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S ESTRGLBEFRMEREF SR THHNEENEFZFREIERY, NE
RTAZBEFELSTBNZYEYS FEALEHSERE. BEMEREBREOAIR
B, —UWTRASRMELCSREETERARRREY. SHERREERYR, kEE
T — AN S S B 2 A W S A R, X AR R T A R AR X E B 2 B R B R4
B, B4 RBENSERNKEN, BTHNAE, FHTRHNZERLEHEX—K
W7, MRS BB AR, B Walecka B P BRSEBR T 3% B AR S A o [B] 1R UL, - 7EAE X8
- #7353 8L (MFA) , 4 51 #5 Hartree 3% 81 (RHA) , # %} & Hartree-Fock i {0 Fl 4 3 i RPA
JEL(RRPA) THHE T RUFRNESHBIAY. 2 Walecka A B X, AMIELR HHF
EEH— SR BNERY, Lo ES —RORTME HEY, BAHERFTAKEHRR
Trn A FHEHE, NS EEBERTE (PCAC)%. HEHMENHIELR LKA
FHoN FETHRTFREATREHTE T ZMEAMBR. AXHTERAKHEN RO
AR AT Walecka R W ERM F#— S % Bo N THEMEER, IEAMEAERER
BRI RN ERL, B ARRRESEREN. BREUWAMNYI/AEFHHE
T Walecka B i FESERBF RN, EHREATE A FRIERRY, FUAAXHHE
MR EEERNEM L FHESBAERNERER. FAHo M FREZERAERM
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HIE L X R B ATERIEA — K.

ET—WE o A BEAERMMEILHD EH 4, AU BNERER
BEEMHBEER ERE— AN BEMER,

2 oREMBEEMNERL

X0 MM TR,

> 1 1 1
L= yyiy, 0" - g, o)¥, +5(aao)2 - U(o,) +5mw02w#02 ‘Z(au“’vo -0,0,)% (21

Ua,) = a, 0, + % byo,’ + 3% .0, + 4% dyot, 2.2

RPTHROCRREBRAERAY, y RETF S REBH, 0, 0 45 Bo Ro AT
WHER. BTFRRER o M FTHGRE, U(o) Bo M FRMEAR S, FEEHN
TIHEREN B a) b, c, d,. EAEIH, W1 LEERTEREL T ZERTFANFH
BYHN. TERLER, Ho RENT. BT ABEELT AR RN TRE
Kﬁﬁﬁ‘Lﬁi’t%X%%%l/\iﬁk,ﬂfUﬁwh =w,.

¥op o, GENMT V.

00 = 170 + ¢05 (l)# = I}g/‘o + (DF ’ (23)

et 0, =0, )y V=0, Dy Fo, Mo, GEENFESHOTHE, HBERY
(0, = 0. FEBY R B p, ~O0RT, [9) o~ (0), (0) WE B EZ, 0,~v, Ho, HEH2
BP0, K (2.3 RBBN(G) o = 0,{D, )y = 0s @ @, R 0 TR 0B TERLY R o 1 B
F4. TEAHWAHE o, f 7.

BT I RIARRES

Wy ¥,) =27, 9) 2.4)
0y @) =2)@.0), (2.5)
8, =2,2¢ 2y & » (2.6)
ay=zz,'"%a, 2.7
by=2,2.""b, (2.8)
c,=z2,.""¢c, 2.9)

1) £AXH, BITRA BjorkenfDrellifi 5 X, B 1.D.Bjorken, S.D.Drell, Relatisvistic Quantum Fields, (McGraw-
-Hill, New, York, 1965)
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d,=z,2;2d, (2.10)

EXPH g, a0, d REBARBEE R, 2,2, BT Mo St FTHIRRBEELL
AP 2 Ao NNHEAERTAEBUEE, 2,2, 2, 2N AP FRHAMEAATAER
EH. ¥QIAMQ4—2.10RRA (2.1,22) R EEAE.

Ly=L,+L,+L, (2.11)
L, % B R A BT R AT 0 ﬁ%a@ HERER, L, SHEAT, L AT,
L, = :/;(iy,,'a,,—mn)z/w—(aq&) ¢2+;m -——(a @, a‘,&)#)2 2.12)

A" = 5" +ig, V"' i, ﬁﬁﬂ%ﬁ?*ﬂo N FHEREE.

ﬁln=gi} ] (2.13)
—b+cv+ 1dv , (2.14)
L,= ~z,g9y¢~-4,¢- —i @ = 4,0 - g ¥y, Yot +ml Ve, (2.15)

- 1 B
/11=zaa+zbbv+j2—zccv2+3—‘zdd , (2.16)
A,=z,c+z,db, (2.17)
A,=z,d . (2.18)

EE ﬁjﬁﬂj‘sv—'v; IJ/{ —’/1 2 i=1, 3,4

ﬂl=z,a+zbbv+—;-z cv +3L'zddv , (2.19)
A,=z ct+z,dv, (2.20)
A =z,d. (2.21)

L,= (- Dyiy,3v- 6r"nnt/;1/1+%(zM— 1)(0¢)° —%6ﬁfs¢2 - U, (D) +% m Vi (2.22)

i, = (z, — 1), (2.23)
St =(z,— Db+ (2 — 1)ci)+%(zd— Ddo? , (2.24)
N o1 1 1
U, () =zaav+—2-zbbv +3'—z av’ +Z,'dev . (2.25)
HEEE B EKENE XFTH.
Y;IV = -8, L+ ZF‘/;iY?‘ av‘l’ + ZMau¢aV¢ + (al‘wp - apwu )ava ’ (2.26)
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Fx/nyo%l’+—‘§¢ +1 ¢+—,%3¢3 4¢ + = 6”2¢ + U(0) +

99\ _1 2_1 z-z__ 2 1 oo vl
4(at) R L 50,0, -5(Va,)
ml Vo — —;—mf, r, (2.27)

T,;' = gii[ —I-ZM(a¢)2 _%ﬁé¢2 - j1¢—§1'-'i3¢ - _4—;-’14¢ _%6";{ ¢2 - UR(T))] + ”/-lyx V,’/"*‘
2.V, 9 (V $)* +%mf, @2 +%(aoa)p)2 + %(vo#) +ni Vo + %mf, v, (2.28)
IR Y R E BB AR A, .
<Tuv>NM— <7;“,>vac = (8+p)uy U, = pguv »

K () RBHEZ FYE (vac Hvacuum BE), &M p 45 0By R0 LB = EAME
gﬁ%E’ uu = (1,0) . mu;ﬁ‘
RBREFe=(T,)q—(T,) .- (2.29)

EBREE p = 1(T,) =5 (T, Do (2.30)

(T o T Ve s @ = 0, i FHIR KRB S BF AR BT BARY R LA A
AREFE. ERBEEEMUT, Rz, =2z =1, ANTIEE.

— _y_ 3L I Y 3 _r 1 3 Es(k) _ Es(k)
€= )’ JdekEn(k) + O5E Id k(E, (k) — E (k) +(2n)3jdk( 5 5 +

20w —v) + 1/1“2’ @ —-v)’+ —1‘/1(13) (@ -v)’+ Lﬂ(?(f’ ) M %mi Vite, Vo, (231)
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e (EN(k) EN(k)) 3y Je <2E(k) 2E® ) ¥

EN<k> 5= - G-y -

4—' A0 —v)+ %mf, 02, (2.32)

LR Ek) =V+m™ ,a=n,s yRBEERMKESTET; A0 = m + & m,
m, d M BN BT AR 214 Q200K 4V ,i= 1,3, 4 RREESREN, HE
HEEEMUTAEHKAEREQ19—2DR. 11,240 +64,,,49, % (2.19)
—Q21D)AHF z, =z =2z =z, = | HHFRER.

EQINAFHEZ. ZFAME Q) AFHE— ZHRR RN, FEBLLNY
BRAEBON. ERERLAH

p—0, D—v
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MATEHSm MSA ,,:
4y g, .1 o , 478

dA, = — 327_rzm,, aah s M 322m(I’(.‘;)—lnmn)—
32 — AV m (T () — Inmd), (2.34)
2 4y ©) 4y 12y 2 2
oml = — I2m ~gom 32 2/1 Ay —= g2mi(T(e) — Inm;) +
32 — (A9 + A9m) (T (e) — Inmp), (2.35)
3
16 4 24
04y= 32y2g” 32n23m 32)/2 gom, (T (e) — lnmy) —
32 —— 4949 @ (&) - Inm)), © (2.36)
©0)2 ©0)2
oA =2'yg4+_ﬂ_3_.._ .{1_3_ _6/{(0) _
4 T 32n'mi\ 3m? 4
32;”2 g (T(e) — lvmd) + —— 32 A9 T(e) —nmd),  (237)

ERHT(e) ¥ gamma BH, e—~0* . BERRA 231D R (2.32) X, TTARIERT
A REONHBENEE. REERVER TEEX:

£= €, +s:qf ; (2.38)
Eyp = (2 IE J &kE_(0) + A9 (0~v) + = mz(v v)?+
1 ©) ¢ 3 1 o) (=~ 4 1 2 72 7
33—/13(v—v) +:“—-/14(v—v) _Em“’V +g,Vp> (2.39)
2
N__ ¥ {1l . T 30s T a0 2
€= o [zmn ln—r_'-—l121 +m(m,— m,) + 5 my(m, —m)" +
13
3 a Gty = m, )’ +—— (i, — mn)] (2.40)
m4 mz l(g)2 1
o S5 gl Sy 3 |20 -
Sqf—641t2F(mf) 320’ m? 6/12(1) v+
%(,1(2’ o 2,1“”2)( v)] (2.41)

F(x?) = x*Inx* — %(x" -1 +2(x*=-1), | (2.42)
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P=DPyptPytDy s (2.43)
_1 v s, K L . 2 _ 05 AT W
Pue =3 Gny ), Y F g T2 A -0 = AV Oy~
L Oy 4 _1_ 2 72
4!/14(v—v) +2m(,,V , (2.44)
Py= —&4 » (2.45)
Py= — & . (2.46)

ER e M pp HFHGEBB TR, 2% . ph 4500 B EE T AR R R
AR 3R 40 TR

3 &HZRMIT

EREHE T, BT o M FRRBBREERES, H T 8O F LB RHEH 5K R

2

a=c=d=mﬁwe=6%4;ufﬁz)+%@whqﬁ+£%p;+q;ﬁmﬁim

[3] H7EM XL Hartree(RHA) LU FRIG R, RITWLER Q3) R FH A —fight. BExX
Bom, = 550MeV, BB TR B g, . g, - MATE L, = 1.42fm~'4b, EREN — 15.7MeV, B
ERBlg, = 7.6,g, =85 HAMEETHMMRNE 1 fin. EEPELE T EHY
AP SRR, BB 1A, ERARNBIEE Eo BN AEEEN T kS
HEY R R, BB ER R (k= 393MeV) K F LR (k = 210 + 30MeV)'?,

3
§ -8
SIS
b
—201; : TN R B
p/fm=? P/fm-g
B2 EEBERE R, A
B ARSI R 2 (8)
REREp =7+ 2 (£ \amems, =5
BARRETHHEM, RRMARc B AW, REp=r5.\0 )% FAf
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(B WP #3536 0 T BRI E (k = 550MeV) HR KISt E2R-AQ43)RXMp=p’
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BEFENERNEER. o ERFHEBLEETEL N M FABFMBNT - =
BT o TORT T A 0 B R85, o T B kA B B R E R AL AR (O R (2.33)) T
B, RNWIETHHFEGEMANER, BE—-FEEME. X—TRUA#EH
FHNEERLETERAMR, T ERY%E . RETHLRRVS SRR
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WEAEZREHENEERREN FRRR, n 4 F%. EHEERRINEZAEYR
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Study of the Equation of State of Nuclear Matter*

Chen Wei Mei Zhonghao Liu Lianggang
( Department of physics, ZhongShan University, GuangZhou 510275)

Abstract In this paper, the fomulations of the energy density and pressure density of
nuclear matter are derived in detail in one loop approximation in the relativistic ¢ —~w
model. The changing of the binding energy and pressure with density is calculated
numerically, and the pressure density is calculated in thermodynamics and
hydrodynamics respectively. We conclude that the pressure density in these two
formalisms are similar.

Key words relativistic 0 —w model, one loop vacuum fluctuation, renormalization,
equation of state.
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