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2. RRHD Moment Formalism @

D
Moment equations () = = (V=g =0, (E53)
for matter |
. . ’ c? (u“jf +[‘" Juft ”)
e continuity g e a1,
= m(y# uu;)d‘nﬁ ;+pc(h“ + k™)
» momentum R ‘
X [Fﬁ, + U—Etr*[fta : Fn)]
e energy
I h o f _ c? ( ig uzuﬂ) @p + e (H@bs_l_ Hsca)
n the comoving frame = 3 Y gzr T e 3 pc KO 0
cE, = I 1,dQ,, F, = I 1,1,d2,, y [Ft' 2 EY g Py (ETJC:EF B u;f;; ij)] ‘
CPy* = [ I,lglg dQ (E.57)
In the inertialframe c B N=r 2) ] (V)
: . ——5 - [V—gle —pe)ut| +c , ut
cE=j|dQ,F' =j||'dg, V=g 0ar " \/_dx

\|/ , :
9 @ ik ik
SAS AR N ILNe! . vo F o
=47 _ o2 [ Jo abs abs v abs ViVk pik :
“" 2014/3/3 = 7 ﬂ( +2 +erg B — T TR — P ) (E.60)




2. RRHD Transfer Equation

E.2.1 Transfer Equation

As in the case of a non-relativistic regime (appendix D), a change in
the specific intensity 1s expressed by the transfer equation, although it
should be written down in a Lorentz-invariant form.

By means of the Lorentz invariant f (= I,/v® = I,0/v3), we can
write the transfer equation of the form (Hsieh and Spiegel 1976):

n oL = pla—pn) -t [ 6.0 DO ag

6‘3:»“
+prIG f oo (LY f(U) dv/'dSY (E.33)

Furthermore, replacing f by I, (or I,q), we finally obtain the (angle-
dependent) radiative transfer equation:

101, (v 2
;ﬁ”””v—(—) p

X [‘7”—“ (k25° + K357) Lo + > 3 o

c 't
4 4— (Ep[] -+ Im’fgjpv'%)] . (EgT)

49
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2. RRHD Transfer Equation

Integrating the transfer equation (E.37) over the frequency, with
the help of the Lorentz transformation (E.14) [dv = (dv/dvg)dvy =
(v/vp)dvg = (14 v - Iy /e)dg], we obtain a frequency-integrated angle-
dependent transfer equation:

101 o v\’
—a V) I=py (1+ - )
jﬂ abs sCa 3 sca © iy
X E — (."Eub —|—F‘Eﬂ )Iﬂ‘|— EED E (E[}I +IﬂifﬂjPﬂJ)] y (E.38)

where

IE/IpdD‘, Iﬂ E[Iyﬂdyﬂ,

Ey = f E,odvy, P = f P dvy,

1
jn = /jyndﬂ[], Egbs -+ Hsﬂca = I_ (.‘E;‘,Es —+ Hi%a’) Iyﬂdyﬂ.
0

.\ I’
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2. RRAD Moment Formalism @

@

In the comoving frame

CE, = [ 1,09, Fy = [ 11502, cPs* = [ 1 ll5dQ
¢ 0t moment In the inertialframe
CE = [1dQ,F' = [1I'dQ,cP* = [ 1I'*dQ

¢ 15t moment

E;—‘:: L VF = py (Jn kB E g gabs LT CF)

)2 T . _
_l_pASPE%-::a [UC E + wPU _ (1_|_U—q) Y F] , [E44}

C e c

— = + = — 2 _h_'ibst_I_Habsv P;k
c? Ot Oxk c Jo

. 2v-F
‘”:h%“ [F‘ — Y Ev' — 0, P 4 4% ( ° = ”‘P«”“ ]
‘“f 2014/3/3 15)

1 C"}Fi (':};PH.'- Py (t’*’ . )




2. RRAD Moment Formalism

@
vo\ 4 v-N\]* }
Iy = (;) = [T (1- T)‘ I. (E.25)

equation (E.25) over a solid angle, we obtain the trans-

. e i ; A
e 0" momer Bo =’ (E—‘fﬂg ”C”I‘P") (E.26)

1St momer Multiplying equation (E.25) by I} and integrating the resultant equa-
' j | ' i
tion over a solid angle, we have the transformation rule of F*:

: ; —1 - F —1
e e [(r2 122) SF o ] ).
v2/e C w2 /f (.27
27

Multiplying equation (E.25) by Iéfﬂ and imntegrating the resultant e-
quation over a solid angle, we have the transformation rule of P*:

y v—1 (Vv o viup e
Py = PY+ 2/{*3((:3 P+ 2 P?L)

3 . = . . -
v =1\ vl vpu,, P 5 00
+ | — +7"—
C

2

2014/3/3 — (E.28)

; L w2 2 2



2. RRAD Moment Formalism @
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2. RRAD Moment Formalism @

@ MLELFHIERDEHETRLIZORELRDE—A

VR IRDE—AVMKD21TE T [JNDFE2IE
EEIEGETENTVDREICLEAIT HIEA. LD
HHENE (VTR

J

% + VF =py (jﬂ — ek E + k5 s CF)

12 ey L 12 . F

1 -F;' Pi# 1 _ .
{Ed}&}f + (;ggi'- — ﬂ: (t—ju — HSbEFi . Hﬁhstﬂk P*k)
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2. RRHD — Closure Relation 1 @

D

Usual

/

In the comoving frame
Eddington approximation
ik
Pcicl)( = 5— Eco
3
Diffusionapproximation
c oPX ¢ OE,

Foo =- K~ i
Kr P OX 3K OX

Flux-limiteddiffusion

| |:CIO = _i - aaECIO
Kﬁ’{?A/Q/QX JFormalism




2. RRHD — Closure Relation 1 @

p o
G
Usual
) | e ITAUFVRAF 9
In the comoving frame (5
Eddington approximation Isotropic assumption may break down
sk in the relativistic regime
Pk = Y E. even in the comoving frame.
1 1 1 1 1999, LIIF j
lefu3|onapprOX|_mat|on L NS o
ci__ G oPX ___c(»
- Kr P ox" kx4 | Diffusion assumption may break down
Flux - limiteddiffusion In the optically thin and/or relativistic regimes
even in the comoving frame.
: c ok
Fl=-24 c0
| co K aXI s Trougae=uow
é&b 5?{?4/?_/? 7 JFormalism




2. RRHD Pathological Behavior

Violation of Eddington Approximation in the Relativistic
Moment Formalism

Turolla and Nobili 1988
Turolla et al. 1995 E.2.3 Closure Relation

Dullemond 1999 As a closure relation, we usualli
the comoving frame:
Fukue 2005

sl the Eddington approximation in

(E.46)

It should be noted that we hé Ponsider the radiative viscosity.
Substituting the transformation rules (E.26)—(E.28) into this relation
(E.46), we have the closure relation in the inertial frame:

i 2 oy v
pii _ ‘5_3?_2?*#%1 phm 4 i Y Yk pik n v’ v, pik
3 c? 2

v+1\ e c?
2 EI N §i F o aud
~ v VU g 07 g L LA
+('}’+1) c? CZPH_?I (E_Z 02)_; 02E
o i . i F o ¥ viviv.F
2 c? T+l e 2
(E.47)
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Jp—
“ar c 1 — 2u? " or
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¢ Jy” 225 _F(1—|—3[32) —4cPP  4m=0
dr 1 — 357 ’
FTEHR (T RTEFBEN M) T EREH LD IEF
H 2 A
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#%% 1. Motivation &Egjjlﬁf,]"/h‘/ﬂ

HEFHICEN—FULZE | (EEFRL) —FEXREA
29 DR (BkAFR) | ILESNDERSTIR
Tamazawa et al. 1975 Fukue 2006

K : diffusion limit— f ~1/3 B/IN : diffusion limit— f ~1/3
(KFDEHYEBRITENELS XF || CEFOEYBEBITEN G XF

YLEUEA) YLD ER)
t/]V :streaming limit— f ~1 BK :relativistic limit— f ~1
(FOFHBEBRITENRGY, (MENSREDA—F —IZEY ., F
KFILEMNIEFFIZESD) B EBITEMNMEU T, FILER
MNIEFEAIZED)

42 L 1—|— T B 1 2
f f(7-2)014_/3/31 + 37 Momem f(ﬁ) — g + gﬁ \




2. RRAD Eddington Factor @

o)

D Eddington factor in an optically thin regime

« plane-parallel plane-parallel Inertial frame
vt - CE =27 E, F, P
O\ 7 F =l
SO\ 2 =>
T\ CP = = 7 |
1 3 Comoving frame

spherical Eo. Fo. Po

CE =271 (1-coséd,)
F' =rlsin® g,

cP" = %nl (1-cos®6,)




o)

D Eddington factor in an optically thin regime

2. RRAD Eddington Factor @

« plane-parallel
plane - parallel
VT - f= E 10 ————7—7—71—
6 ! E( -
<N L T cos ©=0.9
e e R 0.8 Tl "
B \.\ Iy
! f 06 cos0=0.5 ™\ '1:
- "‘\ LN f
o spherlcal 04l 13 ::
- < ‘\\‘ :‘: :.
spherica 0.2 planc™parz K AT
o LU GIEEY
= E 0 02 0. 4B 0.6 08 1.0

O
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2. RRHD  Closure Relation 2 @

QD
What is
in subrelativistic to relativistic regimes

o)

/

*\Velocity - dependent
variable Eddington factor

I:)co = f(ﬂ)Eco Fukue 2006,
eplane-parallel Fukue, Akizuki
1+2 v 2006, 2007
(o)=L p=t
_ ¢ Akizuki, Fukue
.Sphencal 2007

(7, B) = 1+7/lyd+ B Abramowicz+
T 143 /[y(L+ )] 1991

* Numerical simulation Koizumi

f(z,p) Umemura 2007
*Velocity- gradient - dependent

.l/.‘ variable Eddington factor Fykue 2007
f(z, 5, dfbhgms




D

- What

IS

in subrelativistic to relativistic regimes

/

*\Velocity - dependent
variable Eddington factor

PCO = f (ﬁ)ECO
eplane-parallel

f(ﬂ):1+2'8 Vv

3 0 P7e
espherical
(2, f) = 1+ 7 /[y(1+ p)]

1+ 3z /[y(Q+ B)]
* Numerical simulation

f(z, )

wle| Variable Eddington factor
% g
f(z. 8, dbhds)k

Fukue 2006

Akizuki, Fukue
2007

Koizumi,
Umemura 2007

*Velocity- gradient - dependent

Fukue 2007

|
6\

Tamazawa+
1975

2. RRHD  Closure Relation 2 @

=(1+71)/(1+371)
T—1/[y(1+D)]

Abramowicz+
1991




2. RRAD  Closure Rt

o)

What is

in subrelativistic to relativ

/

*\Velocity - dependent
variable Eddington factor

I:)co = f(ﬁ)Eco Fukue 2006,
eplane-parallel Fukue, Akizuki
1+2 v 2006, 2007
(o)=L p=t
_ ¢ Akizuki, Fukue
.Sphencal 2007

(7, B) = 1+7/lyd+ B Abramowicz+

1+3c/[y1+B)] 1991
* Numerical simulation

f(z,p)
*Velocity- gradient - dependent

w'@| Variable Eddington factor
f(z. 8, dbhds)k
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2. RRHD  Closure Relation 2 @

- D
What is
in subrelativistic to relativistic regimes
+ Velocity - dependent |
variable Eddington factor ‘
PCO = f (ﬁ) ECO
e plane - parallel 8
1+2 I
f(B)= i 'B; ﬂ:! 06} _
3 C £(B) mean free path I=
espherical
04r
(2, B) = 1+ /[y 1+ p)] 0.01
1+ 37 [y (1+ B)] 0.1
+* Numerical simulation Koizumi, 21 510
f(z, p) Umemura 2007 | | | |
*Velocity- gradient - dependent ' 0.2 04 06 08
.‘“/.K variable Eddington factor p
f(z. 8, dbhds)k




2. RRHD  Closure Relation 2 u

D
(0 .
What is
in subrelativistic to relativistic regimes f
*://elocity-dependent dp/dt | 3t

05

variable Eddington factor
Pco = f(ﬂ) Eco
eplane-parallel ¥

(g =22 p=t RS

.Spherical Z—-X 00 02 04 06 08 1‘_0 B
1+7/[y(Q+ )
f e, gy = LT A+ )]
1+ 3z /[y(Q+ B)]
* Numerical simulation
f(z, B)
*Velocity- gradient - dependent

.l’.x variable Eddington factor Fykue 2007 ,
f(c, 4.0k g ¢
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Inertial/fixed frame

cE:jldQ, F =j||‘dQ, P =j||i|de
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= Y 5E 5 #4012

Inertial/fixed frame
FrlL R TOEEFTRE 1(2)
SRE AR z

A [[5R5% u=cos 0

R E B=vic; 4TTiREU
ZE p

HEFHIEH 1=-kpdz

BEHEEAER
dl _ I Jo fabs | scay.dgq_ gndg oy Koo o [,u—,o’]‘—’ o, (=52 1y
Mz =3 = 3p)3 [ = (R 4 #57) 7" (1= B T+ S0 |1 ;3;;) T 2 |F

(
3
[ (1= )Ele,ﬁ.+[3?+ (n—20)* [1 3*)? M“icp}i
(l— )2 'L ' (1—p8p)? (1-p5p)?2 2 ’
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N 2. HExERANER S
O ompmER O

pew = pyfFe=J (= const.),

X AR INEH ﬁ@

du o, d3 d ¢ dp  pc® KAPS 4 kSR ,
UYL [ P47~ (eB +eP) ],
¢ udz ¢ dz dz ' u+pa'z:—|_5—|—p e V| FUL+B) = (cE+cP)B |

_I_
0=21__ ( jo — kB e By? — kBP% e Pu? 4 2K3°8 Fyu )
p

T EAUbAERX O
dF 5 9 9y D .
T = [ Jo — habst+ kg MeE +ceP)y 3% + HﬁbsFﬁ — KPF(1 4+ 8%)423 ] :

dp ’ '
dz ~ 'O: [JDH — Ky F 4 k5 cPB — k5P Fy* (14 8%) + 657 (cE + CP}TEJH} ’

cP(1—fB*) =cE(f—pB%)+2FB(1— f),

cE:jldQ, F' :jllidg, P :jnilde
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¥

2. FH> 5w B 28 5t ik 5 T2 =0 AN ﬁﬁ@

dI 1 b Kabs
o — g = | _(abs sca -8 3
r !)‘}*3(1—13,@3 [ (kE™ 4 k5°2) (1 ,u) I+ p+ yy ¥ (cE —2F B+ 3%cP)
sCa — 2 . A2 2
+Zo_n?'17"2{ [1 * ((fu 5 ;))*'3_ ([: 2 : 2 ] b
=] > =] ok -
fRSTEEAIER PO ZE il Y P (T € i S S )
(1—/3u ) (1—,5,&] [1—.3;1') 2 J )
Introducing the optical depth defined by
dr = — (k3™ + k5°) pdz, (10)
the transfer equation (9) finally becomes
dr 1 1 w3

4 . 4 ¥
p—= [ (1= Bp)t T — — v2(eE —2F3 + 8%cP)
dr 431 —Bu)? B

1 Koo 3, (u=p)7 o (=52 1—p’
_4:'”{:8'33—1—&%‘35‘47 {[1+(1—ﬁ;52ﬁ +(1—f3,u)’-’ 2 cE
(1 —pB)* (u—p5) (1-5°)1—p°
[H =gz 1P+ R E =gz 2 |

_(cE —2FB + 3°cP)

1-A 1

dm (1 - Bp)
A3 1 (p—5)7% . (1—=5%H%21—p?
41r41r-[1—,3;.-.)3{[1+( p*+ (1—pBu)2 2 ck

E—AVNAER [1+4]2F9+[3 ) e Ut 1_‘”'2](:13}, (11)

=~5(1—pu)l—

1—Ap (1— 3;.’)2 (1—=pu)?* 2
where
A= ﬁ)““—;‘ﬁ (12)
i‘F =y?B[F (14 8%) = (cE+cP)B] =78 fﬂjzf_;f 1+f)/3: (13)
2014 CZ—P—*E’[F(H- 3%) — (cE+cP)j] = ;F(H ﬁf_;}?(Hf (14
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-EFP. R REEA+t—F
EFP. JRRBEZIIZEK
E#HITHRE

« IMEED—FRIE( 1=1, at t=1, )
e T—AVNAEXDENEE(EFP)ZKOH. £

nzk
RKDB,

iz TR N DEEHTEE ) &

LNT., E251E
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3.1. General Solutions

If equation (13) 1s divided by equation {14}, we have

dF
ﬁ — IJISF-,

which is integrated to give
F=fcP+ F1(8),

where Fy(3) is an arbitrary function of 3.
Inserting this relation (16) into equations (13) and (14), we can easily integrate equations (
following forms:

L B
! (f; '32} Fi(B)—Cp(B)e 1(f=F7) ;

where Cr(3) and Cp(3) are arbitrary functions of 3.

cP =




o —HGAE
v F _ - & N
B =2t (14 £5%) = (1= 26+ 1) Ci(B)e T =)
_ s
F=vF |(1+f)— (f - #)C(Be W =F)
’)/2F1 I — 5 2_7'-
cP =125 (467 = (f =) Ci()e T =)
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3. EENTHE FE—AURE

8
o BEEME Ll |0errne-a-wen 0T

= l(1+f)(1+25) —(f— e W —ﬁﬂ

B
[(f+ﬁ2)(1+2;3) (f—p%e V=57 ]

C - £ T
o RGEH LT

3+ 38+ 32 P
ey =2nl~2 i—l_ﬁs E:e V(f_ﬁz)
, i
F,=2mlsy; >3+ 80 + 30, p
S 6 feo _ 1 (1429) B
, == —e
cPS:27r15731+355+35s mls
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dI L1 1
pgr =7 (=BT %73(1—/9#)33

7. 1 1
I(m,p,8) = —

S |

7, 1 1
dm (1= pu)t B

(1= Bu)
+I(Tﬂsf-‘)67 o (r =)

i 1 1

~ i -paig |

[(1 +28)—c V=) T]

[(1+2ﬂ)—

1
Bu ‘
M T BB
1
Ay
M T B AY)

1

£

B
M T T BB

B
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for large 7
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In the limit of small 3, this solution reduces to the usual Milne-Eddington one; e.g., for p > 0
T— 7 T — T
Tr:r: [[2+3T+3,U]_(2+:3Tﬂ+:3;1-)€ ] +I(Tﬂ|#}€ﬁ’l'_u- (41}

Finally, the emergent intensity I{0,p,3) (g > 0) at the flow surface of 7 =0 becomes
: 1+ 28
24 L

ol 1 P —F)

I

I(r,p,0) ~

10, p,8) =

oy
— [ (14 253)— :
4m(1—ma4ﬁ[ B 7

_ald—Bu)

+1(m,pt)e [z

—
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& I E TODemergent intensity 0 2 47 2

(1+28)p
i, 1 2 (1= Bu)(f— B7)
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Relativistic Formal Solutions of

Relativistic Radiative Transfer Equation'in
Relativistic Plane-Parallel Flows




A > G B

e EW. —XRIT
e FHELEL

AT AR

{fI 1 j{]
= L0 — (ko +00) Io +00Jo (1)
{f,, ”:3(1— 3)1,1,{) 47
Io =~*(1—Bu)?I. (2)
o] ’&‘ m vo=~(1—Bpu)ro, (3)
p—p3
0= : 4
Fo 1— 3 (4)
Jo=7*(J—28H + 3’K) . (5)
Ho=~*[(1+B*)H—-B(J+K)]. (6)
Ko =77 (_532.] — 20H + K) : (7)
In addition, the Eddington factor f is defined as
ve

. ] I'—
‘“f 2014/3 f= % (8)



M ERBVERST BE SRR @

6 v 24 b [ o— — ST dE ==
o jll__,%ﬂ,] ;ﬁ (;h—cilj:/nm’kjEJZé*ﬂ_Ts /:_Il_-\)
dr = — (ko + 00) pod=, (9)
B P G o G ] . 10
Har 31— [u)3 [ A 2 0 (10)
Here.
v Jo 1 g0 L
Sy = J 11
R ko + 0o T ko + 00 ! (11)
SO :foBD—l— (l—fo)fo (12)
where

0= Tg (13) g
7 10 D
.4
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Radiative Tr:
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A8 ot 5 B 2 =0 A2
o A ML AT KX BITES

— = —— =90.
dr [ A3 (1 — ))H)S ¥
1 T T
X = exp ( / ~vdt + / Y j’rh‘).
. *_

d . 1 X
(XD = —— S0
dr 13 (1—Bp)
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A8 ot 5 B 2 =0 A2
o A ML AT KX BITES

T —G(t)/u+U(t)

gﬂmm%mqp:_/

t
G(t) = / ~(tdt .

s

py3(1—5p)3
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Integrating from 7y, to 7. we formally have the upward
intensity I7(7,pu > 0) as

I+(T”u.) _ - G(Tb)#f G(T) n U(Tb) . U(’r)

I (o, 1)
- G —CT), y() - U(r)

™ o H
N / | - Sodt(22)
; py* (1= B )’

whereas integrating from 0 to 7. we have the downward
intensity 1= (7, < 0) as

GO =G0 () - U (1)) o

I~ (r.u) = /T ‘ (_#)3 | ———Sdt. (23)
o A AC)

A > 3 R TS U %
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B ELD A& (RE)

e ELELDHA (RE)

STU' — JU: (24)
As boundary conditions for the RE case, we set
I (0,p<0)=0 (25)

at the flow top of 7=0 (no irradiation), which was already
used in equation (23), and

I+(Tb,;g) —I"+1 (1p.—p) (26)

at the flow base of m,, where I* 1s the uniform incident

A Intensity at the flow base.
Y AL
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%

B ELLEL (LTE)

B ELZEL (LTE)

So = Bp = BU(O) + bDT, (28)

As boundary conditions for the LTE case, we set
I=(0,0 < 0) =0 at the flow top of 7 =0 (no irradiation).

which was already used in equation (23). and
I () =T (1, —pt) (29)

at the flow base of 7,; we set no incident mtensity at the
flow base.
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(b)
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o

5)

=1

_TE (b

~RE
— LTE (b=0)

ef (B.1)

= 1= D 0o L= I =R )
(== =] 60 6D [ 0 W) T T
= & oen o b R I I = A
Soao oo Soo oo oo
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= 0.296

(©)
0.50 -
045
Q.40

0.35 —~
0.30
025

020
I]EIDl
au

beta

O Cuw DD D fM oD DD W DD DN ow DD D
S D R E B o= oD o & B e =
e I A R R i I ]
Do oo ooCcococcocoococooc oo ocs oS oo

(a)

0.50 -




I T4 b EF 0T @

e SLFERIIZEER

Jo=~%(1—p3+p%/3)I",
Ko=~*(3*—p3+1/3)I".

and we have

o Ko 1—338+385°
f(thin) = Jo 3—-33+732°
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D Eddington factor in an optically thin regime

2. RRAD Eddington Factor @

« plane-parallel
plane - parallel
VT - f= E 10 ————7—7—71—
6 ! E( -
<N L T cos ©=0.9
e e R 0.8 Tl "
B \.\ Iy
! f 06 cos0=0.5 ™\ '1:
- "‘\ LN f
o spherlcal 04l 13 ::
- < ‘\\‘ :‘: :.
spherica 0.2 planc™parz K AT
o LU GIEEY
= E 0 02 0. 4B 0.6 08 1.0

O
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IT 42 bR FD T @
e JEFEXIEMAYS — R (B=0)

It (r. > 0) =5, (1 _ e—(Th—TW) | (33)
I~ (7.1 < 0) = S (1 _ e""f#-) | (34)
Except for the boundaries of 7 ~ 0 and 7 ~ 7,. the expo-

nential terms can be dropped, and the leading terms are
So. Thus, the moment quantities become. respectively.

1 1 1 [
)T = = / I+(l;_i.—|— T/ I_d,i_l. p— JSTU? (35)
2 Jo 2/ 4
1 [t 1 Y 1
s —+ 2 - — 9 _ - q
l-l’-i K = 5 _/o 17 p=dp + 5 /;lf podp = 3 So.

DU and the Eddington factor is shown as 1/3.



IF I RTFONE O
o MEXTERENS — R - (1—Bu) A/ SR

(=B (t—7)

. o T ,
I (7.1) = - Sodt
(711 [F ,111-3[1 — ;5’;1)3 ’

> YL —=Bp) - _
= il l—e ~ F H(W_”)(gm
1= Bp)t |

A =B g
7 T e (_ﬂu\} ‘ g
(Top) = . — Sodt
(1) [:(—ﬂh31+3ﬁﬂdg "

V(1= B) _
l—e H ’}. (38)

So
Z 41— Bpu)?
Sy a "




IT 4> b EFD @
o MEXTERENS — R - (1—Bu) A/ SR

are So/[v*(1— Bu)?]. In
terms. we have the mome

as
31 32
J = Sp~? .
07 T3
] 43
= 50"‘.'-27-
)
|
Il — "SD‘\:zE'

Then. although the Edd:
is K/J=1/(3+73%)., b
and (7), the Eddington f:
becomes

\|/ -

‘“f 2014/3/3 f= Ty

L
:




IF NS RFOHE O
o HISTEREIT — R : (1—Bu) HS+4M /&L

JSTD |
B g 7)) B~ (43)

In this case, the moment quantities in the inertial frame
are rou ghh--' estimated as

I+

J = So~? 3 (l—&,u) -5 2 (T — 7).(44)
473 S Ap
L 93 0 f e
H = Spn 3 (1_A#)*’T3(1—3)3 1 (T — 7)., (45)
g 51 So A
e K = Spn —3(1—A;J) BA—5)5 6 (T — 7).




I T4 RFDEEM @
e X EHAIT—X : (1—Bp) B+ 2/ &Ly

o (I-Ap)+AAu(B—35+52) ~

where
™ — T
6~v(1—3)

A= (48)

Thus., under this simple model and estimation. in the
limit of 5 ~ 1, the Eddington factor approaches unity. It
1s Interesting that the same factors with the optically thin
limit (32) also appear in this equation (47).
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