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B,O‘CKL’“‘A& Radiatiomn

In eur BR cavf'ffj we kave Fi= ATy

OF 4his enerfy, a Fraction o will be
absorbed ana o~ Fraction J-o4 will be
retlected .
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Because oF +he isetropic frela e
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l-e. JiE)~ = o(q 6r [‘Ei = o

The i5Se -/'ro,oic Fle ,d i Ssrole dle Cl\Ul"}y) B,
iS & runction oF +em perature T.
bt Is ihd-cpchd-ch'f oF cﬁ\/f-/-j mater)a |,

—> blackbo dfj Fodi ation

‘I-F w e cot o S'Ma.” °f¢h;”‘j in +Le CAV/'JB,
then e radiation I-<Av»’hj 14+ 7s
:'Sc‘/rof:ic w (+L ih‘/'cv\s:'*/j T = B

and radiant Fluy J\tr\s'l'*j F= = 1.
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Co= (L4338 K (cm™)"!
= Seecond radration Cov\S‘"/'an"f
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B, (T) AL = C X
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The +heoretical derivation o+ B
Lagain,S with & consrdcroadron oF +lhe
mod<t s ¢F vibrad4ion ¢r o(thsiffj of stateS
of H.e CA\JH-? per unit velum<.

BccAuSL R is iv\o\-c.pehdfh"' o‘F +L < c,av:","ly
well materia), we can oaSSume +hat of
ConsiI's+s oF okfrb('es o Secill atin o+

X, U, er . Ond cmiH;ng ACCordl’hj +o
EM +theory.
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Then Mov oL-cnSa'J-j oF states or rumber
of osullaters ot wweavenumbtr between
L and S+ AT per uni+ Volume s
given by EM H\cory /s

N(Z)do = 8RR D? AD

The Hotal ehergyy per thi?t velume 13
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("+he AV ca-l-a\f‘)'ro,;){j-c,"),

@ S¢ con APF;—‘O\QL\ . 66"*%”‘\&}‘\?\
stadistics for whiclh +ha er\trjt:) per

state s +he pre duwc
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(S'I'A‘l'c{,}\crjv) X (,oroloﬂtbl.[;‘l'v oF occu'oa..‘h'ar\)
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&Y exP( ¢ 47)
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E(L)dzT = 87<L~c53e_3<p(—l~673 Ao
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This ;s valra ot larjci (skor+ N\) Lud
Aeses hel \wogrkK at Small T

@7Ac correct seslution requires +le
wS¢ oF BoS¢t— Einstein Statrstrcs
(sinct ,oLO'f"or\S are éoSchJ‘). TLe
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{ Raw leigh
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lmg'H-\,(, +0+C4J selid ahgl-e. 94 R
B (T)= Blz, 1) = <& E(T,7T)

I
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he /AT conStand
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B (T) or Butt) or By (7) is the PlancK
lolachu\g, Function.
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Adaidional Racdkiation Laws
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Mon 6 ch rémeatic

radkiant exi4anc<
M, (T) =

Fo(7) = "I, (1) = w38, (T)

btccanse BB radienec is iso+r0ff(.

The +otal radiant extoheg From a RB s’
M(T) = [® M, (T)AX
= f" ™ B, (T) AN

fn"-(J rJL""(. +b 9\("‘)t

M(T) = & ¢, T7
IS Ca

LM(’F) = & T"T]

whr< o = w5 ¢
1S  ¢a
SteFan~ Bol+*znan, ConStar-

=O"T+

= S.CF x 18”3 Wtk ?

=55
-—

Kanlfij‘-\— Jeands Arpro Ximation

Can Simp/i‘;‘j By for lohjer A, €.9. in The
Mierewave rijibh (N5 in mm, cm,---)
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For \ohje.v- /\) C2 << for T
NT velc vand e
Eartl

C:./).‘T
Jo e = 1+ /T

We 34"' LB,(’T)Z TN j__/

Ca \*

A+ lor\j >\‘ Bo(T) & T, 06F+n +Le
rodiance will be scalea by (C, e

c_t)a*
}o 3&4 o~ Arijl«‘)'r\cSS J-Clm,ocrod'uxrc Ty,
whith is areArlance <X presSscd in units
of’ +em P(,"A.""VW‘(.

Ty 1S +he T reqguired fo vmatch +he

me e Sure & ir\‘l'(hs"‘)':j o +Le Planrck
BR Function at o 9"V(h )N

Ty, S also us<d 1mn the iu—Frar.go\ S an
e.(tb\iva/-cn‘f' b)a‘chod;L'l'cmp(ro\‘iur(, : Lut

must be derived From e PlancK Function,

Kl'rc,l«o"P'T'S Ro;o\i&""loh Law

To l&ah"";“fb how c.lo.sdy a real maderraf

opproXimates o BB we use Mhe
'c.miSSf\n'*g € of +he mat«<rial.



PHY2505S - Lecture 2 page 12

E> = ermiHeA radiance o+ X\
B,

For o~ g& E —I
FOP 6"‘!-\("- m&-’-ﬂ.rlals (o) 5 2). < , 3"{3
bodics

We can deFine

0<7‘ or A, = qlgsu-p-l-ivHv = abserbed radiance at )\
or absorp Hnce i netdent radianet at )

Pr or Ry = reFlectnnce = reflecteo radmnce ot )
Incrdent vadiance at A

Yy = FransmHance = +ransmithed adiance A
imcident radence at

Thr—t PoSSi’oi/a‘JPLJ For neidenst roadk ration
All lie behween 6 and I

5(3 coensServation of Cht'-fjfj
0< + P+ T =4

K:rcL\o'F'F S Lau SJ'A."-QS -I'L;\,‘I' ‘f'or' QIO 3
in |5 cal +L{hM643l\4Ml( el | wam (L‘rf..)
(;-e & béol K&V 1 [N .rm l¢ un's Form T)

Fru< Ldow'v 'Z K yn o.'l'moSfLere)

E)': o(,\
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For o b'ackl_,odg . E> = a(> =)

For & arcy Ledy ,0 = €>
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