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AR5 o ER T R 57 i Il Xk A2 9 o A7 AE T 4%
SNV S B A A A, IR AT TS
RN F A% Y BERD K R ) B AR R W A I E . B
Ty Xof A% BNE 4 TS PR R B AR A TR 2 A
A% 90 TR R 7 4 L K TS i 1 ) kR G 35 I e
0 NV B dy ot PR Al 4R S 8 v ) YR ARAHE AR
G. MeAh . XEFRBE A TR BE S5O0 %) H R Y T AR e

A EE R . TR R B R R Y 50 )R S A AR
PRPE R R AT IETEHEAT RIS AR .

2 % 3Lk (References) .

[1] LiBA, KoCM. Nucl Phys, 1997, A618. 498.

[2] Qian W L, Su R K, Wang P. Phys Lett, 2000, B491: 90.

[3] LiB A, Sustich AT, Tilley M, etal. Phys Rev, 2001, C64:
051303(R).

[4] Natowitz J B, Hagel K, Ma Y, et al. Phys Rev Lett, 2002,
89. 212701.

[5] LiB A, Sustich A T, Tilley M, et al. Nucl Phys, 2002,
A699: 493.

[6] Chomaz Ph, Margueron J. Nucl Phys, 2003, A722: 315c;
Margueron J, Chomaz Ph. Phys Rev, 2003, C67;
041602(R).

[7] Sil T, Samaddar S K, De ] N, et al. Phys Rev, 2004, C69;
014602.

[8] Ducoin C, Chomaz P, Gulminelli F. Nucl Phys, 2006, A771;
68.

[9] Ducoin C, Chomaz P, Gulminelli F. Nucl Phys, 2007, A781:
407.

[10] Ma Y G. Eur Phys J, 2006, A30. 227.

[11] Li Wenfei, Zhang Fengshou, Chen Liewen. Acta Physica Sini-
ca, 2001, 50(6): 1040(in Chinese).

(ZE30K BRFW, BRFISC. P34, 2001, 50(6) : 1040.)

[12] Li Zhuxia, Li Qingfeng. High Energy Physics and Nuclear
Physics, 2002, 26(9); 926(in Chinese).

CEOLEE, IR0, SREY IS B, 2002, 26(9): 926.)

[13] Liu Min, Li Zhuxia. Journal of the Graduate School of the
Chinese Academy of Sciences, 2007, 24(2): 167(in Chinese).
Vg, ZE B0 B, b B RE 4% B F 78 26 B % 4R . 2007, 24(2)
167.)

[14] Liu Jianye, Zhao Qiang. Nuclear Physics Review, 2001,
18(1): 21(in Chinese).



+ 100 -

JE 7 %W O e

%26 &

[15]

[16]
(171

[18]
[19]

[20]

(21]

[22]

(23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

[31]
[32]

[33]

g, B, R FAZYEITS, 2001, 18(1): 21.)

Li Baoan, Chen Liewen, Ko Cheming. Phys Rep, 2008, 464
113.

Lattimer J] M, Ravenhall D G. Astrophys J, 1978, 223. 314.
Finn J E, Agarwal S, Bujak A , et al. Phys Rev Lett, 1982,
49, 1321.

Bertsch G F, Siemens P J. Phys Lett, 1983, B126: 9.
Jagaman H, Mekjian A Z, Zamick L. Phys Rev, 1983, C27;
27825 ibid. 1984, C29. 2067.

Chomaz Ph, Colonna M, Randrup J. Phys Rep, 2004, 389;
263.

Das C B, Gupta S D, Lynch W G, er al. Phys Rep, 2005,
406 1.

Chomaz Ph, Gulminelli F, Trautmann W, etal. Dynamics and
Thermodynamics with Nucleonic Degrees of Freedom. Berlin:
Springer, 2006.

Pochodzalla J, Mohlenkamp T, Rubehn T, et al. Phys Rev
Lett, 1995, 75: 1040.

Ma Y G, Siwek A, Péter J, et al. Phys Lett, 1997, B390.
41.

Bauer W. Phys Rev, 1988, C38: 1297.

Gilkes M L, Albergo S, Bieser F, etal. Phys Rev Lett, 1994,
73: 1590.

D Agostino M, Botvina A S, Bruno M, er al. Nucl Phys,
1999, A650: 329.

Elliott ] B, Gilkes M L, Hauger J A, et al. Phys Rev, 1997,
C55: 1319.

Elliott J B, Gilkes M L., Hauger J A, et al. Phys Rev, 1994,
C49. 3185.

Berkenbusch M K, Bauer W, Dillman K, et al.Phys Rev
Lett, 2002, 88: 022701.

Fisher M E. Physics (N. Y.), 1967, 3. 255.

Albergo S, Costa S, Costanzo E, et al. Nuovo Ci-mento,
1985, A89. 1.

Natowitz ] B. Phys Rev, 2002, C65.: 034618; Natowitz J B,
Hagel K, Ma Y G. et al. Phys Rev Lett, 2002, 89. 212701.

[34]

[35]
[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]
[44]

[45]

[46]

[47]

[48]

[49]

[50]
[51]

NIMROD Collaboration (Ma Y G, et al.). Phys Rev, 2004,
C69: 031604(R); 2005, C71: 054606.

Richert J, Wagner P. Phys Rep, 2001, 350. 1.

Gupta S D, Mekjian A Z, Tsang M B. Adv Nucl Phys, 2001,
26. 89.

Bonasera A, Bruno M, Mastinu P F, etal. Riv Nuovo Cimen-
to, 2000, 23(2): 1.

Chomaz Ph. Proceedings of the International Nuclear Physics
Conference INPC2001. Berkeley CA, USA, 2001, In: Nor-
man E., Schroeder L, Wozniak G. AIP Conf Proc. (New
York: Melville, 2002, 610. 167.

Li B A, Ko C M, Bauer W. Topical Review, Int Jour Mod
Phys, 1998, E7. 147.

Li Bao-an, Schréder W U. Isospin Physics in Heavy-Ton Colli-
sions at Intermediate Energies. New York: Nova Science Pub-
lishers, Inc, 2001.

Tsang M B, Liu T X, Shi L. ez al. Phys Rev Lett, 2004,92.
062701.

Chen L W, Ko C M, Li B A. Phys Rev Lett, 2005, 94.
032701 arXiv: nucl-th/0407032].

Li B A, Chen L W. Phys Rev, 2005, C72: 064611.

Chen L W, Ko C M, Li B A. Phys Rev, 2005, C72. 064309
[arXiv: nucl-th/0509009].

Das C B, Gupta S D, Gale C, et al. Phys Rev, 2003, C67:
034611,

XuJ, Chen L W, Li B A, ez al. Phys Rev, 2007, C75:

014607.
XuJ, Chen L W, Li B A, et al. Phys Rev, 2008, C77:
014302.
Li Wenfei, Zhang Fengshou. Acta Physica Sinica, 2001,

10(12) . 1888(in Chinese).

EIC, fREY PB4, 2001, 10(12) . 1888.

Muller H, Serot B D. Phys Rev, 1995, C52. 2072.

Xu]J, Chen L W, LiB A, etal. Phys Lett, 2007, B650; 348.
LiB A, Chen L. W, Ma H R, et al. Phys Rev, 2007, C76.
051601(R).



%2 TRUR S - AW A ) 2 S5 R 2 1 A0 3l ik A G A - 101 -

Effects of Isospin and Momentum-dependent Interactions
on Thermal Properties of Nuclear Matter

XU Jun''" , CHEN Lie-wen' ? , LI Bao-an’ , MA Hong-ru'

(1 Institute of Theoretical Physics, Shanghai Jiaotong University , Shanghai 200240, China;
2 Center of Theoretical Nuclear Physics s National Laboratory of Heavy Ion
Research Facility in Lanzhou, Lanzhou 730000, China;

3 Department of Physics, Texas A&M University-Commerce , Commerce, TX 75429, USA)

Abstract. In this article, three models with different isospin and momentum dependence are used to study
the thermodynamical properties of asymmetric nuclear matter. They are isospin and momentum-dependent
MDI interaction constrained by the isospin diffusion data of heavy ion collision, the momen-
tum-independent MID interaction and the isoscalar momentum-dependent eMDYT interaction. Temperature
effects of symmetry energy., mechanical and chemical instability and liquid-gas phase transition are ana-
lyzed. It is found that for MDI model the temperature effects of the symmetry energy attribute from both
the kinetic and potential energy, while only potential part contributes to the decreasing of the symmetry
energy for MID and eMDYI models. We also find that the mechanical instability, chemical instability and
liquid-gas phase transition are all sensitive to the isospin and momentum dependence and the density de-

pendence of the symmetry energy.
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