RADIATION |N THERMODYNAMIC EQUILIRBRIUM:

RAD. FIELD IS J-—ENSEMBLE

- DETERMINES SouRCe Fn, S

y .

“sTRIcT” THERMODYNAMIC Eq. Q_'E):
- REQUIRES PERFECT HoMoGeITY
ISoTRoPY A& <STASIS :

PR T t) =%



13s
- TE A Good APPRoXIMATIoN IN
STELLAR INTERIOR:

- 0'P/dr <0

—> P LARGe

abb:_%[cy LARGE

Sl uk, R

- FoR MeAN PHoToN (x) FLIGHT :
AT = L T <2 1

S TE 1s LoWER ROUNDARY ConND)TIonN
OF ATMOSPHERE

INTER 10R

ATMOS PHERE




|
IN TE: oe

L (z, 4) = B (v (@) =" 8.&)

- B, (V, Tean) = PLANCK fn
- BLACKBobY (B8) SPecTRum
- Taan = RADIATION TemPERATURE (K)

- INTE" _’EAD(TV) =T£\_.4_<Tv)

ISOTROPY IN TE.:

T, (z.. /u) =3, (r.) = 8.(%)

AnD:

_‘S_V(.L-V> = Bv (TV)
I,,(T,, /u) = S,(‘L’,), ALL

BUT S, NOT NeedeD ! (I,(T,,,A)=&,,(t,,))
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LoOWER ROUNDARY CopnDITION :

Tv —> Oo :

::v(T..,/u) - T, (1)
T (1) = B, (z)
(s.(z) = 8,(z))




139
PLANCK Fn:

B 1 ““J li“vg E’*JZ?T. “1

(erra, /s/c m‘/STER/Hz)
(7)

-
-RECALL: IN TE: TéAb(r“) KN

Nt

- BoLTZMANN FACTOR @ &

-» hv = K-ENGRGY
= THERMAL E
Aoﬂ"w HE



IN TE€:

]

Wlen LAW ForR R, :

_)_\MAX

Virax

v, T. V= 2hv?__
w) = 2by
Low T / HigH T
VM \}-M—Al E’-'-'-":V”I>
o 4
= T =SBVO(V = O Tops
V=0 AL

- STEFAN - BoLTZMANN LAW

Taan



By (Y, Topy) = 2h¥? S

‘5 N
v
Low T / HigH T
R-T |
LimIT™Y WIEN
LimiT
>

VeV puax

RAYLEIGH - TEANS (R-x) LImIT : kv/m_ << 1:

R, ¥ 2AT y*
C?.




PLANCK -Fn, B)\

(cra /s/cm‘7STéR/_r_\__m>

= 2he* |
() N P ART -1

Wien LAW For R, -

Taanb

_’2_8_. SunN:

ADoPT ’TEAD =-7;-F.F ~ Sg§oo K

B.X )‘MAx = SSO0 NnNm

B, Max = 850 nm  (IR)
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LOCcAL THERMoDYNAMIC EQUILIBR UM

(L)

- BETTER APPROXIMATION N
ATMOSPHERE :

- dP/dr <o
—>_e_ SMALL
—'3’°iy=_g_l(, SMALL
> 0, x) S AR

- ForR. MeAN PHoTonN (X) FLIGHT :
AT =~ L, dT ~ (1)
7 dr

=
LS;,«. DR
¥

ATMOSPHERE
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IN LTE:

Ly (I-y,/la) f 23 /(V\ Tkin (T;))

But, Assume:

S(t) = 8.(7g,[@) = "8
) - 1

-ONLY EXACT AT T,—» ©9

.. Neep RAD. TRAnNS. Eq. To FIND T,
/]

?é_, IN LTE:

L(x) =N\ 5.6\ =N\ [8]



A4
TEMPERATURE ouT oF TE:

(e ) # 8(7, (1:,))

BuT, ALWAYS :

T, (T, /u,V) = B, (v, Tm(fv, /)
-FOR SOME T, VALUE

GENERALLY: T,y ('L‘,, v) —]l—ﬂN (Tr)

DEPARTURE FRom T.E, AT

AT (Tv, V) - -,;AD(-E’: y) —-II:w (Z-')








