_T-l.e g/ac/é éac{L‘ ﬁec%rum

S Far we  Ahave found Hhe Hotal energy  per
Volume . Tt is inkrmative #o //‘m/ Fhe énerg Y with
fre%uencj betwee n w ard w+dw . This can be measured
wit a  Schemalic setup Shown below ;

Oven Light with
all colors diffractive mirror

(like cell phone)

uv IR

Collimating slit:
measure the intensity
with a given angle,
and this angle is related to frequency

We want to Hed:

,443’ = energj Ioer uo/u,me /oer ﬁezuenc:j
Aw

We a./reaa{j S/wwed 'an;f



Ny =

<I|Z

= | / #fo(p
M43 vy eBP — |

PV
U'X = g_ = < / 'PSJ’P
\% 77’27%,3 A e(fcp -/

7; J[mo( -{Ae r)umler 07[ }Dlmllan.f ano/ Energj (Per va/ume)
WI"//\_ Mmomentum Ledween P ano( F-}JF/ ?.M.S* c/on{/ 0/0 -/,{e

/a_f# Iﬂ?‘éjm/

an, =z | ,Qid’p
T2 e P/RT -
Ab(_ < C pgdp

P —

243 ec,;/kr__,
Now jusf cAanJc variables

Cfs-fu) a{f>= Fw/c

/4 d so
i dn = | w2 dw




7)'\6 numéer S,oec*ru.m 1S S/)owh Le/ow, From tle 3ro.PL
we see that Fhe rmos? COmmon9 OCCU.rinJ la)\o}oy, (the maximum

o{ the grafl.) has 7[:'23»\'6'-(5

Aw =169 kT
0.25¢
w 0.20]
=
=
£ 0.15
S,
5 0.10¢
C)-
©
0.05¢
0.00 : ' :
0 2 4 6 8
hwlksT

TAC Cormic microwwue Bachmunc{

370,000 jeqr‘s af?‘ér‘ the éig-éan?J e/éC/fOJ’J_S' a.na/ fro/anﬁ‘

f@Coméanc{/ maéinj Newtral Ny:/rajen. The ‘fenﬂpera?‘ufe
was around 3000°°K .

Since /{JH does not scatter off peuteal /-/yc(roge,n) the /fj/\-}
7[;‘om that epacA AaS éeen J[{ying 74‘6&{7 for +the nest

/4~ Billion years It 327‘5 red-shifted Lj the expansion e#ecr’fue;/y
ro/in? off o ;.725— *K , as eac) waue/enaqf/\ 3&4’5 stretChed

)y  the Same factor.



What is obcerved in aff dicechons of the S{y is fhe bes?

é/acél_»oc{j /‘a.a/l'q/:'On Spec/ru,m cver Seéen

See [lide Below:

Bj ffﬁing tle L/acééoa{y Curye we 7[}no{ T=2.7ZS°/<

The cosmic microwave background

Wavelength [mm]

2 1 0.67 0.5
1 1 1 1
R ) FIRAS data ]
— 2.725 K Blackbody
ﬁ 300 ]
3
=,
2 o0k i The intensity proportional to :
@ 3
o ] v
€ X
= 100f - ehvlksT — 1

The frequency is v and hv = hw

V[/cm]



