{ RAdiATION PHYSiCS - ouervia-WJ

A, Radiakis

Heal kmns:?er J\aP(JenS J:L\mma‘n cenductim  (bebween
o\:‘her_\'s AN PHSIQJJ c:m’FacD ; caniechs ( Jchua\n __QL,_.J
"“D\"'d‘) , and  radickion .

!Raclialﬁtm W i J‘.rau%er a:? heo le CMISSi c‘r%),
e\ec\rrorv\ocanehc (em) enargyy - The antermediake modion
[oo.rl'n‘ci()a\'e ko the krans%er (?J
?-?\Fla , b Sun heaks ke Each L bk khe mediom n
\DE}WO_Q.:\ Hhan o kmr_erdhﬂa Roser Thon E—aru\
Y

— emissie() (Cmuo_rs‘,m yg Source o_nma'a _Lnl-o %W%)

O\oe_m ; k Nece SSar

i'r'a-nsfjms?-asn (F'—DPO‘&‘"’\ # wowen mnﬂ\:;ﬁij;ﬁm)
— ra;Qé|m (cmvarSisn tﬁb, BN radishisn iabo el
Qﬂ(‘ﬂabk ) Ae. a\-_\sar&o‘-im)
ﬂac\xaxls(\ Casmnen m  ouN an.r.\'h:vt\i(_ Jcmnsisdm
bobwan 2 2nemy o =, o g?, o mdecle or an obom

—F — =)
/"’J_P__j /\-/VV‘bX ( -
ey g
ama ke exibed shake radiaVion

(=

Q:rsm onN  en é'a}e_ % ko oNn e s.\”
ki 09
©_ AL wo hae emissisn aQ, e cadioki en o%

:Erm‘,uma.d % and enesad \r\“% ) w\'\era. h s
Planck’ » cms\'an‘( (k: 6,62.)0'3{‘ 'S_JQ

F1-5 [W-So [f)-a

ahm T p\:rru\'s WOLVQAL:Q
Yo uﬂ""‘a and rien
o e o 3

9 Plack E;cba )
A Mack body is on Jbjeeh (cdedd) bobing ol e
BN en Kook J'.L Rceived w;\r\n no \lﬁ&ﬂ,ﬂa.

kansrvssien . NoH\iAo& LSS, r\o’(‘\'u'ﬁ morae -
1k & S Po,r%o.c_\r thermal abran mwu y
which 23 a %NQJ\ .kem?o.ro&u.re,-r, v\n\\ o.ﬂu\‘ e
Maxi oM U\er% ., isotropically.
(—-" Can Aacu }c\«u?k a;? an exomlo_().
T o Yack - hole khe pordacl Llack body ?
No, bocamsce iL ma'"é r\o\— o&:se:r)o the Y W‘M\

wavo.len%ﬂas P! 'f\i%\r\e.r Elian ike oun sze ")

‘—‘50 i\(,A more

o Ahacradical ean ) Lol we_
can O\Pfxnx'lma"e mamé D\:‘&u}m an L\ac\L bodies - S\W‘r
HQJ( "L\Dl‘-’l/ if\xer&a'q,r meAium ; and kL\o. \DQS\r \D\OJL

we. Koow a» k\r\L CMBy (cqsm;g M CroweNe.

Lc\ckca;m nA) _

_”;;_ Fer.?ar_lr \o\ac\t \DGA% can Lﬂ_ mOAe_kiSm:\ g? an
a\gsar E:A’Isﬂ Cowi\"a 5

s

ey swed) hle

ML;AQI\g_
rodiatism

\Nﬁ'\\.s are. oFanlUL b: mAIaldm ¥

k\f\md howe o CH-.? DQ OLWPL'”
“The inchanlr radiction w‘:“ Ve rrz%l\u\'ao\ / absorbed pe
e wolls ojz B conih

) Joosing intensit /Jm)n\ F i

5 meor\an\‘ «Qaws >

Black

cedinian k
v

Planck rnAialdm lows| | Wien &SfM\r la.\u‘ S\'e_?m-&:\\\rgmn Llw
i QA;CL\’I eny 4 - QA SUre kqm (A e ‘a}k;n kms:
kaPeraC:W" Wtd% :é D\m'be.c\'s szt“ QL:\SQEF
frequency Cardungh) L

3. Phack‘s low
The blade \aocha Sh:w.ckrum @0\«a ALFU\JA A i¥S \'mnfwjﬁﬁ;
Plou\ck Sﬁaac,\rra'. -

(So Hlinon mun‘n% in the IR an eoldec Aon k\mﬂa
MH(M{} in%)c‘fu_ uv %y Upla )
(o dusman IoocLla s i Ko IR (cJP. (R camoras),

%r& o.m'L\:s AN V'(S\UGL , CMB m‘h an W\ICNWQVGG(-(%})K))


Francesco
Typewritten Text
, isotropically.


Planck ' daw desecbor Mo ower adioked  gar il |

oo (4 p_m.\#uua Sur.QCL(_Q, 9$ J:\nt \.'bc‘-a ;e ,u.m&
gedid M?JLL Hm& k\m r‘q;:L‘aLim i N\qmurqo‘ oNer

PR Jd-fu\r :P{Waa/ l:;j a \Q\Q-L\L LDG\JJ a&‘kumfv.rdbu_

TR z‘f’L —— J

Ke = Bo“’émnn cms\‘an\'

a__s[m; o% \u‘a\«\r

T N N Sp— %Bm?

Leb ‘s consder soe cile 5 /E\u Q\g'ior\a;’\% G:w'}'a i
medel b Mo Ladk \an&u(\. We %rs\( wonk ko
ddbermine  Lhe spackesl enorgy sy witia ke

CA]\’ .

4

HQ,{SQAL:;{D& Amc,e!'hu'r\\'ta Pn‘auph:
Poc.bp 3 h

— in 3D Ax&%ﬁg.&ﬁﬁ%%?ﬁT

T) S hoten i o Hhe box and we den'k know s
postien, khen Mo mcgqujnl'..é o B Ps:s}\'i%r\ s Hhe
Conghh of tu box s A=l My=ly By =Ly

=> Do ApyAps > R R oviaimum
L:LL‘QLS quo'lumt o? H\o_ caw'\\‘\a

o, all k\uL S\'a es ,u'mJ: are Foss;ua in Yo
!’V\eme.nxfum Sﬁxcxu_ Can l:xL ra,‘am-Senteﬁl \16 o CU\:'Q

Bew Doy Lapg

I“ Du\er worAS, n ﬂua LJDX , M
n b si‘éw_ a:Q e bex. Se sine
maium P_nuﬁtaL, and ,'_\,5 _,mnna,a e il?: P, | (r'no-‘ns'\s

heve e QSLM““)-‘TL—L cbe in the minimum Wralé{,aﬂJ
QCLLL eube  can lae_ ccr_u[ol'ec[ L_% bE P\‘\a‘l'ms (1 {aolarigﬁhm

sl-a\ro.s %—) , de. cloaznmca inhﬂ ;

\10*1:0 \NJ-': a. Mosamum A Hmt
P - 14 he? = A
ol b e T - B e

“The "aF\'\G(L Ay e NTMLCL e:% a cu\»ou‘n enarﬂxé , Now hyow
""tom}-}j b eg pdai erum U\Qraia o we %k saside 7
N = knl.'&.\ nL \\olfg\s — Vol&)ma sg\wa.ro_ eren
N = _%surrf’a ag f volome  cube " qua‘ L
- e x 2 '—"-P% = XT\'E3
V 3\'\3 \quuo.r.‘ﬂbf

for o P\ﬂol'm) we  Kaow JCL.D.L E::'\"Q cmol P:\r\g:. \"%
ol IRE o N T denily ) gl

2’\"3"-13 Vv 3&3 (xr.um yoluine
Now Planck /A g‘arm\a o por oy b‘(wgé‘ S
How mand P\w\-cns are cenfoinad bebwen g,o.ncl QJ,AQ'}

: byt D debens
%- 30 - 32D -7 padk

pue bt feqancy
“Thea we. can c_amfu\i_ )C\na. mefa'-é Aens't\'-a OQY ‘3\10\-1:/\5

6)0.( ,u_m\- Vo\u.m Fu- m\— %(earmnua

£ (T) =, Np( S Qﬂa(a\a o% ‘a\na\en x E&E%L:&\’B:l{?ﬁ q_J:\L'
e L
SN M S

= &D-S;_ _‘E'ms\rqjq rtkn&'t‘ 0

)= W
e el —A

f.‘humltﬂl @0\"“\1‘"‘\

-0 %or e\\a\'ﬂ'\

= &("')—-,"_z:?fx\\gx ——é”:

=X Aﬂ-(\‘s\\' M\' VD\UN\Q_, ' _\S' ﬁ'\_ls -
11‘“33— m\\a%\;guﬂ \sﬁ Ao \Aad\\a & widh M cnory i

mo\:in% (C) Sl ma s e 3ol = power
ir\\rmé\\na \3”6 i aren. (& LCQ. Planck Q:rm»@ -

\ roAia‘d i k\f\u sama. An a“ Airu\-i‘ans/
P\\‘bo) mr\;li\&zﬁ ).:\e\n_ ;\3\71.\ so\ic\ OJ\%\L Uﬁfw) J kc hase

b eer e 2old CA—fL%\o.

_ g(1) »&
= 1 (‘?f_r\ = -—-——ﬁ—‘_

T 2 g

We. con sk wr}\m l\’ in kecms @;?, N\
5 - -
g—f N i A%Z T \\
e va \y_m-uﬂe 9’\’\&“ \mn'o.'m
I‘% \AQ'\ ) :\-__A \A_M (“L’j:;j:: %\L‘t\m Airc.clim}

|43

she® : 4
F e_%k;r -4

T (AT =


Francesco
Sticky Note
Equivalently, what is the number of photons having a four-momentum up to p?
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Sticky Note
[ I ] = J / (m^2) = W / (m^2 Hz)
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Sticky Note
The chemical potential is zero because there are no interactions between the photons.
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and per unit frequency
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This property of a black body is called "Lambertian". You can check the Wikipedia page "Lambert's cosine law".

This is a proper citation,

Weik M.H. (2000) Lambert's cosine law. In: Computer Science and Communications Dictionary. Springer, Boston, MA

Also, the integral is only on the half sphere closer to the observer because the radiation emitted in the opposite direction never reaches the observer. Therefore, \theta must go from 0 to Pi / 2 (then, the integral over \phi from 0 to 2 Pi will cover the entire half sphere). See Fig. 1 and Fig. 2 in the Wikipedia page.

In conclusion, here we are not computing the total power emitted by a black body, but rather the power measured by an observer.




