Thermodynamic Approach

uw(T) = /Ooou(y, T) dv
Then

E(T, V) = uw(T)V

P(T,V) u(T)
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This is enough to allow us to find u(T).

dE
<—>

also =

= J(T) =

u(T) =

TdS — PdV

T<0_S> _p:T(a_P> _p
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1T (T) — Lu(T)

w(T)
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Emissive Power of a Black (a« = 1) Body
e(v,T) = zcu(v,T) = e(T) = zcu(T) = %ACTZI'
e(T) = oT?

This is known as the STEFAN-BOLTZMANN LAW.

o =56.7 x 1072 watts/m2K*
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Statistical Mechanical Approach

H? Single normal mode (plane standing wave) in a
rectangular conducting cavity.

AN ANYANYAN
AN ANYARNYARNY/L

o,o,n’fm(ﬁt) = FE(t) Sin(mrz/L)fx
(nWCQ/L)_lE(t) cos(nmz/L) Ty

ssliges]]

o,o,n,fy("'“’ t)
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Energy density = %GOE B+

= Each

ié - B [no 7 or t average]

K %eoEQ(t) + %i(nWCQ/L>_2E2(t)
2 226

Ve | E2(t) 4+ (nme/L) ™2 E4(1)]

mode corresponds to a harmonic oscillator.
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Count the modes.

Enx,ny,nz = |E|€; sin(ngmx/L) sin(nymy/L) Sin(nzwz/L)eim

The unit polarization vector €j has 2 possible orthog-

onal directions and n;, =1,2,3---.

92E - mc)\ 2
ﬁ—CQVQEzO = w2=<f> (n%—l—ni—l—ng)
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If the radian frequency < w

L
Rz\/n%—l—ng—l—ng:_w

TC

n, # modes (freq. < w)
— 1 4 3
GRID SPACING = 2 X g X §7TR
1 UNIT 3
— 7 (L))" ,3
3 (7‘(‘6)
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D(w)
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