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a 1 Vl; = V, = 760MeV, a, = 2fm, a, = 0.4fm

1s 1P 1D 28
5 E, E, Ep | T E, E, Ep | T E, E, | Ep | P | E E,
01 |—678.2 [—133.46{1199.81266.92(—593.3|—11.80[1284.7]23.60{—487.0]—0.96{1391.0|1.92( —437.7{—425.02
0.1]—678.0 |—2.69 |1200.0] 5.38/—593.3|—0.58 |1284.7} 1.16;—486.9|—0.08|1391.1(0.16}—437.1|—8.53
0.7)—670.0 |—14.20 |1208.0| 28.40|—593.1|—3.38 [1284.9| 6.76|—486.9|—0.15]1391.1{0.30{—415.4|—53.57
1 |—664.8 |—15.95 [1213.2} 31.90[~592.8/—4.70 |1285.2| 9.40|—486.9]—0.20{1391.1}0.40|—394.7|—65.81
3 |—651.2 [—11.27 |1226.8] 22.54]—590.5(—9.92 [1287.5(19.84| —486.8|—0.48[1391.2/0.96|—333.8/—43.42
5 |—648.53 |—B.62 [1229.5] 17.24]—588.8/—10.60]1289.2(21.20]—486.5|—0.63{1391.5]1.26)—324.8/—32.29
7 |—647.1 {—7.37 {1230.9| 14.74|—587.8/—10.06{1290.2{20.12)—486.4]—0.68]1391.6/1.36|—320.0—27.45
9 |—646.2 |[—6.58 |1231.8] 13.16|—587.2|—9.43 ]1290.8(18.86 —486.2|—0.68{1391.81.36)~316.8]—24.44
13 |-645.0 |—5.56 11233.0] 11.12|—586.4|—8.42 |1291.6[16.84|—486.0—0.65[1392.0|1.30{—312.5/—20.58
15 |—644.6 |-5.20 [1233.4] 10.40/—586.1]/—8.03 [1291.9|16.06]—485.9|—0.63]1392.1]1.26|—311.0]—19.22
1) £ =0 B TR RBZ AR, UM EN T BA —EV, fERIR(R § =5) Brit®am.
m2 V,=V, =560MeV, a, = 2fm, a, = 0.4fm
1S 1p 1D
£
E, E, Eg, r E, E, Eg, r E, E,
o —481.2 —92.61 | 1396.8 | 185.22 —399.6 | —7.89 | 1478.4 | 15.78 —298.0 | —0.61
0.1 —481.0 -1.93 1397.0 3.86 —399.6 | —0.35 | 1478.4 0.70 —298.0 | ~0.07
0.7 —476.4 —11.16 | 1401.6 22.32 —399.51 —1.95 | 1478.5 3.90 —-298.0 ] —0.11
1 —472.7 —13.70 | 1405.3 | 27.40 —399.3 | —2.72 | 1478.7 5.44 —297.9| —0.13
3 —458.1 —12.40 | 1419.9 | 24.80 —397.8 | —6.39 | 1480.2 | 12.78 —297.9 | —0.33
5 —454.6 -9.41 1423.4 | 18.82 —-396.2 | —7.50 | 1481.8 | 15.00 -297.7 | —0.47
7 —453.1 —~7.92 | 1424.9 15.84 —395.2 | —7.45 1 1482.8 | 14.90 —297.6 | —0.55
9 —452.1 —7.04 1425.9 14.08 —394.5 | —7.09 | 1483.5 | 14.18 —-297.4 | —-0.58
13 —450.9 -5.77 | 1427.1 11.54 ~393.7 | —6.38 | 1484.3 | 12.76 —297.3 | —0.59
15 —450.4 -5.59 | 1427.6 | 11.18 —393.5 | —6.10 | 1484.5 | 12.20 —-297.2 | -0.58
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u(r) = ALuKj(Kor) + BuKim(Kir),

B Pp MHRIHREN GRHIFLL Mev 4 H4r)

2P 2D 35

Ep, r E, E, Egp r E, E, Eg r E, E, Epp r

~62.58 [1599.3[125.16{—105.3 |-9.51[1772.7|19.02 |—69.13 |-568.1 (1808.9| 1136.62
-1.96 1599.3] 3.92(—105.3 [—0.22]1772.7| 0.44 |—68.8 |—11.42 |]1809.2] 22.84
—12.18 |1601.3| 24.36/—105.1 |—1.34|1772.9f 2.68 |—46.8 |—84.68 [1831.2| 169.36
—16.40 |1603.3| 32.80—104.9 |—1.86/1773.1| 3.72 |—13.2 {—125.20(1864.8/ 250.40
—28.23 11620.3| 56.46/—103.0 |—4.54]1775.
1553.2 64.58|—247.8 |—27.39 {1630.2( 54.78]—100.8 |—5.62]1777.
1558.0| 54.90{—242.9 |—-25.29 [1635.1| 50.58/—99.0 [—5.80|1779.
1561.2 48.88(—240.0 |—23.59 [1638.0] 47.18]—97.8 |—5.66[1780.
1565.5| 41.16|—236.6 |—21.23 [1641.4] 42.46]—96.2 |(—5.20[1781.
1567.0y 38.44|—235.4 (—20.35 [1642.6{ 40.70|—95.7 |—4.99|1782.

1440.3|850,04|—278.
1440.9] 17.06|—278.
1462.6|107.14j—276.
1483.3|131.62|-274.
1544.2| 86.84{—257.
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B Bp MAAMHAEM (RFHLL Mev Jy86r)

28 2p
Eg r E, E, Ep, r E, E, Ep, r
1580.0 1.22 —252.1| —135.95| 1625.9 271.90 —105.6 —46.41 | 1772.4 92.82
1580.0 0.14 —251.8| —5.83 1626.2 11.66 —105.6 —1.04 1772.4 2.08
1580.0 0.22 —240.3 | —38.31 1637.7 76.62 —104.6 —6.62 1773.4 13.24
1580.1 0.26 —228.5] —-50.67 1649.5 101.34 —-103.6 | -—9.14 1774.4 18.28
1580.1 0.66 —166.2 | —46.50 1711.8 93.00 —92.6 —18.33 | 1785.4 36.66
1580.3 0.94 —155.0 | —33.26 1723.0 66.52 —83.9 —18.95 1794.1 37.90
1580.4 1.10 —150.4 | —-27.59 1727.6 55.18 -79.0 —17.58 | 1799.0 35.16
1580.6 1.16 —147.4 | —24.37 1730.6 48.74 ~76.2 -16.20 1801.8 32.40
1580.7 1.18 —143.3 | ~20.49 1734.7 40.98 -73.0 —14.20 | 1805.0 28.40
1580.8 1.16 —141.8 { —19.15 1736.2 38.30 -72.0 —13.28 | 1806.0 26.56
2M
Ki= (K})* = Y [Ea + Vel.
II X9 e
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(%ﬂz){(azﬂs) + z'('J‘z"‘s)} - (“1“2){(5215’3) + i(ﬂz“a)} =0,

(o) = ji(K1a)11(K,a1) — i(Kya)ii(Kjay) »
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(ﬂz“a) = ﬂl(Kzaz)f;(Kaﬂz) - ";(Kzaz)fl(Kaaz),
(8:85) = ﬂx(Kzaz_)"KKaaz) - ﬂ;(Kzaz)_ﬂt(Kaaz)a
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5| CME RO ARE R, AN B TRASHERA BN FERR & & o TR,
AT HBEL, BARITEERMNETE/LEA.

FH1R Vim Vo= 760MeV, g, = 2fm, a; = 0.4fm, & BREM{EN &4 WALR E,
FE, FWE, R Ep BMENT ppWREH, Esp= 0 + Ei, Q0 = 1878MeV R M
FHRE, I'=—2E, AEETE. £ =0 HNTEMBFER, ERREAELN, ME

3 V, =V, =1760MeV, a, = 2fm, £ =1 Bt S WOOFER (XN EHTEEBEE o 0
WA ERE LA EREEBEME)

a 15 28 3s
(fm) E,(MeV) E(MeV) E,(MeV) E,(MeV) E,(MeV) E/(MeV)

0.2 ~677.4 —-3.31 —434.9 —12.23

0.4 —664.9 —15.94 —394.7 —65.82 —64.6 —20.46
0.6 —638.1 —25.50 —267.5 —118.83 ~13.2 —125.19

0.8 —604.8 —~33.79 —144.1 ~109.30 ‘

1.0 ~560.5 —48.50 -6.1 —145.72

1.2 —495.2 -76.19

W4 V,=760MeV a, = 2fm a, = 0.2fm, E=5 B V; =V, §0 V, =3V, (FRIME

SYMBEEB (A RP B BFRSLN, LA B RAER BRAEEARTHEM)

Vi="V, Vo =3V,

nl

E,(MeV) E(MeV) E,(MeV) E,(MeV)
1s —669.8 —6.71 —668.3 —9.28
1p —593.2 -0.73 —593.3 —0.95
1D —487.0 -0.,01 —487.0 —-0.01
2s —405.6 —26.19 -399.0 —36.55
2p —277.8 -3.12 —278.6 —4.09
2D —105.2 -0.09 -105.3 -0.11
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THE EIGENVALUES OF THE COMPLEX SQUARE
WELL POTENTIAL

Wvu Hur-rang YU YOU-WEN ZHANG ZONG-YIR
(Institute of High Energy Physics, Academia Sinica)

ABSTRACT

In order to study the structure of the bound states of the p-p system, a Schrodinger
equation of a complex square well with finite depth is solved exactly. We have calculated
the variation of the widths I' of the energy levels with the depth & and the range a: of the
virtual part of the potential and eompared them with the perturbation results. We come
to the conclusion that (i) the narrow widths of the bound states are obtained; (ii) the
perturbation method can not be used to calculate the widths of the levels for a complex
square well when the depth of the virtual part of the potential is much larger than the
real part; (iii) to deseribe annihilation of p-p system by means of the absorption poten-
tial not only depends on &, the. depth of the virtual part of the potential, but also on the
range a..



