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KT BRI A RE; RO = HA XN H #ER T
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Brueckner G- 3R 1571 5T H1 A% 1A% 1 18] PO flf ik 48
TH IR LA RN R T2 78 158 (QMD) He,
WFA T NS RERLAE 80 MeV /u £ 45 ) C-C Il Nb-Nb
1) Bl 4 1) B B e B DA RORE T R RSB L. AR
ifif, WESCHBR 1AL AR S QMD JEHX 18T 2 4
T A, BRI A H SRR RN, M 7 SR
T TTIER AR

N T GO JZ L 48 7 R W oA AR
FEAE, TR I g 57— A B A AR [ OW 3 7 27 2 i
H 0 2 A R 8 P AR T i i iE B ) e Y Bl
FATLE Dirac-Brueckner-Hartree-Fock 77 ¥2: (DBH-
F) OOV HEZE Py, SPAZ A5 vh A% B -5l A
TR, fERTANCAH SRR B, 53 7 L
InanE ) aE R, ATE SRS W T AE R (PS) 558
JER (CPV) FIARIESE T, #4057 h AN R 73 i
ST H BB T3 EARRHE, 8o 7258
IR (CPV) LT, AREUIERZ T B GEX T
Bl OIS B2 55 T1E IR AR (PS) e 5 T HIAH N
{8, XA 2 EERE T RMAEE T8 J B
e s, FIk, JAT 3 AL AR 55 58 4 R 5% P A
WP, THE T A R T B A A T A AR
MREPIZ T NS B BE AR, 45 R B CPV d$
N FTA LA T K T PSR I AEE, X — R ERE
NS RER G KT TV K. 2T XS EXS T
RS EN J) 5 i P AL B RE A, H BT IEAETH S A 2
AR S SRR RGE T 4

2 DBHF ## &/

FEAIRT R TTVE T, PIAZ BRI DU 4E () Bethe-
Salpter(BS) 75 #2 M ik, N T REME A R R,
R FASE D7 1% BS TR =4E 7 78, H
— & Thompson ['? 7%, % —Ff & Blankenbecler-
Sugar('?l Jrik. Wi 0 E B X BT WAL T
5 Pauli & HE 7 2 A Fi A, K H Thomp-
son J5 ZLMLTTF % T B0 & =4y fe oy 04

T(q,p, )

3 %2
=V(p,q) + / (SNI;SV(I), k)E]}i(k)
k,x

% 2E*(q)63(2E*)(k) Tl ke gw), (1)
HArp = (p1 — p2)/2, K k, q 57 MNP BT AZ 74
A VRS AYEESR =432 MU T RE0
A MR B EN P = pt + ph, EZ TG &R T, P*
2RI 73 8 Py = V/s* = 2E*(q) NR GV RE

B OTEQ) X RrRe = {ke,mi, |ul}, ui
B EPRTT O R EEE. K (1) XE e E
WH AR S EAE|JLS) RE TR MK, REEER
RAZNGAL B TH PR A R R oKk fg, s T
R ES R AP IFRN; R B BIERS 51E
AE5T (on-shell) TG HL T, BT FRRSF1H B H e
AN [ By AN AR P 55 () BR ), 7 %6 B R A 5 AN
BT AR oG 0L BT I B B A A B R
J &5y IR DTk S 0, R TR B T R R B =
[ FR) LR 7T

(AT (0, ) A o)

2J +1
-2 (%)

X A (0)([pl, MBI T (@) [pl, MAz),  (2)
Hrb 0 2 g M p ZBHIRA, |g] = |pl, A=A\ — Ao,
N =N = Ny, df,, RIS FER T, b T 56
() EAR I BRI T RGUS RN (I = 0,1). {E
KRR N T BRANE A R RS, (1) X
H 1) Pauli 54 Q F L% A FE 1P 3515 Q SRR
N T ARAE Lorentz Bh 25V, 7506 LA HANAB LT
PR N T ML AR H AT

2J +1
zj: < 4 )

x d3\ (0)(|P'[, M| T () |pl, A A2)

= Y ITENNEY - 52 [pAirg).
m=S,V,T,P,A

3)
Xt (3) ANAL MR, MM o TR
Z m I (D (2)
m=S,V,T,P,A
=SIp. 1) 12 Viip. ’Y,SI) @)

LTI, U}(}V)J&QV) LPIp, 7é1) '7§2)

+AT T gDy Dy, (4)
A e k@ N Lorentz A, ™I T RO R

&, E2p = |pl|,0,x P eREL FEXE RIS FE
AR (1) M5 3] (3) XA AR T2
Je, ™I T A T DA FH R SR vk T A B AR
M, 76 IEfEA T 25 M THE T 10 75 58 7 50 B ST i,
b F AR A B k) - k) I BRI —, BRI
R kY k2, m = SV, T, P, A, 7T LL% AR
TIPS . XF A EE S N LA NN
M EEREEEDNBCR. (4) 22 b 08 br
1 #¢ (pseudo-scalar choice). fEIXFHLEFE T, PpA8
PR ™ 1T B B G R 2 RN R BT AR R
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(—1)EHSHL = 1 1)~ IR e BT R, MR i
T HBEMRIEA N 10
Ea,@(kakF)

:/ d3q O(ke —|q)
(2m)3  E*(q)

X [m*Lag F®(p,0,2)+ dopFY (p,0,2)], ()
Horp

1 _ _
I S(p707x> 5[871_01 3'871_1 j]a
1 _ v T—
Fv(p,O,x) = 5[\/’1_01 +3 ’1_11].

A (5) KPP pily = 75" Bk
H’E’:L):PV = ﬂ;;bgl éi)v (6)
W3 32 45 R Ji R 16 5 (pseudo-vector choice). 2R
T, 5 A2 R AR (6) SN~ A, T4
IR TR A F Y, (5) PR B) E fe R S5Fr &M
REXWMRIEA K, Brl, AL PSiL2 PV ik,
48 IR B BEAE A R, Fuchs &5 DO 4 Y T i peix
FRASE B ) —Flop 77 52, RICKE T 56 B A T Bk
AR R TR, Xk N CPV ik
(complete pseudo-vector choice). XFE, (5) A1
Fm(pa 97 x)a (m = S, V) T, P, A) H%Qﬁﬁ%gﬁjﬁ
A X FRYE R AR g (p, 0, 2), TEMLIERET, H
REA
Zaﬁ(kr kF)
_ [ ¢ Okr —a]) 7 =
= [ ity o~ o
20k — )
47”7114}2

gpv + mplag

A poe _ B =)
X |49s — g5 + gA_T;QgPV

cn R
ngvl, (7)

F™(p,0,2) 5 g (p, 0, ) Z 18196 R Je (7) 3 %
55 1 = SV DL SCk [16), ASCHRAF R A, SOk
[17] A0 [18] 73 A JER AR I 5% A 56 48 IR = T i %
T, GHEUIEFT 7T B BEXS T T B = RO
P, 25 SRR IR B B ge AN R ARG &R

M (3) SPTaR TRERE K, W LA E#E4 L T
SEL PG 8 110 6 234 T Ay ()
do m*)t & 2J+1
an -~ El'r@i* Zﬁz[Z( 4n >

i=1 J

+ dop | —95 + 294 —

2
oA 6 MAARPRIE:

jW'L(Q7 q, x) = <q)\/1)\/2|TJ7I(x)|q)\1)\2>a

Ai = A — Ag, )\;:)\/1—/\/2,

Bi=1,2,34 = 2, Pi=s, = 4.
Vs = 2B%(q) = 2/ +m*?, Hq = |q] =
|p| B NTESE 264, BN E s, 58k (8) =k
XSEAR S A2 IR 5, AT e

C(m)r 27 +1
= e 220 (V)
x |Ti(q,q, ). (9)
FE BN T e IR 26 AN, 42 18 (8) AT (9) 5K,
Jo 5~ R B Al 4 R T 5 R [R]A E B AS  =AE

P, MRS T (BRSO TR R A
225 R A AR 5 B R e =27 5A3 21,

3 TEAQBEAWET BN T AEK
18 69 T ] 457 1 £ B K R

EET, T EBE ARR N
(k) = X5k, kp) — ° X0k, kr)
+ v kXY (k kp). (10)

7t ] FH DBHF J7 KRG TH B J5, (10)A+ H
BE 1 % 43 &8 (XS, X0, XV i) PL4% IR E ik A Kt
Bk, AT XNAFE S AT R
o8 T 5k v A R OE Ak, AT E R
ERELIP S W T 4 ) X AEH SV IR Bonn A %
i, 7E A5 (PS choice) (B 1 (a)) f5E 4 % (CPV
choice) (Bl 1 (b)) WAL, TR HBEREZ T
FELH, ITHFPZTFEAEN0 < J < 12
K& ke = 1.34 fm~ 1. HBA A BRI LLE
e X T PSIEEIN &, BRI RIEE T H
REFR) &2 BT T30 8 AR B 29855, Fuchs 5 2
XX — &5 BHEAT T ER BN 4 pr 1),

FESCIEA b AT — B T AEALHRIE 8
AFEBFIERET, AR ESN TZF B
wk. B2 T 1S, Pt De2 51,3 P2 Dy A
AN 73 BB I, FEIEBR (PS choice) (K] 2 (a))
SE4JE R (CPV choice) (K 2 (b)) BiIfESE T, #%T
i) H ekl s & 1AL,
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B2 {EMEHR (PS choice) (a) 1545 (CPV choice) (b) FIMEHE T, A 40 S B A B AU ML 7 10 1 R B it

A4 (B AR LA ]

B 2 BF B 2o H DL PUANRRAIE: 1) 75 A 8] 1)
BT e T, PSEHH &0 AR T CPV
e PRI BT B4 Uk B E REAE. 2) BEAE X T A E R
WK, H SR L E ), BITERRE X A% T H BEY
BB AR S B R, IX —REAE AR A 2 IR AT R
B 20 b 1 5 2, AT DU BIX — R TR
5] 439 A5 FIRE RO 3) B A ] — PR FR AR T3] i £ T
DUEH: fEEMZTAET, AtETHS =1
FIT X 9L 00 20 0 25 RERER. X IR E TS E RE
T T2 AANALRIES, S = 0N F—A
NEMNTEHEKET (L =J - L =J), ZEWNUA

IRIEDIET S = 1 AR=EE. AT ITHEILER
B, XT R A BB E RN, O R
T HAMITTHEROR TR A B BRI, BTk & 10 T 3
REMISZ A XL/, 4) TER B % TR A H iR 2
BAT, AMR=ZES T =1)Fx N EfRERT
[FIALEFRAS (I = 0) % B H REME. EFRATHTHE
W R TR E Y S H R R, PR
T = (T1=0 4 3T1=1) /2 Kty 5 IR e v A ) 4%
YL i T AR R, SRTIT, TR E (4 E, 4%
MRk U (1)L = —1, ZHEM P WA
SR FIFEANIRE T = 1, 13Dy XM T = 0. Frid, B
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HH JE b R OR 3Py (ZREAZR) 1 H RERE 30 & 128 1 B
K, 3D, (L) &5 3S, (16 (LR X M. E RE
k.

FL#E 90 4E AR %), Brockmann 5 Machleidt 2]
TEAH X 1R AE B2 43 R AR A 1 (4, n) 5% F IR
AHEAEH AR FEE, FIH DBHFE J53%E0 4 1 ANFE 4
WA R bR T Re B AR, 1535 SR EAH R &
g A, SCHR [21] BT R B 5 bR L, JBRR
MEE] 7 o o7 Isc e, AR B iRSIER S
JIA FrhnsE, A SRR A FE R EL, P E e
HUERE S ER T S, BT R, R SRR 8 RN
EP WP R, [FE, BT o fp R oT#kAE B
HEIH, MAE A3 1S A TTHRI AR TE /N, ARSI 235 4
R IR T IX—RHIE.
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RIS, WA E L £ N 5 BRI 2 )
RN E3) mRATEE T J < 6 TS
AR 7 = = T N o B S Nl [ W
AXg = XP5 — XEPV e 7 Sl 4k 4y R BT
JITAAFREE. EHhER 57 =1,200%1
EHTA R AXs 8K, B3 (b) REATATH RN T
B (J < 12) &, £ PS(BEH S0 [ 55 #1 CPV (B
20 [ ) PR R R RO AR B E REAE. IR EUR,
J < 3, H BRI KN B T A [R] g 1 1 22 At
NER. Hh, J = 102 BEX T PSECPV
PRI FEM ZE IR, X T BRI R B BRI =
M BB KUK ZR.
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K3 FERTAHNZIER kp = 1.34 fm ™ I, REMSIE J 8558500 BT 10 B il

4 TR F R EFEXNZ T AL
e ATEb A

22 90 EACH, Li 5 Machleidt %23 ¢ F|
F DBHF J7 1% 1 Bonn # 42°] 3¢ [ 2% 6] A% 1
) Rl 8 46K TR AT TR AR, 1S H TR AT N TN
St g DA R R B B ) E AR OC R, 2K,
K—E B KA R KA P A E T
Rl 5 F) s A 284 i >R (497 2 TQMID 126:27) 1 TBU-
U sh, At 284), Fuchs % 8] F DBHF J5 ¥: 8 78

T1E5% (on-shell) 5 & 5% (off-shell) BFEL T, #
A5 R A T A T B A% TN S RE R A )
B RSB B FiEE AR A S A%
PR Sl 38 7 TR RE 6 T ) E 2 T P 28 1 17 kD
[ S 2 5 A% 1 1) 5 5 Al ik 4 T LA SR 2 ) sl M
etk B, Zhang %5 PO/ AL 65 =R A0 ELAE
(3BF) &L T, M A Brueckner-Hartree-Fock 77
¥ (BHF) i+ 515 %] 7 5 DBHF J5 M A 18 T4
SRR AR, QAT AT EE tH, DBHF Bt b, %
T4 B A2 36 25 2% Dirac 77 72 A X 18 kL 1
LS5 AU AN R B A T EAZ T R 1 B R P
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YeE. AHTE R B B IEREAS IS L T 8 1% 7 H BE )
AR BT R RS -k AT, S
T T B RER T BRI A AT, XA
By M6 A 0 R A R S AR A TR AR
AN BATIE I HE TR S — L

KA AT H T £ PS FICPV 7 Fh A 7]
BT 707 MR 7R R oo T,
kp = 1.34 fm™', Epr,, = 50 MeV (/&4 (a)) Al
Frap = 300 MeV (& 4 (b)). K+ E/R7EPSAICPV
PIANAS R 48 R, %7 Rl A A 0 28 T B AN [
ANV Ah 3% 5, K% T )l fe 488 T ot % 7 TR R 6
Bl B3 KT kN, 7R A% F A B BN,
AN TR 3 38 BTG . 1A% - 1070 T 22 B ok

12

(a) /
N Epap = 50 MeV

4
/;
/
/
/
/
/

#5381 / (mb /sr)

C.M.ff1/(°)

Ui, HAN A3 BT S B 22 0 AE G & I R AT
I Je Al A O BH T IR 22 i B N S e R
IO 2N

B 5 R RATAH T kp = 1.34 fm~' i}, £ PS
I CPV PR A [R] e 35 N A% 1 B0 e 48 1 Bl N 53 g
B, RS (a), (b) AT W AR 1 -
TR 0, IS TS - T (-0 1) Rl A
[ o, £ CPV GRS AT (dash 28) B2 KT
PSEFE TS AR (dot £8). I IELL Lk 2
THE B R TR A S () R S, E5 (a),
(b) HANESE 1 J7 B fUR 5T - Hh 1 Al 4 8 1 A e
F - G AT ) S IR AR, SICIE L E SCHR [18)
I 6 FIFE 7.

12
(b)

101 Era = 300 MeV
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LR BB THEE A B 2 RS A
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B2, AR IRATLE A X 18 Brueckner P i AE
RN, B S AN RO E 1R AE R 5 B A
HAEA AT T E 5 . A H Dirac-Brueckner-
Hartree-Fock 77 % X A [R]85 18 (1) 1% H e 11
HRW: EWEMNZFIIET, B =EEFX M
(73 RS H RE AR KT H eSS 1 H BE; FAL i =
AT B H REOR T A AL e FRAS I H RRAE. 1E
FEAMER (CPV) IEF T, AREEHE M T H et
T3l & B8 B 2 55 T2 [ AR (PS) e 4 T B AH
AR, WX FR 220 F 2ok B T B M EE 18 J 5
NI BEAS . FR, FRAT 3N AE AR S T e TRR N
FRIEEET, THE T A 5T A% R A ol A A AL
B BE P AZ T NGB RE AR L. 5 RRM: 1) fER%
TAEXS B BN, PAPAS [B] e 48 0 B A (1)
A BIROK; 2) fEF—4% E A REE T, DR
SRV EEny St K SN I N iBvivt = N K 7 & AT TR | K S
B 3) fEAGT BE RIS, CPV &S Bty B fY)
T KT PS T IRRIENE; 4) AR -F T
(W1 - ) AR R T A o - A T, A
CPVIEF: T 0 a2 2 KT PSIER T a#l
THIRL, IR 6 72 o BB N S R 2 10 388 KTl 9 2k

IEWIRT SO, X AR AT ((m,n)) 5%
F A BAE AR AE B A5 (PS) 5 & % (PV) R A
7] ) Ab ¥ 77 =0, (R T, 76 R A 2E T Bonn #5 1 AH X
1 Brueckner 38 X0 #% A8 BAE FH 3T 1HE R, 2%
BARMER. CAHAMITERPBEREFETH
Brueckner B i AN AT B G I 40, G A% 4 5 1) LA
PR3 [30], T H Be #8153 2] 5 V3515 28 — BUWZ 1
Hfg, 2800, XFEHE A e B A T iR sh 2K
wik, IR NTnt, Fuchs U019 2558 B T 58 40 & 4%
TR SEBMITEML, AT R T
il A A AEAS [ 2 T W 2 R e A b, 5 —T
T, H ARS8 1 5T HpoA% il 8 48 T 0 A DG S
BRI LB = FrLL, —Fhif Bik £ 2% DBHF
HHEMIT RS R Shis B4 & (E il & B ]
ITHITT ), RN E 55— filf it o 7 < 6 0 ) £ oK
FIWIH G M. HHh, &iEJLE, MRS =14
HIAEAEXT 18 Brueckner-Hartree-Fock 1Y) & #878 HY
2 53 % AH AR B — &R B0 5T RN R BT R
fiE BL32 5 DBHF iHE 45 R T H R, AR
T AT — 25 ) T 55 B B 4% 52 3% 5 i o SR B AN 1
JEME. XL TAEIEEEAT .
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Abstract

Dependence of self-energy components and cross sections of nucleons in-medium on the relative momentum of
nucleons in nuclear matter from different projections choices of invariant amplitudes is studied within the framework of
Dirac-Brueckner-Hartree-Fock model. Special attention is paid to the discrepancy between the self-energies and cross
sections for different choices in various separate chances. Our results indicate that the self-energy of nucleons in the
states with spin S = 1 and isospin triplets 7" = 1 is larger than those with S = 0 and T' = 0 at a specified relative
momentum. The dependence of the self-energies of nucleons in various reaction channels on the pseudo-scalar (PS)
choice are more pronounced than that on the complete pseudo vector (CPV) choice, which is mainly due to the states
with smaller total momentum quantum numbers J. Results of the in-medium differential cross sections show that the
difference between do/d {2 for the neutron-proton and neutron-neutron (or proton-proton) in various choices is larger for
smaller relative momentum of nucleons and smaller scattering angles in mass center reference frame However, the total
cross section oyotal in the CPV choice is always larger than that in the PS choice. All these discrepancies will disappear

with increasing incident energy.

Keywords: self-energy, cross section, projection of invariant amplitudes, Dirac-Brueckner-Hartree-Fock

model
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