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iz e (. P IS T B AR 172 MR TH R, 71
FAT % BB Dirac JrBRAE. #741 P
TN AUAREE, I P 5T 2 1 0P A

J 4
2 Batty # A% A, ELASAEERA V() I RS, W
P AN B4 o A TATFORR, P gy Dire SRR
WP ETT DA B T, Hooh P A M5 T [e(ar - p) + fmpc? + V()] () = Ev(r). (1)

#1 PETEERSH

MAC MAC MAC MAC SP SP SP SP SP
Rebo/fm 2.51 +3.27 +2.59 3.88 +9.0 1.57 1.28 0.9 0.9
0.39 2.28 +0.32 0.24 +4.5 +0.18 +42
3.77 0.9 0.9 03 0.9 0.9
+0.30
Imbo/fm 3.27 1.43 2.79 2.08 4.49 13.8 —0.46 0.9 0.9
+0.32 +4.63 +0.41 +0.57 +0.66 +1.2 +2.34
2.28 0.9 0.9 0.6 0.9 0.9
+0.53
Reb1/fm — — — — — — — — —
-12.4 — -0.57 -0.71
+23 +1.52 +1.35
Imb;/fm — — — — — — — — —
42 — 1.58 123
+2.6 +1.11 +0.97
ReBo/fm — — — — -10.4 — — 5.14 4.94
+72 — — +14 +15
10.7 8.63 1.07 13.38 +0.695
+23 +2.07 +1.22 0.37 +0.655
ImBo/fm — — — — — -132 206 — —
+13 + 145
— — — 125 0.85 1.13
+0.70 +0.26 +0.52
Reco/fm—3 — — — — — — -23.9 -23.6 225
+99 +95 +11.3
— 0.8 0.8 -0.1 0.8 0.8
Imco/fm—3 — — — — — — 12.5 13.8 13.4
+63 +2.0 +25
— 1.9 1.9 1.7 1.9 1.9
a — — — — 0.10 0.05 220 -0.159 -0.155 +
+0.028 0.022
— 0.23 +0.19 -0.140 0.227 -0.210
0.05 +0.06 +0.127 +0.013 +0.094
x2/F 1.28 6.35 2.79 0.86 1.19 1.12 0.99 0.87 1.07
1.57 1.60 1.59 1.51 1.24 1.19
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Ze?
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CIERS

W Vo = —1/2aE2, BRI B = 1/(r2 +13)3/2
AONCLEEE

067"2

b, ro AR SERANA BT IEAR, ro = (i] 7 i),
i) o IR LERANZE BT HUE;, o IR R,
U RO B TS 123, Ok R AR Ik a, YK
Ji] Johnson F1 Kolb[24:25) FiJ FiJ A1 % & B HLAH (ran-
domuphase) U] TH 5 45 B T ro MR8 & R JR
TSR AR PUE AR, TR S BRI R AT U
TR S AR A A R A R R R A%
TR 17) 3 Al B T 20 o0 A (R E, DAL AR 4 (7)
T pe R T7 v, TSR 7 SEAR A, 2E T AT 45 2R AR
AL, THE P233U BELAG IR BRI AR Y. R A% A
A5 T3 2115:16],

Vp = @)

2 I AT N R A 2

R T G A BT T 4L B TS AT S Ry- BT Eitktlrev BttbleV  AHXTR 2%
L . . . (1975 45131 2011 4112
dberg HL 1~ [H] I AH OCAE ] 32 BER BN Jt 1~ SE 1) BU1=10) 51 1823 £ 003 s
fledl. T Rydberg HL -~ = %53 A5 132 24 J 55 PU (12—11) 8+ 4 11.19 + 0.02 29
() D3, By DLIX L 2% s 1 B A 56 A% A Y A T AL PU(13-12) 340 3.83 4 0.04 2
e X B2 ER. hfa sl s i, & PU (14—13) 241 2.25 + 0.03 1
43 BT K 1 LA 5 Ve, A3 Ve B PU (15—14) 1+0 0.76 % 0.03 31
3 OB P238U F T (An = 1) IKITRER
WIT P 5 /keV LRI TY KitiAb/eV (1975 ££)115] S0 4 R /keV AR 2%
PU (11-10) 368.418 -16 15 +8 368.446 + 0.027 -0.0080
PU (12—11) 279.726 “19 8+4 279.735 4+ 0.018 -0.0072
PU (13—12) 217.519 23 342 217511 £ 0.013 ~0.0055
PU (14—13) 172.510 -29 241 172.495 & 0.008 ~0.0070
PU (15—14) 139.111 -35 1£0 139.068 == 0.007 0.0065
D) T mp B 938.179 MeV; 2) K H “HEXBZE S0 fH 5 BB [ iR 2.
F4 OB P238U BT (An = 1) IKITRER
WIT FE T ke V W T B /ev Ehit/ev (2011 4F)112) S 45 H/keV AR 75/%
PU (11-10) 368.418 -16 18.2 4 0.03 368.446 + 0.027 -0.0070
PU (12—11) 279.726 -19 10.3 £ 0.02 279.735 £ 0.018 ~0.0063
PU (13—12) 217.519 -23 3.83 £0.04 217511 £ 0.013 -0.0051
PU (14—13) 172.510 -29 2.23 £ 0.03 172.495 4 0.008 -0.0068
PU (15—14) 139.111 -35 0.76 & 0.03 139.068 & 0.007 0.0063

1) TR mp X 938.179 MeV; 2) &b “HIN R 72" A LI (E 15 TR 2 [ (KR 2.
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Ao 1) JEL B RN 7 30 TR, IR PR R AR g DX ek i
AHEATE F (0 40 15 DA R 7 4 i BRAR AE 50 R0 S H B
A —e i E s L
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LB AR 7R VR A PR R e AR S . bt b K 2 B 2
INEREFOS AW ARG T 7 SRR ), V0.
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Abstract

According to SIC- X, a more rigorous calculating method, we propose a self-consistent field mode with the Rydberg exchange

parameters. Using this method to calculate nuclear polarization, the result is more accurate than that given by Chen et al. Besides,

when they calculated P?*®U energy level transition, their model is likely to be imperfect and maybe has some defects that are hard to

overcome. And their result is likely to be inaccurate. In the early 70s of 20th century, Batty performed the exploration of optical model

potential, and after more than twenty times of exploring and improving, he finally presented a correct form of optical model potential.

When a self-consistent field model for Rydberg exchange parameters is used to calculate nuclear polarization, we use this method to

correct Batty’s nuclear polarization under optical model potential and the P?*®U energy level transition. We obtain the energy levels

of antiproton atoms. The result is exactly the same as the experimental result. This result together with the case of 7t~ , K™, X7 and

=~ atoms supports the correctness of optical model potential of Batty’s description of the strong interaction between nucleons. At the

same time, it also shows the correctness of the method of calculating nuclear polarization. It provides a theoretical basis for further

study and application of antiparticle atoms and exoticac atoms.
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