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% Hartree-Fock IR TS MR
BREK HHE

(ZHERTFHRBRREREFETFERL L M 730000)
(FEFEFRHNFHREEWAR LR 102413)

WE R A% Hartree-Fock (RHE) ER X R FRHBHUR. H TH R
Fock Aifk BN FHERBEERNTARAB LA RAEER G T — 4, KX
B AR Y & E KA X 8948 26 Hartree (RDH) # Hartree-Fock
(RDHF)Z it & # 44 th 4 & . 4 RDH ft RDHF £ T, 7 R L K
BB R ENFRT Fock XBAPLXBATHRR. AXKRAXETEE
AFREERETTFHARR pESE FFHITREZ, FFERL AL
REYFEATFRAREEAMABU T AL H. A AFTHETREUERANE
EURRAEAEBHET HENITL.

X FHAZ M Hartree-Fock B X ENMT

1 5

EERAMSHEBREE F CRIEHRITRE T BB R M5 I, XMHR
bR AR TFSHNDERR"Y  FEAME NI MHE: 1) RERBHEEN D T2,
"' Li, "Be, “Be, "B %; 2) MWHFHEEEK, IN"He, " Ni, “Sn; 3) METE, WM Z=
110,111,112,114,116,118. X& LA RENIEYBERVREER. BIHEER
LB RH R RATRAIER EE IS . 0 a] FEAR 0 A7 TR X L 5 1) 4 7 R 4 B A %o
BRI, L RVA. BAEENEHECERURNIHRRER SR EXRM IR
RO TR b AT R A, XX SR 5 R N ML PR B AR A, BN 1E R
LAMUKRE, BFEGIER A RIANERRE. BriL, BSR4 w B 2 et
72 650 R BRATIE TR, X0 B A B 2R R 4R BRI 5 4 R B 8 R X — BT B 3T L A —
AESIRE. £E 1996 £ R (R FKE R U RKME DB S EE RS (Nu-
PECC)1997 4 12 B R A 6Bk A 3 . B AAHLAR) SIS F O E B RS B R
IR AU THESHREBRECDEMRNEEHA, L TFTREMKLER. HAE LSS
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RS REE L HAEARET RN SRR AT R TEFERRMHF O, N
FRBMALET B0 RS R AR T B F R MBI RAL TRIF R

HAEREBRERRRKMEENERFECHRT — RI BB RITAE,
WA TREIESEIBHH N BEIRE, BEEFEFZAEAFIT. X—SHEEHN
FHERIST 7 3 B R e X M S B A T S EEXR R ROMIIE TS
(RMF) B 7E R B AV A B — R SRR IR TR KM B, T BT P& g 18
SRR MR RIS . ERHE B IE - SUBHEAE R R AR XA BUE A
LB SOER , BA B IY. MAKHEREREE, HRANBERERAERRK
HOVE TR, R K T BT R 4275, B T 0 BB ARV R T A TR K BSR R, X K B 0k
FEMER. BANEN S TFRAERE KM RN, FTRIESRT (R) 78, #X
MHEH THRAS 5HEESZ EKBE XTI B R AR R S IR
I, 40 BCSEML, B RAEA. XATUNAXRR S~a+4 BiR, S BSEEE. A RIOKEE,
A BATBR. ER MR, 2B AR/, B A FORMBAR TR BERFIH A RR A RERIFE
T, F MR BEH XA B/ BT X4/t R 7L 2 S R e ab 3B . H R # T O Bk 3k
/& Hartree-Fock-Bogoliubov( HFB)!"! 8, # %t i€ Hartree-Bogoliubov( RHB) 55 78 16 o b B X
KBt ERXEERER, KRS AR TRIEL. 0A1k-5 5880 g% — 8 L M
T A Y 0o X EB I S 245 ) R 7% R 24 BT X — T U ) e 4 T T R A

X0, RMF B0 70 4 3R A7 45 4% 60 o R 0y T BUA8 2 H R B, (H RMF Bg i Ty
TEAE— Yo o) A BB . N BT AK BN T » 7 RMF B EAEE. AMITLUAR
BRI « KRS TG A BRI, 1 NL-SH,NL3. {BAfTH% BREHH0
Hb 1 8 B b B AT X SO N X A AP R R TR, 03— I, TEIR AR BRI RR T B AL S b B
SRR RIS 25 0] A , O AT EAETE B B9 FE B RS AN AC BT = h T WA BN, AAT]
VAR RHF BiS R # R FHEOMR. SX5UE, AMNBHRBHEN B EZEEL,
A AR B 48 Dirac-Brueckner-Hartree-Fock (DBHF) # i #1 RMF 2 RHF Bt K &2
*. iXFE,BEORE RMF A1 RHF i SHX 8 8, SURE DBHF 89 G RS, X3
8 # A % i RDH 8 RDHF Big® . XM B B2 % B A X4 RDH
1 RDHF it e Rt B A R BTSSR REZSZRENTS, Hit
KRBT MBS 4. RDH B RBIIHR T Be M TR4M' . B, RHF
WAUR FREZHTFR" . AW E KR RHF g k#R FHEZNOMER, AR
BT = M o ST REHERR TR, BrX S FE M S MHE B R

2 RHF Bit®&n

FAXHE Hartree-Fock BRI & 5 BAMGIREE ¢ EWUE A MHEEIER
Lk G giokii
£=4%+ 4. (1)
HRAEREE 4 TSR0 TEA.



Han BRSSPk 25 . #7438 Hartree-Fock BF3 #F 88 A0 & 311

4y = ¢(i7,9* = M) ¢ + %(ayaa"a - mid®) + %miw#w“ - %FMF"“ +

Loto, o -L6, 0+ Lo o= mint) - +HH", (2)

H
F,. = avw,u - a#wv’ G#v = avpll - amov’ Hw = avAﬂ - a»rAv’

I

X 0,00, 7 FHRRNFH, m,,my,m,,m, REXNEFR. ¢ TrETH,E
Mgt M. A, RAEEY. HEERNKREEIERNTEX:

‘ — — — L - 1 .
4 = gfod ~ g Y. — g, v 0 T+ 2—f1\’}7'/ﬂm3’9 g - ey, 5 (14 T3) A -

7{1" $rs7,9m - T, (3)
Hep ¢ flc, RFEIHE Pauli 8. N TR TZEMBSBERBEER g ™ 1,(=0,
w,p, M) RFR.
S 185 B3 M Hartree-Fock 7. 208 Dirac FBERFUTER:
d (G () - T M+E, +5%,(r) - 50,
a—’“(Fa(r))_ M-E, +3%,(r) + 2P, %+2'T)‘,,(r) %
G,(r) - X.(r)
(m»)*( Y. (r) ) )
He 9,30 030 REAREETNMTER, BALUTER:
()= [Z1(r) + 27 ()]q,, (5)
SR = 2,0, (6)
2.1 = 2.0 + [SV() + Z79()]g, + 51+ ¢)5(r). (M

3,(r), 2., 2 (), ZTV (), ST (), S ) REBIW TR X, f1Y, B RER
K R XHR[12].

3 ZRMiTiE

B BHE/EfAM RMF BISE#R B Y R AA BB R 1 R 5 i BUE T 1R KL
U, ER AN EEICHNERE TN TR EMNABNF 2R ENHR S, nd
B BB RARRE S RS R RRTZ N TEE fRERB IR

/R4 RMF HSERRZ YR 7 B8 TR KR, B E i R S 24 E
WHRATARR. ST, LR, KBAF - WEMBAER. AT
PLAHZ BT R BN F = F o WER S R EHEEAMHEEIEAP, fIn NL-SH,NL3. {H
A0 75 58 AR S AOUL b 0 SE BB BF 90 5 S S B X BT AR AR TR BTAR . A B IR BT R
Bk, A% RHF B¢, 5—4H,7E RMF Bt , RANBSKEEhFEER
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¥ ok € B9 (40 NL-SH,NL3) . Ryt A8 E/E A A E—t, RITRARE BHS
B ARSI B A H i) Hartree-Fock Big™ . A B IS RAIHHH 2, — Bk @ %L
4 P A AR AR (0 Bonn-A L) , /-5 919 3 P A4 1 LA FR A1 B S BORSE S B PR
AT R, KRB T AR R A ST, SR A I R AR B9 1) NELH# o
1 o A F AR BB ) Hartree B (RDH) :2) ZH 0,0 F1 p A FHOMIX IR
A K Hartree L (RDH + p) 53) {U3E#k: 0 Fl w 4+F HIHE XTI % BE A KA Hartree-Fock
(RDHF) #i£;4) #t 0,0, fl p - FHIFEXT 5 B A XY Hartree-Fock #i8 (RDHF + n
+po). B 1 HHAFEMTERBISRAM R BME G RE S SRR ., #Z liquid
drop MR F1 FRDM R4S R, A 1 7T LI i, SRR HHE #9 4% , R R i
U RS RARMIE , X RAR S HIAR B A T3 458 BB R TTRRAR /D (B BEH T8
Hom, ENTR RRZE I K. LML, 2 MEAEEER (RDHF, RDHF + = + o) 115 945
55 LI B R A R 9 %, T RDH 3845 5 R KR B L 50 i 2% , 53X s S B IUA R
BT o 0 p X ELS A BER ST EZ M, RDHF,RDHF + n + p ST W45 R EMR S 455
fE 0 MM TR AT n A FHIBOL , XAGER SRATAR LA Mg —5 HE
I RS SR BAR " AR — 3. X BRI B AT RS R TSR,
FrEL B 5 RA A B 5 LR T &+
- 100 75 [RIALZR #Y U F ) RMS 242
s SrlRAAER 2(a) FI(b). =AM
283~ RDH + p THHE R Z5 R W S ey
L4 FEA RDHF + e+ p HE MR, WS
FHB L F R RDHF HE KR, &
I 5T R W/ T R T RMS 2
7, XERSICE10] M558 — 2
{ELTE 106 2% B 02 32 e 01 194 280 I A 2 9 /N T
A WHFsmre | RAMANG T RMS %4, KREAT x,0
e T e | HOTTRREHONN T RUR TR RMS %43,
-500 - S (EAERZ B, B ATX R T 19 RMS ¥4
FRIRSORE R W /N B F- Y RMS 242, T X
FH) RMS 42 i %6 & 3 K o 7 19
B 1 EEAXMENR Harros Fock B 0 1 100 S TR T4 RMS 4240
HESRERSHEA T RRENE DR AT t T WRRIERR A
B ERAHZERERAEE RO
B, BB BOK T FE GRS , T RO A B REAR /DN R A R K TR L, B S i — UL
AT RATAE M KRS . LA, PR o 0 50 T AR 6 3 450 . S8
MR BT = 70 p B STHR o235 BE 407 BT DAAR 438 58 7R HH R, 8 T BB B 1% p 7
WA B TR, AR B R K Ca MAEW E P TR Ca P FREMGEHE. B 3
(a) F1(b) 43545 AR R BB 3% Ca 1 Ca B R FEEBE /M . Hirp S22 %8 RDH +
o THEL BG40 Y SE 48 4 513 /R RDHF Il RDHF + = + o 3 E 8 FHES . M

E/MeV
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B3 aTLIE L R RER Ca, BT, R BN F n M o HFEFEFAOTREF
N ETUARSE R [H3TIEH £ FH" Ca, RDHF M RDHF + n + o HHE A FHE L
4 RDOH+ p it H ISR H MAR. RDHF M RDHF + »+ p HEM P FEEMHARK
HEE, XRHFEDFE Ca BEEELEW. BT .« 71 o A F Xt b T3 B4 0 TR
FEE K, ENHBPIREETMARLZE.

5.0 3.8

(h)

7 | NP IO BRI LRV TN (S0 i) GSPOTN R T | |

b 2 ] &9 TR 2.8 TP e | 1 | ! 1 ] ]
28 32 36 40 44 48 52 56 60 64 68 72 g T T e ep ]

A :
B2 BEAXAMXTIE Hartree-Fock g (RDHF, RDHF + +1p) HE
BRN R FHEE S RDH+ p R LR
(a) BHEMRS TRHFTRER: (b) BRAKRRFHFR 4.

10° 10°

107

& 1073

=t

10°%F

1 1 | 10-6
U R e aE ek 10 43 e G, % 4 & % do 1% 14

r/fm

r/fm
B3 @BEA XML Hartree Fock B (RDHF,RDHF + n+ o) H %
T FHEENHS RDH+ p 5 R &
(a) “Ca HFHEHEMi:  (b) Ca P FHOMBSM .
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Investigation of Properties of Exotic Nuclei
in Relativistic Hartree-Fock Theory "

CHEN Bao-Qiu MA Zhong-Yu
( Center of Theoretical Nuclear Physics, National Laboratory of Heavy lon Accelerator of Lanzhou ,
Lanzhou 730000, China )
(China Institute of Atomic Energy, Beijing 102413, China)

Abstract Relativistic Hartree-Fock (RHF) theory has been adopted to describe properties of
exolic nuclei. In order to investigate the contribution of Fock term and isovector mesons to
the properties of exotic nuclei and to avoid effective interaction which is not unique, the den-
sity dependent relativistic Hartree (RDH) and relativistic Hartree-Fock (RDHF) theories
with parameter free have been extended to describe the properties of exotic nuclei. The prop-
erties of Calcium isotope chain are calculated in the RDH and RDHF approaches, and the
contribution of the Fock term and isovector mesons to the properties have been investigated
particularly. It turns out that the influence of the Fock term and isovector mesons on the
properties of neutron very rich nuclei, such as binding energies, RMS of neutron radius and
distribution of neutron density, is very different from those of stable nuclei. We also briefly
discuss importance of study on the properties of nuclei near drip line and the theoretical model
used in this paper.
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