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QCD, with and variety of flavors
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Heavy flavors

m.~ 1.3 GeV, m, ~4.6 GeV
E, .~ Aqgcp ~ 300 MeV

>
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Light flavors

m,~ 2 MeV, m;~4.8 MeV, m,~95 MeV
E.~ Aocp ~ 300 MeV ~ dynamically generated mass
Quasiparicles for AE(excitations) < 1 GeV

Hierarchies « Bare quarks = Const. massive quarks
—> Diqaurks ...
e Hadrons =2 Multihadrons (nuclei)

Threshold  Orbital excitations ~ qq® creation (~ real)
—> Multiquarks

Pions e Present around light quarks
e Source of interactions between const. quarks
—> hadron interactions of light quarks
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Selem-Wilczek: e-Print: hep-ph/0602128
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3¢, 0 (6c,0s)  (6¢,1s)
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Good diquark N Bad diquark 'T‘ 'T‘

e 2-A (80 MeV), 2 -A. (215 MeV) mass difference

e A, XDAERLLE (e+e-@10 GeV)
A:2=0.08:0023, Ac:2c=0.074:0014
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Chew-Frautsch systematics

Regge trajectory in a relativistic string connecting q-qq of finite mass
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All Nucleons of series IA Regge Trajectory for even—L Nucleons (series |A).
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Regge Trajectory for even—L Deltas (series IB). Regge Trajectory for Lambdas (with [ud]——s).
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Selem-Wilczek

u=03,M=1.7
Ac trajectory 4=03.M=17
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¥+FQCD
A+ —FHEE K

C(r,,r;;t)=(0|J-(0,2t)p, (r,.t)p,(r,.1)J1(0,0)|0)

p(r.t)=q;Yoqs, f=ud

Jr(x)= e ul (x)CTd, (x)£d. (x)CTu, (x)]s,(x)
ud-diquark Static heavy quark

pu(ru ’t)pd(rd’t)
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Density correlations

Alexandrou, deForcrand, Lucini
PRL 97, 222002 (2006)
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Good diquark

Indicates significant attraction
between quarks in good diquark pair

11/9, 2012 PPAC review
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Charmed baryons 14 +1_ << 80
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“Q” may isolate “qq”

* A and p motions split 2 known as isotope shift

2.(1/2-,1/2-
3/2-,3/2-, 5/2-)

N(1/2-,3/2-)

2.(1/2+,3/2+)
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AN 1/2-

o Isotope shift
3/2:3/2 > / SZD i 1| 5/2- provides cleanest

z.(1/2-,3/2-) configuration
S,=0 | —Indication in strange baryons
A5, (1830) > 2, (1775)

212172 (0) )

3/2-,3/2-, 5/2-)

S,=1

of diquarks
Sp=0 [ 0*('S,) and 0-(*P,)

just as

2 (1/2+,3/2+) Tt and O

__Amode A(1/2-,3/2-)
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1/2--> 1/2* El1 transition

A mode o mode

Good diquark 0* 3P0 diquark 0~

-2 0%1s
@ {} forbidden
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5/2- =2 1/2+ M2, E3 transition

A mode o mode

3 . +
>, diquark 1 3p, diquark 2-

§l Both M2E3 ! 2= 2 0%is

M?2
@ Good diquark 0* @
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