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EOS and Stability of Stars
E:Iu dmij—mdm :<u>Mfcl%

r R
u NER =R L 2 —
(BB EOME p OBIfRE RO
P=Kp'DEOSE 52 % &
dq=du+Pdv=du—£2dp=O (WY

P

Kp

=du=Kp ldp=u=

S<u>=c,Kp, " ET-R=c,(M / p,)"?
RV br—7)
LE=c,Kp M —c,GM*"?p,"”

AR

3,4
=0=>Mxp2’3
e

dM

>0 (stable) =y > g

e

<0 (unstable) = y < g

FeD St 7 %
y+%Fe < 13*He + 4n

(Q -value :energy required forthis process)
Q=c’(13m, +4m, —m, ) =124 4Mev
Uy =131, +4u, (chemical potential)

FEHHxImAY Maxwell - Boltzman — gas

32 2
n*g[ka j exp[u—mc )
27rz2 kT

— 3/2
w,—mpc’ n, 272k
—Y——F—=n

kT g\ m T

g, =>.(2I +1) e 57"

(I, :spin of the r-th excited state)
g.=1U=0), g, =1(I=12), g, =14

134 13 4 KT 24 13 4)\3¥2
L, n, 8. 8. m, m, e 0K
F

e & re kZIZ'ZZ m g,

@ =F2)

FeD I iR
o DREIZCOYMENIFFFeMDHOTLY
HETBHE,
- n,=4n,/13
—SFeDFE NN ETLHEE.
* Log p=11.62+1.5 logT,-39.17/T,
s BLUANERE y+'Heo2p+2n
MQ-value [£Q’' =28.30 MeV
T*HeF TORREIYBEIYZESIC
RZ5. D5
Required energy per new particle
AN = 4-1=3, Q’/ AN=9.5 Mev [&.
‘HeE THD R FEDEFD
Q/AN=Q/(13+4-1)=7.7MeV &Y
KEW=H. ‘HeD R EIEKIYEIRT
=5,

EOS and Y
T T T T T T T I T T T ,] T
20 E.Q { i
b 50 _::BBP ]
H\.gf g
; S R R
Y L Ch .
1.0 al
B n=p-e
L L]
05— -~
0.0 VIS Y Sty Y T RN D (R N T I |
0 5 10 15
logp (gem3)




2023/6/28

sor COVSEOHLMIIFMA—SHEI

— - MF
&
;ﬁ 2.0 TNIL TI
¥
o) R
= r E
3—‘ BJ
] Lo
i
R
L 1 L I}
’ 5 10 15 20
3 fE [kl

4 PRTEORE L EE FHMc o0 Tw 3 ELTFPXY
S XFRAVLNKELERNOKEL THS, [G. Baym
and C. Pethick: Annual Review of Astronomy and Astro-
physics 17 (1979) 415]

TOV/(Tolman - Oppenheimer - Volkoff) 5 2

dm
—=d4m’
dr L

4Py’ -
dj:—@(nfj 1+ [1—2—’”j
dr r P m r

Ozel et al. 2012

T T T T T T T

Neutron Stars
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Mass (M.}
The masses of neutron stars measured in double neutron stars (magenta; categories la and lla), in eclipsing
binaries with primarily high mass companions (cyan; category IV; these are the numerical values from Rawls
etal. 2011 given in column 2 of Table 6), with white dwarf companions (gold; categories Ib and Iib), with
optical observations of the white dwarf companions (green; category lll), and in accreting bursters (purple;
category V).
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