
Heat From an Oven

Given a hot over we want to compute the energy emitted

per area per second E. Historically , theorists tried to
Y

compute It and found &
S

because the concept of photons Ej=hf
had not been invented. It was found experimentally that

# = 0 TY with 0 = 5
.67x108

m2(0k)Y

is is the blackbody radiation law.

We will compute o in a few pages,
but first let's work a

practical example.





Sun

& =A = Area of patch on sphere

(adius)2

This can be measured with a protactor : M/4T is the fraction of

the sky covered by the Sun .
& =6 .

8 x 105. Substituting oh,
and o

,
we find

T = 5340° -prettya







velocity
The tube volume is A S Vector

-Volume-base height C i

= A . cd+cosO &
normal
vektor

And so the number of photons crossing the hole is

See

&Nu = dry . Accosodt = dry . Adt picture

And the flux of particles (the number per area per second with angular

range in 20
,
do] and (

, d$]) is

-

de-du = dry cost e dry 2 .

n

N

So now

re needo grateoverages aaN

T

&
N
-

↳yaA

S
this is the total number of photons escaping

from the

hot oven per area per second



Energy Flux

Usually we worry more about the energy carried away
by the escaping photons. A photon with momentum p

carries energy up. The energy per volume with momentum between

p and ptdp and an angular range 20
,
d0] and (

,
dP] is

duj =- 2d3p-
ecp/kT- 1 (2πt)3

dRWriting dbp=4tpdp
with dol-sindodd and integrating

over momenta yields
↓this is the energy per

volume we

dur- Sidd
found previously

=
Now the computation goes as before the

energy

crossing the hole in time It and area A is duy

duj =duy . edt cost A

And integrating over angles like before gives

#E = du = yaAdt




