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1D RADIATIVE €QUILIBRIUM (RE) MODbELS:

€a. B, A STARS
“NO CopMNECTIbN

Fl2) =FE)

RECALE THERMAL CERuILIBRLUM:

ROLOMETRIC FLUX—-CONSTANCY :

JF’LT:., -0, d&K|[z2) =0
AT, =

ofg,) =F@) =0T = _L
et 4_—”-R2.
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RecAlLL:

ANGLE-ANG. oF 1D RAD. TRANS, fq..-

a5 @) - (5 - s,
Tv

RECALL: JT, = —x,dz , S¢* J.w/“v

dE (2 - 4Tr[ )'3(%) -ﬁ(e)i‘v(z)}

ol

RoLoMeTRIC:

dF(z] - 4w I?‘j"(%) - uv(*)I(%)gdv

0(2 V=0

= 0O ~ RE
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2 IN 1D Re.:

\ @) dr = (o@D T6) oy

-STROMGREN 21,.

OR:
60 (v 4
3 o<.,§z-)S.,(z) dv = SNV(E)JC(%) olv
o r & i
E EMITTED E AB‘SoRlseb
§

RAD. CoolLiNG RA®, HEATWNG

NOTE: IN GENERAL:

S, () '-;é T ()
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+h

RECALL: ©" MOMENT OF FoRmAL Sodn :

7, (%) = L fsz (t.)E, (\t,—T,D dt,

o

=N\ Ls,(z)]
orR T, = N,[S6)

STROMGREN Z%.z

"ot 6) v - Swa,(z) NS, ) dly
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LTE: S, (2) = BV(TQQ(Z))

LTE STROMGREN Z%.z

36004.,(2-) B, (Txw &) dv

= 5 o<, (2) N\, [8, (T (D) v

- SOLVE FoR 'IEN@ =T, (‘5)
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SIMPLE CoMPUTATIONAL PRocepurE :

INITIAL GUESS: TK:Z ( 2)

CORRECTION:

s 0e) = [odtd Nl (rESla) Ve
— Sm (neij B, ( K..n)(?-')) ov

_—l“*') ( ) T(n)() N (vm)(?)
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THE GRAY APPROXIMATION: T (T)

USEFUL:

- INITIAL Guess T,((:? (‘E)

- TEST CASe

ASSUME GRAY EXTINCTIDN:

=, (z, V) = °<(2)
CXECE u<z>/9(2))

Qj»- R =)

VERY CRUDE l
-opnNLY THoMSoN ScATTERING IS GRAY

= LEAST RAD FoR O sSTARS

THEN: GRAY RADIAL T-ScALE:
dt (2) = - =(2) dz
Tea Te &)
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RoloMmeTR\C GRAY RAD. TRANS. i«‘..:

I rLANé-“ ATmoslHERE -

REcaLL: dT = - <dz

/A%;_:C_(Ij = (]L‘(‘Q‘)' S(‘g)) — Q

- 8uT: T,=T.(v) & S.=5,(v)
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GRAY STREMGREN Eq. (r.c):

a\wsv(e) dv = ¢ XN'J; (2) dv

~ S(2) = 37@E)
R S(t) =7(x) — @)

-gut: s.(t,v) +3,G,v)



ST

RecALL: |°° ANGLE-AVG. oF 1D

TRANS. Ez_.
-oN GRAY T-ScALEe

dk @) - E(z)

dT AT

"~ BoLoMETRIC:

&4

'f-c"f‘("@)"lv =1 J E(r) oav

4T
Q

- di(T) - Fx)

dT AT

| 8 4

RAD.



1S
BOLOMETRIC FLUX- coNsSTANCY (R.ej=
Flr) =7 :




ROLOMETRIC , oN GRAY T-ScALE:

RecaLL: |7 EDD. APPROX :

Kit) = 4 T(7)
- K@) = 13 T (o)

~and
RECALL: 2 EDD. APPROYX:

T(o) = Fl) = E
T
G = F

€M
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f Z%. B) Recomes:

17T =FTt + E
3 4T 6T

oR ’I(‘E) =:§r_l_F'(f+-§—)

€q. @) : sray Re.: T(t) = sk}

ire: st) = [e,d = 8l

" IN GRAY R.E.:

B(T) = _‘_g_l_ T+ ;%"')



IS%
— z
B(x) = 3 F(T+1)

STEFAN- ROLT ZMANN LAW:

_ 4
B0 =L Tuu(

Defh oF Topp: E=F(0) =T Topp

S IN GRAY RE.:
O T = 3TTe(T+2
— Kin = e_FF 3

"l;m('ﬂ = Tﬁ (%_ . _2'-.)'/4-

3

GRAY T (T) strucTuRe



GRAY T, (T) moDeL: a

RECALL ROSSELAND T- ScALE:
dT, = - (2)dz I1s GRAY

Tealt) = T (37, )

“Teff = INPUT PARAMETER

_’;(m(p_) - l—fgf 5 T (7-_/3) = Teff




LINE- ELANKGT&Q R.E. MmoDeLS

< J{
- NQN-GRA‘(: o(v(y) = °<v + ok,
X, IS APPROXIMATELY GRAY

RecALL -

AY ~ Few x o H&
>4
v/ v Line RLANKETING"
\ X ¢ U
J o
\\:::9 4—-cx§
>y

C
O<R>o<y
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RecALL : DIFFUSIoN APPROX :

F—’(‘i.’-) N —le o 'T,i,(z) ol_f,'{,,,(é)
dz

l
3 O(l%)

<

AND X, > X,

: \o_tI > |dr
d AL ANKETED oz GRAY
- BACK WALMmIN G
_rlﬂ»l A 7
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FLux Re-pISTRIBUTION:

SPECTRAL LINE DENSITY, (No. LINES)
AY

INCREASES W. INCREASING Y

GRAY ¥
H/\ BLANKETED RAY &

\FV

BLANKE TED GRAY





