e

//‘S-]'a.i'ef o_nc". P.;LDOE ‘Stephat

_I;LS I:'s +’LU& o'nlJ .E-‘OJ' o P@/z-gec-f—fg,_
8 If

] :
goltz7ann law of black

},ad;o,{-,on .| Descsibe OQn _exP_%ijment

_bed
e

. - o __._.hadia-ni-
.,S-fa-!'emen't .'.__The nate i emisstomn C’f : _ _

unmit ¥ ea____og o F%ﬁec_:?/. S

eneagy by |
--_lc-'lack J bg;g/ (s dlrec+! proper-tom ,
. " ;s cbse juté
4o the -%ou,ﬁ'h Ipowu 36 S
-}e.'rnpe,ma-l-u/t-"— N | |
e E X T B
- E = T4

he/u?_ o I.S Ca.U-@—d S-fé-!_”mbi _ COﬂS'[M‘t Stefhaq
co —_— — -

the __bodfj/__ . mot_

blc.ck bpd -
b_,_C!-C(( _ and ;{’J QMIJJJW?,

pet ec _
‘8 ) J/Hmen o I
E = QTTQ  tead b OLI
— _FE 3 -
e yowes  between O ond 1, "4”‘”’ 3’
on the naferst  ef the suutface .
| 'e 1’ -
ergecHy © block bod
R A . pergectly

b'ﬂcl‘___ bodg e% | +eﬁmpe/ta.+uﬂ-" 'Tlr

Y

Scanned with CamScanner



-y

q,
e 2 _fﬂ

s suwirounded ,bg...ﬂ:“’"”——"’ °f- =
| _Thes mtg__%_ -Mdﬂm‘f‘ﬂ&?‘-

_ fer unit arka

loss &L J’
_ the Surface, Y

e

e

— e

| ‘ ;_DL( 74 - T" )

|

N N S ek Téf ) ey
______ _.T_[”f'!'_ L@'LO ‘__|,s Wi_gi—e,f?hﬂ-q ——Bol‘l'zm'g,,)
— .@_.-_ I-E, +he b@dz/  _has 9—,").._9:.'.“:1."_'1.1{!_‘1—_1__4}
& theny. - Y @ 1
. E= es(Ten') V) i

| faoof  of  stephan  Boifs momn  las
([ Then *ﬂ.@ﬁ!{?/gqo_m_rﬁ__  Comsidercdo “'_j‘ B

——

—_

i Faom  maxwour’s thet-modymemical
I \ _fa’elc:.-ff—l'um' K |

| emem—— SJT ' AT v T

o T (8 = T (ﬂ __ ]
frs? v ‘|' b T . Jv

B av__...____ | P E'D o — =

Cor [Bu+pv) - —r( sF1 i
= e 2T B, ————

m... [<1VA "‘ P 7'_:_"""__;‘;"?_ e
. @V \aT, v_

) '—.-."..a"'. __I o _
S (s —

Scanned with CamScanner



v—+1

-

2

densi+y  ef

Hacbaton

Let enua
H,\mdeﬁ-

°§
-

_Imside  the
volume - u then Hotd
Sadsabron

U--u,v

V.

s

Pressuns sg Sedsetion P =4

n

S
(g -

: i (L.L is a:lcu-nc—hoq .-_-,JL

‘ov uxi = T _éi.s.)d—__@ -
— 3 31 /v-—"3 2 =
e u e = T 8w SRS e
W I - 3 Wi ¥ @ij"' S S S —
o b = T [8w) o -
SN B
) o w = L T -
- — a_u i _ q a..r_ e — e
ox  Bu = 4 &t N
. =3 T
o Iq—l'e_gﬁ.ccbﬂ bui’h Slde - - - '
f@u_ = Cff ST T R T S A
. 1032 w = J—‘?e _Log,a C C.uns{anij

J-"jeT‘f E _b.?,g
o Yerre——

Io eu

J“l?“=%wﬂ@jii'
-D'l loz (_____} =0 ": '. _j?{ R .
oT4

&

aTz’

\
Scanned with CamScanner

) ,,,,/




—

™

_ absolute

s stephon
8 | Emissive  fower o1

ﬁ:‘_l;_’- Emrssive
. temperatfunt

15 d‘%«l

Y

— engectly bk

e I BT
fempesc T
Lue

ety G
..: - | ac '_']""T

6'1

-8

L%OH' zmann low:

Radiont emitrance (E)

o Uibold S
os  the
thea mal _._‘5"93’.135 (of o4 W‘?"Q"gﬁj emittel

 ynit Hme  per unit  suafocl axrea

2 _bodJ ot

a lue.n
s g +he

Scanned with CamScanner

e x 10 = stephan

+otal



E

j

2
g S
] Sato of the Sadiant Ene_,c.aav absoabed penr SGLOW::!"_
bJ unit suiface  onrea of +the bod
4oV +he Hotad Eﬂuaz/ :Fa.ll-'ﬂg per seccnd
oy the Some oarea:

E)(Pla.;p .Blcck bocLa/ .

A bod which cabsoabs our +he Sads akion

on i+ 's Coled o Pe_,LJCecHa blece k.
de'J" As it melthea neflects mon taancmitts
an sadiaton - i+ oppears black -

J when o black bodZ,

s heated i+ emits Sradrotion ot

woaoeleng+h + 1n actual fuac—lﬂ.ce +here

IS 10 such bOdJ eOhich hehaves ke

a petfect black bod_au The meaxest -

o!.-PPD.JlooLL"L 4o Fo Pe_,a.:fec.{- blac|¢ bOdJ

s co surface Cooted onith lomp blac
black -+ which can be absowbs

ot pla—H'ﬂuf"] ‘ . |
ag/. o.E +he ‘ncident  adratom -_rc&.U.Jﬂ.g

wpony It’

Scanned with CamScanner



-y
T

o e A
.

A= ' G’_’/ ates - )
\Q/M)Ute Planck’s QUDQ?"’“} Pa_s-{"‘-l'l —r Dadch_
< PFOr]r,k s Quon4ym _,re_p--d.la-’bﬂﬂ Lew

ANs | i) A black .bo.dﬁf. J"""ua’mﬂ' Chaﬁ}{é

— _is _filled = @ enith ST i _:,:}nple

__chamber is adio fiined  o7tN ergy em,

 harmonie | OJCI 1la+o'd (woﬂd-",’ﬂ" o+ en ZJ mlH’(‘.A.:

‘5'6 “_m.olf:’-w-_l_i{b’i-_ dim ension - These osci llators  ang
kfloecon  as P-IanK,j'— osus llatods: The

| - all ss1'b)e
oscillatots: cam  yibaate _with ot f

: on|
_frequencies . The  oscillafoss. he. S

 one oloj/h.et’i-_s of_ __gg_f_;z,eedoﬂ_.
 pds ates o
dhe. '

+ne

y_lh_e osci llatows  com not

S :__.3*’5&”5 _____ c,of)-hque,o usly
1 osu‘lla—i—o{s ujlg;m,.f.; ab _,,g,_.;
in the jumm Joﬁ faake,f CaJJEd

gy o i ot
pabi Hﬂ each photon_=

s qer V. The eﬂuz/a/ W
- whert Gsz;cm Js

__ ‘__-*_ v = JC_zz.eclue,nEﬁ/ Of  hodsodom
| %F | Planck’s La® oJC”
e o ﬂa.d_;o_bo-q__
et N Toted wwumber of

E

€ [ ot _efwjg/_ o

_— .-.-HO—M&Z %UJH/ osu H,a-"-i.’-o”_

I A

.Dwoa +io

Dscl'llc!_:f't_:!'ﬂ

E = _6&
| N —— S —— -
Number of  oscillafog NV ”Z

I | Ler’f___No_.'-:
enetg.res Zea2o

~N .r\!u'mbe_/b- 9[’5 osct Ha4o9s hav;.ﬁ
) = :

enuﬁg h % P

Scanned with CamScanner




| Henc l\_j.‘.’ - No &

o1

hos the &0 MZB/ - hY

___ }\,o 5—6 osut |la+oes ham'd?/ %e,a,u

nhv

ThEL he{ﬁi"“a _ P—'wbﬂ'—bl'_ll"_Z/ +that o oscillatw

tem Pua-f—uztk T
éh‘w/KT

_whert K= "393”5157':_ BolHzmanm Consdant

- ﬂhﬂ.’/r:..r

N 'Ijhﬂ:-i-o‘t‘ol “number _ of ostLi .”a +Qﬂs

N = No +N -+tN2 +Na “+++ e« +Npn_

et _.-3h
e R /}z

\ Nop €
NO= ND + Noe- K'T '+N0 "f' ...-n}-ny )
| _ + No € K

5
R0 -2hY --sh/

Z
1]
YA
o
=
N
©

gum Oj&P
__SEJ-"?J

Z
1
r—Jﬂ
)
oy
;:::
B
—

N= _ No_— e B
- RS /T
I-e /

Total eneﬂﬂ{ of ostitlatels

[N ¥0 ) + (N-xh'ﬁ) + (N2 » :Lh‘n?) + (N3 x3h7)
= ]

_.'. o
+ (N ;h%T n +(~oe FT 2h? )
V]

] ..-3h/](.‘r ‘shqy 'f' -
+ (NDQ ﬁh"’/,('f
P—— "h"‘g/f('T ral + r\IUQ z_h't?'i“

FE = (No /

"3h1’}('f 9 +..-
Np € / 3h

i

]

Scanned with CamScanner




F =
| -
("é:”"/rﬂ j
-ET — hV ""'—_—-(.ly
en KT =)
Sad/ation

densi o

The an'?f“—ng’cﬁc {;te_gzue” cies
(51} qyﬁ ond P +d

- 2 ?
sn0 oy

be teoReN

 Ep do
z _
. grvZ_ dy _h? |
o1 Ev 9 —E oK - |

i
Scanned with CamScanner



e
\-:_—_:"':.' - 9
o7 Ewvdy = 87h 293 19 — (V) R
X This K plupé.k’s P;acb‘a—f-*l'oﬂ.. F u'ﬂ_]u-la
i teams of ZCR, o
d c= VA e Y = C
b A _
| dv¥ = -¢c da
| A%
1 : Eon
| ._l;qﬁ;q]_= 8Wh . _e3 ¢ da B
t ok A3 Az e“‘(;n-r
li’ﬁdﬁf = 8Whce dA o
A5 (e %hkT - -
This e planck’s sacdba-hon jCoJLTﬂLI_-[_a_. _
I'n termsg Ctlc waode leng th-
g frove that planck’s  (ow  smeduces +o
_f) lfxlefq’s Low ( INerns dictsd bution Low )
._FOA shoster cwdaveleng +h

) IQQJ le-f'Jh - Jeans lowo jco-a. Lonzu wawe]engtn

r') hWein low jﬁwm Plame k’s  lawd

Planc Kis sadiaton law g

EadA - 874 hc dA

A5 eMhRT -
: F _helyer
Fo choster wowelength € becomes
laﬂje as CUm‘bg_,n.Zi -+o u-nH;/

E——

Scanned with CamScanner




_‘t - mﬂ_ﬁ————
__.___'-——-—-_——_- .
ot

= gfhe . da
[ BB e e

'S

‘\‘.

Hence  planck | lad aeduc

o Eads = _e/jl_;;._ﬁﬁ%ﬁﬁfﬂ-““~
i ——

T

B
_—

S A AEE S TR .f_-ﬁ_a-r—z-—h%ﬂ da _
.. ErdA =  8Fhe &

—

T i Jemns Jadd CompLenci
Ry Lot Teans laeo o™
i ' oo A ——

_'E)a} = 97 he ~da | i,

e

e —
——
I

. Foa lomgyer o0& length ,

T akTda -
e e |

e

| cced

*ﬂﬁ?”ﬁ;’

Scanned with CamScanner



%‘\;—__:::F

@ Unit of ctephan’s Gombont = g5l g9
) 3
De/_ufoo, siephon?s [aw JC,M..»m plamck’s law K

96 hrodioon
Pleenck’s oduotion jCo.Amu_,la_ in +eams

of Jtheiuentg_ _.fLs. ZNM'H/ |

E-l?d'l.‘? = 8nh Y3 4
c3 e'“"/x'r -1 ‘
Hence fotel madvant e-nezla,g/ over
forb  frequencied |
= o0 )
E = fE-.s»q'q_s = ?Whj ¥3d5 —C
) ) “'t;tn_ '- -" h = ol
==h ﬂj KT v = KT o
. h
d = KT o=
h
Hence  8qua-on © LR
- - gxbh > k373 a3 © KT da
£ = 212 — [ o*-1) #
c3 s (e )
Q 00
B gx KkKITY f 2 d=
o & T, (Y
o0
3dx = 7S
put T 5
e*-!
o)
4.4 . AY
E = g K'T -73_""
. hgc.?)
= 87\'5"(’ T4
c T -

Scanned with CamScanner




e ——

— e — e ———— L _
PSR e
—— e ——— -— - 4 T
T
e
e
- T e ————
_— ————— N
_ e
____'________._______._.—r-—-—"' _
—_ e ———— . o
: e —— ——
I o
- e —— i

-3

- )

: e rawn  mechomicc
m.-l'mu_'rj!-___ﬂz-_._%____':‘} guan ‘{'“hg - ke Q-f

__gueor ntom mec chonics, fhe veelU®

e —— e
—————

—— ~nec ha-mc.g

cohrch  Stotta

H er' sen b7
s _de:twm.:"‘)ed' tZ/
° Pmﬂclgle -

- ‘#SEC’(PN7 . Flancks B C’Uﬁ-“i'ont —

S Giend ”M'J arg dPB — o
T e chdpyh e
: Hesce dr_= [ ch«)__(é}fdPy wedr)
. - ,__-_.F__'J;';da o2 #Pwdp?/dp; _hg’

o -
man:rﬂLum Slz@- _9{ C_w _-U’) h'?" g

ax) eche 7ni cod J_ﬁ_-f_e_m_ s N

—e

\

Scanned with CamScanner



