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Parameter mn(MeV) mg(MeV) my(MeV) m,(MeV) 9o Jo 9p g2(fm~1)
GL854 939 500 782 770 7.9955 9.1698 9.7163 10.07
Parameter g3 Cs po(fm™3) B/A(MeV) K(MeV) asym(MeV) m}/mn
GL85(4  29.262 0 0.145 15.59 285 36.8 0.77
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Fig.1 The mass of PNS as a function of central energy density
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Table 2 The maximum mass M max of PNS

UéN) (MeV) Ec (1015 g~cm*3) Mmax(Mg) AMmnax(Mg) Percentage

-30 1.4513 1.6807
-20 1.4555 1.6887 0.008 0.47%
-10 1.4585 1.6942 0.0055 0.33%

0 1.4632 1.6974 0.0032 0.19%
+10 1.4655 1.6990 0.0016 0.09%
+20 1.4650 1.6995 0.0005 0.03%
+30 1.4687 1.6997 0.0002 0.01%
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Fig.2 The radius of PNS as a function of central energy density



132

x X % #

52 %

i U R BEHE R +10 MeV,  +20 MeV I +30 MeV, Bl 2,5 HIKH 0.426 6,
0.380 3 1 0.334 0 i, PNS HXS B T KB HEATEAR MU/ 0% HT 0.04%. AL, B
513 ULV XARR T B TR bR S e 2 BUHE R 350 USY) SEARRY T Bk IR ik
BRI, WU, BRW zox XARRN T HBA T E I LR R B K.

&3 XMET PNS BARE Mmax H9¥%Z

Table 3 The radius corresponding to the maximum mass M max of PNS

UéN) (MeV) ec(10® g-cm™3) R(km) AR(km) Percentage

-30 1.4513 14.4500
-20 1.4555 14.4380 -0.012 -0.08%
-10 1.4585 14.4280 -0.01 -0.07%

0 1.4632 14.41604 -0.012 -0.08%
+10 1.4655 14.4100 -0.006 -0.04%
+20 1.4650 14.4100 0.000 0.00%
+30 1.4687 14.4040 -0.006 -0.04%
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Fig.3 The moment of inertia of PNS as a function of central energy density
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Table 4 The moment of inertia corresponding to the maximum mass M max of PNS

UE(:N)(MeV) £c(101% g-cm™3) I(10%® g-cm?) AI(10%® g-cm?) Percentage

-30 1.4513 1.5871

-20 1.4555 1.5941 0.0070 0.44 %

-10 1.4585 1.5987 0.0046 0.29 %
0 1.4632 1.6000 0.0013 0.08 %

+10 1.4655 1.6006 0.0006 0.04 %

+20 1.4650 1.6015 0.0009 0.06 %

+30 1.4687 1.5999 0.0016 0.10 %

U 23t PNS gyt ahi e A g, B T4 0 BOAFEERSY 0. w Ml p
TR R R (LI 4), XAREBE PNS IR T4k, fidsik
B4 LIRS B PNS PIRR B 404, [HTT PNS fy56 3l i b IR & AR AL,

700 GL 85 T=15MeV

600

...... U =110 MeV
200 :

>

3

= 500

e

2‘ 400 go)NmO/zp

4

s U M=-30 MeV
s .. L SCR
50 0 09 20 e
2

@

o

B

S 9

100

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

p/fm?

K4 HTHSGERE

Fig.4 Field strength of mesons as a function of baryon number density



134 x X % # 52 %

5 B4

B2, ASCHAMMNES TESERHZEETFAES {(n.p, A2, 20,57, E7,2%, it
FHFRT S FIEMA R 3 UL %t PNS #63h ki, BFFEE B 4
U (RIS # -30 MeV, -20 MeV, -10 MeV 1 0 MeV B, PNS IR T-H k1
B HIREA 0.44% | 0.29% HT 0.08%; %4 UL fRKEGHEF S +10 MeV, +20 MeV
1 430 MeV B, i S FBAHN T BB 35 R 513K 0.06% F1 0.10%. B
Bl U SoAR Y Bk e % Bl B ) R 2 BHE IR 45 U5 X s Ao

.

2 EF XM

—_

Burrows A, Lattimer J M. ApJ, 1986, 307: 178

|
[2] Hartle J B. ApJ, 1967, 150: 1005
(8]  ZEICE, KFMW, BRFIX. mAEMESHWE, 2001, 25: 1006
[4] Glendenning N K. ApJ, 1985, 293: 470
[5] Glendenning N K. NuPhA, 1987, 469: 600
(6] BURE, FhEE, I, % ORICEH, 2002, 43: 160
[7] BanSF, LiJ, Zhang S Q, et al. PhRvC, 2004, 69: 045805
[8] Liu G Z, Zhao E G, Liu W, et al. CoTPh, 2004, 41: 269
[9] Avancini S S, Menezes D P. PhRvC, 2006, 74: 015201
[10] Sharma B K, Panda P K, Patra S K. PhRvC, 2007, 75: 035808
[11] Mi A J, Zuo W, Li A. ChPhy, 2007, 16: 3290
[12] Wang G H, Fu W J, Liu Y X. ChPhL, 2008, 25: 2837
[13] Hiroshi U. NuPhA, 2008, 799: 181
[14]  Wen D H. ChPhL, 2010, 27: 010401
[15] Fattoyev F J, Piekarewicz J. PhRvC, 2010, 82: 025810
[16] Glendenning N K. Compact Stars: Nuclear Physics, Particle Physics, and General Relativity. New
York: Springer-Verlag, 1997
(7] 5k%E, BBE, RIEK. WIKRZEEM: BRBEEMR, 2005, 42: 765
(18] Tan Y H, Sun B X, Li L, et al. CoTPh, 2004, 41: 441
[19] Fukuda T, Higashi A, Matsuyama Y, et al. PhRvC, 1998, 58: 1306
[20] Khaustov P, Alburger D E, Barnes P D, et al. PhRvC, 2000, 61: 054603
[21] Dover C B, Gal A. AnPhy, 1983, 146: 309
[22]  Schaffner-Bielich J, Gal A. PhRvC, 2000, 62: 034311
(23] Dover C B, Millener D J, Gal A. PhR, 1989, 184: 1
[24] Mares J, Friedmana E, Gal A, et al. NuPhA, 1995, 594: 311
[25] Friedman E, Gal A. PhR, 2007, 452: 89
[26] Batty C J, Friedman E, Gal A. PhLB, 1994, 335: 273
[27] Bart S, Chrien R E, Franklin W A, et al. PhRvL, 1999, 83: 5238



24 B X BTERNZY RPN RRESH S+ TERIRE 135

Potential Depth of ¥ in Nuclear Matter and Moment of
Inertia of a Proto Neutron Star

ZHAO Xian-feng
(Department of Electronics Engineering, Chuzhou University, Chuzhou 239000)

ABsTrRACT Within the framework of relativistic mean field theory for the baryon octet sys-
tem {n,p, A, X, %% B+ =7 =%} the influence of the potential depth UéN) of ¥ in nuclear
matter on the moment of inertia of a proto neutron star is investigated. It is found that the
effect of the attractive potential depth UéN) on the maximum mass of a proto neutron star
is more than several dozen times larger than that of the repulsive one, and the effect of the

) on the radius corresponding to the maximum mass is larger

attractive potential depth UéN
than that of the repulsive one. It is also found that the moment of inertia corresponding to
the maximum mass increases, respectively, by 0.44%, 0.29% and 0.08% for UéN):—3O MeV,
-20 MeV, -10 MeV and 0 MeV, and increases by 0.06% and 0.10% for UéN)z—i—lO MeV, +20
MeV and +30 MeV. The effect of negative UéN) on the moment of inertia corresponding to

the maximum mass is several times larger than that of positive one.

Key words stars: protostars, stars: evolution, stars: neutron



