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The Effects of the Exchange Diagram in the Self-energy of Mesons on
the Properties of High Density Nuclear Matter
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Abstract ; Based on the nonlinear mean field model ,the contribution of the exchange diagram
in the self-energy of mesons is introduced.This correction leads to the variation of the in-medi-
um meson mass with respect to the nuclear matter density.It also modifies the in-medium nu-
cleon masses and the properties of high density nuclear matter.The equation of state for high
density nuclear matter is softer due to the contribution of the exchange diagram.
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Fig.1 Exchange diagram in the self-energy of mesons

B TSI 1B B A T
ARG TIF T,
G0 = (e + M) [

*72 .
m; +17m

;—fsm ~E,)0Ck, -1 K1) |

£y

= Gi(k) + G)(k), (2)
H B, = Jh M (G=np) M AR HIATR
ik, m K95 NS R AL T 0 6L (k) ik

“UERZ T 09 A BAEHREER 485 G, (k) 3538 2 oK 1
T R T A X

[RIESE , A 13 R 33 A8 o PRI e SR 1) i, 7 B
FERLICE 5 | AHRIHI SL AT .

Sl :?”(agb)z + ?“’(a%)z + j(a@)z (3)

Hor TP S (i=¢,0,p) FITEHR
EU@T*FHE’JE%%H/H%M”

TESIATE 1 B IEZ G, AT LIRS o
w,p I ?Tﬁﬁqﬂﬂﬁﬁaﬁlﬁiﬁ}ﬂﬁn?.

m; ””‘é%zf LT 6]
J=n,p
=mi—ng{MM2 me)E X
4755, | m
ma'k]"-
arctan - + (m)? -
E; JAM™ —m)?
J
k, +E;. 213
6M ") In| | v ok, B | -S| S mr -
M it T 2

M)zfdxln[1 —%x(l —@j "

3 P

2!dx((M —m2x(1 - x)) X
i (M*z - m;2x(l —x)] ~
! M = mix(1 - x)

T —3M(M* - M) —%(M* —M)z}

o

(4)

&W2A2>
['ykcj(k +(I)'YkGJ(CI)J a)(p) -

gw(p) z + 2M mw(p) - w(P)
67 ;% / *2
J=np w(p) am"? My (p)

k
‘"< ) .
. j - 2k By -

arctan [
* *2 2
EQJAM™ = mg

L EFJ _ Eoip) Moty 1 3
mw(p)ln[ T J} B {dxx(x
M - m*i,)x(l —x)j
1)In 5
) (MZ w(p)x(l x) (5)

8= v WU e S T R E B A R Vs
EZJG AT B B A RO A5 s
R T e A A5 TR AR T B 0 5

*2 2
Mypy = Map)y ~




2016 4 6 H

56 FAAER A4 (H AR
F T IO A S v A% ) S R R S5, P LA A
FRLNEF Y R B LAl B A 1 10 B R

BN A B A R R R AR T
TEST B A B AT

k. +E;
'&{kﬂlE - “m(” ”}}—
27'm” M

k. +E:
AJ&—kJWE VA ™ Ty | ot
21Tm M

(M =M)* = ——(M" =M)* (6)

m,’g, m.g.
A B, T I B & T A F AR I3

WEMBIEZ SRR ES TR (TEREE &

FEE PUNE .
g

8p 2
e= —p +——(p, - +
o zm*z(P” p,)

M =M -

2

1
Ema”d)z +U(P) +
(7] P

1 % EY) 2 *4 kF; + E;)
F kl"],EFp<M +2]CFP) - M 1In ,M* ! +
o

1 ; ; k, +E;
z{anE;"(M” +2h) —M“‘ln( - F”
T M

(7)

2

g, g, .
"o » 2 (b, =p,)’ - qubz—U(qb) -
k., +E;
| e B (M2 k;) - M| ] -
, T

o 2 :
ZPﬂE;MF2+3k2)—MMM(M
1

k +Eﬁ‘fnj}
G
(8)
Hrbop, p, 530 BT TR SRR p=p,4p,.

2 #R5THE

AT BT RIR T S8 A1 i A2 e R TE A9 R
LB I R 5 SR AT LS, AR SCR 2% 3C
BRLS TS E (R 1).

%1 m@sH A= p=b

o o

Table 1 Model paramfeters,A:%,B=i4
&8s 8o
KIS R HfH
& 8.96
8o 9.24
& 3.80
A/fm™ 0.033

B -0.004 8

Bl 2 R ARSI B R R e 5

AR X, =0.0; KRR X, =0.5. 18] 2 X xR
%ﬁwf%éuﬂﬂ%¢¥%ﬁwfam%ﬁ

T OLHEAT FUAE (T 500 18 2 8 2% DX A% ) Jo 1)
PR, T IAZIRAE BT T (X, = 1) i) .
P G AN T AR s E B EZ 5, A F
FEA T3 A 00T S AN PR — AR, T2 B
R o i 2% B T el 28 AR 1A T A BB Y 52
e IE R I b A 735 1 17800 HR
AR, A0 1 BT 6 15 PR B 2 v Y BT T O
SEAE RIS FN LI W TR W], A AR B P Ry
JEORE S A AR AR ST AR SR e R 2 T 35 4 45
RIREIE , SIS T H BE Y 52 e B8 TE i 74
Je R B RS R AT WL A FAE A BT A AL
N s beaSo W RANIUP ERANEY “27/) i) 1 N
B R 2R B 2 J5 a3 k. BT S5 - HAE
WA FLEN B TR 25 (p=p,=0.16 fm™)
IR FR) A 2305 A A i 2 DX ) A R A Y R
b, AT TR LR . A e B b A
Bt B A D) o B A A ) e B B R e 3
BT AEA o A 2800 et DA R e 8 A 0 o ) RS
TR

800
750F

I FAHRFE/MeV

2 RMFENRPHERRE

Fig.2 The in—medium meson masses
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Fig.3 The in-medium nucleon masses
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Fig.4 The equation of state for high

density nuclear matter
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