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Abstract ; The pA systems with /=0 and J=1 are dynamically investigated within the framework of two constituent quark
models : the chiral quark model and the quark delocalization color screening model. The results show that, there is no pA

bound state in both two models. However,the pA elastic scattering processes with coupling to p3 state are studied and a
1 < . . - .
1j :70 p2 resonance state is given in the quark delocalization color screening model.
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Table 1 Parameters of the two quark models
ChQM QDCSM ChQM QDCSM
m, ,/MeV 313 313 m,,,/fm™! 3.73 -
m,/MeV 573 573 A, /fm™! 4.2 -
b/fm 0.518 0.518 A, /fm™! 4.2 4.2
a,/MeVim™ 48.59 58.03 Ay, /fm™ 5.2 5.2
V,/fm? -1.2145 -1.288 3 0p -15° -15°
wu/fm2 - 0.5 g, 0.565 0.565
&4/4m 0.54 0.54 Qg 0.524 0.524
Qg 0.451 0.451

1.3 HEERMITE
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HWET AR J=0 Fl J=1 (9 pA RFR. E L THEFRATA I, WA B I HAE T, 3 AT 4R
A pA RUREZSAAAE AR REGREUN T -7 QDCSM H1,B,_,=—14.1 MeV,B,_, =-12.5 MeV; 7& ChQM 1,
B, ,=-14.7 MeV,B,_, =-13.2 MeV. X B WAIREIE LUNF B, =E - (M, +M,). 4n3% [ JKAH HAE
FH PRI R #A pA HSRAASAFAE. U8 B JOH LA FHAE pA 52 HER 1.

Fz2 J=0WpS MREMTEEE, B MeV #=3 J=1WpS MREMRTTEE, B MeV
Table 2 The masses and widths of the state Table 3 The masses and widths of the state
p3 with J=0 in Mev p3 with J=1 in Mev
N QDCSM ChOM N ODCSM ChOM
VA TH
M(sc) M(ce) r M(sc) M(ce) r M(sc) M(ce) r M(sc) M(ce) Tr
1 2 131.8 2129.9 6.5 2164.8 2162.6 7.6 1 2152.9 2151.9 3.1 2191.8 2189.3 7.0
1 2174.8 2172.9 0.15 ub ub - I ub ub ub ub -

J T AEE R A A T8 pA REEA, TR 15 RER A W m. X BRI ZIE T G a 55808 119
RS ERA. WA IR & BIERE A X pA BRI, FEAR T DL Z0mE. (2RI R T 55— A&
MR pS XS BER L pS (I EREAR, (H L pA WBIE R, I, &5 pA ¥ 5 A 7 i — 3R
BN BRATTE T pA B, F5E7E pA HUS I R PR A XA RS, BRI RS RAIE TR 2
33 . Horp ub FORARHRGL, sc TR pS I MLE R, cc FORTERA OSSR B B0 T R A i K f &
T A AR WA O, 2PN pS BB BIE 7 5k 2 176.5 MeV (QDCSM) ,2 191. 8 MeV
(ChQM). N2 FI 3 Hha] LB, A & KAHEAEH, /=0 Fl J=1 [ p3 HIETE WAL T 2
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MeV , X BEHIZE R AT F - R E AR R 8 IO BAE FE AN AT Z 85 9.
2 i

FATFFHTFAEZ 5 BA (ChQM ) F1-5 Sl 5 355 £ 5 iR 2 (QDCSM) 5T T J=0 Fil J=1 1) pA fR .
FATE I, AT FE W I B AT, AR R R T LIS 2] J=0 F1 J=1 B9 pA HEEER pS /A, A
FERANEAE G X e SRR A B R B L, R TE QDCSM HAFAE 14 =0 1Y pS A, X ik
BHAERT I pA IR R} Y I BAE R AL T HER 1, ;X8R R AN T 2 (). RATTE IR T pA Fil pY i
WA AT pA WY S IEEUHHERS , K IAE QDCSM 14 14> J=0 1Y p3 FAREAELE, MAE ChQM h %A 15
FIXASEHRA. F3 A6, FATTXA TAE RO A g 0t — B 5T R 8 f i AR B A A S 8O e A
pARZR RS TT DR B TR AT il — 2P AR

[ &% 30k ]

[1] BaiJ Z,Ban Y,Bian J G,et al, [ BES Collaboration | , Observation of a near-threshold enhancement in the. ppmass spectrum
from radiative J/y—ypp decays[ J]. Phys Rev Lett,2003,91(2) :022001-1-022001-5.

[2] Abe K,Abe K, Abe R, et al. [ Belle collaboration] ,Observation of B*—ppK*[J]. Phys Rev Lett,2002,88 (18) :181803-1 -
181803-5.

[3] Wang M Z,Lee Y J, Abe K, et al. [ Belle collaboration ], Observation of B —pAw™ [ J]. Phys Rev Lett,2003,90(20) :
201802-1-201802-5.

[4] Ablikim M,Bai J Z,Ban Y, et al. [ BES Collaboration ], Observation of a threshold enhancement in the pA invariant-mass
spectrum| J |. Phys Rev Lett,2004,93(11) :112002-1-112002-5.

[5] Ishii N,Aoki S,Hatsuda T,Nuclear force from lattice QCD[ J]. Phys Rev Lett,2007,99:022001-1-0220014.



R K224 ( A SRBHARR) 9537 B 4 W1(2014 4F)

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

Valcarce A,Garcilazo H,Fernandez, et al. Quark-model study of few-baryon systems[ J]. Rep Prog Phys,2005,68(5) :965-
1 041.

Fujiwara Y, Nakamoto C,Suzuki Y. Effective meson-exchange potentials in the SU6 quark model for NN and YN interactions
[J]. Phys Rev C,1996,54(5) :2 180-2 200.

Zhang 7Z Y ,Yu'Y W,Shen P N, et al. Hyperon-nucleon interactios in a chiral SU(3) quark model[ J]. Nucl Phys A,1997,625
(1) :59-70.

Kaskulov M M, Clement H. Correlated two-pion exchange and large-Nc behavior of nuclear forces[ J]. Phys Rev C,2004,70
(1) :014002-1-014002-12.

Wang F,Wu G H,Teng, et al. Quark delocalization, color screening,and nuclear intermediate range attraction[ J]. Phys Rev
Lett,1992,69(3) :2 901-2 904.

Chen L Z,Pang H R,Huang H X, et al. Alternative approach to o-meson exchange in the nucleon-nucleon interaction[ J].
Phys Rev C,2007,76(1) :014001-1-014001-4.

Ping J L.,Huang H X,Pang H R, et al. Quark models of dibaryon resonances in nucleon-nucleon scattering[ J |. Phys Rev C,
2009,79(2) :024001-1-024001-12.

Chen M ,Huang H X,Ping J L., Wang F. Quark model study of strange dibaryon resonances[ J]. Phys Rev C,2011,83(1):
015202-1-015202-10.

Huang H X,Ping J I, Wang F. Dynamical calculation of AA dibaryon candidates[ J]. Phys Rev C,2014,89(3) :034001-1-
034001-6.

Huang H X, Pang H R, Ping J L. Study of NN interaction with channel-coupling in constituent quark models[J]. Mod Phys
Lett A,2011,26(16) .1 231-1 241.

Entem D R, Fernandez F. The NN interaction in a constituent quark model; Baryonium states and protonium level shifts[ J].
Phys Rev C,2006,73(4) :045214-1-045214-7.

Pang H R, Ping J L., Wang F. NN S-wave elastic cross section and possible bound states in a constituent quark model[ J]. Chin
Phys Lett,2008,25(9) :3 192-3 195.

Chang C H,Pang H R. On possible S-wave bound states for an NN system within a constituent quark model[ J]. Commun
Theor Phys,2005,43(2) :275-282.

Faessler A, Liibeck G,Shimizu K. Nucleon-antinucleon potential due to the annihilation of one gluon[ J]. Phys Rev D,1982,
26(11) :3 280-3 283.

Kamimura M. Chapter V. A coupled channel variational method for microscopic study of reactions between complex nuclei

[J]. Prog Theo Phys Suppl,1977,62:236-294.

[ REHE . BEEX



