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# Dirac-Brueckner 3 ¥ i T AW AR AT RBRAE— MW )R $#
Hugenholtz-Van Hove ®#,ERBYFAEMMEEREM M THLERET
FARKEHRE., BRETRMELRY Epy— —158 MeV, H#HER
ABYFHEREE k=141 Im™ URAZFEHX m*/m =052, BHF
TEFERS K= 280MeV, FIRRAZE - RETURH AR WARTE (£
WREMNEMTHTHELREEEERNIF, FAALRETF-RTH
EAe ¥ Bonn fir,#% RBBG FEBAMTAENFFRREM, BHHERK
BRARREW JAXAHH 8B h A A2 RNE- SR T HTF-
BHH WS BE g AN E. ' ‘

- 5 7

AT R R R LA EREEMFE N BB TRAHEERL R % £ & [
. ERd %R 30 £HAEEY 1S BHF (Brueckner-Hartree-Fock )M B4 R B L LB E S
ZRERFSNEM T EHESERNRNEE, RARENAEZ_CHE EER (W
Reid fir, Paris %) # G 4R HT18 BRI B RO EAIBE R T 94 A e B S
W ETEZERTIBA Coester HHHEM, TILER —SE/EZF YR TIHTEAESRENON T -4
FE5RC-ZE R (pp-hh)BE KRG ER AL ML T T ERN I E, CE83T
HELEMENZEERMNBEELRENER ,ERMEEN Coester HRIHAKERE.
NTERFEX ISR EEMUY REN ISR EES M Dirac HERFIRHET BB
B st R, ZERR R B e LU B b BV R . V
Fa%H18 Brueckner-Bethe-Goldstone(RBBG )5 267 10] DLIA X9 B 3EHE X i8 Brueckner
IS ZEFE XS FHUH . FJ Dirac-Brueckner 3] DR IFHI22 H MR R M B2
BE. BTFORHEEEERGOILE MV UREBRRIRBEBHEES .
BF-BAEMER RN RS S RROHAL, BNt ERBREMZTHOB &
EERBRRITEBETFERNMAPHNBRE. AENE o-o BEAT IR TFHHIR 300MeV
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UTBF-BHEANEESE, EENEwREERIESR. RI1AH RBBG HFEMRT
BF-BEA RSt ESY B EBETHNENERREGTRA)ZSIHBTLXN,
HBd ASREER 200 MeV [T -"Ca B BUERRME, HEE-FHERTRFAR
FlEB: 0, “Ca, “Zr, ™Pb FIgEEEEM 160—800MeV MM B LEA. &
¥ Elsenhans 25 AUHE RN FRIHBSBUL T EREZREN RN G HlE, ¥EXMRG
EESNEREFXHRNEHETFEVRESEENXBI AG, HHBTF% (0BE) &£
& o 0, m, 0, 0, 8 NFRB,TRKIN AC HBBNERN FREL T , AXMHER
WHEEERZE HF ERFAURF R RO EER. RIONVEAXHEEET
REE BAEEER T DR EER B FERRE T OHEMNS R F A e B A2 4K
%ﬁ%%\m].

ARREECER [11,12] 3BE -5 T HRTROBXIE BHF HEHNBEEMUS
ERRZSRIOEF RG4S, BRNZE e8I aRNEREREE LMK
7, FXAERNTERTHRANSMIEEA, BE%ESBIOHEMSMT %
Ar, H ™ 218 S RBAOM 5.

XEZHENT: ERTRERLHMBEXS Brueckner FZk, HREREFE=T
B, ERSTHEEEMNTA N,

—. M Brueckner ¥ iE

FERN R REN BT B EREEER (KRER I) X&ER, BE& Bethe-
Salpeter HRRAERN AT HIME. Bethe-Salpeter FREA LM A =% RBBG HE®

I'=V + VQ3r, (1)

o T R R HRE R, V RBIORT -5 F MR FIRAR Bonn £, QR
WRIBH , 2 REFORET URIEERA FP B B AT,

BB EHTRI 4 S T USRIFRA:

i {8 rrcGury —
S0 = =i | 5 £ 1Te(GoD) = (6Dl @

Hop Te 2R 4 RFHEERE, TH er BROARTFIORS, 6o BECKEET
ERAVERAKIEN AT AN LS, TR V6L Dirac ERBFHIREIE,

T BRI % BB FEEOE R, 5B S 00— BT ERRAY:

Z(k) = Z(k) — V°Z(k) + 7 « R2(R), 3
HEEREFUTUSRNTENEX:
Z(k) = ACk) + 7 B(k), )
—MEFEZ NG EEIH RN TH Dirac HE:
(¥« k+ m*lu(k, 1) = PE*u(k, ). ‘ (5)

Dirac EEBFERA:
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1
u(k, 1) = E* +m*| 21k )xl, (6)
E* + m*(
' x, BEAEER, .
m*(k) =m + A(k), (7.1)
E*k) = VR + m*, (7.2)
_ 2R —m3"(k)
() = ER=mE ), 7.3
B(k) = E(k) — E*(k), - (7.4)
R EES RS T B B IR RE AR ERE TRt B F R A1
* = (x| 3 |u) . = m*
U(m*,k) = (u| 2 |u) S5 B A(R) + B(k). (8)

RMNRBRERSZENBAE, BERHELERANEETRERT-# T RLAFH RBBG
HEGELEET-BETROREBEMRENARNERRITTUE R B .

=.H BB X

#f# RBBG HREMEEETNARSNBASXSRAERHLEAEEAORE—, Lee
s N\ Hugenholts-Van Hove (HV) FEUI ERAMAOZELAE N THREYS
SR TIREE, MITRB T AN REMRITES — MR EB RN S, %A HY
EEREAZRHEEBRITERNIRE-NEHSH.

Y ROENIS HF HER,8MTRESE &8 E AIRRA:

_3(M(mm* B vk — m
E, ﬁy( “E R Lu)vak—m, 9

RITBEERFRER »* BN, MESHBEL BLER FEE 2 »* f1kWEK
Hea B TR

e(m*, k) = =

2E*

(Y R+ m)u + ulu — m

2E*
- mm* + & m*. k) — m

FER U(m*, k) . (10)
A HYV EEBERFRER e(m*, k) = Epa, BEYTEHRITEN—MRE. R
MAENE S EALRE (—15.8 MeV) HEBFHEMNAOBEN &k — 141 fm™, HH
JRE m* = 0.52m, XA T#H RBBG HELFBAEEEMADI N 4B M, EMNETE
WER, ATBREXNMABETEG)TUEARBIOXRBELERAOF »* e A
%, MENTHE « NEYRE »* BEIRNZE—EENBEREEREHRE. XM
BT IR RNARE—, EXFHFHETSEN »* 5THEREX, HFTLE
7’]%%[12]:
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. ks OE,

dm*=e(m ,’(f)_El_?a—kf—’ (11.1)

dk; ks OE,

3 Om*

) OE,
o & e(m*, k)_El—%—B—I{— d * (11.2)
) - [ LA e |
3 Om*
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BEEEREITENERTERZEAWRTETESINERRRENLN. EaBHK
BEIMRE »* (k) WUE,0T7 BTEMEE, RITAR/ D ZRERBEBETER

m*(k;) =N {[1 + exp ( ks — ko )] [1 -+ exp ( —i‘ai&“ﬂ}-l, (11.3)

HBNZH—AHETF. BRTERIN »* £ ko — 0.9—1.6fm™ BHENZLUXR,H
TEMRBENAOLD) ARTENRSGRRMEEMA, X8 RETR, ER%E
RBRITAARA1.3)RIME,
BRESAEC T U RE LR R EEEM (LDA) THHE, %Eﬁﬁl:ﬁ:M'F r AL
FAr & TR B E LR B R E . ,
#(r) = Z'(e(r), Ey), 12)
Hih 3 435025 Re(4), Im(4), Re(B), Im(B) RHEHEHLEMER, E, EAHE

B ABRGESEADBOXEN o — %kﬁ. MR SR AEEM (ILDA) &
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HR S+ BRERBEEERNNE, RITRT AHKEFEEREY 160,181, 200,
300,400,497,500,800MeV [y P + “Ca BRETHIEEATFZT. ASTREE G 160,300, 400,
500,800MeV (] Dirac firZElE 2 44, iR EAL (LADAIBREE S 470MeV LLICERI13]1 e
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NN RN S5 3R 1131 F2 F Walecka BRI I BB RS RE—2, (HREL AR
MERBE AR TERTENER KD 60 MeV £4., SEMWEEET O (Vame) FH
BE-HUEA (V. )5 BIZER 3 R0 4 4. MOk 3R B £ 1K g B (300MeV
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A RS0 R, SMhOo i REsE RS BNS R [13] A 5L 1A iF 4
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LW ERE-EA LR REETHERS o + o B TS5 EEHERY
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EE S HRITAE THER 200MeV MFETFE “Ca BHWHSBEAMERERME. 2%
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KAEFAITENER. I TRIBERMNVERL MiYama WERIFEE  BHEAE
AF 30°, MRFIMEAERMNES MiYama PWERTBHMEICEMITENEREE
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b T SRS, HET E, = 160 MeV P+ *Zr f1 E, = 182 MeV
P+ ™Pb S BEH 5 Walecka 0 + o MEFFHERPIRTTHE, RIVARHER
HELA Walecka #MAFTARINITRER B &LRYE, B EME KT 30° #45.
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Investigation of Self-Consistent Relativistic Microscopic
Optical Potential

CHeN Baoqiu
(Instizure of Atomic Energye, Beijing 102413

ABSTRACT

In Dirac-Brueckner calculations for nuclear matter, the average binding energy per nu-
cleon versus density curve is not uniquely defined if coupling to anti-particle is neglected. Ac-
cording to the Hugenholtz-Van Hove theorem, a constraint requires that the nucleon separa-
tion energy equals to the fermi energy at saturation density. Choosing saturation energy as em-
pirical value Es/A= —15.8MeV, the self-consistent calculation leads to the saturation density
ks=1.41fm™* and effective mass m*=0.52m, incompressive coefficient % =280MeV. Applying
the first law of thermodynamics, self-consistent effective mass (real scalar potential) and the
binding energy per nucleon as function of the nuclear density can be obtained. With the rea-
listic nucleon-nucleon interaction (Bonn potential), the vector potential can be obtained from
solving the RBBG equation, which weakly depends on the momentum. The cross section and
spin observables of the nucleon-nucleus scattering are studied with this new self-consistent re-

lativistic microscopic optical potential.



