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kg/fm™! oo/fm™3 (e/p)/MeV m"* /MeV (m" Im) K/MeV @ oym/MeV

TW-991! 1.313 0.153 -16.25 521.0724 0.555 240.00 32.717
DD-ME1"*] 1.310 0.152 -16.23 542.7899 0.578 244,50 33.06
NL1t! 1.310 0.152 -16.42 537.2949 0.573 211.15 43.47
NL2' 1.292 0.146 -17.02 628.3138 0.670 399.17 45.12
NL3!® 1.300 0.148 -16.25 558.6835 0.595 271.73 37.42
NLsH"! 1.293 0.146 216.35 560.7559 0.598 355.34 36.12
™1 1.291 0.145 - 16.265 595.0626 0.634 281.17 36.89
TM2# 1.251 0.132 -16.16 535.9376 0.571 343.83 35.98
GL-97111 1.313 0.153 -16.32 732.6145 0.780 240.00 32.50
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TM2,TW-99 F DD-ME1 X 4% B ) K #1 2 R 4R L 9 5 f
FIREYR g, 0, FTE A SO B AR R X B # W AR 2
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EHEERNERmEN. KEEXAFRHEEERS L
BN EAABREBEYRENEL -B. RBEEX
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THMMSELRE. KEEH, P FEEA LR
s FYE. BEERENEN, SREEN T TFEER
BEE(nop+e +v), ERETHET. HTREK
FFE,RKFLTERMORES, Y FR R X2 F
fant , AALFERERRBN p, = p, — p,. EPTE
BN, BT H R, YhFAEEKRT o 7R
B.NESH p Fhidl:ie op +v, +v, LEHHFE
BRI p.o=p,. ELARBBIRNS, EFHRMSH
fiFfE. RAAFRAERMEEIEM, . THEMER T
AE(HE 4(d),NL1 Bt ER o FTRMEKD,
TM1,NL3,NLSH.DD-ME1 Hl TW-99 X 2 , GL-97 B 1
T HEEB K B ARELE 0=0.11+0.01fm KL
B, LY R RS ERI. M ENE, R
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A, X 2 B TATH o A FILF 582 A R BT B 2 B9
(RERHRA).

ARIABHEAERABIENP FEEAR(LE
4a). REER,HEERENB/N, YEFERE
e =0.1m B, PFHBANR9Y% . BEETHE
B, hrEEON, ARAMEEERNITES
FHE A0, H 2 HF B F B . DD-ME1 I
TW-99 S IR KM FHEILH, HE R BB,
BT 0p = 0.9fm B, FHBIR 93 % . LB
A B ZE b GL-97 45 1,2 o, = 0.9fm B, PF L
B 72 % . TM1,NL3,NLSH 1 NL1 B 45 R &8 R
¥, NLY 25 B AR F B, 2 o =0.9fm B, F
B2 68.5%  HEFHTHEH MRFFHEEFLR
BR BAFEEREE/D(LE 4(b)). REHEFHE
M BFeMy FREEZNETHETMERE, A
A B EAE RTS8 R B R 5 R B R R
FHEANEAR(LE 4(c),(d). YEFHE/D
Fou WEREN BFEEMRFREENS 4ET
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FEEET IR TR,
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Bs ARAARHEEERGHNT TENYSIE
A 1) B 4% X 1 B A ORI ELFE I B B T e 4 R A R BRI
JLRE B3 i

ATHRPTFENEH, LAREFFERNY
BHE. EMNYRBER MR RERZE, —£B
HAE, KPR FAZHEELER; 5 — 2% R
BHEEXNEMRSES, Kb FEFTFHEE. TF A
WP RS R X AR R Z E . £
X B RATH A BOHE EAE M DD-ME1 #1 TW-99 i+
THFEMYEFBRLES), REEHRXHZ
T -NFHAEEAN P FEORIFREEZR. NE
FALES , RENY ST EEH NLL £, 36 H
‘B5 NL3,NLSH W& R b #i5. B T @& DD-

ME1 f1 TW-99 Fr s BB ki &, AT B IR T & F
MRMETF - FHEERUGE, X T R 5 R
BRYWEMEER, UEFEHEMAR. ™ML B
HGREGCLYT SR REL, HAEREEE
€ ~1020MeV fm "B AR X .

3.3 PFEHNRBNER

138 A5 X8 BR TP # 2 2 B Oppenheimer- Volkoff
(OV)?‘j‘ﬁﬂi][ls"d
dp _ [p(r) + e(D]IM(r) + 4xr’p(r)]

dr ~ r(r -2M(r)) ’
(17)
M(r) = 47:] e(r)rdr. (18)
0
32—
28 e
u I e S N
24 |
20 |
é o -
T 16 [ NL3 | NLI 4
= I pD-ME1 NLSH
12 L ™I ]
08 - TW-99 =
os L GL-97 b
L ] I 1 1 1 " ]
0 03 0.6 0.9 12

Center baryon density p_/fm-?

e ARAMMEEFAAHNTTFENTERA
KRRE DB OEEHEL
& WX B A AR A S E AR

B R TS B M Y BT BRI &5 R T DUE SOR T

ERAF -EAREEENF, B p(R) =0. AT,
KB TRE—HNSH—FPTREYERNFLEE,OV

16 T ' T ' T l LJ ' L) | T I T l T
14 4
£
=12 _
3
B NLSH |
g 10 NLI -
& NL3
§ s L DD-ME!
2 TW-99
Z ™M1
GL-97 .
4 Ly b 4 1 RIS ST |
0 0.8 1.6 2.4 32
MIM,
7 ARARMEEAAHNBTEERRZL
KHEBEE MBI ERENT L

& 2R 3R A AR B AR P
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HEAN—KE. FLEERAEFREERER

B, FATAT LAAR 2 o7 2 0 o B 0T X R A 2 A5

Mot THTRENEREEN D .LHENEL.
2 HAMNEFHBELNTAFETREEERLHMN

PFERXRBMBARMHER
HEAR HL0%E HORE FOE BARERS $5/
/ wE/ &/ (xMe)  km
fm ™3 (x10%g/ (x10%
em®) dyne/cm® )
TW-991  0.9573  2.117 8.0569 2.2325 11.24
DD-ME11®!  0.7409 1.577 5.774 2.563  12.552
NL1%! 0.589  1.2633 5.0024 2.9406 13.88
NL3! 0.5882 1.264 4.9329 2.9497  13.864
NLSH!)  0.5713  1.2283 4.7115 2.975  14.039
™18 0.7912  1.7086 4.623 2.2259  12.227
GL-97'M 1.0752  2.4042 7.9874 2.0425 10.732

A A R S50HE B4R FA B Y 2R 00 3L R 45 1iE
B (a)EREEXE(0.150.3m ) FPFENFRE
HEEE PO ERE KRR (WD ESEEKX
5.(0.9—1.2m ) HFENFEEILFAEREHLEF
B4 s (c)BEE H 0% BE M3, JR B 48 i — B 3
B—A B RAH, 5L 2 OV R BRI, 8 i X 1% BR i
BHTSINESEFEEATRE. AATEMEXHNAN
FHEAEF DD-ME1 # TW-99 HE K+ FERERE
S5 K 2.563M Fi 2.2325M, . A8 X%t F NL1, NL3,
NLSH # Hi B9 R B % FB 2. 9406M,, ,2.9497M,, #12.975
Mo FEMHXMERMEEEAAENEREHEMN
IR . GL-97 45 B B /M B B AR PR, 2. 0425M, .

B 7&MTRESCEENEM, b FENR
BM¥RZEKZEL. NESTURE, P FEK
FROUFE—NBKRE, WEEE T R EREE
FTERBMEMmE/DN, AR FEMRKEER,
B oV RERR. X TFARERMEEERA LMY
IR IGTERBBE DT B 6B R & xR
BREUAR. R2/HMTEMEHMEETHTER
BRFRE, BT B PO R

4 :E\ gﬁ

A SCEEAIRHE F ¥ ISR LR T, F) 25 2 4 56
WAZAHEAEH DD-MEL 1 TW-99, BF 55 T % 4 & #1
PFEYRNERUET FENRBMER S
NL1,NL3,NLSH, TM1 F1 f T 52 F B B GL-97THI 45
AT B, B A1 % B DD-ME1, TW-99 5 NLI1, NL3,
NLSH, TM1, LA B GL-97 7& £ 38 %% ¥ J5 1 0 o o Bif &
RAEHE, N2 f1 TM2 FEFATHERE, 5117
AIZE R 2 B8 K. DD-ME1, TW-99 £1 TM1 44 H 4 &
FEMNE N THH K GL-97 5 NL1,NL3 #1 NLSH
ZE. WEMAXWHEEERADBERNPFHA,H
X GL-97,NLSH,NL3,TM1 I NL1; . T BB, A K
B/NMK WK H : GL-97, TW-99, DD-ME1, NLSH, NL3, TM1
FINLL, Z 5K H#7E 0=0.11 £0.01im > WTEER .
DD-ME1 #1 TW-99 45 1 T tb NL1,NL3 #1 NLSH 8 & 1%
KEA SR ATH OV FEHEHNBE KRR
A48 MK B /N A9 R 7 2 NLSH, NL3, NL1, DD-MEI,
TW-99, TM1 F1 GL-97.
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Description of the Nuclear Matter and Neutron Star
in Relativistic Mean Field Theory with Density-Dependent Interactions”
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Abstract  Properties of nuclear matter and neutron star are described in relativistic mean field theory with density-depen-
dent effective interactions. The difference of saturated properties for nuclear matter between different effective interactions
is subtle except for NL2 and TM2 which are mainly used for light nucleus. For neutron star matter, the meson field po-
tentials calculated from different effective interactions have short odds at low-density, while the difference becomes large
at high-density and increases with density. The equations of state (EOS) of neutron star given by density-dependent ef-
fective interactions DD-ME1 and TW-99 are softer than those of the other effective interactions such as NL1,NL3 and
NLSH. The maximum masses calculated from different EOS are 2.0—3.0Mg , and the corresponding radius are 10—
14km.

Key words relativistic mean field, density-dependent effective interaction, nuclear matter, neutron star, equation of

state
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