddeev and Yakubovsky equations from
iterated ⇤N $ ⌃N interactions. An investigation of these reducible contributions in the many-body sector goes
beyond the scope of the present paper.

II. IN-MEDIUM BARYON-BARYON INTERACTION

In this section we derive the effect of a three-body force on the baryon-baryon interaction in the presence of a
(hyper)nuclear medium. We follow closely the work of Ref. [12], where density-dependent corrections to the NN
interaction have been calculated from leading-order chiral three-nucleon forces. In order to obtain an effective baryon-
baryon interaction from the irreducible 3BFs in Fig. 1, one closes two baryon lines which represents diagrammatically
the sum over occupied states within the Fermi sea. Such a “medium insertion” is symbolized by short double lines on
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[10]
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SU(3) symmetry and contact terms
• poor database for YN interaction
• use SU(3) symmetric contact terms for reduction of LECs

( SU(3) breaking e�ects from mu,d ”= ms derived in [Petschauer, Kaiser, NPA916, 2013] )

• LO+NLO contact terms of NN interaction [Epelbaum, 2000]
generalized by SU(3) flavor symmetry

8 ¢ 8 = 27 ü 8s ü 1 ü 10 ü 10ú ü 8a

S Channel I V 1S0, 3P0, 3P1, 3P2 V 3S1, 3S1-3D1, 1P1 V 1P1æ3P1
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" 1
2

!
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⌃N æ ⌃N 1
2

1
10

!
C27 + 9C8s

" 1
2
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• C8s 8a can be fixed from considering ⇤-nuclear spin-orbit force in medium
[Haidenbauer, Meißner, NPA936, 2015]
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SU(3) symmetry and contact terms
• poor database for YN interaction
• use SU(3) symmetric contact terms for reduction of LECs

( SU(3) breaking e�ects from mu,d ”= ms derived in [Petschauer, Kaiser, NPA916, 2013] )

• LO+NLO contact terms of NN interaction [Epelbaum, 2000]
generalized by SU(3) flavor symmetry
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[Polinder, Haidenbauer, Meißner, NPA779, 2006] [Petschauer, Kaiser, NPA916, 2013]

• C8s 8a can be fixed from considering ⇤-nuclear spin-orbit force in medium
[Haidenbauer, Meißner, NPA936, 2015]
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 Decuplet Dominance
in YNN three-body forces

Estimates of  YNN 3-body interactions assuming 
dominant decuplet (⌃⇤, �) intermediate states
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… much reduced set of parameters -
     Basic vertices :

Three-baryon forces

• construction of chiral Lagrangian in non-relativistic limit
with minimal number of terms for full SU(3) sector
[Petschauer, Kaiser, Haidenbauer, Meißner, Weise, PRC93 (2016)]

• necessary vertices:
18 low-energy constants

(SU(3) symmetric)

14 low-energy constants
[Petschauer, Kaiser, NPA916 (2013)]

10 low-energy constants
[Krause, Helv.Phys.Acta 63 (1990)]

¥

¥ +

¥ +

• vertices with decuplet baryons:

one constant (C = 3
4 gA ¥ 1 from � æ Nfi)

two constants (Pauli-forbidden in nucleonic sector)
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Possible decuplet contributions with strangeness S = 0, ≠1

transition type B

ú

NNN æ NNN fifi �

⇤NN æ ⇤NN fifi ⌃ú

⇤NN æ ⇤NN fiK ⌃ú

⇤NN æ ⇤NN KK ⌃ú

⇤NN æ ⇤NN fi ⌃ú

⇤NN æ ⇤NN K ⌃ú

⇤NN æ ⇤NN ct ⌃ú

⇤NN ¡ ⌃NN fifi �,⌃ú

⇤NN ¡ ⌃NN fiK �,⌃ú

⇤NN ¡ ⌃NN fi÷ ⌃ú

⇤NN ¡ ⌃NN KK ⌃ú

⇤NN ¡ ⌃NN K÷ ⌃ú

⇤NN ¡ ⌃NN fi �,⌃ú

⇤NN ¡ ⌃NN K ⌃ú

⇤NN ¡ ⌃NN ÷ ⌃ú

⇤NN ¡ ⌃NN ct ⌃ú

transition type B

ú

⌃NN æ ⌃NN fifi �,⌃ú

⌃NN æ ⌃NN fiK �,⌃ú

⌃NN æ ⌃NN fi÷ ⌃ú

⌃NN æ ⌃NN KK ⌃ú

⌃NN æ ⌃NN K÷ ⌃ú

⌃NN æ ⌃NN ÷÷ ⌃ú

⌃NN æ ⌃NN fi �,⌃ú

⌃NN æ ⌃NN K ⌃ú

⌃NN æ ⌃NN ÷ ⌃ú

⌃NN æ ⌃NN ct ⌃ú
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transition type B⇤

NNN ! NNN ⇡⇡ �

⇤NN ! ⇤NN ⇡⇡ ⌃⇤

⇤NN ! ⇤NN ⇡K ⌃⇤

⇤NN ! ⇤NN KK ⌃⇤

⇤NN ! ⇤NN ⇡ ⌃⇤

⇤NN ! ⇤NN K ⌃⇤

⇤NN ! ⇤NN ct ⌃⇤

⇤NN $ ⌃NN ⇡⇡ �,⌃⇤

⇤NN $ ⌃NN ⇡K �,⌃⇤

⇤NN $ ⌃NN ⇡⌘ ⌃⇤

⇤NN $ ⌃NN KK ⌃⇤

⇤NN $ ⌃NN K⌘ ⌃⇤

⇤NN $ ⌃NN ⇡ �,⌃⇤

⇤NN $ ⌃NN K ⌃⇤

⇤NN $ ⌃NN ⌘ ⌃⇤

⇤NN $ ⌃NN ct ⌃⇤

transition type B⇤

⌃NN ! ⌃NN ⇡⇡ �,⌃⇤

⌃NN ! ⌃NN ⇡K �,⌃⇤

⌃NN ! ⌃NN ⇡⌘ ⌃⇤

⌃NN ! ⌃NN KK ⌃⇤

⌃NN ! ⌃NN K⌘ ⌃⇤

⌃NN ! ⌃NN ⌘⌘ ⌃⇤

⌃NN ! ⌃NN ⇡ �,⌃⇤

⌃NN ! ⌃NN K ⌃⇤

⌃NN ! ⌃NN ⌘ ⌃⇤

⌃NN ! ⌃NN ct ⌃⇤

Table IV. Enhanced three-body interactions through decuplet saturation for strangeness 0 and �1 systems, with classes of
diagrams as specified: two-meson exchange, one-meson exchange and contact interaction (ct).

by the ⌃⇤(1385) resonance alone. However, for some transitions involving pions also the �(1232) isobar contributes.
Resonances with higher strangeness can not be reached. Note that in contrast to the NNN interaction, for S = �1
the one-meson exchange and the contact 3BF also receive contributions from the excitation of decuplet baryons.

C. Lambda-nucleon-nucleon in decuplet approximation

Using the LECs derived from decuplet saturation, this fixes the constants of the ⇤NN (contact, one-pion and
two-pion exchange) three-body interaction introduced in Ref. [22]. These particular linear combinations of coefficients
read

C 0
1

= C 0
3

=
H 02

72�
, C 0

2

= 0 ,

D0
1

= 0 , D0
2

=
2CH 0

9�
,

3b
0

+ b
D

= 0 , 2b
2

+ 3b
4

= � C2

�
, (45)

and they depend only on the combination H 0 = H
1

+ 3H
2

of the B⇤BBB contact couplings. Notably, the constants
C 0

i

of the ⇤NN contact interaction are positive independently of the values H
1

and H
2

.
With the above values estimated via decuplet saturation, the three components of the density-dependent ⇤n po-

tential in a nuclear medium with densities ⇢
p

and ⇢
n

take the following simple forms

V med,⇡⇡

⇤n

=
C2g2

A

12⇡2f4

0

�

(
1

4

⇥8
3
(kn

f

3 + 2kp
f

3

)� 4(q2 + 2m2)�̃
0

(p)� 2q2�̃
1

(p) + (q2 + 2m2)2G̃
0

(p, q)
⇤

+
i

2
(~q ⇥ ~p ) · ~�

2

�
2�̃

0

(p) + 2�̃
1

(p)� (q2 + 2m2)(G̃
0

(p, q) + 2G̃
1

(p, q))
�
)
, (46)

V med,⇡

⇤n

=
g
A

CH 0

54⇡2f2

0

�

�
2(kn

f

3 + 2kp
f

3

)� 3m2�̃
0

(p)
�
, (47)

V med,ct

⇤n

=
H 02

18�
(⇢

n

+ 2⇢
p

) , (48)

4

a baryon propagator. All types of diagrams arising this way are shown in Fig. 3.
We restrict ourselves to the contact term and to the contributions from one- and two-pion exchange processes which

are expected to be dominant. Hence, the calculation is done for equal meson masses. In principle, within SU(3) �EFT
further contributions arise that involve the exchange of at least one heavier meson (kaon or eta meson). At moderate
densities these contributions of much shorter range can effectively be absorbed into a contact term representing the
short-range part of the three-baryon force. When evaluating diagrams the medium insertion provides the factor
�2⇡�(k

0

)✓(k
f

� |~k|). An additional minus sign comes from a closed fermion loop. Equivalently, the effective two-body
interaction can be constructed from the expressions for the three-baryon potentials in Ref. [22] via the relation

V
12

=
X

B

tr
�3

Z

|~k|k

B

f

d3k

(2⇡)3

V
123

, (1)

where tr
�3 denotes the spin trace over the third particle and the sum goes over all baryon species B in the Fermi sea

(with Fermi momentum kB

f

). In the following, we derive the general expressions of the effective potentials for a single
baryon species B. The full potential is given by a sum over all species. The density of the baryon species B is given
by

⇢
B

= 2

Z

|~k|k

B

f

d3k

(2⇡)3

=
(kB

f

)
3

3⇡2

, (2)

and the full density is obtained by summing over all species in the (hyper)nuclear medium, ⇢ =
P

B

⇢
B

.
As done in Ref. [13], we consider the scattering of two baryons within the medium in the center-of-mass frame

B
1

(~p ) + B
2

(�~p ) ! B
3

(~p 0) + B
4

(�~p 0) , (3)

for on-shell kinematics: p2 = p02. For direct diagrams the relevant momentum transfer is ~q = ~p 0�~p, for the exchange-
type diagrams the relevant momentum transfer is ~k = ~p 0 + ~p.

In the course of the calculation one encounters integrals of one pion propagator or the product of two pion propa-
gators over a Fermi sphere. The loop functions �

i

involving a single pion propagator are defined by

Z

|~l|k

B

f

d3l

2⇡

1

m2

⇡

+ (~l + ~p )2

0

@
1
~l
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1

A =

0

@
�

0
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f

)
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1

(p, kB

f

)

�
2

(p, kB

f

) + ~p ⌦ ~p�
3

(p, kB

f

)

1

A . (4)

The loop functions G
i

involving two different pion propagators are given by

Z

|~l|k

B

f
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2⇡

1

[m2

⇡

+ (~l + ~p )2][m2

⇡
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0

BBBBBBBB@

1
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1

CCCCCCCCA

=

0

BBBBBBBB@
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f

)
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f

)

G
2
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3

(p, q, kB

f

)

+(~p 0 � ~p ) ⌦ (~p 0 � ~p )G
4
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f

)
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f

)

(~p 0 + ~p )G
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f
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G⇤⇤(p, q, kB

f

)

1

CCCCCCCCA

. (5)

The explicit formulas for the loop functions can be found in Section III.A. of Ref. [13]. Note that in some cases the
expression on the left-hand side of Eq. (5) (with two pion propagators) appears with the substitution ~p 0 ! �~p 0.
Consequently, this substitution has also to be done on the right-hand side and the arguments of G

i

are changed to
G

i

(p, k, kB

f

).

A. Contributions from two-pion exchange

Let us start with the two-pion exchange contribution to the in-medium baryon-baryon interaction. The corre-
sponding three-baryon potential for a prototype two-meson exchange diagram is given in Eq. (34) in Ref. [22] and it
reads

V = � 1

4f4

0

~�
A

· ~q
li

~�
C

· ~q
nk

(~q 2

li

+ m2

�1
)(~q 2

nk

+ m2

�2
)

⇣
N1

lmn

ijk

+ N2

lmn

ijk

~q
li

· ~q
nk

+ N3

lmn

ijk

i (~q
li

⇥ ~q
nk

) · ~�
B

⌘
, (6)

Three-baryon forces

• construction of chiral Lagrangian in non-relativistic limit
with minimal number of terms for full SU(3) sector
[Petschauer, Kaiser, Haidenbauer, Meißner, Weise, PRC93 (2016)]

• necessary vertices:
18 low-energy constants

(SU(3) symmetric)

14 low-energy constants
[Petschauer, Kaiser, NPA916 (2013)]

10 low-energy constants
[Krause, Helv.Phys.Acta 63 (1990)]
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one constant (C = 3
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Two constants 

Pauli-forbidden 
in NN sector
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a baryon propagator. All types of diagrams arising this way are shown in Fig. 3.
We restrict ourselves to the contact term and to the contributions from one- and two-pion exchange processes which

are expected to be dominant. Hence, the calculation is done for equal meson masses. In principle, within SU(3) �EFT
further contributions arise that involve the exchange of at least one heavier meson (kaon or eta meson). At moderate
densities these contributions of much shorter range can effectively be absorbed into a contact term representing the
short-range part of the three-baryon force. When evaluating diagrams the medium insertion provides the factor
�2⇡�(k

0

)✓(k
f

�|~k|). An additional minus sign comes from a closed fermion loop. Equivalently, the effective two-body
interaction can be constructed from the expressions for the three-baryon potentials in Ref. [22] via the relation

V
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=
X
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f
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(2⇡)3

V
123

, (1)

where tr
�3 denotes the spin trace over the third particle and the sum goes over all baryon species B in the Fermi sea

(with Fermi momentum kB

f

). In the following, we derive the general expressions of the effective potentials for a single
baryon species B. The full potential is given by a sum over all species. The density of the baryon species B is given
by

⇢
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= 2
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and the full density is obtained by summing over all species in the (hyper)nuclear medium, ⇢ =
P

B

⇢
B

.
As done in Ref. [13], we consider the scattering of two baryons within the medium in the center-of-mass frame

B
1

(~p ) + B
2

(�~p ) ! B
3

(~p 0) + B
4

(�~p 0) , (3)

for on-shell kinematics: p2 = p02. For direct diagrams the relevant momentum transfer is ~q = ~p 0 � ~p, for the exchange-
type diagrams the relevant momentum transfer is ~k = ~p 0 + ~p.

In the course of the calculation one encounters integrals of one pion propagator or the product of two pion propa-
gators over a Fermi sphere. The loop functions �

i

involving a single pion propagator are defined by
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The loop functions G
i

involving two different pion propagators are given by
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The explicit formulas for the loop functions can be found in Section III.A. of Ref. [13]. Note that in some cases the
expression on the left-hand side of Eq. (5) (with two pion propagators) appears with the substitution ~p 0 ! �~p 0.
Consequently, this substitution has also to be done on the right-hand side and the arguments of G

i

are changed to
G

i

(p, k, kB

f

).

A. Contributions from two-pion exchange

Let us start with the two-pion exchange contribution to the in-medium baryon-baryon interaction. The corre-
sponding three-baryon potential for a prototype two-meson exchange diagram is given in Eq. (34) in Ref. [22] and it
reads
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⇤N N

⇤N N

⌃⇤

-neutron density-dependent effective interaction

V e↵ ,⇡⇡
⇤n =

C2g2A
2f4 �

[⇢n + 2⇢p] + F(kpF , k
n
F ; p, q)

V e↵ ,⇡
⇤n =

CH gA
9f2 �

[⇢n + 2⇢p] + G(kpF , k
n
F ; p, q)

V e↵ ,ct
⇤n =

H2

18�
[⇢n + 2⇢p]

Decuplet-octet mass difference � = M[10] � M[8] = 270MeV

repulsive

repulsive

+/-

Coupling parameters : C =
3

4
gA ' 1 � 1

f2
. H . +

1

f2

(dim. arguments
natural size)

PHYSIK
DEPARTMENT
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Example: NY

N

in a nuclear medium (protons + neutrons)

eff

(H = H1 + 3H2)
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Density dependence of     single particle potentialΛ

Brueckner calculations 
using 
chiral SU(3) interactions

Auxiliary potential U

• choose single particle potential U in a way, that
diagrams with crosses cancel diagrams from interaction

• good choice for k Æ kF :

U(km) = Re
ÿ

nÆA
Èmn|G(Ê = Em + En)|mnÍA = +

•
on-shell

∆ ∆

on-shell

E =
ÿ

nÆA
Èn|T |nÍ + 1

2
ÿ

nÆA
Èn|U|nÍ
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… towards a possible solution of the “hyperon puzzle” ?
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Density dependence of     single particle potential (contd.)Λ

Coupled-channels G-matrix including explicit ⇤NN $ ⌃NN
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Chiral NN (N3LO) + YN (NLO) interactions  +  NNN & YNN 3-body forces
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<latexit sha1_base64="eLQMPeJ7CMwBSnd1DFBrqTqcQtw=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfTgoeDFYwX7AW0om+2mXbrZxN2JUEL/hBcPinj173jz37hNc9DWFxYe3plhZ94gkcKg6347pbX1jc2t8nZlZ3dv/6B6eNQ2caoZb7FYxrobUMOlULyFAiXvJprTKJC8E0xu5/XOE9dGxOoBpwn3IzpSIhSMorW6WT8IiefOBtWaW3dzkVXwCqhBoeag+tUfxiyNuEImqTE9z03Qz6hGwSSfVfqp4QllEzriPYuKRtz4Wb7vjJxZZ0jCWNunkOTu74mMRsZMo8B2RhTHZrk2N/+r9VIMr/1MqCRFrtjiozCVBGMyP54MheYM5dQCZVrYXQkbU00Z2ogqNgRv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMJDzDK7w5j86L8+58LFpLTjFzDH/kfP4AMSuPYQ==</latexit><latexit sha1_base64="eLQMPeJ7CMwBSnd1DFBrqTqcQtw=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfTgoeDFYwX7AW0om+2mXbrZxN2JUEL/hBcPinj173jz37hNc9DWFxYe3plhZ94gkcKg6347pbX1jc2t8nZlZ3dv/6B6eNQ2caoZb7FYxrobUMOlULyFAiXvJprTKJC8E0xu5/XOE9dGxOoBpwn3IzpSIhSMorW6WT8IiefOBtWaW3dzkVXwCqhBoeag+tUfxiyNuEImqTE9z03Qz6hGwSSfVfqp4QllEzriPYuKRtz4Wb7vjJxZZ0jCWNunkOTu74mMRsZMo8B2RhTHZrk2N/+r9VIMr/1MqCRFrtjiozCVBGMyP54MheYM5dQCZVrYXQkbU00Z2ogqNgRv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMJDzDK7w5j86L8+58LFpLTjFzDH/kfP4AMSuPYQ==</latexit><latexit sha1_base64="eLQMPeJ7CMwBSnd1DFBrqTqcQtw=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfTgoeDFYwX7AW0om+2mXbrZxN2JUEL/hBcPinj173jz37hNc9DWFxYe3plhZ94gkcKg6347pbX1jc2t8nZlZ3dv/6B6eNQ2caoZb7FYxrobUMOlULyFAiXvJprTKJC8E0xu5/XOE9dGxOoBpwn3IzpSIhSMorW6WT8IiefOBtWaW3dzkVXwCqhBoeag+tUfxiyNuEImqTE9z03Qz6hGwSSfVfqp4QllEzriPYuKRtz4Wb7vjJxZZ0jCWNunkOTu74mMRsZMo8B2RhTHZrk2N/+r9VIMr/1MqCRFrtjiozCVBGMyP54MheYM5dQCZVrYXQkbU00Z2ogqNgRv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMJDzDK7w5j86L8+58LFpLTjFzDH/kfP4AMSuPYQ==</latexit><latexit sha1_base64="eLQMPeJ7CMwBSnd1DFBrqTqcQtw=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfTgoeDFYwX7AW0om+2mXbrZxN2JUEL/hBcPinj173jz37hNc9DWFxYe3plhZ94gkcKg6347pbX1jc2t8nZlZ3dv/6B6eNQ2caoZb7FYxrobUMOlULyFAiXvJprTKJC8E0xu5/XOE9dGxOoBpwn3IzpSIhSMorW6WT8IiefOBtWaW3dzkVXwCqhBoeag+tUfxiyNuEImqTE9z03Qz6hGwSSfVfqp4QllEzriPYuKRtz4Wb7vjJxZZ0jCWNunkOTu74mMRsZMo8B2RhTHZrk2N/+r9VIMr/1MqCRFrtjiozCVBGMyP54MheYM5dQCZVrYXQkbU00Z2ogqNgRv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMJDzDK7w5j86L8+58LFpLTjFzDH/kfP4AMSuPYQ==</latexit>

0
<latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit>

�10
<latexit sha1_base64="aCrfXbrfPEfKQCCbazvCDgFrTjw=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8GLZFUEPHgpePFawtdKWkk2zbWiSXZJZoSz9FV48KOLVn+PNf2Pa7kFbXwg8vDNDZt4wkcKi7397hZXVtfWN4mZpa3tnd6+8f9C0cWoYb7BYxqYVUsul0LyBAiVvJYZTFUr+EI5upvWHJ26siPU9jhPeVXSgRSQYRWc9Zp0wImeBP+mVK37Vn4ksQ5BDBXLVe+WvTj9mqeIamaTWtgM/wW5GDQom+aTUSS1PKBvRAW871FRx281mC0/IiXP6JIqNexrJzP09kVFl7ViFrlNRHNrF2tT8r9ZOMbrqZkInKXLN5h9FqSQYk+n1pC8MZyjHDigzwu1K2JAaytBlVHIhBIsnL0PzvBo4vruo1K7zOIpwBMdwCgFcQg1uoQ4NYKDgGV7hzTPei/fufcxbC14+cwh/5H3+AJyXj5g=</latexit><latexit sha1_base64="aCrfXbrfPEfKQCCbazvCDgFrTjw=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8GLZFUEPHgpePFawtdKWkk2zbWiSXZJZoSz9FV48KOLVn+PNf2Pa7kFbXwg8vDNDZt4wkcKi7397hZXVtfWN4mZpa3tnd6+8f9C0cWoYb7BYxqYVUsul0LyBAiVvJYZTFUr+EI5upvWHJ26siPU9jhPeVXSgRSQYRWc9Zp0wImeBP+mVK37Vn4ksQ5BDBXLVe+WvTj9mqeIamaTWtgM/wW5GDQom+aTUSS1PKBvRAW871FRx281mC0/IiXP6JIqNexrJzP09kVFl7ViFrlNRHNrF2tT8r9ZOMbrqZkInKXLN5h9FqSQYk+n1pC8MZyjHDigzwu1K2JAaytBlVHIhBIsnL0PzvBo4vruo1K7zOIpwBMdwCgFcQg1uoQ4NYKDgGV7hzTPei/fufcxbC14+cwh/5H3+AJyXj5g=</latexit><latexit sha1_base64="aCrfXbrfPEfKQCCbazvCDgFrTjw=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8GLZFUEPHgpePFawtdKWkk2zbWiSXZJZoSz9FV48KOLVn+PNf2Pa7kFbXwg8vDNDZt4wkcKi7397hZXVtfWN4mZpa3tnd6+8f9C0cWoYb7BYxqYVUsul0LyBAiVvJYZTFUr+EI5upvWHJ26siPU9jhPeVXSgRSQYRWc9Zp0wImeBP+mVK37Vn4ksQ5BDBXLVe+WvTj9mqeIamaTWtgM/wW5GDQom+aTUSS1PKBvRAW871FRx281mC0/IiXP6JIqNexrJzP09kVFl7ViFrlNRHNrF2tT8r9ZOMbrqZkInKXLN5h9FqSQYk+n1pC8MZyjHDigzwu1K2JAaytBlVHIhBIsnL0PzvBo4vruo1K7zOIpwBMdwCgFcQg1uoQ4NYKDgGV7hzTPei/fufcxbC14+cwh/5H3+AJyXj5g=</latexit><latexit sha1_base64="aCrfXbrfPEfKQCCbazvCDgFrTjw=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8GLZFUEPHgpePFawtdKWkk2zbWiSXZJZoSz9FV48KOLVn+PNf2Pa7kFbXwg8vDNDZt4wkcKi7397hZXVtfWN4mZpa3tnd6+8f9C0cWoYb7BYxqYVUsul0LyBAiVvJYZTFUr+EI5upvWHJ26siPU9jhPeVXSgRSQYRWc9Zp0wImeBP+mVK37Vn4ksQ5BDBXLVe+WvTj9mqeIamaTWtgM/wW5GDQom+aTUSS1PKBvRAW871FRx281mC0/IiXP6JIqNexrJzP09kVFl7ViFrlNRHNrF2tT8r9ZOMbrqZkInKXLN5h9FqSQYk+n1pC8MZyjHDigzwu1K2JAaytBlVHIhBIsnL0PzvBo4vruo1K7zOIpwBMdwCgFcQg1uoQ4NYKDgGV7hzTPei/fufcxbC14+cwh/5H3+AJyXj5g=</latexit>

�20
<latexit sha1_base64="fQeIhGsuU66GxehY0VOQ9YHt68A=">AAAB8HicbZDLSgMxFIZP6q3WW9Wlm2AR3FhmiqALFwU3LivYi7RDyaSZNjTJDElGKEOfwo0LRdz6OO58G9N2Ftr6Q+DjP+eQc/4wEdxYz/tGhbX1jc2t4nZpZ3dv/6B8eNQycaopa9JYxLoTEsMEV6xpuRWsk2hGZChYOxzfzurtJ6YNj9WDnSQskGSoeMQpsc56zHphhC9q3rRfrnhVby68Cn4OFcjV6Je/eoOYppIpSwUxput7iQ0yoi2ngk1LvdSwhNAxGbKuQ0UkM0E2X3iKz5wzwFGs3VMWz93fExmRxkxk6DolsSOzXJuZ/9W6qY2ug4yrJLVM0cVHUSqwjfHsejzgmlErJg4I1dztiumIaEKty6jkQvCXT16FVq3qO76/rNRv8jiKcAKncA4+XEEd7qABTaAg4Rle4Q1p9ILe0ceitYDymWP4I/T5A54dj5k=</latexit><latexit sha1_base64="fQeIhGsuU66GxehY0VOQ9YHt68A=">AAAB8HicbZDLSgMxFIZP6q3WW9Wlm2AR3FhmiqALFwU3LivYi7RDyaSZNjTJDElGKEOfwo0LRdz6OO58G9N2Ftr6Q+DjP+eQc/4wEdxYz/tGhbX1jc2t4nZpZ3dv/6B8eNQycaopa9JYxLoTEsMEV6xpuRWsk2hGZChYOxzfzurtJ6YNj9WDnSQskGSoeMQpsc56zHphhC9q3rRfrnhVby68Cn4OFcjV6Je/eoOYppIpSwUxput7iQ0yoi2ngk1LvdSwhNAxGbKuQ0UkM0E2X3iKz5wzwFGs3VMWz93fExmRxkxk6DolsSOzXJuZ/9W6qY2ug4yrJLVM0cVHUSqwjfHsejzgmlErJg4I1dztiumIaEKty6jkQvCXT16FVq3qO76/rNRv8jiKcAKncA4+XEEd7qABTaAg4Rle4Q1p9ILe0ceitYDymWP4I/T5A54dj5k=</latexit><latexit sha1_base64="fQeIhGsuU66GxehY0VOQ9YHt68A=">AAAB8HicbZDLSgMxFIZP6q3WW9Wlm2AR3FhmiqALFwU3LivYi7RDyaSZNjTJDElGKEOfwo0LRdz6OO58G9N2Ftr6Q+DjP+eQc/4wEdxYz/tGhbX1jc2t4nZpZ3dv/6B8eNQycaopa9JYxLoTEsMEV6xpuRWsk2hGZChYOxzfzurtJ6YNj9WDnSQskGSoeMQpsc56zHphhC9q3rRfrnhVby68Cn4OFcjV6Je/eoOYppIpSwUxput7iQ0yoi2ngk1LvdSwhNAxGbKuQ0UkM0E2X3iKz5wzwFGs3VMWz93fExmRxkxk6DolsSOzXJuZ/9W6qY2ug4yrJLVM0cVHUSqwjfHsejzgmlErJg4I1dztiumIaEKty6jkQvCXT16FVq3qO76/rNRv8jiKcAKncA4+XEEd7qABTaAg4Rle4Q1p9ILe0ceitYDymWP4I/T5A54dj5k=</latexit><latexit sha1_base64="fQeIhGsuU66GxehY0VOQ9YHt68A=">AAAB8HicbZDLSgMxFIZP6q3WW9Wlm2AR3FhmiqALFwU3LivYi7RDyaSZNjTJDElGKEOfwo0LRdz6OO58G9N2Ftr6Q+DjP+eQc/4wEdxYz/tGhbX1jc2t4nZpZ3dv/6B8eNQycaopa9JYxLoTEsMEV6xpuRWsk2hGZChYOxzfzurtJ6YNj9WDnSQskGSoeMQpsc56zHphhC9q3rRfrnhVby68Cn4OFcjV6Je/eoOYppIpSwUxput7iQ0yoi2ngk1LvdSwhNAxGbKuQ0UkM0E2X3iKz5wzwFGs3VMWz93fExmRxkxk6DolsSOzXJuZ/9W6qY2ug4yrJLVM0cVHUSqwjfHsejzgmlErJg4I1dztiumIaEKty6jkQvCXT16FVq3qO76/rNRv8jiKcAKncA4+XEEd7qABTaAg4Rle4Q1p9ILe0ceitYDymWP4I/T5A54dj5k=</latexit>

�30
<latexit sha1_base64="r2UK2NHJFjSoyseTqPc8IKV90ek=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQbAy7KmhhEbCxjGAukixhdjKbDJnLMjMrhCVPYWOhiK2PY+fbOEm20MQfBj7+cw5zzh8lnBnr+99eYWV1bX2juFna2t7Z3SvvHzSNSjWhDaK40u0IG8qZpA3LLKftRFMsIk5b0eh2Wm89UW2Ykg92nNBQ4IFkMSPYOusx60YxOrvwJ71yxa/6M6FlCHKoQK56r/zV7SuSCiot4diYTuAnNsywtoxwOil1U0MTTEZ4QDsOJRbUhNls4Qk6cU4fxUq7Jy2aub8nMiyMGYvIdQpsh2axNjX/q3VSG1+HGZNJaqkk84/ilCOr0PR61GeaEsvHDjDRzO2KyBBrTKzLqORCCBZPXobmeTVwfH9Zqd3kcRThCI7hFAK4ghrcQR0aQEDAM7zCm6e9F+/d+5i3Frx85hD+yPv8AZ+jj5o=</latexit><latexit sha1_base64="r2UK2NHJFjSoyseTqPc8IKV90ek=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQbAy7KmhhEbCxjGAukixhdjKbDJnLMjMrhCVPYWOhiK2PY+fbOEm20MQfBj7+cw5zzh8lnBnr+99eYWV1bX2juFna2t7Z3SvvHzSNSjWhDaK40u0IG8qZpA3LLKftRFMsIk5b0eh2Wm89UW2Ykg92nNBQ4IFkMSPYOusx60YxOrvwJ71yxa/6M6FlCHKoQK56r/zV7SuSCiot4diYTuAnNsywtoxwOil1U0MTTEZ4QDsOJRbUhNls4Qk6cU4fxUq7Jy2aub8nMiyMGYvIdQpsh2axNjX/q3VSG1+HGZNJaqkk84/ilCOr0PR61GeaEsvHDjDRzO2KyBBrTKzLqORCCBZPXobmeTVwfH9Zqd3kcRThCI7hFAK4ghrcQR0aQEDAM7zCm6e9F+/d+5i3Frx85hD+yPv8AZ+jj5o=</latexit><latexit sha1_base64="r2UK2NHJFjSoyseTqPc8IKV90ek=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQbAy7KmhhEbCxjGAukixhdjKbDJnLMjMrhCVPYWOhiK2PY+fbOEm20MQfBj7+cw5zzh8lnBnr+99eYWV1bX2juFna2t7Z3SvvHzSNSjWhDaK40u0IG8qZpA3LLKftRFMsIk5b0eh2Wm89UW2Ykg92nNBQ4IFkMSPYOusx60YxOrvwJ71yxa/6M6FlCHKoQK56r/zV7SuSCiot4diYTuAnNsywtoxwOil1U0MTTEZ4QDsOJRbUhNls4Qk6cU4fxUq7Jy2aub8nMiyMGYvIdQpsh2axNjX/q3VSG1+HGZNJaqkk84/ilCOr0PR61GeaEsvHDjDRzO2KyBBrTKzLqORCCBZPXobmeTVwfH9Zqd3kcRThCI7hFAK4ghrcQR0aQEDAM7zCm6e9F+/d+5i3Frx85hD+yPv8AZ+jj5o=</latexit><latexit sha1_base64="r2UK2NHJFjSoyseTqPc8IKV90ek=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQbAy7KmhhEbCxjGAukixhdjKbDJnLMjMrhCVPYWOhiK2PY+fbOEm20MQfBj7+cw5zzh8lnBnr+99eYWV1bX2juFna2t7Z3SvvHzSNSjWhDaK40u0IG8qZpA3LLKftRFMsIk5b0eh2Wm89UW2Ykg92nNBQ4IFkMSPYOusx60YxOrvwJ71yxa/6M6FlCHKoQK56r/zV7SuSCiot4diYTuAnNsywtoxwOil1U0MTTEZ4QDsOJRbUhNls4Qk6cU4fxUq7Jy2aub8nMiyMGYvIdQpsh2axNjX/q3VSG1+HGZNJaqkk84/ilCOr0PR61GeaEsvHDjDRzO2KyBBrTKzLqORCCBZPXobmeTVwfH9Zqd3kcRThCI7hFAK4ghrcQR0aQEDAM7zCm6e9F+/d+5i3Frx85hD+yPv8AZ+jj5o=</latexit>

�40
<latexit sha1_base64="hcBbunjbJd9lSxmv8FUIMgVssJY=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQbAy7EtDCImBjGcFcJFnC7GQ2GTKXZWZWCEuewsZCEVsfx863cZJsoYk/DHz85xzmnD9KODPW97+9wtr6xuZWcbu0s7u3f1A+PGoZlWpCm0RxpTsRNpQzSZuWWU47iaZYRJy2o/HtrN5+otowJR/sJKGhwEPJYkawddZj1otidFHzp/1yxa/6c6FVCHKoQK5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLsOJRbUhNl84Sk6c84AxUq7Jy2au78nMiyMmYjIdQpsR2a5NjP/q3VTG1+HGZNJaqkki4/ilCOr0Ox6NGCaEssnDjDRzO2KyAhrTKzLqORCCJZPXoXWZTVwfF+r1G/yOIpwAqdwDgFcQR3uoAFNICDgGV7hzdPei/fufSxaC14+cwx/5H3+AKEpj5s=</latexit><latexit sha1_base64="hcBbunjbJd9lSxmv8FUIMgVssJY=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQbAy7EtDCImBjGcFcJFnC7GQ2GTKXZWZWCEuewsZCEVsfx863cZJsoYk/DHz85xzmnD9KODPW97+9wtr6xuZWcbu0s7u3f1A+PGoZlWpCm0RxpTsRNpQzSZuWWU47iaZYRJy2o/HtrN5+otowJR/sJKGhwEPJYkawddZj1otidFHzp/1yxa/6c6FVCHKoQK5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLsOJRbUhNl84Sk6c84AxUq7Jy2au78nMiyMmYjIdQpsR2a5NjP/q3VTG1+HGZNJaqkki4/ilCOr0Ox6NGCaEssnDjDRzO2KyAhrTKzLqORCCJZPXoXWZTVwfF+r1G/yOIpwAqdwDgFcQR3uoAFNICDgGV7hzdPei/fufSxaC14+cwx/5H3+AKEpj5s=</latexit><latexit sha1_base64="hcBbunjbJd9lSxmv8FUIMgVssJY=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQbAy7EtDCImBjGcFcJFnC7GQ2GTKXZWZWCEuewsZCEVsfx863cZJsoYk/DHz85xzmnD9KODPW97+9wtr6xuZWcbu0s7u3f1A+PGoZlWpCm0RxpTsRNpQzSZuWWU47iaZYRJy2o/HtrN5+otowJR/sJKGhwEPJYkawddZj1otidFHzp/1yxa/6c6FVCHKoQK5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLsOJRbUhNl84Sk6c84AxUq7Jy2au78nMiyMmYjIdQpsR2a5NjP/q3VTG1+HGZNJaqkki4/ilCOr0Ox6NGCaEssnDjDRzO2KyAhrTKzLqORCCJZPXoXWZTVwfF+r1G/yOIpwAqdwDgFcQR3uoAFNICDgGV7hzdPei/fufSxaC14+cwx/5H3+AKEpj5s=</latexit><latexit sha1_base64="hcBbunjbJd9lSxmv8FUIMgVssJY=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQbAy7EtDCImBjGcFcJFnC7GQ2GTKXZWZWCEuewsZCEVsfx863cZJsoYk/DHz85xzmnD9KODPW97+9wtr6xuZWcbu0s7u3f1A+PGoZlWpCm0RxpTsRNpQzSZuWWU47iaZYRJy2o/HtrN5+otowJR/sJKGhwEPJYkawddZj1otidFHzp/1yxa/6c6FVCHKoQK5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLsOJRbUhNl84Sk6c84AxUq7Jy2au78nMiyMmYjIdQpsR2a5NjP/q3VTG1+HGZNJaqkki4/ilCOr0Ox6NGCaEssnDjDRzO2KyAhrTKzLqORCCJZPXoXWZTVwfF+r1G/yOIpwAqdwDgFcQR3uoAFNICDgGV7hzdPei/fufSxaC14+cwx/5H3+AKEpj5s=</latexit>

0
<latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit>

0.5
<latexit sha1_base64="pRE8r9dN1/RkKm9RHNZ/kTVk+b8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QR8asXk1654lf9mcgyBDlUIFe9V/7q9GOWSlSWCWpMO/AT282otpwJnJQ6qcGEshEdYNuhohJNN5stPCEnzumTKNbuKUtm7u+JjEpjxjJ0nZLaoVmsTc3/au3URlfdjKsktajY/KMoFcTGZHo96XONzIqxA8o0d7sSNqSaMusyKrkQgsWTl6F5Vg0c351Xatd5HEU4gmM4hQAuoQa3UIcGMJDwDK/w5mnvxXv3PuatBS+fOYQ/8j5/AKQzj50=</latexit><latexit sha1_base64="pRE8r9dN1/RkKm9RHNZ/kTVk+b8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QR8asXk1654lf9mcgyBDlUIFe9V/7q9GOWSlSWCWpMO/AT282otpwJnJQ6qcGEshEdYNuhohJNN5stPCEnzumTKNbuKUtm7u+JjEpjxjJ0nZLaoVmsTc3/au3URlfdjKsktajY/KMoFcTGZHo96XONzIqxA8o0d7sSNqSaMusyKrkQgsWTl6F5Vg0c351Xatd5HEU4gmM4hQAuoQa3UIcGMJDwDK/w5mnvxXv3PuatBS+fOYQ/8j5/AKQzj50=</latexit><latexit sha1_base64="pRE8r9dN1/RkKm9RHNZ/kTVk+b8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QR8asXk1654lf9mcgyBDlUIFe9V/7q9GOWSlSWCWpMO/AT282otpwJnJQ6qcGEshEdYNuhohJNN5stPCEnzumTKNbuKUtm7u+JjEpjxjJ0nZLaoVmsTc3/au3URlfdjKsktajY/KMoFcTGZHo96XONzIqxA8o0d7sSNqSaMusyKrkQgsWTl6F5Vg0c351Xatd5HEU4gmM4hQAuoQa3UIcGMJDwDK/w5mnvxXv3PuatBS+fOYQ/8j5/AKQzj50=</latexit><latexit sha1_base64="pRE8r9dN1/RkKm9RHNZ/kTVk+b8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QR8asXk1654lf9mcgyBDlUIFe9V/7q9GOWSlSWCWpMO/AT282otpwJnJQ6qcGEshEdYNuhohJNN5stPCEnzumTKNbuKUtm7u+JjEpjxjJ0nZLaoVmsTc3/au3URlfdjKsktajY/KMoFcTGZHo96XONzIqxA8o0d7sSNqSaMusyKrkQgsWTl6F5Vg0c351Xatd5HEU4gmM4hQAuoQa3UIcGMJDwDK/w5mnvxXv3PuatBS+fOYQ/8j5/AKQzj50=</latexit>

1.0
<latexit sha1_base64="J7kUXYOenkK+tDBAb37LNH1KaKM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCDh4IXjxXsh7SlZNNsG5pkl2RWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMpLDo+99eYW19Y3OruF3a2d3bPygfHjVtnBrGGyyWsWmH1HIpNG+gQMnbieFUhZK3wvHtrN564saKWD/gJOE9RYdaRIJRdNZj1g0jElT9ab9c8av+XGQVghwqkKveL391BzFLFdfIJLW2E/gJ9jJqUDDJp6VuanlC2ZgOecehporbXjZfeErOnDMgUWzc00jm7u+JjCprJyp0nYriyC7XZuZ/tU6K0XUvEzpJkWu2+ChKJcGYzK4nA2E4QzlxQJkRblfCRtRQhi6jkgshWD55FZoX1cDx/WWldpPHUYQTOIVzCOAKanAHdWgAAwXP8ApvnvFevHfvY9Fa8PKZY/gj7/MHniGPmQ==</latexit><latexit sha1_base64="J7kUXYOenkK+tDBAb37LNH1KaKM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCDh4IXjxXsh7SlZNNsG5pkl2RWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMpLDo+99eYW19Y3OruF3a2d3bPygfHjVtnBrGGyyWsWmH1HIpNG+gQMnbieFUhZK3wvHtrN564saKWD/gJOE9RYdaRIJRdNZj1g0jElT9ab9c8av+XGQVghwqkKveL391BzFLFdfIJLW2E/gJ9jJqUDDJp6VuanlC2ZgOecehporbXjZfeErOnDMgUWzc00jm7u+JjCprJyp0nYriyC7XZuZ/tU6K0XUvEzpJkWu2+ChKJcGYzK4nA2E4QzlxQJkRblfCRtRQhi6jkgshWD55FZoX1cDx/WWldpPHUYQTOIVzCOAKanAHdWgAAwXP8ApvnvFevHfvY9Fa8PKZY/gj7/MHniGPmQ==</latexit><latexit sha1_base64="J7kUXYOenkK+tDBAb37LNH1KaKM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCDh4IXjxXsh7SlZNNsG5pkl2RWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMpLDo+99eYW19Y3OruF3a2d3bPygfHjVtnBrGGyyWsWmH1HIpNG+gQMnbieFUhZK3wvHtrN564saKWD/gJOE9RYdaRIJRdNZj1g0jElT9ab9c8av+XGQVghwqkKveL391BzFLFdfIJLW2E/gJ9jJqUDDJp6VuanlC2ZgOecehporbXjZfeErOnDMgUWzc00jm7u+JjCprJyp0nYriyC7XZuZ/tU6K0XUvEzpJkWu2+ChKJcGYzK4nA2E4QzlxQJkRblfCRtRQhi6jkgshWD55FZoX1cDx/WWldpPHUYQTOIVzCOAKanAHdWgAAwXP8ApvnvFevHfvY9Fa8PKZY/gj7/MHniGPmQ==</latexit><latexit sha1_base64="J7kUXYOenkK+tDBAb37LNH1KaKM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCDh4IXjxXsh7SlZNNsG5pkl2RWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMpLDo+99eYW19Y3OruF3a2d3bPygfHjVtnBrGGyyWsWmH1HIpNG+gQMnbieFUhZK3wvHtrN564saKWD/gJOE9RYdaRIJRdNZj1g0jElT9ab9c8av+XGQVghwqkKveL391BzFLFdfIJLW2E/gJ9jJqUDDJp6VuanlC2ZgOecehporbXjZfeErOnDMgUWzc00jm7u+JjCprJyp0nYriyC7XZuZ/tU6K0XUvEzpJkWu2+ChKJcGYzK4nA2E4QzlxQJkRblfCRtRQhi6jkgshWD55FZoX1cDx/WWldpPHUYQTOIVzCOAKanAHdWgAAwXP8ApvnvFevHfvY9Fa8PKZY/gj7/MHniGPmQ==</latexit>

1.5
<latexit sha1_base64="Ed/QsXjRYlOCTpbKzulhf8Bl0Jw=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QRCaoXk1654lf9mcgyBDlUIFe9V/7q9GOWSlSWCWpMO/AT282otpwJnJQ6qcGEshEdYNuhohJNN5stPCEnzumTKNbuKUtm7u+JjEpjxjJ0nZLaoVmsTc3/au3URlfdjKsktajY/KMoFcTGZHo96XONzIqxA8o0d7sSNqSaMusyKrkQgsWTl6F5Vg0c351Xatd5HEU4gmM4hQAuoQa3UIcGMJDwDK/w5mnvxXv3PuatBS+fOYQ/8j5/AKW6j54=</latexit><latexit sha1_base64="Ed/QsXjRYlOCTpbKzulhf8Bl0Jw=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QRCaoXk1654lf9mcgyBDlUIFe9V/7q9GOWSlSWCWpMO/AT282otpwJnJQ6qcGEshEdYNuhohJNN5stPCEnzumTKNbuKUtm7u+JjEpjxjJ0nZLaoVmsTc3/au3URlfdjKsktajY/KMoFcTGZHo96XONzIqxA8o0d7sSNqSaMusyKrkQgsWTl6F5Vg0c351Xatd5HEU4gmM4hQAuoQa3UIcGMJDwDK/w5mnvxXv3PuatBS+fOYQ/8j5/AKW6j54=</latexit><latexit sha1_base64="Ed/QsXjRYlOCTpbKzulhf8Bl0Jw=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QRCaoXk1654lf9mcgyBDlUIFe9V/7q9GOWSlSWCWpMO/AT282otpwJnJQ6qcGEshEdYNuhohJNN5stPCEnzumTKNbuKUtm7u+JjEpjxjJ0nZLaoVmsTc3/au3URlfdjKsktajY/KMoFcTGZHo96XONzIqxA8o0d7sSNqSaMusyKrkQgsWTl6F5Vg0c351Xatd5HEU4gmM4hQAuoQa3UIcGMJDwDK/w5mnvxXv3PuatBS+fOYQ/8j5/AKW6j54=</latexit><latexit sha1_base64="Ed/QsXjRYlOCTpbKzulhf8Bl0Jw=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QRCaoXk1654lf9mcgyBDlUIFe9V/7q9GOWSlSWCWpMO/AT282otpwJnJQ6qcGEshEdYNuhohJNN5stPCEnzumTKNbuKUtm7u+JjEpjxjJ0nZLaoVmsTc3/au3URlfdjKsktajY/KMoFcTGZHo96XONzIqxA8o0d7sSNqSaMusyKrkQgsWTl6F5Vg0c351Xatd5HEU4gmM4hQAuoQa3UIcGMJDwDK/w5mnvxXv3PuatBS+fOYQ/8j5/AKW6j54=</latexit>

2.0
<latexit sha1_base64="PMguB9emuDw7ThUyE3oNwcG8vUg=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfTgoeDFYwX7IW0p2XS2DU2yS5IVytJf4cWDIl79Od78N6btHrT1hcDDOzNk5g0TwY31/W9vbX1jc2u7sFPc3ds/OCwdHTdNnGqGDRaLWLdDalBwhQ3LrcB2opHKUGArHN/O6q0n1IbH6sFOEuxJOlQ84oxaZz1m3TAi1Yo/7ZfKfsWfi6xCkEMZctX7pa/uIGapRGWZoMZ0Aj+xvYxqy5nAabGbGkwoG9MhdhwqKtH0svnCU3LunAGJYu2esmTu/p7IqDRmIkPXKakdmeXazPyv1kltdN3LuEpSi4otPopSQWxMZteTAdfIrJg4oExztythI6opsy6jogshWD55FZrVSuD4/rJcu8njKMApnMEFBHAFNbiDOjSAgYRneIU3T3sv3rv3sWhd8/KZE/gj7/MHn6iPmg==</latexit><latexit sha1_base64="PMguB9emuDw7ThUyE3oNwcG8vUg=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfTgoeDFYwX7IW0p2XS2DU2yS5IVytJf4cWDIl79Od78N6btHrT1hcDDOzNk5g0TwY31/W9vbX1jc2u7sFPc3ds/OCwdHTdNnGqGDRaLWLdDalBwhQ3LrcB2opHKUGArHN/O6q0n1IbH6sFOEuxJOlQ84oxaZz1m3TAi1Yo/7ZfKfsWfi6xCkEMZctX7pa/uIGapRGWZoMZ0Aj+xvYxqy5nAabGbGkwoG9MhdhwqKtH0svnCU3LunAGJYu2esmTu/p7IqDRmIkPXKakdmeXazPyv1kltdN3LuEpSi4otPopSQWxMZteTAdfIrJg4oExztythI6opsy6jogshWD55FZrVSuD4/rJcu8njKMApnMEFBHAFNbiDOjSAgYRneIU3T3sv3rv3sWhd8/KZE/gj7/MHn6iPmg==</latexit><latexit sha1_base64="PMguB9emuDw7ThUyE3oNwcG8vUg=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfTgoeDFYwX7IW0p2XS2DU2yS5IVytJf4cWDIl79Od78N6btHrT1hcDDOzNk5g0TwY31/W9vbX1jc2u7sFPc3ds/OCwdHTdNnGqGDRaLWLdDalBwhQ3LrcB2opHKUGArHN/O6q0n1IbH6sFOEuxJOlQ84oxaZz1m3TAi1Yo/7ZfKfsWfi6xCkEMZctX7pa/uIGapRGWZoMZ0Aj+xvYxqy5nAabGbGkwoG9MhdhwqKtH0svnCU3LunAGJYu2esmTu/p7IqDRmIkPXKakdmeXazPyv1kltdN3LuEpSi4otPopSQWxMZteTAdfIrJg4oExztythI6opsy6jogshWD55FZrVSuD4/rJcu8njKMApnMEFBHAFNbiDOjSAgYRneIU3T3sv3rv3sWhd8/KZE/gj7/MHn6iPmg==</latexit><latexit sha1_base64="PMguB9emuDw7ThUyE3oNwcG8vUg=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfTgoeDFYwX7IW0p2XS2DU2yS5IVytJf4cWDIl79Od78N6btHrT1hcDDOzNk5g0TwY31/W9vbX1jc2u7sFPc3ds/OCwdHTdNnGqGDRaLWLdDalBwhQ3LrcB2opHKUGArHN/O6q0n1IbH6sFOEuxJOlQ84oxaZz1m3TAi1Yo/7ZfKfsWfi6xCkEMZctX7pa/uIGapRGWZoMZ0Aj+xvYxqy5nAabGbGkwoG9MhdhwqKtH0svnCU3LunAGJYu2esmTu/p7IqDRmIkPXKakdmeXazPyv1kltdN3LuEpSi4otPopSQWxMZteTAdfIrJg4oExztythI6opsy6jogshWD55FZrVSuD4/rJcu8njKMApnMEFBHAFNbiDOjSAgYRneIU3T3sv3rv3sWhd8/KZE/gj7/MHn6iPmg==</latexit>

2.5
<latexit sha1_base64="KCr/mjzJ08IevqRy9U+iI52t79s=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMJuULSwCNhYRjAXSZYwO5lNhsxlmZkVwpKnsLFQxNbHsfNtnCRbaOIPAx//OYc5548Szoz1/W+vsLa+sblV3C7t7O7tH5QPj1pGpZrQJlFc6U6EDeVM0qZlltNOoikWEaftaHw7q7efqDZMyQc7SWgo8FCymBFsnfWY9aIY1aqX03654lf9udAqBDlUIFejX/7qDRRJBZWWcGxMN/ATG2ZYW0Y4nZZ6qaEJJmM8pF2HEgtqwmy+8BSdOWeAYqXdkxbN3d8TGRbGTETkOgW2I7Ncm5n/1bqpja/DjMkktVSSxUdxypFVaHY9GjBNieUTB5ho5nZFZIQ1JtZlVHIhBMsnr0KrVg0c319U6jd5HEU4gVM4hwCuoA530IAmEBDwDK/w5mnvxXv3PhatBS+fOYY/8j5/AKdBj58=</latexit><latexit sha1_base64="KCr/mjzJ08IevqRy9U+iI52t79s=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMJuULSwCNhYRjAXSZYwO5lNhsxlmZkVwpKnsLFQxNbHsfNtnCRbaOIPAx//OYc5548Szoz1/W+vsLa+sblV3C7t7O7tH5QPj1pGpZrQJlFc6U6EDeVM0qZlltNOoikWEaftaHw7q7efqDZMyQc7SWgo8FCymBFsnfWY9aIY1aqX03654lf9udAqBDlUIFejX/7qDRRJBZWWcGxMN/ATG2ZYW0Y4nZZ6qaEJJmM8pF2HEgtqwmy+8BSdOWeAYqXdkxbN3d8TGRbGTETkOgW2I7Ncm5n/1bqpja/DjMkktVSSxUdxypFVaHY9GjBNieUTB5ho5nZFZIQ1JtZlVHIhBMsnr0KrVg0c319U6jd5HEU4gVM4hwCuoA530IAmEBDwDK/w5mnvxXv3PhatBS+fOYY/8j5/AKdBj58=</latexit><latexit sha1_base64="KCr/mjzJ08IevqRy9U+iI52t79s=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMJuULSwCNhYRjAXSZYwO5lNhsxlmZkVwpKnsLFQxNbHsfNtnCRbaOIPAx//OYc5548Szoz1/W+vsLa+sblV3C7t7O7tH5QPj1pGpZrQJlFc6U6EDeVM0qZlltNOoikWEaftaHw7q7efqDZMyQc7SWgo8FCymBFsnfWY9aIY1aqX03654lf9udAqBDlUIFejX/7qDRRJBZWWcGxMN/ATG2ZYW0Y4nZZ6qaEJJmM8pF2HEgtqwmy+8BSdOWeAYqXdkxbN3d8TGRbGTETkOgW2I7Ncm5n/1bqpja/DjMkktVSSxUdxypFVaHY9GjBNieUTB5ho5nZFZIQ1JtZlVHIhBMsnr0KrVg0c319U6jd5HEU4gVM4hwCuoA530IAmEBDwDK/w5mnvxXv3PhatBS+fOYY/8j5/AKdBj58=</latexit><latexit sha1_base64="KCr/mjzJ08IevqRy9U+iI52t79s=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMJuULSwCNhYRjAXSZYwO5lNhsxlmZkVwpKnsLFQxNbHsfNtnCRbaOIPAx//OYc5548Szoz1/W+vsLa+sblV3C7t7O7tH5QPj1pGpZrQJlFc6U6EDeVM0qZlltNOoikWEaftaHw7q7efqDZMyQc7SWgo8FCymBFsnfWY9aIY1aqX03654lf9udAqBDlUIFejX/7qDRRJBZWWcGxMN/ATG2ZYW0Y4nZZ6qaEJJmM8pF2HEgtqwmy+8BSdOWeAYqXdkxbN3d8TGRbGTETkOgW2I7Ncm5n/1bqpja/DjMkktVSSxUdxypFVaHY9GjBNieUTB5ho5nZFZIQ1JtZlVHIhBMsnr0KrVg0c319U6jd5HEU4gVM4hwCuoA530IAmEBDwDK/w5mnvxXv3PhatBS+fOYY/8j5/AKdBj58=</latexit>

⇢/⇢0
<latexit sha1_base64="vQvawvPviajH9a9zQHfkZu7Hnyg=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgqs6I4Iui25cVrAXaIchk6ZtaCYZkoxQhz6JGxeKuPVR3Pk2ZtpZaOuBkI//P4ec/FHCmTae9+2U1tY3NrfK25Wd3b39qntw2NYyVYS2iORSdSOsKWeCtgwznHYTRXEccdqJJre533mkSjMpHsw0oUGMR4INGcHGSqFbzfpqLNE5yq/Qm4Vuzat780Kr4BdQg6KaofvVH0iSxlQYwrHWPd9LTJBhZRjhdFbpp5ommEzwiPYsChxTHWTzxWfo1CoDNJTKHmHQXP09keFY62kc2c4Ym7Fe9nLxP6+XmuF1kDGRpIYKsnhomHJkJMpTQAOmKDF8agETxeyuiIyxwsTYrCo2BH/5y6vQvqj7lu8va42bIo4yHMMJnIEPV9CAO2hCCwik8Ayv8OY8OS/Ou/OxaC05xcwR/Cnn8wfIFZKB</latexit><latexit sha1_base64="vQvawvPviajH9a9zQHfkZu7Hnyg=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgqs6I4Iui25cVrAXaIchk6ZtaCYZkoxQhz6JGxeKuPVR3Pk2ZtpZaOuBkI//P4ec/FHCmTae9+2U1tY3NrfK25Wd3b39qntw2NYyVYS2iORSdSOsKWeCtgwznHYTRXEccdqJJre533mkSjMpHsw0oUGMR4INGcHGSqFbzfpqLNE5yq/Qm4Vuzat780Kr4BdQg6KaofvVH0iSxlQYwrHWPd9LTJBhZRjhdFbpp5ommEzwiPYsChxTHWTzxWfo1CoDNJTKHmHQXP09keFY62kc2c4Ym7Fe9nLxP6+XmuF1kDGRpIYKsnhomHJkJMpTQAOmKDF8agETxeyuiIyxwsTYrCo2BH/5y6vQvqj7lu8va42bIo4yHMMJnIEPV9CAO2hCCwik8Ayv8OY8OS/Ou/OxaC05xcwR/Cnn8wfIFZKB</latexit><latexit sha1_base64="vQvawvPviajH9a9zQHfkZu7Hnyg=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgqs6I4Iui25cVrAXaIchk6ZtaCYZkoxQhz6JGxeKuPVR3Pk2ZtpZaOuBkI//P4ec/FHCmTae9+2U1tY3NrfK25Wd3b39qntw2NYyVYS2iORSdSOsKWeCtgwznHYTRXEccdqJJre533mkSjMpHsw0oUGMR4INGcHGSqFbzfpqLNE5yq/Qm4Vuzat780Kr4BdQg6KaofvVH0iSxlQYwrHWPd9LTJBhZRjhdFbpp5ommEzwiPYsChxTHWTzxWfo1CoDNJTKHmHQXP09keFY62kc2c4Ym7Fe9nLxP6+XmuF1kDGRpIYKsnhomHJkJMpTQAOmKDF8agETxeyuiIyxwsTYrCo2BH/5y6vQvqj7lu8va42bIo4yHMMJnIEPV9CAO2hCCwik8Ayv8OY8OS/Ou/OxaC05xcwR/Cnn8wfIFZKB</latexit><latexit sha1_base64="vQvawvPviajH9a9zQHfkZu7Hnyg=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgqs6I4Iui25cVrAXaIchk6ZtaCYZkoxQhz6JGxeKuPVR3Pk2ZtpZaOuBkI//P4ec/FHCmTae9+2U1tY3NrfK25Wd3b39qntw2NYyVYS2iORSdSOsKWeCtgwznHYTRXEccdqJJre533mkSjMpHsw0oUGMR4INGcHGSqFbzfpqLNE5yq/Qm4Vuzat780Kr4BdQg6KaofvVH0iSxlQYwrHWPd9LTJBhZRjhdFbpp5ommEzwiPYsChxTHWTzxWfo1CoDNJTKHmHQXP09keFY62kc2c4Ym7Fe9nLxP6+XmuF1kDGRpIYKsnhomHJkJMpTQAOmKDF8agETxeyuiIyxwsTYrCo2BH/5y6vQvqj7lu8va42bIo4yHMMJnIEPV9CAO2hCCwik8Ayv8OY8OS/Ou/OxaC05xcwR/Cnn8wfIFZKB</latexit>
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<latexit sha1_base64="uIrXrtZskplvCjnHdRmvZkqMHrI=">AAACCnicbVDLSsNAFJ34rPUVdelmtAh1UxIRdKFQcONCoYJpC0kIk8mkHTp5MDMRSmi3bvwVNy4UcesXuPNvnKZZaOuBgcM593DnHj9lVEjD+NYWFpeWV1Yra9X1jc2tbX1nty2SjGNi4YQlvOsjQRiNiSWpZKSbcoIin5GOP7ia+J0HwgVN4ns5TIkboV5MQ4qRVJKnH+SOH0LLc25UJkCjenppHI/HhWrfkrY78vSa0TAKwHlilqQGSrQ8/csJEpxFJJaYISFs00ilmyMuKWZkVHUyQVKEB6hHbEVjFBHh5sUpI3iklACGCVcvlrBQfydyFAkxjHw1GSHZF7PeRPzPszMZnrs5jdNMkhhPF4UZgzKBk15gQDnBkg0VQZhT9VeI+4gjLFV7VVWCOXvyPGmfNEzF705rzYuyjgrYB4egDkxwBprgGrSABTB4BM/gFbxpT9qL9q59TEcXtDKzB/5A+/wBwEGZog==</latexit><latexit sha1_base64="uIrXrtZskplvCjnHdRmvZkqMHrI=">AAACCnicbVDLSsNAFJ34rPUVdelmtAh1UxIRdKFQcONCoYJpC0kIk8mkHTp5MDMRSmi3bvwVNy4UcesXuPNvnKZZaOuBgcM593DnHj9lVEjD+NYWFpeWV1Yra9X1jc2tbX1nty2SjGNi4YQlvOsjQRiNiSWpZKSbcoIin5GOP7ia+J0HwgVN4ns5TIkboV5MQ4qRVJKnH+SOH0LLc25UJkCjenppHI/HhWrfkrY78vSa0TAKwHlilqQGSrQ8/csJEpxFJJaYISFs00ilmyMuKWZkVHUyQVKEB6hHbEVjFBHh5sUpI3iklACGCVcvlrBQfydyFAkxjHw1GSHZF7PeRPzPszMZnrs5jdNMkhhPF4UZgzKBk15gQDnBkg0VQZhT9VeI+4gjLFV7VVWCOXvyPGmfNEzF705rzYuyjgrYB4egDkxwBprgGrSABTB4BM/gFbxpT9qL9q59TEcXtDKzB/5A+/wBwEGZog==</latexit><latexit sha1_base64="uIrXrtZskplvCjnHdRmvZkqMHrI=">AAACCnicbVDLSsNAFJ34rPUVdelmtAh1UxIRdKFQcONCoYJpC0kIk8mkHTp5MDMRSmi3bvwVNy4UcesXuPNvnKZZaOuBgcM593DnHj9lVEjD+NYWFpeWV1Yra9X1jc2tbX1nty2SjGNi4YQlvOsjQRiNiSWpZKSbcoIin5GOP7ia+J0HwgVN4ns5TIkboV5MQ4qRVJKnH+SOH0LLc25UJkCjenppHI/HhWrfkrY78vSa0TAKwHlilqQGSrQ8/csJEpxFJJaYISFs00ilmyMuKWZkVHUyQVKEB6hHbEVjFBHh5sUpI3iklACGCVcvlrBQfydyFAkxjHw1GSHZF7PeRPzPszMZnrs5jdNMkhhPF4UZgzKBk15gQDnBkg0VQZhT9VeI+4gjLFV7VVWCOXvyPGmfNEzF705rzYuyjgrYB4egDkxwBprgGrSABTB4BM/gFbxpT9qL9q59TEcXtDKzB/5A+/wBwEGZog==</latexit><latexit sha1_base64="uIrXrtZskplvCjnHdRmvZkqMHrI=">AAACCnicbVDLSsNAFJ34rPUVdelmtAh1UxIRdKFQcONCoYJpC0kIk8mkHTp5MDMRSmi3bvwVNy4UcesXuPNvnKZZaOuBgcM593DnHj9lVEjD+NYWFpeWV1Yra9X1jc2tbX1nty2SjGNi4YQlvOsjQRiNiSWpZKSbcoIin5GOP7ia+J0HwgVN4ns5TIkboV5MQ4qRVJKnH+SOH0LLc25UJkCjenppHI/HhWrfkrY78vSa0TAKwHlilqQGSrQ8/csJEpxFJJaYISFs00ilmyMuKWZkVHUyQVKEB6hHbEVjFBHh5sUpI3iklACGCVcvlrBQfydyFAkxjHw1GSHZF7PeRPzPszMZnrs5jdNMkhhPF4UZgzKBk15gQDnBkg0VQZhT9VeI+4gjLFV7VVWCOXvyPGmfNEzF705rzYuyjgrYB4egDkxwBprgGrSABTB4BM/gFbxpT9qL9q59TEcXtDKzB/5A+/wBwEGZog==</latexit>

⇤N
<latexit sha1_base64="cVI4qivLgWMdc59rkOuZyugPEWg=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURoV0W3LgQqWAf0IQymUzaoZNJmJkINfRL3LhQxK2f4s6/cdpmoa0HBg7n3MO9c4KUM6Ud59sqbWxube+Udyt7+weHVfvouKuSTBLaIQlPZD/AinImaEczzWk/lRTHAae9YHI993uPVCqWiAc9Takf45FgESNYG2loV3MviJB3axIhRnezoV1z6s4CaJ24BalBgfbQ/vLChGQxFZpwrNTAdVLt51hqRjidVbxM0RSTCR7RgaECx1T5+eLwGTo3SoiiRJonNFqovxM5jpWaxoGZjLEeq1VvLv7nDTIdNf2ciTTTVJDloijjSCdo3gIKmaRE86khmEhmbkVkjCUm2nRVMSW4q19eJ93Lumv4/VWt1SzqKMMpnMEFuNCAFtxAGzpAIINneIU368l6sd6tj+VoySoyJ/AH1ucP0AqSfg==</latexit><latexit sha1_base64="cVI4qivLgWMdc59rkOuZyugPEWg=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURoV0W3LgQqWAf0IQymUzaoZNJmJkINfRL3LhQxK2f4s6/cdpmoa0HBg7n3MO9c4KUM6Ud59sqbWxube+Udyt7+weHVfvouKuSTBLaIQlPZD/AinImaEczzWk/lRTHAae9YHI993uPVCqWiAc9Takf45FgESNYG2loV3MviJB3axIhRnezoV1z6s4CaJ24BalBgfbQ/vLChGQxFZpwrNTAdVLt51hqRjidVbxM0RSTCR7RgaECx1T5+eLwGTo3SoiiRJonNFqovxM5jpWaxoGZjLEeq1VvLv7nDTIdNf2ciTTTVJDloijjSCdo3gIKmaRE86khmEhmbkVkjCUm2nRVMSW4q19eJ93Lumv4/VWt1SzqKMMpnMEFuNCAFtxAGzpAIINneIU368l6sd6tj+VoySoyJ/AH1ucP0AqSfg==</latexit><latexit sha1_base64="cVI4qivLgWMdc59rkOuZyugPEWg=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURoV0W3LgQqWAf0IQymUzaoZNJmJkINfRL3LhQxK2f4s6/cdpmoa0HBg7n3MO9c4KUM6Ud59sqbWxube+Udyt7+weHVfvouKuSTBLaIQlPZD/AinImaEczzWk/lRTHAae9YHI993uPVCqWiAc9Takf45FgESNYG2loV3MviJB3axIhRnezoV1z6s4CaJ24BalBgfbQ/vLChGQxFZpwrNTAdVLt51hqRjidVbxM0RSTCR7RgaECx1T5+eLwGTo3SoiiRJonNFqovxM5jpWaxoGZjLEeq1VvLv7nDTIdNf2ciTTTVJDloijjSCdo3gIKmaRE86khmEhmbkVkjCUm2nRVMSW4q19eJ93Lumv4/VWt1SzqKMMpnMEFuNCAFtxAGzpAIINneIU368l6sd6tj+VoySoyJ/AH1ucP0AqSfg==</latexit><latexit sha1_base64="cVI4qivLgWMdc59rkOuZyugPEWg=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURoV0W3LgQqWAf0IQymUzaoZNJmJkINfRL3LhQxK2f4s6/cdpmoa0HBg7n3MO9c4KUM6Ud59sqbWxube+Udyt7+weHVfvouKuSTBLaIQlPZD/AinImaEczzWk/lRTHAae9YHI993uPVCqWiAc9Takf45FgESNYG2loV3MviJB3axIhRnezoV1z6s4CaJ24BalBgfbQ/vLChGQxFZpwrNTAdVLt51hqRjidVbxM0RSTCR7RgaECx1T5+eLwGTo3SoiiRJonNFqovxM5jpWaxoGZjLEeq1VvLv7nDTIdNf2ciTTTVJDloijjSCdo3gIKmaRE86khmEhmbkVkjCUm2nRVMSW4q19eJ93Lumv4/VWt1SzqKMMpnMEFuNCAFtxAGzpAIINneIU368l6sd6tj+VoySoyJ/AH1ucP0AqSfg==</latexit> two-body

2+3 body

hypernuclei
H1 = �1.1, H2 = �0.3

<latexit sha1_base64="vWhS6IDD5weyEQ+NP1+hhj9HLf4=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuKjDpAq6EQpuuqxgL9AZhkyaaUMzF5KMUIau3Pgqblwo4tZncOfbmGlnoa0/BL785xyS8/sJZ1LZ9rdRWlldW98ob1a2tnd298z9g46MU0Fom8Q8Fj0fS8pZRNuKKU57iaA49Dnt+uPbvN59oEKyOLpXk4S6IR5GLGAEK2155nHm+AFsegjewHNkoZpTa3r1/GJbF1PPrNqWPRNcBlRAFRRqeeaXM4hJGtJIEY6l7CM7UW6GhWKE02nFSSVNMBnjIe1rjHBIpZvN1pjCU+0MYBALfSIFZ+7viQyHUk5CX3eGWI3kYi03/6v1UxVcuxmLklTRiMwfClIOVQzzTOCACUoUn2jARDD9V0hGWGCidHIVHQJaXHkZOnULab67rDbsIo4yOAIn4AwgcAUaoAlaoA0IeATP4BW8GU/Gi/FufMxbS0Yxcwj+yPj8AdjKlNE=</latexit><latexit sha1_base64="vWhS6IDD5weyEQ+NP1+hhj9HLf4=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuKjDpAq6EQpuuqxgL9AZhkyaaUMzF5KMUIau3Pgqblwo4tZncOfbmGlnoa0/BL785xyS8/sJZ1LZ9rdRWlldW98ob1a2tnd298z9g46MU0Fom8Q8Fj0fS8pZRNuKKU57iaA49Dnt+uPbvN59oEKyOLpXk4S6IR5GLGAEK2155nHm+AFsegjewHNkoZpTa3r1/GJbF1PPrNqWPRNcBlRAFRRqeeaXM4hJGtJIEY6l7CM7UW6GhWKE02nFSSVNMBnjIe1rjHBIpZvN1pjCU+0MYBALfSIFZ+7viQyHUk5CX3eGWI3kYi03/6v1UxVcuxmLklTRiMwfClIOVQzzTOCACUoUn2jARDD9V0hGWGCidHIVHQJaXHkZOnULab67rDbsIo4yOAIn4AwgcAUaoAlaoA0IeATP4BW8GU/Gi/FufMxbS0Yxcwj+yPj8AdjKlNE=</latexit><latexit sha1_base64="vWhS6IDD5weyEQ+NP1+hhj9HLf4=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuKjDpAq6EQpuuqxgL9AZhkyaaUMzF5KMUIau3Pgqblwo4tZncOfbmGlnoa0/BL785xyS8/sJZ1LZ9rdRWlldW98ob1a2tnd298z9g46MU0Fom8Q8Fj0fS8pZRNuKKU57iaA49Dnt+uPbvN59oEKyOLpXk4S6IR5GLGAEK2155nHm+AFsegjewHNkoZpTa3r1/GJbF1PPrNqWPRNcBlRAFRRqeeaXM4hJGtJIEY6l7CM7UW6GhWKE02nFSSVNMBnjIe1rjHBIpZvN1pjCU+0MYBALfSIFZ+7viQyHUk5CX3eGWI3kYi03/6v1UxVcuxmLklTRiMwfClIOVQzzTOCACUoUn2jARDD9V0hGWGCidHIVHQJaXHkZOnULab67rDbsIo4yOAIn4AwgcAUaoAlaoA0IeATP4BW8GU/Gi/FufMxbS0Yxcwj+yPj8AdjKlNE=</latexit><latexit sha1_base64="vWhS6IDD5weyEQ+NP1+hhj9HLf4=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuKjDpAq6EQpuuqxgL9AZhkyaaUMzF5KMUIau3Pgqblwo4tZncOfbmGlnoa0/BL785xyS8/sJZ1LZ9rdRWlldW98ob1a2tnd298z9g46MU0Fom8Q8Fj0fS8pZRNuKKU57iaA49Dnt+uPbvN59oEKyOLpXk4S6IR5GLGAEK2155nHm+AFsegjewHNkoZpTa3r1/GJbF1PPrNqWPRNcBlRAFRRqeeaXM4hJGtJIEY6l7CM7UW6GhWKE02nFSSVNMBnjIe1rjHBIpZvN1pjCU+0MYBALfSIFZ+7viQyHUk5CX3eGWI3kYi03/6v1UxVcuxmLklTRiMwfClIOVQzzTOCACUoUn2jARDD9V0hGWGCidHIVHQJaXHkZOnULab67rDbsIo4yOAIn4AwgcAUaoAlaoA0IeATP4BW8GU/Gi/FufMxbS0Yxcwj+yPj8AdjKlNE=</latexit>

H1 = �1.5, H2 = �0.1
<latexit sha1_base64="YKUA1f6fiUyzAaUMX9OJ195FfD4=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuKjDpCi6EQpuuqxgL9AZhkyaaUMzF5KMUIau3Pgqblwo4tZncOfbmGlnoa0/BL785xyS8/sJZ1LZ9rdRWlldW98ob1a2tnd298z9g46MU0Fom8Q8Fj0fS8pZRNuKKU57iaA49Dnt+uPbvN59oEKyOLpXk4S6IR5GLGAEK2155nHm+AFsegjewHNkXdacWtOr5xfbQlPPrNqWPRNcBlRAFRRqeeaXM4hJGtJIEY6l7CM7UW6GhWKE02nFSSVNMBnjIe1rjHBIpZvN1pjCU+0MYBALfSIFZ+7viQyHUk5CX3eGWI3kYi03/6v1UxVcuxmLklTRiMwfClIOVQzzTOCACUoUn2jARDD9V0hGWGCidHIVHQJaXHkZOnULab67qDbsIo4yOAIn4AwgcAUaoAlaoA0IeATP4BW8GU/Gi/FufMxbS0Yxcwj+yPj8AdwIlNM=</latexit><latexit sha1_base64="YKUA1f6fiUyzAaUMX9OJ195FfD4=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuKjDpCi6EQpuuqxgL9AZhkyaaUMzF5KMUIau3Pgqblwo4tZncOfbmGlnoa0/BL785xyS8/sJZ1LZ9rdRWlldW98ob1a2tnd298z9g46MU0Fom8Q8Fj0fS8pZRNuKKU57iaA49Dnt+uPbvN59oEKyOLpXk4S6IR5GLGAEK2155nHm+AFsegjewHNkXdacWtOr5xfbQlPPrNqWPRNcBlRAFRRqeeaXM4hJGtJIEY6l7CM7UW6GhWKE02nFSSVNMBnjIe1rjHBIpZvN1pjCU+0MYBALfSIFZ+7viQyHUk5CX3eGWI3kYi03/6v1UxVcuxmLklTRiMwfClIOVQzzTOCACUoUn2jARDD9V0hGWGCidHIVHQJaXHkZOnULab67qDbsIo4yOAIn4AwgcAUaoAlaoA0IeATP4BW8GU/Gi/FufMxbS0Yxcwj+yPj8AdwIlNM=</latexit><latexit sha1_base64="YKUA1f6fiUyzAaUMX9OJ195FfD4=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuKjDpCi6EQpuuqxgL9AZhkyaaUMzF5KMUIau3Pgqblwo4tZncOfbmGlnoa0/BL785xyS8/sJZ1LZ9rdRWlldW98ob1a2tnd298z9g46MU0Fom8Q8Fj0fS8pZRNuKKU57iaA49Dnt+uPbvN59oEKyOLpXk4S6IR5GLGAEK2155nHm+AFsegjewHNkXdacWtOr5xfbQlPPrNqWPRNcBlRAFRRqeeaXM4hJGtJIEY6l7CM7UW6GhWKE02nFSSVNMBnjIe1rjHBIpZvN1pjCU+0MYBALfSIFZ+7viQyHUk5CX3eGWI3kYi03/6v1UxVcuxmLklTRiMwfClIOVQzzTOCACUoUn2jARDD9V0hGWGCidHIVHQJaXHkZOnULab67qDbsIo4yOAIn4AwgcAUaoAlaoA0IeATP4BW8GU/Gi/FufMxbS0Yxcwj+yPj8AdwIlNM=</latexit><latexit sha1_base64="YKUA1f6fiUyzAaUMX9OJ195FfD4=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuKjDpCi6EQpuuqxgL9AZhkyaaUMzF5KMUIau3Pgqblwo4tZncOfbmGlnoa0/BL785xyS8/sJZ1LZ9rdRWlldW98ob1a2tnd298z9g46MU0Fom8Q8Fj0fS8pZRNuKKU57iaA49Dnt+uPbvN59oEKyOLpXk4S6IR5GLGAEK2155nHm+AFsegjewHNkXdacWtOr5xfbQlPPrNqWPRNcBlRAFRRqeeaXM4hJGtJIEY6l7CM7UW6GhWKE02nFSSVNMBnjIe1rjHBIpZvN1pjCU+0MYBALfSIFZ+7viQyHUk5CX3eGWI3kYi03/6v1UxVcuxmLklTRiMwfClIOVQzzTOCACUoUn2jARDD9V0hGWGCidHIVHQJaXHkZOnULab67qDbsIo4yOAIn4AwgcAUaoAlaoA0IeATP4BW8GU/Gi/FufMxbS0Yxcwj+yPj8AdwIlNM=</latexit>

{
<latexit sha1_base64="LI/Gbhbn/iHSNp9SkY/GFFnBwoo=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FSSXvRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3SxubW9k55t7K3f3B45B6ftE2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+Ek9t5vfPEtRGJesRpyoOYjpSIBKNorYd+PnCrXs1biKyDX0AVCjUH7ld/mLAs5gqZpMb0fC/FIKcaBZN8VulnhqeUTeiI9ywqGnMT5ItNZ+TCOkMSJdo+hWTh/p7IaWzMNA5tZ0xxbFZrc/O/Wi/D6DrIhUoz5IotP4oySTAh87PJUGjOUE4tUKaF3ZWwMdWUoQ2nYkPwV09eh3a95lu+r1cbN0UcZTiDc7gEH66gAXfQhBYwiOAZXuHNmTgvzrvzsWwtOcXMKfyR8/kDmuaNYw==</latexit><latexit sha1_base64="LI/Gbhbn/iHSNp9SkY/GFFnBwoo=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FSSXvRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3SxubW9k55t7K3f3B45B6ftE2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+Ek9t5vfPEtRGJesRpyoOYjpSIBKNorYd+PnCrXs1biKyDX0AVCjUH7ld/mLAs5gqZpMb0fC/FIKcaBZN8VulnhqeUTeiI9ywqGnMT5ItNZ+TCOkMSJdo+hWTh/p7IaWzMNA5tZ0xxbFZrc/O/Wi/D6DrIhUoz5IotP4oySTAh87PJUGjOUE4tUKaF3ZWwMdWUoQ2nYkPwV09eh3a95lu+r1cbN0UcZTiDc7gEH66gAXfQhBYwiOAZXuHNmTgvzrvzsWwtOcXMKfyR8/kDmuaNYw==</latexit><latexit sha1_base64="LI/Gbhbn/iHSNp9SkY/GFFnBwoo=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FSSXvRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3SxubW9k55t7K3f3B45B6ftE2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+Ek9t5vfPEtRGJesRpyoOYjpSIBKNorYd+PnCrXs1biKyDX0AVCjUH7ld/mLAs5gqZpMb0fC/FIKcaBZN8VulnhqeUTeiI9ywqGnMT5ItNZ+TCOkMSJdo+hWTh/p7IaWzMNA5tZ0xxbFZrc/O/Wi/D6DrIhUoz5IotP4oySTAh87PJUGjOUE4tUKaF3ZWwMdWUoQ2nYkPwV09eh3a95lu+r1cbN0UcZTiDc7gEH66gAXfQhBYwiOAZXuHNmTgvzrvzsWwtOcXMKfyR8/kDmuaNYw==</latexit><latexit sha1_base64="LI/Gbhbn/iHSNp9SkY/GFFnBwoo=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FSSXvRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3SxubW9k55t7K3f3B45B6ftE2SacZbLJGJ7obUcCkUb6FAybup5jQOJe+Ek9t5vfPEtRGJesRpyoOYjpSIBKNorYd+PnCrXs1biKyDX0AVCjUH7ld/mLAs5gqZpMb0fC/FIKcaBZN8VulnhqeUTeiI9ywqGnMT5ItNZ+TCOkMSJdo+hWTh/p7IaWzMNA5tZ0xxbFZrc/O/Wi/D6DrIhUoz5IotP4oySTAh87PJUGjOUE4tUKaF3ZWwMdWUoQ2nYkPwV09eh3a95lu+r1cbN0UcZTiDc7gEH66gAXfQhBYwiOAZXuHNmTgvzrvzsWwtOcXMKfyR8/kDmuaNYw==</latexit>

0
<latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit>

1
<latexit sha1_base64="Ph6cLITSunYH1DIqaClirbP8DYM=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2TTbhmaTJZkVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SKSz6/re3tr6xubVd2inv7u0fHFaOjltWZ4bxJtNSm05ELZdC8SYKlLyTGk6TSPJ2NL6b1dtP3Fih1SNOUh4mdKhELBhFZ7XzXhSTYNqvVP2aPxdZhaCAKhRq9CtfvYFmWcIVMkmt7QZ+imFODQom+bTcyyxPKRvTIe86VDThNszn607JuXMGJNbGPYVk7v6eyGli7SSJXGdCcWSXazPzv1o3w/gmzIVKM+SKLT6KM0lQk9ntZCAMZygnDigzwu1K2IgaytAlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD8FMjyc=</latexit><latexit sha1_base64="Ph6cLITSunYH1DIqaClirbP8DYM=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2TTbhmaTJZkVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SKSz6/re3tr6xubVd2inv7u0fHFaOjltWZ4bxJtNSm05ELZdC8SYKlLyTGk6TSPJ2NL6b1dtP3Fih1SNOUh4mdKhELBhFZ7XzXhSTYNqvVP2aPxdZhaCAKhRq9CtfvYFmWcIVMkmt7QZ+imFODQom+bTcyyxPKRvTIe86VDThNszn607JuXMGJNbGPYVk7v6eyGli7SSJXGdCcWSXazPzv1o3w/gmzIVKM+SKLT6KM0lQk9ntZCAMZygnDigzwu1K2IgaytAlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD8FMjyc=</latexit><latexit sha1_base64="Ph6cLITSunYH1DIqaClirbP8DYM=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2TTbhmaTJZkVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SKSz6/re3tr6xubVd2inv7u0fHFaOjltWZ4bxJtNSm05ELZdC8SYKlLyTGk6TSPJ2NL6b1dtP3Fih1SNOUh4mdKhELBhFZ7XzXhSTYNqvVP2aPxdZhaCAKhRq9CtfvYFmWcIVMkmt7QZ+imFODQom+bTcyyxPKRvTIe86VDThNszn607JuXMGJNbGPYVk7v6eyGli7SSJXGdCcWSXazPzv1o3w/gmzIVKM+SKLT6KM0lQk9ntZCAMZygnDigzwu1K2IgaytAlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD8FMjyc=</latexit><latexit sha1_base64="Ph6cLITSunYH1DIqaClirbP8DYM=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2TTbhmaTJZkVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SKSz6/re3tr6xubVd2inv7u0fHFaOjltWZ4bxJtNSm05ELZdC8SYKlLyTGk6TSPJ2NL6b1dtP3Fih1SNOUh4mdKhELBhFZ7XzXhSTYNqvVP2aPxdZhaCAKhRq9CtfvYFmWcIVMkmt7QZ+imFODQom+bTcyyxPKRvTIe86VDThNszn607JuXMGJNbGPYVk7v6eyGli7SSJXGdCcWSXazPzv1o3w/gmzIVKM+SKLT6KM0lQk9ntZCAMZygnDigzwu1K2IgaytAlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD8FMjyc=</latexit>

2
<latexit sha1_base64="LwUE6uDjdETMPnYZpVxwuteVJ1U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIujBQ8GLxwr2A9pQNttNu3SzCbsToYT8CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12ShubW9s75d3K3v7B4VH1+KRj4lQz3maxjHUvoIZLoXgbBUreSzSnUSB5N5jezevdJ66NiNUjzhLuR3SsRCgYRWt1s0EQkkY+rNbcursQWQevgBoUag2rX4NRzNKIK2SSGtP33AT9jGoUTPK8MkgNTyib0jHvW1Q04sbPFuvm5MI6IxLG2j6FZOH+nshoZMwsCmxnRHFiVmtz879aP8Xwxs+ESlLkii0/ClNJMCbz28lIaM5QzixQpoXdlbAJ1ZShTahiQ/BWT16HTqPuWX64qjVvizjKcAbncAkeXEMT7qEFbWAwhWd4hTcncV6cd+dj2VpyiplT+CPn8wfC0Y8o</latexit><latexit sha1_base64="LwUE6uDjdETMPnYZpVxwuteVJ1U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIujBQ8GLxwr2A9pQNttNu3SzCbsToYT8CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12ShubW9s75d3K3v7B4VH1+KRj4lQz3maxjHUvoIZLoXgbBUreSzSnUSB5N5jezevdJ66NiNUjzhLuR3SsRCgYRWt1s0EQkkY+rNbcursQWQevgBoUag2rX4NRzNKIK2SSGtP33AT9jGoUTPK8MkgNTyib0jHvW1Q04sbPFuvm5MI6IxLG2j6FZOH+nshoZMwsCmxnRHFiVmtz879aP8Xwxs+ESlLkii0/ClNJMCbz28lIaM5QzixQpoXdlbAJ1ZShTahiQ/BWT16HTqPuWX64qjVvizjKcAbncAkeXEMT7qEFbWAwhWd4hTcncV6cd+dj2VpyiplT+CPn8wfC0Y8o</latexit><latexit sha1_base64="LwUE6uDjdETMPnYZpVxwuteVJ1U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIujBQ8GLxwr2A9pQNttNu3SzCbsToYT8CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12ShubW9s75d3K3v7B4VH1+KRj4lQz3maxjHUvoIZLoXgbBUreSzSnUSB5N5jezevdJ66NiNUjzhLuR3SsRCgYRWt1s0EQkkY+rNbcursQWQevgBoUag2rX4NRzNKIK2SSGtP33AT9jGoUTPK8MkgNTyib0jHvW1Q04sbPFuvm5MI6IxLG2j6FZOH+nshoZMwsCmxnRHFiVmtz879aP8Xwxs+ESlLkii0/ClNJMCbz28lIaM5QzixQpoXdlbAJ1ZShTahiQ/BWT16HTqPuWX64qjVvizjKcAbncAkeXEMT7qEFbWAwhWd4hTcncV6cd+dj2VpyiplT+CPn8wfC0Y8o</latexit><latexit sha1_base64="LwUE6uDjdETMPnYZpVxwuteVJ1U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIujBQ8GLxwr2A9pQNttNu3SzCbsToYT8CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12ShubW9s75d3K3v7B4VH1+KRj4lQz3maxjHUvoIZLoXgbBUreSzSnUSB5N5jezevdJ66NiNUjzhLuR3SsRCgYRWt1s0EQkkY+rNbcursQWQevgBoUag2rX4NRzNKIK2SSGtP33AT9jGoUTPK8MkgNTyib0jHvW1Q04sbPFuvm5MI6IxLG2j6FZOH+nshoZMwsCmxnRHFiVmtz879aP8Xwxs+ESlLkii0/ClNJMCbz28lIaM5QzixQpoXdlbAJ1ZShTahiQ/BWT16HTqPuWX64qjVvizjKcAbncAkeXEMT7qEFbWAwhWd4hTcncV6cd+dj2VpyiplT+CPn8wfC0Y8o</latexit>

3
<latexit sha1_base64="iWy72Gbbpx9DcKRY0eD8s3ghRiY=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSFfTgoeDFYwX7AW0om+2kXbrZhN2NUEJ/hBcPinj193jz37htc9DWFxYe3plhZ94wFVwbz/t2SmvrG5tb5e3Kzu7e/oF7eNTSSaYYNlkiEtUJqUbBJTYNNwI7qUIahwLb4fhuVm8/odI8kY9mkmIQ06HkEWfUWKud98KIXE77btWreXORVfALqEKhRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXoqQx6iCfrzslZ9YZkChR9klD5u7viZzGWk/i0HbG1Iz0cm1m/lfrZia6CXIu08ygZIuPokwQk5DZ7WTAFTIjJhYoU9zuStiIKsqMTahiQ/CXT16F1kXNt/xwVa3fFnGU4QRO4Rx8uIY63EMDmsBgDM/wCm9O6rw4787HorXkFDPH8EfO5w/EVo8p</latexit><latexit sha1_base64="iWy72Gbbpx9DcKRY0eD8s3ghRiY=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSFfTgoeDFYwX7AW0om+2kXbrZhN2NUEJ/hBcPinj193jz37htc9DWFxYe3plhZ94wFVwbz/t2SmvrG5tb5e3Kzu7e/oF7eNTSSaYYNlkiEtUJqUbBJTYNNwI7qUIahwLb4fhuVm8/odI8kY9mkmIQ06HkEWfUWKud98KIXE77btWreXORVfALqEKhRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXoqQx6iCfrzslZ9YZkChR9klD5u7viZzGWk/i0HbG1Iz0cm1m/lfrZia6CXIu08ygZIuPokwQk5DZ7WTAFTIjJhYoU9zuStiIKsqMTahiQ/CXT16F1kXNt/xwVa3fFnGU4QRO4Rx8uIY63EMDmsBgDM/wCm9O6rw4787HorXkFDPH8EfO5w/EVo8p</latexit><latexit sha1_base64="iWy72Gbbpx9DcKRY0eD8s3ghRiY=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSFfTgoeDFYwX7AW0om+2kXbrZhN2NUEJ/hBcPinj193jz37htc9DWFxYe3plhZ94wFVwbz/t2SmvrG5tb5e3Kzu7e/oF7eNTSSaYYNlkiEtUJqUbBJTYNNwI7qUIahwLb4fhuVm8/odI8kY9mkmIQ06HkEWfUWKud98KIXE77btWreXORVfALqEKhRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXoqQx6iCfrzslZ9YZkChR9klD5u7viZzGWk/i0HbG1Iz0cm1m/lfrZia6CXIu08ygZIuPokwQk5DZ7WTAFTIjJhYoU9zuStiIKsqMTahiQ/CXT16F1kXNt/xwVa3fFnGU4QRO4Rx8uIY63EMDmsBgDM/wCm9O6rw4787HorXkFDPH8EfO5w/EVo8p</latexit><latexit sha1_base64="iWy72Gbbpx9DcKRY0eD8s3ghRiY=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSFfTgoeDFYwX7AW0om+2kXbrZhN2NUEJ/hBcPinj193jz37htc9DWFxYe3plhZ94wFVwbz/t2SmvrG5tb5e3Kzu7e/oF7eNTSSaYYNlkiEtUJqUbBJTYNNwI7qUIahwLb4fhuVm8/odI8kY9mkmIQ06HkEWfUWKud98KIXE77btWreXORVfALqEKhRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXoqQx6iCfrzslZ9YZkChR9klD5u7viZzGWk/i0HbG1Iz0cm1m/lfrZia6CXIu08ygZIuPokwQk5DZ7WTAFTIjJhYoU9zuStiIKsqMTahiQ/CXT16F1kXNt/xwVa3fFnGU4QRO4Rx8uIY63EMDmsBgDM/wCm9O6rw4787HorXkFDPH8EfO5w/EVo8p</latexit>

4
<latexit sha1_base64="NEnDHqnYg6rpdBUrNJtbUKAgETk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKejBQ8GLxwr2A9pQNttNu3SzCbsToYT8CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12ShubW9s75d3K3v7B4VH1+KRj4lQz3maxjHUvoIZLoXgbBUreSzSnUSB5N5jezevdJ66NiNUjzhLuR3SsRCgYRWt1s0EQkkY+rNbcursQWQevgBoUag2rX4NRzNKIK2SSGtP33AT9jGoUTPK8MkgNTyib0jHvW1Q04sbPFuvm5MI6IxLG2j6FZOH+nshoZMwsCmxnRHFiVmtz879aP8Xwxs+ESlLkii0/ClNJMCbz28lIaM5QzixQpoXdlbAJ1ZShTahiQ/BWT16HzlXds/zQqDVvizjKcAbncAkeXEMT7qEFbWAwhWd4hTcncV6cd+dj2VpyiplT+CPn8wfF248q</latexit><latexit sha1_base64="NEnDHqnYg6rpdBUrNJtbUKAgETk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKejBQ8GLxwr2A9pQNttNu3SzCbsToYT8CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12ShubW9s75d3K3v7B4VH1+KRj4lQz3maxjHUvoIZLoXgbBUreSzSnUSB5N5jezevdJ66NiNUjzhLuR3SsRCgYRWt1s0EQkkY+rNbcursQWQevgBoUag2rX4NRzNKIK2SSGtP33AT9jGoUTPK8MkgNTyib0jHvW1Q04sbPFuvm5MI6IxLG2j6FZOH+nshoZMwsCmxnRHFiVmtz879aP8Xwxs+ESlLkii0/ClNJMCbz28lIaM5QzixQpoXdlbAJ1ZShTahiQ/BWT16HzlXds/zQqDVvizjKcAbncAkeXEMT7qEFbWAwhWd4hTcncV6cd+dj2VpyiplT+CPn8wfF248q</latexit><latexit sha1_base64="NEnDHqnYg6rpdBUrNJtbUKAgETk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKejBQ8GLxwr2A9pQNttNu3SzCbsToYT8CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12ShubW9s75d3K3v7B4VH1+KRj4lQz3maxjHUvoIZLoXgbBUreSzSnUSB5N5jezevdJ66NiNUjzhLuR3SsRCgYRWt1s0EQkkY+rNbcursQWQevgBoUag2rX4NRzNKIK2SSGtP33AT9jGoUTPK8MkgNTyib0jHvW1Q04sbPFuvm5MI6IxLG2j6FZOH+nshoZMwsCmxnRHFiVmtz879aP8Xwxs+ESlLkii0/ClNJMCbz28lIaM5QzixQpoXdlbAJ1ZShTahiQ/BWT16HzlXds/zQqDVvizjKcAbncAkeXEMT7qEFbWAwhWd4hTcncV6cd+dj2VpyiplT+CPn8wfF248q</latexit><latexit sha1_base64="NEnDHqnYg6rpdBUrNJtbUKAgETk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKejBQ8GLxwr2A9pQNttNu3SzCbsToYT8CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12ShubW9s75d3K3v7B4VH1+KRj4lQz3maxjHUvoIZLoXgbBUreSzSnUSB5N5jezevdJ66NiNUjzhLuR3SsRCgYRWt1s0EQkkY+rNbcursQWQevgBoUag2rX4NRzNKIK2SSGtP33AT9jGoUTPK8MkgNTyib0jHvW1Q04sbPFuvm5MI6IxLG2j6FZOH+nshoZMwsCmxnRHFiVmtz879aP8Xwxs+ESlLkii0/ClNJMCbz28lIaM5QzixQpoXdlbAJ1ZShTahiQ/BWT16HzlXds/zQqDVvizjKcAbncAkeXEMT7qEFbWAwhWd4hTcncV6cd+dj2VpyiplT+CPn8wfF248q</latexit>

0
<latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit><latexit sha1_base64="S5W2zvUyUOy6DuJu1YmErG07UKk=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHrwUPDisYL9gHYp2XS2Dc0mS5IVytIf4cWDIl79Pd78N6btHrT1hcDDOzNk5o1SwY31/W9vbX1jc2u7tFPe3ds/OKwcHbeMyjTDJlNC6U5EDQousWm5FdhJNdIkEtiOxnezevsJteFKPtpJimFCh5LHnFHrrHbei2LiT/uVql/z5yKrEBRQhUKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK5DSRM0YT5fd0rOnTMgsdLuSUvm7u+JnCbGTJLIdSbUjsxybWb+V+tmNr4Jcy7TzKJki4/iTBCryOx2MuAamRUTB5Rp7nYlbEQ1ZdYlVHYhBMsnr0LrshY4friq1m+LOEpwCmdwAQFcQx3uoQFNYDCGZ3iFNy/1Xrx372PRuuYVMyfwR97nD7/HjyY=</latexit>

50
<latexit sha1_base64="s9InshrKld35mBQ6j3DW2jXRR7w=">AAAB73icbZA9SwNBEIbn4leMX1FLm8UgWIU7UbSwCNhYRjAfkBxhbzOXLNnbu+zuCeHIn7CxUMTWv2Pnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaO7Wb31hErzWD6aSYJ+RAeSh5xRY6121g1CcuVOe+WKW3XnIqvg5VCBXPVe+avbj1kaoTRMUK07npsYP6PKcCZwWuqmGhPKRnSAHYuSRqj9bL7vlJxZp0/CWNknDZm7vycyGmk9iQLbGVEz1Mu1mflfrZOa8MbPuExSg5ItPgpTQUxMZseTPlfIjJhYoExxuythQ6ooMzaikg3BWz55FZoXVc/yw2WldpvHUYQTOIVz8OAaanAPdWgAAwHP8Apvzth5cd6dj0VrwclnjuGPnM8fN0OPZQ==</latexit><latexit sha1_base64="s9InshrKld35mBQ6j3DW2jXRR7w=">AAAB73icbZA9SwNBEIbn4leMX1FLm8UgWIU7UbSwCNhYRjAfkBxhbzOXLNnbu+zuCeHIn7CxUMTWv2Pnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaO7Wb31hErzWD6aSYJ+RAeSh5xRY6121g1CcuVOe+WKW3XnIqvg5VCBXPVe+avbj1kaoTRMUK07npsYP6PKcCZwWuqmGhPKRnSAHYuSRqj9bL7vlJxZp0/CWNknDZm7vycyGmk9iQLbGVEz1Mu1mflfrZOa8MbPuExSg5ItPgpTQUxMZseTPlfIjJhYoExxuythQ6ooMzaikg3BWz55FZoXVc/yw2WldpvHUYQTOIVz8OAaanAPdWgAAwHP8Apvzth5cd6dj0VrwclnjuGPnM8fN0OPZQ==</latexit><latexit sha1_base64="s9InshrKld35mBQ6j3DW2jXRR7w=">AAAB73icbZA9SwNBEIbn4leMX1FLm8UgWIU7UbSwCNhYRjAfkBxhbzOXLNnbu+zuCeHIn7CxUMTWv2Pnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaO7Wb31hErzWD6aSYJ+RAeSh5xRY6121g1CcuVOe+WKW3XnIqvg5VCBXPVe+avbj1kaoTRMUK07npsYP6PKcCZwWuqmGhPKRnSAHYuSRqj9bL7vlJxZp0/CWNknDZm7vycyGmk9iQLbGVEz1Mu1mflfrZOa8MbPuExSg5ItPgpTQUxMZseTPlfIjJhYoExxuythQ6ooMzaikg3BWz55FZoXVc/yw2WldpvHUYQTOIVz8OAaanAPdWgAAwHP8Apvzth5cd6dj0VrwclnjuGPnM8fN0OPZQ==</latexit><latexit sha1_base64="s9InshrKld35mBQ6j3DW2jXRR7w=">AAAB73icbZA9SwNBEIbn4leMX1FLm8UgWIU7UbSwCNhYRjAfkBxhbzOXLNnbu+zuCeHIn7CxUMTWv2Pnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaO7Wb31hErzWD6aSYJ+RAeSh5xRY6121g1CcuVOe+WKW3XnIqvg5VCBXPVe+avbj1kaoTRMUK07npsYP6PKcCZwWuqmGhPKRnSAHYuSRqj9bL7vlJxZp0/CWNknDZm7vycyGmk9iQLbGVEz1Mu1mflfrZOa8MbPuExSg5ItPgpTQUxMZseTPlfIjJhYoExxuythQ6ooMzaikg3BWz55FZoXVc/yw2WldpvHUYQTOIVz8OAaanAPdWgAAwHP8Apvzth5cd6dj0VrwclnjuGPnM8fN0OPZQ==</latexit>

100
<latexit sha1_base64="3ZWs4jo/QuCKoT23eg/JjdoLMjA=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCDh4IXjxXsh7SlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wtr6xuZWcbu0s7u3f1A+PGqaONUMGywWsW6H1KDgChuWW4HtRCOVocBWOL6d1VtPqA2P1YOdJNiTdKh4xBm1znrMumFEAt+f9ssVv+rPRVYhyKECuer98ld3ELNUorJMUGM6gZ/YXka15UzgtNRNDSaUjekQOw4VlWh62XzhKTlzzoBEsXZPWTJ3f09kVBozkaHrlNSOzHJtZv5X66Q2uu5lXCWpRcUWH0WpIDYms+vJgGtkVkwcUKa525WwEdWUWZdRyYUQLJ+8Cs2LauD4/rJSu8njKMIJnMI5BHAFNbiDOjSAgYRneIU3T3sv3rv3sWgtePnMMfyR9/kDoS2Pmw==</latexit><latexit sha1_base64="3ZWs4jo/QuCKoT23eg/JjdoLMjA=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCDh4IXjxXsh7SlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wtr6xuZWcbu0s7u3f1A+PGqaONUMGywWsW6H1KDgChuWW4HtRCOVocBWOL6d1VtPqA2P1YOdJNiTdKh4xBm1znrMumFEAt+f9ssVv+rPRVYhyKECuer98ld3ELNUorJMUGM6gZ/YXka15UzgtNRNDSaUjekQOw4VlWh62XzhKTlzzoBEsXZPWTJ3f09kVBozkaHrlNSOzHJtZv5X66Q2uu5lXCWpRcUWH0WpIDYms+vJgGtkVkwcUKa525WwEdWUWZdRyYUQLJ+8Cs2LauD4/rJSu8njKMIJnMI5BHAFNbiDOjSAgYRneIU3T3sv3rv3sWgtePnMMfyR9/kDoS2Pmw==</latexit><latexit sha1_base64="3ZWs4jo/QuCKoT23eg/JjdoLMjA=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCDh4IXjxXsh7SlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wtr6xuZWcbu0s7u3f1A+PGqaONUMGywWsW6H1KDgChuWW4HtRCOVocBWOL6d1VtPqA2P1YOdJNiTdKh4xBm1znrMumFEAt+f9ssVv+rPRVYhyKECuer98ld3ELNUorJMUGM6gZ/YXka15UzgtNRNDSaUjekQOw4VlWh62XzhKTlzzoBEsXZPWTJ3f09kVBozkaHrlNSOzHJtZv5X66Q2uu5lXCWpRcUWH0WpIDYms+vJgGtkVkwcUKa525WwEdWUWZdRyYUQLJ+8Cs2LauD4/rJSu8njKMIJnMI5BHAFNbiDOjSAgYRneIU3T3sv3rv3sWgtePnMMfyR9/kDoS2Pmw==</latexit><latexit sha1_base64="3ZWs4jo/QuCKoT23eg/JjdoLMjA=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCDh4IXjxXsh7SlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wtr6xuZWcbu0s7u3f1A+PGqaONUMGywWsW6H1KDgChuWW4HtRCOVocBWOL6d1VtPqA2P1YOdJNiTdKh4xBm1znrMumFEAt+f9ssVv+rPRVYhyKECuer98ld3ELNUorJMUGM6gZ/YXka15UzgtNRNDSaUjekQOw4VlWh62XzhKTlzzoBEsXZPWTJ3f09kVBozkaHrlNSOzHJtZv5X66Q2uu5lXCWpRcUWH0WpIDYms+vJgGtkVkwcUKa525WwEdWUWZdRyYUQLJ+8Cs2LauD4/rJSu8njKMIJnMI5BHAFNbiDOjSAgYRneIU3T3sv3rv3sWgtePnMMfyR9/kDoS2Pmw==</latexit>

150
<latexit sha1_base64="kFC3CL2hpTmO9DOwvXoa3ex6SUs=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QRCS78Sa9c8av+TGQZghwqkKveK391+jFLJSrLBDWmHfiJ7WZUW84ETkqd1GBC2YgOsO1QUYmmm80WnpAT5/RJFGv3lCUz9/dERqUxYxm6Tknt0CzWpuZ/tXZqo6tuxlWSWlRs/lGUCmJjMr2e9LlGZsXYAWWau10JG1JNmXUZlVwIweLJy9A8qwaO784rtes8jiIcwTGcQgCXUINbqEMDGEh4hld487T34r17H/PWgpfPHMIfeZ8/qMuPoA==</latexit><latexit sha1_base64="kFC3CL2hpTmO9DOwvXoa3ex6SUs=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QRCS78Sa9c8av+TGQZghwqkKveK391+jFLJSrLBDWmHfiJ7WZUW84ETkqd1GBC2YgOsO1QUYmmm80WnpAT5/RJFGv3lCUz9/dERqUxYxm6Tknt0CzWpuZ/tXZqo6tuxlWSWlRs/lGUCmJjMr2e9LlGZsXYAWWau10JG1JNmXUZlVwIweLJy9A8qwaO784rtes8jiIcwTGcQgCXUINbqEMDGEh4hld487T34r17H/PWgpfPHMIfeZ8/qMuPoA==</latexit><latexit sha1_base64="kFC3CL2hpTmO9DOwvXoa3ex6SUs=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QRCS78Sa9c8av+TGQZghwqkKveK391+jFLJSrLBDWmHfiJ7WZUW84ETkqd1GBC2YgOsO1QUYmmm80WnpAT5/RJFGv3lCUz9/dERqUxYxm6Tknt0CzWpuZ/tXZqo6tuxlWSWlRs/lGUCmJjMr2e9LlGZsXYAWWau10JG1JNmXUZlVwIweLJy9A8qwaO784rtes8jiIcwTGcQgCXUINbqEMDGEh4hld487T34r17H/PWgpfPHMIfeZ8/qMuPoA==</latexit><latexit sha1_base64="kFC3CL2hpTmO9DOwvXoa3ex6SUs=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdGDh4IXjxVsrbSlZNPZNjTJLklWKEt/hRcPinj153jz35i2e9DWFwIP78yQmTdMBDfW97+9wsrq2vpGcbO0tb2zu1feP2iaONUMGywWsW6F1KDgChuWW4GtRCOVocCHcHQzrT88oTY8Vvd2nGBX0oHiEWfUOusx64QRCS78Sa9c8av+TGQZghwqkKveK391+jFLJSrLBDWmHfiJ7WZUW84ETkqd1GBC2YgOsO1QUYmmm80WnpAT5/RJFGv3lCUz9/dERqUxYxm6Tknt0CzWpuZ/tXZqo6tuxlWSWlRs/lGUCmJjMr2e9LlGZsXYAWWau10JG1JNmXUZlVwIweLJy9A8qwaO784rtes8jiIcwTGcQgCXUINbqEMDGEh4hld487T34r17H/PWgpfPHMIfeZ8/qMuPoA==</latexit>

200
<latexit sha1_base64="9POTp1AeD57ct3c2HCwk2Lgz4pw=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfTgoeDFYwX7IW0p2TTbhibZJZkVytJf4cWDIl79Od78N6btHrT1hcDDOzNk5g0TKSz6/re3tr6xubVd2Cnu7u0fHJaOjps2Tg3jDRbL2LRDarkUmjdQoOTtxHCqQslb4fh2Vm89cWNFrB9wkvCeokMtIsEoOusx64YRqfr+tF8q+xV/LrIKQQ5lyFXvl766g5ilimtkklrbCfwEexk1KJjk02I3tTyhbEyHvONQU8VtL5svPCXnzhmQKDbuaSRz9/dERpW1ExW6TkVxZJdrM/O/WifF6LqXCZ2kyDVbfBSlkmBMZteTgTCcoZw4oMwItythI2ooQ5dR0YUQLJ+8Cs1qJXB8f1mu3eRxFOAUzuACAriCGtxBHRrAQMEzvMKbZ7wX7937WLSuefnMCfyR9/kDorSPnA==</latexit><latexit sha1_base64="9POTp1AeD57ct3c2HCwk2Lgz4pw=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfTgoeDFYwX7IW0p2TTbhibZJZkVytJf4cWDIl79Od78N6btHrT1hcDDOzNk5g0TKSz6/re3tr6xubVd2Cnu7u0fHJaOjps2Tg3jDRbL2LRDarkUmjdQoOTtxHCqQslb4fh2Vm89cWNFrB9wkvCeokMtIsEoOusx64YRqfr+tF8q+xV/LrIKQQ5lyFXvl766g5ilimtkklrbCfwEexk1KJjk02I3tTyhbEyHvONQU8VtL5svPCXnzhmQKDbuaSRz9/dERpW1ExW6TkVxZJdrM/O/WifF6LqXCZ2kyDVbfBSlkmBMZteTgTCcoZw4oMwItythI2ooQ5dR0YUQLJ+8Cs1qJXB8f1mu3eRxFOAUzuACAriCGtxBHRrAQMEzvMKbZ7wX7937WLSuefnMCfyR9/kDorSPnA==</latexit><latexit sha1_base64="9POTp1AeD57ct3c2HCwk2Lgz4pw=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfTgoeDFYwX7IW0p2TTbhibZJZkVytJf4cWDIl79Od78N6btHrT1hcDDOzNk5g0TKSz6/re3tr6xubVd2Cnu7u0fHJaOjps2Tg3jDRbL2LRDarkUmjdQoOTtxHCqQslb4fh2Vm89cWNFrB9wkvCeokMtIsEoOusx64YRqfr+tF8q+xV/LrIKQQ5lyFXvl766g5ilimtkklrbCfwEexk1KJjk02I3tTyhbEyHvONQU8VtL5svPCXnzhmQKDbuaSRz9/dERpW1ExW6TkVxZJdrM/O/WifF6LqXCZ2kyDVbfBSlkmBMZteTgTCcoZw4oMwItythI2ooQ5dR0YUQLJ+8Cs1qJXB8f1mu3eRxFOAUzuACAriCGtxBHRrAQMEzvMKbZ7wX7937WLSuefnMCfyR9/kDorSPnA==</latexit><latexit sha1_base64="9POTp1AeD57ct3c2HCwk2Lgz4pw=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfTgoeDFYwX7IW0p2TTbhibZJZkVytJf4cWDIl79Od78N6btHrT1hcDDOzNk5g0TKSz6/re3tr6xubVd2Cnu7u0fHJaOjps2Tg3jDRbL2LRDarkUmjdQoOTtxHCqQslb4fh2Vm89cWNFrB9wkvCeokMtIsEoOusx64YRqfr+tF8q+xV/LrIKQQ5lyFXvl766g5ilimtkklrbCfwEexk1KJjk02I3tTyhbEyHvONQU8VtL5svPCXnzhmQKDbuaSRz9/dERpW1ExW6TkVxZJdrM/O/WifF6LqXCZ2kyDVbfBSlkmBMZteTgTCcoZw4oMwItythI2ooQ5dR0YUQLJ+8Cs1qJXB8f1mu3eRxFOAUzuACAriCGtxBHRrAQMEzvMKbZ7wX7937WLSuefnMCfyR9/kDorSPnA==</latexit>
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FIG. 1. Single particle potential of a ⇤ hyperon in neutron matter as a function of baryon density in units of normal nuclear
matter density, ⇢0 = 0.16 fm�3. Results of Brueckner calculations [7] using hyperon-nucleon interactions derived from chiral
SU(3) e↵ective field theory at NLO [4] and with inclusion of three-body ⇤NN interactions (NLO + 3BF) [6]. Also shown for
comparison is the ⇤ single particle potential produced with a phenomenological boson exchange ⇤N potential (NSC97f).
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FIG. 2. Neutron and ⇤ hyperon chemical potentials as functions of baryon density. The neutron chemical potential is normalized
such that it starts as µn = 0 at ⇢n = 0, so µ⇤ = M⇤ � Mn at this point. The horizontal scale extends up to the densities
characteristic of neutron star cores.

µ⇤ unless new, so far unknown higher-order mechanisms
emerge that would introduce a significant softening of U⇤

at high densities.
Consider next the possible appearance of ⌃ hyperons

in neutron star matter. In this case the ⌃�(1197) would
emerge from n+e� $ ⌃� through weak interaction. The
onset equilibrium condition for the chemical potentials is
µ⌃� = µ

n

+ µ
e

, and the electron chemical potential is in
turn related to the neutron and proton chemical poten-
tials through beta equilibrium: µ

e

= µ
n

� µ
p

. Following
steps analogous to the previous discussion the ⌃� chem-
ical potential at the onset point is given by:

µ⌃� = M⌃� +ReU⌃�(⇢
n

, ⇢
p

) . (7)

Here we are guided by the results for the density depen-

dence of U⌃ from a Brueckner calculation using the ⌃N
interaction derived from NLO chiral SU(3) e↵ective field
theory [5]. Note that the ⌃-nuclear single particle poten-
tial is complex, its imaginary part reflecting the possible
conversion ⌃N ! ⇤N in the nuclear medium. The equi-
librium condition (7) is written using the real part of the
potential.

The extrapolation of ReU⌃ to densities beyond 2 ⇢0 is
performed starting from the results of ref.[5], assuming
that the observed linear dependence of this repulsive po-
tential continues to higher densities. This is presumably
a conservative assumption. Three-body ⌃NN forces are
not yet included at this point.

The resulting chemical potential µ⌃� (for neutron mat-
ter) is shown in Figure 3 in comparison with µ

n

+ µ
e
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Hyperons in Neutron Stars ?
Onset condition for appearance of      hyperons in neutron stars :

Extrapolations using      single particle potential 
in neutron (star) matter from Chiral SU(3) EFT interactions

chemical  
potentials 

µ⇤ = µn

µi =
@E
@⇢i
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PRELIMINARY

Further calculations in progress (D. Gerstung,  N. Kaiser,  W. W.  2018)
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SUMMARY
Constraints on dense baryon matter equation-of-state 
from neutron stars :

Single particle potential of a     in nuclear and neutron matter

23
PHYSIK
DEPARTMENT

Progress in constructing hyperon-nuclear interactions from 
Chiral SU(3) Effective Field Theory

 Stiff EoS required ! 
“Non-exotic” EoS (nuclear chiral dynamics + FRG) seems to work 

Hyperon puzzle: naively adding hyperons implies far too soft EoS

YN two-body interactions at NLO 

YNN three-body forces
⇤N $ ⌃NImportance of (2nd order pion exchange tensor force)

⇤

Moderately attractive at low density (hypernuclei)
Strongly repulsive at high density (2+3 - body interactions)
. . .  possible solution of  “hyperon puzzle” in neutron stars ?

No first-order chiral phase transition in sight

(incl.                         coupled channels)⇤NN $ ⌃NN
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Table 1
SU(3) relations for the various contact potentials in the isospin basis. C27

ξ etc. refers to the corresponding irreducible
SU(3) representation for a particular partial wave ξ . The actual potential still needs to be multiplied by pertinent powers
of the momenta p and p′.

Channel I V (ξ)

ξ = 1S0, 3P0, 3P1, 3P2 ξ = 3S1, 3S1–3D1, 1P1 ξ = 1P1–3P1

S = 0 NN → NN 0 – C10∗
ξ –

NN → NN 1 C27
ξ – –

S = −1 ΛN →ΛN 1
2

1
10 (9C27

ξ + C
8s
ξ ) 1

2 (C
8a
ξ + C10∗

ξ ) −1√
20

C
8s8a
ξ

ΛN →ΣN 1
2

3
10 (−C27

ξ + C
8s
ξ ) 1

2 (−C
8a
ξ + C10∗

ξ ) −3√
20

C
8s8a
ξ

ΣN →ΛN 1√
20

C
8s8a
ξ

ΣN →ΣN 1
2

1
10 (C27

ξ + 9C
8s
ξ ) 1

2 (C
8a
ξ + C10∗

ξ ) 3√
20

C
8s8a
ξ

ΣN →ΣN 3
2 C27

ξ C10
ξ –

singlet representation (C1) is present in the strangeness S = −2 channels with isospin I = 0 [45]
and there are four more LECs that contribute to the S = −2 sector at NLO [50].

2.2. Goldstone boson exchange

The one- and two-pseudoscalar-meson exchange potentials follow from the SU(3)-invariant
meson–baryon interaction Lagrangian

LMB = tr
(
B̄

(
iγ µDµ − M0

)
B

)
− D

2
tr
(
B̄γ µγ5{uµ,B}

)
− F

2
tr
(
B̄γ µγ5[uµ,B]

)
, (14)

with DµB = ∂µB + [Γµ,B], Γµ = 1
2 (u†∂µu + u∂µu†) and uµ = i(u†∂µu − u∂µu†), and where

the trace is taken in flavor space. The constant M0 denotes the baryon mass in the three-flavor
chiral limit. The coupling constants F and D satisfy the relation F + D = gA ≃ 1.26, where gA

is the axial-vector strength measured in neutron β-decay. The pseudoscalar mesons and octet
baryons are collected in traceless 3 × 3 matrices [51]

P =

⎛

⎜⎜⎝

π0√
2

+ η√
6

π+ K+

π− − π0√
2

+ η√
6

K0

K− K̄0 − 2η√
6

⎞

⎟⎟⎠ , B =

⎛

⎜⎝

Σ0√
2

+ Λ√
6

Σ+ p

Σ− −Σ0√
2

+ Λ√
6

n

−Ξ− Ξ0 − 2Λ√
6

⎞

⎟⎠ .

(15)

For the pseudoscalar mesons we use the usual non-linear realization of chiral symmetry with
U(x) = u2(x) = exp(i

√
2P(x)/f0), where f0 is the Goldstone boson decay constant in the chiral

limit. These fields transform under the chiral group SU(3)L × SU(3)R as U → RUL† and B →
KBK† with L ∈ SU(3)L, R ∈ SU(3)R and the SU(3) valued compensator field K = K(L,R,U),
cf. Ref. [52]. After an expansion of the interaction Lagrangian in powers of P one obtains from
the terms proportional to D and F the pseudovector coupling term

L1 = −
√

2
2f0

tr
(
DB̄γ µγ5{∂µP,B} + FB̄γ µγ5[∂µP,B]

)
, (16)
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singlet representation (C1) is present in the strangeness S = −2 channels with isospin I = 0 [45]
and there are four more LECs that contribute to the S = −2 sector at NLO [50].

2.2. Goldstone boson exchange

The one- and two-pseudoscalar-meson exchange potentials follow from the SU(3)-invariant
meson–baryon interaction Lagrangian
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For the pseudoscalar mesons we use the usual non-linear realization of chiral symmetry with
U(x) = u2(x) = exp(i

√
2P(x)/f0), where f0 is the Goldstone boson decay constant in the chiral

limit. These fields transform under the chiral group SU(3)L × SU(3)R as U → RUL† and B →
KBK† with L ∈ SU(3)L, R ∈ SU(3)R and the SU(3) valued compensator field K = K(L,R,U),
cf. Ref. [52]. After an expansion of the interaction Lagrangian in powers of P one obtains from
the terms proportional to D and F the pseudovector coupling term

L1 = −
√

2
2f0

tr
(
DB̄γ µγ5{∂µP,B} + FB̄γ µγ5[∂µP,B]

)
, (16)

based on SU(3) Non-Linear Sigma Model plus (heavy) baryons

Q < 4⇡ f ⇠ 1GeV
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Table 1
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SU(3) representation for a particular partial wave ξ . The actual potential still needs to be multiplied by pertinent powers
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and there are four more LECs that contribute to the S = −2 sector at NLO [50].
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For the pseudoscalar mesons we use the usual non-linear realization of chiral symmetry with
U(x) = u2(x) = exp(i

√
2P(x)/f0), where f0 is the Goldstone boson decay constant in the chiral

limit. These fields transform under the chiral group SU(3)L × SU(3)R as U → RUL† and B →
KBK† with L ∈ SU(3)L, R ∈ SU(3)R and the SU(3) valued compensator field K = K(L,R,U),
cf. Ref. [52]. After an expansion of the interaction Lagrangian in powers of P one obtains from
the terms proportional to D and F the pseudovector coupling term

L1 = −
√

2
2f0

tr
(
DB̄γ µγ5{∂µP,B} + FB̄γ µγ5[∂µP,B]

)
, (16)
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which leads to a vertex between two baryons and one meson. In the same way, the term involving
the chiral connection Γµ gives

L2 = 1

4f 2
0

tr
(
iB̄γ µ

[
[P, ∂µP ],B

])
, (17)

which describes a (Weinberg–Tomozawa) vertex between two baryons and two mesons.
Writing the pseudovector interaction Lagrangian L1 explicitly in the isospin basis, one gets

L1 = −fNNπ N̄γ µγ5τN · ∂µπ + ifΣΣπ Σ̄γ µγ5 × Σ · ∂µπ

− fΛΣπ
[
Λ̄γ µγ5Σ + Σ̄γ µγ5Λ

]
· ∂µπ − fΞΞπΞ̄γ

µγ5τΞ · ∂µπ

− fΛNK

[
N̄γ µγ5Λ∂µK + h.c.

]
− fΞΛK

[
Ξ̄γ µγ5Λ∂µK̄ + h.c.

]

− fΣNK

[
N̄γ µγ5τ∂µK · Σ + h.c.

]
− fΣΞK

[
Ξ̄γ µγ5τ∂µK̄ · Σ + h.c.

]

− fNNη8N̄γ
µγ5N∂µη− fΛΛη8Λ̄γ

µγ5Λ∂µη

− fΣΣη8Σ̄ · γ µγ5Σ∂µη− fΞΞη8Ξ̄γ
µγ5Ξ∂µη. (18)

Here, we have introduced the isospin doublets

N =
(

p

n

)
, Ξ =

(
Ξ0

Ξ−

)
, K =

(
K+

K0

)
, K̄ =

(
K̄0

−K−

)
. (19)

The signs have been chosen according to the conventions of Ref. [48], such that the inner product
of the isovector Σ (or π ) defined in spherical components reads

Σ · Σ =
∑

m

(−1)mΣmΣ−m =Σ+Σ− +Σ0Σ0 +Σ−Σ+. (20)

Since the original interaction Lagrangian in Eq. (16) is SU(3)-invariant, the various coupling
constants are related to each other by [48]

fNNπ = f, fNNη8 = 1√
3
(4α − 1)f, fΛNK = − 1√

3
(1 + 2α)f,

fΞΞπ = −(1 − 2α)f, fΞΞη8 = − 1√
3
(1 + 2α)f, fΞΛK = 1√

3
(4α − 1)f,

fΛΣπ = 2√
3
(1 − α)f, fΣΣη8 = 2√

3
(1 − α)f, fΣNK = (1 − 2α)f,

fΣΣπ = 2αf, fΛΛη8 = − 2√
3
(1 − α)f, fΞΣK = −f. (21)

Evidently, all coupling constants are given in terms of f ≡ gA/2f0 and the ratio α = F/(F +D).
The expression for the one-pseudoscalar-meson exchange potential is similar to the standard

one-pion-exchange potential [33]

V OBE
B1B2→B3B4

= −fB1B3P fB2B4P
(σ 1 · q)(σ 2 · q)

q2 + m2
P

IB1B2→B3B4 . (22)

Here, mP is the mass of the exchanged pseudoscalar meson. In the present calculation we use
the physical masses mπ , mK , mη in Eq. (22). Thus, the explicit SU(3) breaking reflected in the
mass splitting between the pseudoscalar mesons is taken into account. The η meson is identified
with the octet-state η8. The isospin factors IB1B2→B3B4 are given in Table 2.

mass terms +

Input :

Lint = L1 + L2 + . . .

F = 0.46 D = 0.81
(gA = F +D = 1.27) f = 0.09GeV

++

[8] [8][8] [8] [8] [8]

++

[8] [8][8] [8] [8] [8]

Physical meson and baryon masses  (SU(3) breaking)
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Fig. 1. Relevant Feynman diagrams up-to-and-including next-to-leading order. Solid and dashed lines denote octet
baryons and pseudoscalar mesons, respectively. The square symbolizes a contact vertex with two derivatives. From left
to right: LO contact term, one-meson exchange, NLO contact term, planar box, crossed box, left triangle, right triangle,
football diagram.

2. Chiral potential at next-to-leading order

The derivation of chiral baryon–baryon potentials for the strangeness sector at LO using the
Weinberg power counting has been outlined in Refs. [21,44–46]. The NLO contributions for the
NN case are described in detail in Ref. [33], while the extension to baryon–baryon systems with
any combination of octet baryons has been worked out in Ref. [47]. The LO potential consists
of four-baryon contact terms without derivatives and of one-pseudoscalar-meson exchanges. At
NLO contact terms with two derivatives arise, together with loop contributions from (irreducible)
two-pseudoscalar-meson exchanges. The corresponding Feynman diagrams are shown in Fig. 1.

2.1. Contact terms

The spin dependence of the potentials due to leading order contact terms is given by [33]

V
(0)
BB→BB = CS + CT σ 1 · σ 2, (1)

where the parameters CS and CT are low-energy constants (LECs), depending on the considered
baryon–baryon channel, which need to be determined in a fit to data. At next-to-leading order
the spin and momentum dependence of the contact terms reads

V
(2)
BB→BB = C1q2 + C2k2 +

(
C3q2 + C4k2)σ 1 · σ 2 + i

2
C5(σ 1 + σ 2) · (q × k)

+ C6(q · σ 1)(q · σ 2) + C7(k · σ 1)(k · σ 2) + i
2
C8(σ 1 − σ 2) · (q × k), (2)

where Ci (i = 1, . . . ,8) are additional LECs. The transferred and average momenta, q and k,
are defined in terms of the final and initial center-of-mass momenta of the baryons, p′ and p, as
q = p′−p and k = (p′+p)/2. When performing a partial-wave projection, these terms contribute
to the two S-wave (1S0, 3S1) potentials, the four P -wave (1P1, 3P0, 3P1, 3P2) potentials, and
the 3S1–3D1 and 1P1–3P1 transition potentials in the following way [29]:

V
(1S0

)
= 4π(CS − 3CT ) + π(4C1 + C2 − 12C3 − 3C4 − 4C6 − C7)

(
p2 + p′ 2)

= C̃1S0
+ C1S0

(
p2 + p′ 2), (3)

V
(3S1

)
= 4π(CS + CT ) + π

3
(12C1 + 3C2 + 12C3 + 3C4 + 4C6 + C7)

(
p2 + p′ 2)

= C̃3S1
+ C3S1

(
p2 + p′ 2), (4)

V
(1P1

)
= 2π

3
(−4C1 + C2 + 12C3 − 3C4 + 4C6 − C7)pp′ = C1P1

pp′, (5)

V
(3P1

)
= 2π

3
(−4C1 + C2 − 4C3 + C4 + 2C5 − 8C6 + 2C7)pp′ = C3P1

pp′, (6)
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Fig. 1. Relevant Feynman diagrams up-to-and-including next-to-leading order. Solid and dashed lines denote octet
baryons and pseudoscalar mesons, respectively. The square symbolizes a contact vertex with two derivatives. From left
to right: LO contact term, one-meson exchange, NLO contact term, planar box, crossed box, left triangle, right triangle,
football diagram.
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NLO contact terms with two derivatives arise, together with loop contributions from (irreducible)
two-pseudoscalar-meson exchanges. The corresponding Feynman diagrams are shown in Fig. 1.
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the 3S1–3D1 and 1P1–3P1 transition potentials in the following way [29]:

V
(1S0

)
= 4π(CS − 3CT ) + π(4C1 + C2 − 12C3 − 3C4 − 4C6 − C7)

(
p2 + p′ 2)

= C̃1S0
+ C1S0

(
p2 + p′ 2), (3)

V
(3S1

)
= 4π(CS + CT ) + π

3
(12C1 + 3C2 + 12C3 + 3C4 + 4C6 + C7)

(
p2 + p′ 2)

= C̃3S1
+ C3S1

(
p2 + p′ 2), (4)

V
(1P1

)
= 2π

3
(−4C1 + C2 + 12C3 − 3C4 + 4C6 − C7)pp′ = C1P1

pp′, (5)

V
(3P1

)
= 2π

3
(−4C1 + C2 − 4C3 + C4 + 2C5 − 8C6 + 2C7)pp′ = C3P1

pp′, (6)

 Hyperon - Nucleon Interaction
Contact Terms

Author's personal copy

J. Haidenbauer et al. / Nuclear Physics A 915 (2013) 24–58 27

Fig. 1. Relevant Feynman diagrams up-to-and-including next-to-leading order. Solid and dashed lines denote octet
baryons and pseudoscalar mesons, respectively. The square symbolizes a contact vertex with two derivatives. From left
to right: LO contact term, one-meson exchange, NLO contact term, planar box, crossed box, left triangle, right triangle,
football diagram.

2. Chiral potential at next-to-leading order

The derivation of chiral baryon–baryon potentials for the strangeness sector at LO using the
Weinberg power counting has been outlined in Refs. [21,44–46]. The NLO contributions for the
NN case are described in detail in Ref. [33], while the extension to baryon–baryon systems with
any combination of octet baryons has been worked out in Ref. [47]. The LO potential consists
of four-baryon contact terms without derivatives and of one-pseudoscalar-meson exchanges. At
NLO contact terms with two derivatives arise, together with loop contributions from (irreducible)
two-pseudoscalar-meson exchanges. The corresponding Feynman diagrams are shown in Fig. 1.
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SU(3) symmetry and contact terms
• poor database for YN interaction
• use SU(3) symmetric contact terms for reduction of LECs

( SU(3) breaking e�ects from mu,d ”= ms derived in [Petschauer, Kaiser, NPA916, 2013] )

• LO+NLO contact terms of NN interaction [Epelbaum, 2000]
generalized by SU(3) flavor symmetry

8 ¢ 8 = 27 ü 8s ü 1 ü 10 ü 10ú ü 8a
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[Polinder, Haidenbauer, Meißner, NPA779, 2006] [Petschauer, Kaiser, NPA916, 2013]

• C8s 8a can be fixed from considering ⇤-nuclear spin-orbit force in medium
[Haidenbauer, Meißner, NPA936, 2015]
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Three-baryon force including decuplet baryons

3B Force with decuplet baryons
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SU(3) symmetry reduces number of independent constants
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Relativistic kinematics relating lab. and c.m. momenta
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Momentum space cutoffs:  0.5 - 0.6 GeV


