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HFRFRENFBENTARHEIGEASH
MER EBNTFTHFBHARY RREFHE R,
BAMER B R RS RMF AL MM, R
REBRGER—-TREFHFR, RSB EHBIK
MERE . AR KENSYCGEL A RN
MR E, Rk RITMET 8 ~HREE “0,
“Ca, ®Ca, ®Ni, ®Zr, "*Sn, Sn F1 *Pb B HMEAE .
GHYRNEREENLTRME. £ 18 RHATS
AL DA XHE S R; RHAL 28 4R X#
(10IWE R EREPRALEKBBSI;NLI B8
HEAXER (2], T EEERK RMF 8. A5
AKBBAMEGEFARAREREOOIMy AL
A% XMMEASERMEEBR PR AR TR L EE
Y ARKAT RMF RIS (. R 2 B4t T
BABRASHNNGRE ¢ HEAS A, RetH b
AR RPESNAHEN AN TRE. NLI &
BAMREZNUER LB TRENHUS, BAR
N ERMFENAERE S . X BRESHN
Ji RHA S BRI{TA RS O A b R BRIE L1 I, 3K
BBATMYN FHA RHATSHAITEB BN A
JERE /1t RHAl 2B ANER K%, F# Ak
BT B .

1 HANGAHNNSHARBENZWRERANSER

NL1 RHAI RHAT
M MeV 938000 ~938.000 938.000
m,/MeV 492250 458.000 450.000
m._/MeV 795.359 816.508 814.592
m,/MeV 763 .000 763 .000 763 .000
& 10.1377 7.1031 7.0899
£ 13.2846 8 .8496 9.221%
P 9.9514 10.2070 11.0023
b/fm™ 243448 24.0870 18.9782
¢ - 217.5876 -15.9936 - 27.68%
(f./ M) Hm 0.0 0.0 2.0618
(f,/ M) fm 0.0 0.0 45.3318
polfm™? 0.1518 0.1524 0.1493
(E/A)IMeV -16.43 - 16.98 ~-16.76
m*IMy 0.572 0.788 0.7719
K/MeV 212 294 311
a,/MeV 43.6 40.4 44.0

®2 RHABASHMNELE ' AREEASH
ik X YL 3¢, /MeV 3¢ /MeV

NL1 21.9% 11.78 32.28 66.02 5.99 6.06
RHA1 516.48 39.14 256.69 812.31 1.99 2.00
RHAT 88.53 24.50 444.86 557.88 3.9 4.43
Exp. 5.98 6.07
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(HMPRBET RHAT B ¥ 4)

695

%3 “O,"CaH PR FHREEFRER

UENBEFRBEMYTRBEHLS
NLI RHAI RHAT Exp.
160
(E/A)/MeV 8.00 8.00 7.94 7.98
ron/fm 2.73 2.66 2.64 2.74
PROTONS
13,,/MeV 36.18 30.68 31.63 40+8
1p3n/MeV 17.31 15.23 16.18 18.4
1p1p/MeV 11.32 13.24 12.22 12.1
ANTI-PRO.
15,n/MeV 674.11 299 .42 328.55
1p3/MeV 604.70 258.40 283.44
1p . /MeV 605.77 258.93 285.87
“Ca
(E/A)/MeV 8.58 8.73 8.62 8.55
ro/fm 3.48 3.42 3.41 3.45
PROTONS
15,,/MeV 46.86 36.58 37.01 5011
1p3/MeV 30.15 25.32 25.95
1p,n/MeV 25.11 24.03 23.63 426
ANTI-PRO.
15,2/ MeV 796.09 339.83 367.90
1p3n/MeV 706.36 309.24 332.10
1p,n/MeV 707.86 309.52 333.37
2uepb
(E1A)/MeV 7.89 7.93 7.88 7.87
rop/fm 5.52 5.49 5.46 5.50
PROTONS
15,,/MeV 50.41 40.80 41.74
1p3n/MeV 44.45 36.45 37.38
1p12/MeV 43.75 36.21 37.18
ANTI-PRO.
15,,,/MeV 717.01 354.18 377.37
1p3p/MeV 705.20 344.48 366 .95
1p12/MeV 705.28 344,52 367.24
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x4 PFHRDFRER

NLI RHA1L RHAT Exp.
160
NEUTRONS
15,2/ MeV 40.21 34.71 35.78 45.7
1p3n/MeV 21.07 19.04 20.18 21.8
1p1n/MeV 15.01 17.05 15.75 15.7
ANTI-NEU .
15,3/ MeV 667.93 293.23 322.47
1psn/MeV 598.74 252.48 277.94
1p12/MeV 599.74 252.97 279.22
— Sl b :
NEUTRONS
15,,/MeV 54.85 44 .48 44.98
1psn/MeV 37.79 32.98 33.83
1p, 2/ MeV 32.73 31.71 30.99
ANTI-NFU.
L5,/ MeV 783.87 327.96 355.70
1p3n/MeV 694.80 298.04 321.07
1p12/MeV 696.18 298.26 322.15
8 ph
NEUTRONS
1s,,/MeV 58.97 47.40 46.70
1p32/MeV 52.44 42.66 42.31
1py2/MeV 51.82 42.45 41.64
ANTI-NFU.
1s,,/MeV 678.23 313.18 334.39
1py,/MeV 667.70 304.61 325.41
1p,,/MeV 667.73 304.61 325.28
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HENERBEXLRFS. T 1p BEkKIK,
RHAl ZHAHLHB/PHERER EFHA o It F
Mot FHRKBBAU)S, £ RHAT BHAN TR
ZRPHHBATRERE. BITHREETRE
FRENTRHE RHA MBS M S RMFERI 742
ARIMBEHE, EXHNEERN 22—, R IRH
THEERI G BB ER Dinc MYMMEEN. 3
AKBBETGENUSRERNERS FHSH
BOK.SRERA RHAT2HATREBIANRE
T B BE A RHAL B 34 K 20—30MeV .

4 BE

A XEH B A% S Hartree 8% B HE 28 4 5]
ATRBATHKEBBRSI, @3 G REENH
FRESBNSH, KERE/ERML A EHE L
my —F FANRFEREAXOEFERERATE. ¥
BHEMBKFRIESSRENTSEI D F L,
MEWEZSREFUHEREE KT 20—30MeV.
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Effect of Tensor Interactions on the Nucleon
and Anti-Nucleon Bound States "

MAO  Guang-Jun”
(Tnstitute of High Enecrgy Physics, CAS, Beijing 100039, China)
(Institute of Theoretical Physics, CAS, Beijing 100080, China)
(World Laborstory, CCAST, Beijing 100080, China)

Abstract Due to the contributions of the quantum vacuum to densities, the relativistic Hartree approach for finite nuclei
produces a large effective nucleon mass m " /My ~0.8, which causes the spin-orbit force to be only 1/3 of the empirical
value. In this work we introduce tensor couplings for the vector mesons. Consequently, the spin-orbit force is enhanced
by a factor of 2 while a large effective nucleon mass remains. The nucleon spectra of shell-model states are ameliorated

evidently. The predicted anti-nucleon spectra in the vacuum are deepened about 20—30MeV .

Key words tensor coupling, relativistic Hartree approach, anti-nucleon spectra in the vacuum
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