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Table 1. The Mass Spectrum of I¢(J¥¢) = 1-(1~") States with the
Calculated and Experimental Results.

Calculated Mass* Observed Mass* I'* References

1257+20 £25 354+64+60 1) E852

1272417 66048 2) E852
1360+25 220+90 3) Crystal
1390 1370+16 *35 385140 *%.  4) E852
1400420 +20 310+50 35 5) Crystal
1525
1585 1.56+0.06* 0.34*+0.05"* 6) Ves
1595 1593+8 *28 168+20 713°  7) E852
1597+10 *4 340+40 £50 8) E852
1.6~2.2* 9) E852
1665 1644+8 +10 185+25 +28 10) E852
1725 1709+24+41 403+80 +115 11) E852
1960 2001+30+92 330+52 +£49 11) E852
2040 2014+20+16 230+32 +73 10) E852

* is a unit in MeV and ** is a unit in GeV.
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The mass formula for the Diquark Cluster Model (DCM)
based on the Nuclear Shell Model is following .

M =m nr + M(1py2) n(1p12) + M(1p3/2) n(1ps))
—I—M(1d3/2)n(1d3/2) -+ Ao(n¢0 -+ n¢_>0) : Al(n¢1 . nqgl) -+ ZATS

The mass for u and d quark and the parameter of the
harmonic oscillator are m = w = 300 MeV.

And total quark number is ny =k + h , k is quark and
h is antiquark number, respectively.

The excitation energy of u or d quark from 1s; /2 state
to 1p;/; state and to 1d3z); state are M(1p;;,) = 150 MeV
and M(1dz;;) = 375 MeV, respectively.

The interaction in the s state diquark cluster for spin 0
is Ag = a — 3/4b, and for spin 1 is A; = a + 1/4b, and a
= 187 MeV, b = 195 MeV.

The interaction parameters for the p state quark-quark
interaction in the diquark cluster are Ay = A;; = Ay = 0,
AIO = — 60 MeV.

The first suffix of A represents an isospin and second
one is a spin respectively’.

Y Y.Uehara, N .Konno, H.Nakamura and H.Noya:
Nucl. Phys. A606 (1996) 357



Table 2. The Mass Spectrum of I¢(J¥¢) = 0~ (0 ") states.

M(MeV) Configurations [TS] combinations
B%,,(1390) [(1S1/2)’][(1p1/2) (1S1/2)] [00][00]
B, (1585) [(1812)°][(1p1/2) (18172)] [11][11]
B%,(1725) [(1p12) (1S1/2)] [(1ds/2) (1S12)] [11][11]
B%,(1735) [(1p1/2) (1812)] [(1ds/2) (1S1/2)] [01][01]

Table 3. The Mass Spectrum of I¢(J¥¢) = 1+(0 ") states.

M(MeV) Configurations [TS] combinations
B%,(1830) [(181/2)*][(1p1/2) (18y/2)] [00][10]

B%,(1585) [(181/2)*][(1p1/2) (181/2)] [11][11]
B%,(1595) [(181/2)*)[(1p1/2) (181/2)] [11][01]
B%,(1725) [(1p1/2) (181/2)] [(1dss2) (1812)] [11][01],[11][11]
B, (1735) [(1p1/2) (181/2)] [(1dss2) (1Sy2)] [01][11]

Table 4. The Mass Spectrum of I¢(J¥¢) = 0~(07~) states.

M(MeV) Configurations [TS] combinations

B, (1810) [(18:/2)[(1de2) (1812)] [11][11]




Table 5. The Mass Spectrum of I¢(JF¢) = 1*(07™) states.

M(MeV) Configurations [TS] combinations
B%(1440) [(1py2) (18172)] [00][10]
B%,(1510) [(1p12) (18:p2)] [01][11]

B%,(1810) [(1S1/2)*][(1ds/2) (181/2)] [11][01],[11][11]
BY,(1950) [(1ds2) (18,2)]° 01][11],[02](12]

Table 6. The Mass Spectrum of I¢(JF¢) = 0-(27") states.

M(MeV) Configurations [TS] combinations

B%,,(1615) [(1S12)’][(1ds/2) (1S1/2)] [00][02]
B%,(1810) [(1S:/2)*][(1ds/2) (1S12)] [11][11],[11][12]
B%,(1950) [(1dss) (1S1)2)]? [01][02],[11][12]

Table 7. The Mass Spectrum of I¢(JF¢) = 1+(277) states.

M(MeV) Configurations [TS] combinations

B%,(1510) [(1p1/2) (181/2)]? [01][11]

B%,(1615) [(181/2)*][(1ds/2) (181/2)] [00][12]

B%,(1810) [(181/2)*][(1ds/2) (18y12)] [11][01],[11][02],[11][11],[11][12]
) 2 ]

B°,(1950) [(1ds/2) (1S1/2)] [01][11],[01][12],[11][02],[11][12],[02][12]




Table 8. The Mass Spectrum of I¢(JF¢) = 0% (1) states.

M(MeV)

Configurations

[TS] combinations

B?, (1400)
B?, (1523)
B?, (1585)
B?, (1665)
B?, (1725)
B?, (1735)

[(1s1/2)*][(181/2) (1P1/2)]
[(1s1/2)°][(151/2
[(151/2)2][(151/2 (1p1/2)]

[(Is1/2) (1p1/2)][(1ds/2)(1s1/2)]
1[(1d3/2)(1s1/2)]
[(1s1/2) (1p1/2)][(1d3/2)(1s1/2)]

[(1s1/2) (1p1y2

[00][01]

[11][10]

[11][11]

[10][11]
[00][01],[11][11],[11][12]
[01][01],[01][02]




Table 1. The Mass Spectrum of I¢(JF¢) = 1~ (1) States with the
Calculated and Experimental Results.

Calculated Mass* Observed Mass* I'™* References

1257+£20 £25 354+64+60 1) E852

1272417 66048 2) E852
1360425 220+90 3) Crystal
1390 1370+16 *39 385+40 %,  4) E852
1400+20 +20 310+50 39 5) Crystal
1525
1585 1.56+0.06* 0.34+0.05"* 6) Ves
1595 159348 +22 168+20 713 7)) E852
1597+10 % 340+40 +50 8) E852
1.6~2.2* 9) E852
1665 1644+8 +10 185+25 +£28  10) E852
1725 1709+24+41 403+80 +115 11) E852
1960 2001+30+92 330+52 +49 11) E852
2040 2014+20+16 230+32 +73  10) E852

* is a unit in MeV and ** is a unit in GeV.
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