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MOTIVATION

» Many of the baryons are known below 2 GeV

» Quark model is not enough to describe their mass spectra

» Solitonic model, e.g. Skryme model, do not contain explicit quarks

» Chiral quark soliton model(CQSM) is a bridge between the 2 models

» Quarks are bound by the mesonic mean-field at large N

[D. Diakonov, V. Petrov, and A. Vladimirov, Phys. Rev. D88, 074030 (2013)]



MASS SPECTRA OF EXCITED BARYONS IN A MEAN-FIELD APPROACH

EFFECTIVE CRIRAL ACTION

,Ce — QZ [w“@u —m — MUWE’] w [J75 — 6’5’757(177& m = diag (M., mq, ms)
# Se = —N.Trin |0, + h(U)] hU) = —in°~* 8y, + % + A MU

wel) S = —N.Trin [0 + h(U) + i€ + om]

II(x" — x) |J (:l?)| 1)
~ exp [~ 56 (20, om°®) — S, (QF, om°) — S. (Q°, om*) — S. (1, om!) — S, (92, 5m°)]

1
J(x) = N N el Pe F{J‘fji 1,V 11 (T) - sy . (T) [B. L. loffe, Nucl. Phys. B188,317 (1981)]



One quark excited

Ground state from the valence level
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MASS SPLITTING
» Center energy of the multiplets
1 . (T — axK)?
! 2
K =57, ~4(Ta) 21
Co(SU(3)) —T(T +1) — 2Y?
Ex =
21,
1
| aJ(J+1)+ (1 —ag)T(T+1) —
21,
Co(SU)) = 5 [0 + 4 +pa+3(p + o)

Quantization conditions :

~ N,
T+ J = KY 3
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MASS SPLITTING

» Splitting inside a multiplet

3
A ~ 0
Hyr =aDS) (R) + BY %E DY(R)T, ST DY (R)K
1=1

V3 =
2 g KQ K2 (Kl K2>
— S 1 — — g —/— = 2m
- Smu—Fme-—l_m IQ 6 e IQ K " ]1 IQ

» Excited baryon masses are given by the matrix elements

Mp = (B|M, + A&k + Hi + Hyy| B)







Center energy of the multiplets
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Splitting inside a octet
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Splitting inside a decuplet
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MODEL-INDEPENDENT CALCULATION

» Parameters (MeV)

K=1- 0
o p 1 N(1520)-A(1690) 6.23
-255.03 -140.04 -101.08
A(1690)-2(1670) -506.65
[Ghil-Seok Yang, Hyun-Chul Kim, Prog. Theor. Phys.
128,397 (2012)]
2(1670)-=(1820) -85.01
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SUMMARY

» We saw that how to mass spectra are determined in CQSM
» We extract parameters from the experimental data

» All parameters depend on grand spin K but some parameters have
representation dependence also

» After parameters are determined, We will calculate all parameters and masses
in model-dependent way



Thank you for listening!!!



