AMDIZ KB/ \ M /\—F%FE

HiR B

Collaborators:

EHHR

ARIEA, R EAAS, T FMEC, KFHEAP

AL KA,

BA JLKBIRkE, KEKS, R AREFP




HMROER  NAN—REEMEDAHENE

yI)bAl \4l \_*#G)H-& (a) }:/M“;,Jrq_l (b) yu-.r " [::_..I__/,,%mhI

o SUKMBOMEMEY . [ o
o ANEERLG-matrixl= L ZEPEERAD e
® yRDARERICLHT—HDEE e

—> AN TRHEFROERNER o —

=" 3024 J ,
M ' 'C " iluw () B i K*)
[ Z! Tre ; o
= [P AL i /: : 0718 1t .-.{/ 3

° AMD*;i'hJ:é*#*ﬁﬁﬁ;g% - “”\ za M'EHL’:HHP 20 ‘;jrr:l o
%#§{$%E*&jﬂ=ﬁﬁiwﬁﬁ nBe LN og Y B g

ANAIN—F% Eﬁw%ﬁﬂﬁ&iiiﬁﬁi:%#ﬁﬁﬁ
el Py
J-PARCAILabSE TR RER ALY T
® {RARTEANAIN—%EERL RSt
— sdTILAINAIN—}% e R Al
— PHEFBEIANAIN—R E S e o et

sd‘/:)lxﬁﬁﬁ‘\bﬂﬂ?ﬂiﬂ”ﬁﬁ@/\*(/\—1:#1%’*L o

[1] E. Hiyama, NPA 805 (2008), 190c,
[2] Y. Yamamoto,et al., PTP Suppl. 117 (1994), 361., [3] O. Hashimoto and H. Tamura, PPNP 57 (2006), 564.




p-sd> )L - AEFBBEIANA/N\—ZIEE

* SREDEE
@ plT L% FHEL-VTARI— B EEZRF ORENSHER
@ sdl /L% EE-BEEKREICHKRALGEENHEE
- VI VEE LIS AA—EE
- EEXRMERESH., FRILER
® thidFBE 4 : exoticE VTR A—1REE

O BRZDBEICE>TNHFICKHEBEEILLNELGY ., hEARIML,
B(E2). EHEDTILIELNHATRNAZDTIELZLIN?

® pEIEDNALFICKAEFRDEILIZL. sTEDIZEELERLTLHDTIE
ARV i\

® ExoticZE VTR A—REBIZARIFHINHSHET, KELEEEE
NEFTES




MEDEE

o BIRE®
O /N\AROV(NRIF)DL-0TZIBEEDEILZFERAIIZAEEAL
TOEIFZBLTREFREOEE-EEZ#ATS

* 5§t
O IIFEDNDNAN—RDE-RFREYBOEREHEZAT
EERTHEMRGZ/NMN\—BEOBERREITD
- \NEHEEEFROEEDER

- BFZ2ERRTHDBIIHEGEEDRKE
— J-PARC*OIJLabTH EER

& Fi&
® AMDEREIZ /\M/\—RZIZYHL5E
DV IIEE - VSR —BECEREZREE T TR a8k
® A\ANEZIHHEEA(YNGTH)




lTheoreticaI framework: HyperAMD

We extended the AMD to hypernuclei
HyperAMD (Antisymmetrized Molecular Dynamics for hypernuclei)

¢ Hamiltonian

~ A ~ A ~ NN:Gogny D1S
H :TN +VNN +TA +VAN AN:YNG interaction (Central force) [1]

¢ Wave function

® Nucleon part: Slater determinant ()= 1 detlp,(F )]
Spatial part of single particle w.f.is ~ “NV/T Ja 0 iV
described as Gaussian packet Ocexp{ Sv,(r-2z,)

o=X,Y,z

}7077' Xi=axr+Bix,

® Single particle w.f. of A hyperon: _ ZC o (

Superposition of Gaussian packets
o, ( ocexp{ z,uv r-z, };{m ;(mzam)(T—i-bm)a

® Total w.f.:
)-Ses0.lr )0 L oel )

[1] Y. Yamamoto, T. Motoba, H. Himeno, K. Ikeda and S. Nagata, Prog. Theor. Phys. Suppl. 117 (1994), 361.



Theoretical Framework (AMD!11[2])

& Procedure of the calculation

Variational Calculation dX. xoH*
_ . —t=——_ k<0
* Imaginary time development method ¢t 4 OX
* Variational parameters: X. =Z.,z.,a;, ,,a,b,v,,C.
4 N

Angular Momentum Projection

;M) = | QD (QR(Q) )

B

(" Generator Coordinate Method(GCM) )

*Superposition of the w.f. with different configuration
*Diagonalization of Hyo g and Nyl
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[1] Y. Kanada-En’yo, H. Horiuchi and A. Ono, Phys. Rev. C 52 (1995), 628.
[2] H. Matsumiya, K. Tsubakihara, M. Kimura, A. Doté and A. Ohnishi, To be submitted
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Deformation change by A hyperon
in p-sd shell A hypernuclei

B
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Example

QABe’ 13Ac’ ZOANE, 21ANe

M. Isaka, M. Kimura, A. Dote and A. Ohnishi, PRC83 (2011), 044323.



Deformation change in °,Be

¢ 8Be(Pos.)®QA (s orbit, p orbit)

8Be (Pos.) ® Als, p) *Be (Pos) @A (p)
. \
S 8BefPos.)@A(p) + 3.0 MeV
-45.0 .‘.'m, \\ //_
8Be Po$ \\\ 7 '
tBe (Pos)@A(s)| &
_ | 2 8Be (Pos.)
| | % -s00f - |
|\ | § °He(Pos)®A(S | |
' 137-0-5,50, '\ + 3.0MeV ' -
__________ \I B =0.-6.80
-55.0L— - it

00 02 04 06 08 10
Quadruple deformation parameter [3

® A in s orbit reduces the distance between 2a clusters
——> reduction of the deformation

® A in p orbit enhances the distance between 2a clusters
——> enhancement of the deformation



. Deformation change in other light hypernuclei

® The same trend appears in 13,C, 2°, Ne and %!,Ne
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Reason for the deformation change

¢ Binding Energy of A hyperon
® A hyperon in s orbit is deeply bound at smaller deformation
® A hyperon in p orbit is deeply bound at larger deformation

13, C | Bindingenergy of A B3,C Energylcurvles
%' 12.0 —— -85.0
s [T T======= 12C(Pos )®A(s) 13C _ 12¢ Pos. ..
: 12C(Neg)®A(s) % .......... e
(V] . =
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< 0.0 0.2 0.4 0.6

quadrupole deformation [3 95.0 ‘ . . . .
0.0 0.2 0.4 0.6

Quadruple deformation parameter 3

A hyperon in p orbit enhances the nuclear deformation,
while A hyperon in s orbit reduces it




Parity reversion
of the 12, Be ground state
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Parity reversion of 12,Be

¢ Ground state of 12,Be
® The parity reversion of the 12,Be g.s. occurs by the A hyperon
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Shell and cluster sates of #!,Ne
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FEEICEDEL: B(E2) DAL

¢ intra-band B(E2) reduction

K*=0,* band K*=0~ band (AMD)
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Structure of **Mg

® Large deformation - - = Candidate of triaxial deformed nuclei
® Excitation energy of K'=2* band depends on the triaxial deformation [1.2]
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How does the A hyperon affect and modify triaxial deformed nuclei ?
[1] M. Bender and P-H. Heenen, Phys. Rev. C78, 024309 (2008). [2] M. Kimura,et al., PTP 127 (2012) 287



Structure of **Mg

® Large deformation === Candidate of triaxial deformed nuclei
® Excitation energy of K'=2* band depends on the triaxial deformation [1.2]
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25, Mg~ M3,

] 151

(MeV)
Mg K'=0" % ,Mg K™=0"®A,

States Ex States Ex ?
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Mg K™=2"  2°,Mg K"=2"®A,

States Ex States Ex AEx

2, 5.31 3/2," 5.53 |0.22
512, 5.50 | 0.19
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9/2,7 7.58 \ 013
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Mg (HyperAMD)

112
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Excitation energy of K'=2*@A, band is shifted up by about 200 keV



Results: Difference in A binding energy B,

¢ A binding energy B,
® B, for the K™=0"@A, band is larger than that for the K"=2*®@ A band

—> Energy shift of the K"™=2*@ A band
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States E (MeV) (B, (MeV)
/2, —213.83 | 15.98
32,7 -212.89 | 15.99
5/2,7 -212.89 | 15.99
B, =15.80 MeV 7/2,"  -210.77 | 16.03
..... 0/2,  -210.76 | 16.04

"""" -+
"3.3/22 K™=2"®A, band

E iKn=2+®AS) States E (MeV) |B, (MeV)
553 MeV 3/2," —208.30 | 15.80
. 5/2,7 20833 | 15.79

"al/2] +

ALzl 5127  —207.39 | 15.79
(K*=0*®A,) 72,5 —207.35 | 15.79
2.2Mg 7/2,5 20627 | 15.82

9/2,"  —206.25 \U15.82

K™=0"®A. band
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‘Results: Deformation change by A hyperon

Y

Changes of GCM overlap O;{’T(ﬁ@-, vi) = |(‘IJT{W(5% %)“I’iWHQ
; 60°

2Mg 3/27
v (K"=0"® As

In the 3/2,* state (G.B.)
Moved as

(B=0.48, y=21°) — (B=0.43, y=15°)

In the 3/2, state (K"=2"®A,)
Unchanged: (=0.48, y=21°)

S v ey (S v m—
B cosy B cosy
® A hyperon reduces the (f3, y) deformation in the K™=0"® A band,

while the deformation of the K™=2*@A band is almost unchanged



Summary and Future plans

4 Summary
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