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The Effect of Four-Quark Components on the ss Spectrum
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Abstract: The effect of four-quark component on the ss spectrum is studied in the framework of °P, model. The
parameters of the chiral quark model are re-adjusted to fit the experimental data. The results show that the effect of four-
quark component is rather large, and the effect cannot be absorbed by model parameters even for low-lying states. Our
calculations also show that the percentage of four-quark components in the ss states is smaller than 15% ,so the higher
Fock components can be ignored.
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Table 1 The model parameters

e—r/ro(p.) , (4)

m, =m,/(MeV) m,/(MeV) a,/(MeV) ./ (fm™) A/(MeV) Ay=A,/(fm™") A =Ag/(fm™) g%/
313 555 430 0.70 181.10 4.20 5.20 0.54
0p/(°) a, o Ao/ (fm™") o/ (MeV) 7o/ (MeV fm) 7,/ (MeV fm)
-15 0.777 2.118 0.113 36.976 28.170 34.500

1 : Goldstone ¥ 0,7 i HUSZ 6 i, Bl m, =0.70 fm™ ,m_ =3.42 fm™" ,my=2.51 fm™ ,m,=2.77 fm™'.
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Fig.1 The two possible decay modes of meson in 3 P, model
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Table 4 The mass shifts before the adjusting of

model parameters( unit; MeV)
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R KK KK* K*K* R
1's, 0 -238.75  -237.29  -476.04
2's, 0 -171.88  -173.79  -345.66
135, -56. 1 -159.3 -273.2 -488.5
238, -21.3 -130.5 -206.9 -358.7
1'pP, 0 -202.2 -214.5 -416.6
2'p, 0 -101.2 -129.6 -230. 8
1°P, -78.48 0 -397.42  -475.90
1°P, 0 -151.2 -253.5 -409. 6
1°P, -54.9 -141.4 -206. 4 -402.8
2°p, -27.5 -66.3 -131.5 -225.3
1'D, 0 -90. 4 -121.1 -211.5
1°D, -19.6 —64.2 -118.8 -202.6
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Table 5 The adjusted parameters and their values

m, =my,/MeV m/MeV a,(ss) a,(us)  A/MeV  a,/MeV

321 688.6 0.1514 0.4743 175.1  419.965
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Table 6 The new spectra( unit:MeV)

RS BRI Iigsie 25| o %R 4] S ) @
1's, 1 409 -456.6 953 956 957. 8=0. 1 0.86
2's, 2127 -320.8 1 807 1 696 176011 0. 906
3'S, 2515 -188.9 2 326 2 084 - 0.91
4's, 2755 -164.9 2 591 2334 - -
1’5, 1479 —458. 8 1021 1 020 1 019. 46+0. 02 0.982
235, 2163 -305.7 1853 1726 1 68020 0.893
335, 2 536 -182.6 2 354 2 099 - 0.912
435, 2775 -185.8 2589 2352 - -
1'p, 1921 -366. 5 1555 1514 138619 0.95
2'p, 2 390 -216. 4 2173 1976 - 0.916
3'p, 2 665 -134.4 2530 2 240 - -
1°p, 1 964 -356. 4 1 608 1551 1525+5 0. 82
2%p, 2 414 -215.9 2198 1 996 193412 0.912
3%p, 2 679 -141.6 2537 2253 - -
1'D, 2287 -192.9 2 094 1855 1 824+8 0.92
2'Dp, 2 607 -132.9 2474 2172 - -
1°D, 2303 -184.7 2118 1 967 1 854+7 0.915
23D, 2617 -131.5 2 486 2302 - -
3 4
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