“

'I'Ja._..

# sec\‘}\c heat o{ gq,ses

F-n.eed\om and ?oﬁ. e:agh
| ks Qo\hmgnns,,cgns




 —— V—— ——— —— ——

Then the 2alo of the Ywe specific hea.\-s
Nl M s s
~ Cy 2)q & i By g
Thege \heox@bical values axe found 4o a
1 e‘&penmq;ﬁ\-& :utsmks'&qt'-mo_mm\ ‘
t he\‘\um’ ek, = o







= Tw)

UUOYk on \Me sws\cm ’ro nc

G
Dato [ _

veagé X5 VJW/

i st
exkexno) pressuxe. 1§ Yhe syshem expands Qﬂﬁm

B constant prxessuxe, then the Fixst law con be “‘* ;
; e AQ = dE -+ Pd\/ - - /ﬁ
: He Fixet texm oo the night kand side ':_epxe.sen\-s s

i change in wnwhexnal eneaqy of the sws\-em and !

: &e‘we.s'.h'cs the woxk SoNe Yo chanqge Yoe Volu

i amount dv ak o pressuxep . 15 heak i added

It |s~|s\-em ak consiant volume | Yne second }bzx

| B Vanishes and ¥he specific heak ok cona,\-m

F |be expxessed as =

— S

¢ ’ \d-r/

, Simlasly \:he_g_g?e@" S o

||'!— 200 ';.-,.._);. '“”'f’x* e

F 5D e

- . The mucqse*-f‘-,_

- Aue. -\-o *wo w;{%_

bt ™ posien:

i

B




- ._---. R A a———

‘cla.srnco.l Theow 0§ Lot hce.\-\eatr. PaciA

pexiodic manner ?md axe boumg &05¢-¥M k
'qu fo\-c.e.s Each




Osc\\\q\-o’z o(; MC\S:J ™ omd

N
&/
—— |

Qﬁ%b)\c\\( S;{QQ\AQQL\_{ UQO s S 'r 7

i S _ﬂ._nmg
g L7 - o

E —
= -
e — s
B = P g A Y‘t‘\UJU ~ x e |

P L

wheqe, P/Q_m ’:.c.pvese,ﬁ\-s Hhe kinehce eneaggm,/
mgmgq\.um and V() 1S the POJ;‘QP)BI'\GJ enex%m/

Placemenk ¢ fxom Yhe mean position. The QW

Lenexgy c>£ each haymonic osaljato?2 is swe.ﬁ,hy\/

1 : - Bl - ~—cL
" ) < = ST N

2 | Using eal (L) we et

pA | 53‘ (q-m_.‘L = mwfq_ \ MkT (

1 'é e S dpdx_

- | = i *
| [ S amkaens AsaokT: e B
| s 6 dpan
| & o L
i 5L - - ™Y U0y o — T
M € e pxacPdaii o8

L ' A 3 \ /MWy xt \ = W
| (f s SO LPa 1ndoniinkag o S T
| & }

L | 'é)-,_ e dP d’& Tl
| e
i a4 ARG AN |
J ([ 1 Mws A N Q.m\q) ( e e
i J o \ . 2Lt } 3
I &' [PR% \ mw?;—sf'\"-' 5 = 1
.‘ B R = v, - fe e
'| _Px .8 i&l_;é_;o-‘?‘qa T ApPdw

‘OUlcllllieulWIllll udIifnoC






o e e o E T Gt TN e )

Accoxding ‘o the c\qss\c.od %-h“"“ﬂ “‘ _'““‘A

‘e heo.k- ('.upac.\\-\j

-\-emp eYo.\-uxre and %veqC\‘ eﬁﬂ




| i Da;ge [~
 Einstein’s Theovy of Lattice Heak Cc

Binstein | in 1911, atvempied Yo ‘5-3‘5"\’*"9-‘*“" a\e.sc‘

pancies °f ¥he classicoy k—hQO‘N °¥ ‘,_EQQ‘ :'“_c he.o.!.-hg a
|qu he P\Qhk’s

’| | IH_? : ‘-1 '

i | o

y

f




ey eS¢
| e i it al i
-_ﬁr:m: A e e :

_7-‘\1“.-.' "r"ii

P T T e g







1
 ppm——

‘ﬂ(‘!i‘r\-\iic_\‘\.n *éhp eé.@kuxe pehaNio4
- FoA high tempe
oA V7

rakuN€s swue

we can wxike -




|

— e

p R S of

Yy

e

02 In Yexms °$ 91:_ 5 bequme.s "

the heak capaciby vsdp*topn:lhoﬁc.lr |
is e dom\na\nng «Fqc&-oi,

Lo B SR T S wt-_{ o s "?d’-?ﬁ"ei
--fLym‘\-«a\‘rc

ng of ‘E.ms%emsékheawa‘#
A\’c-haugh \-he*’é.' 'SALE*O S




TN

eikic He.oJ.' of; 50\‘45:'§\/

De.bges Theoxy of see

The Einsteins theo¥y assumed Fhat the atomMms °§’- &

| cyystad Vibyate kool

N \ndependent of one anothes Thg

byake wirh rhe same ‘F”-Q‘Z\“Qﬁcﬂ Wo thh ‘&

1 all akems Vi

Abe roturad faequency. ¥

Debye 1n 1312, puk foxwavd his modet of ‘q\'\**tep,

capacily. Debye assumed Yok the okoms ave bo

togethes ina cxysisd and foxm o syotem of Couple

monic osatlakoxs which can not Vibyate indepe &'

| The waves could be‘@%apoaaﬂ*gﬁ, \-hwau,@h ,sohds.

Hoeve waue\enq—\-hs noged Sxom low fxeaue

waves) Yo \mcyn ch,eque_nmes ’€-°““°-5PMA"‘&‘8

L sd. bt i 3

.r-.’h-,'jr-;i;_pr: =




——T————1 —_———p———

The %-\wee..c\\mens\eno.l c.onhm,,ous meﬁ)um..c-«m'ﬁl




|
\-e |
yolume 1D vhe space.of in R /

onN an a\rexr\c\& , @ uf\"\ et N
c \;amme ov' o
o R H e ﬁum\gcl oi \br\ﬁ\ o \)vﬁlr(“)\'S \r‘)ﬁ‘i?_“_ _’_{/

et Rikioles :
Hhe H\‘—‘\ﬂ&‘mca\ shell ig eauad flohisd

K (‘*0 "7 /"HP‘ l%

x e 7 w
Rul since & S yvib¥akion is o

hve values nly, we
by Fhe positive vailues ofF Ny, Ny and N, 004,

cansiden Vae numbea  of points \ving i Yhe ockant

ned by these posikive inteaexs onyy.,

-------- ()

ays d&\etm
W
FoTre |

Thus Fhe numbe,y

of possible modes of Jib¥ayion is ' e T

- zepydy =2 (Rl st IR
VI E T
e i T Sl |
% - s s

S SOy

i — »»
_ o amcy g ol |

] : : V53 i

ZMAY = /"‘“Z ) ,Dla\,)~ = ' eS| (9)
\’- Ng F 2 EEF= s

iwh,me. V= L> is the Volume of the solid cube. -

10 qeneaal; the clashc waves pyopogaking ing
solid aye of two tyPes - Yxansvexse waves and longi-

fudina) waves, The velociny of propogakicn tvansve-

208 wave W (V) is diffexent fyom the velocity of loﬂa

tudinal waves (V). The fxanavexse waves have ywo f |
‘r vib¥oronal medes s te the dixechion of pxopog q\-\on——&ﬁ
- whexeas the \ongitudinal waves have only one oA,
Fox such a case  the ém&-o,\ numbe) of vikvadional "ﬁf‘fi\
Vo expyesseduag’ 7 25y S b orm . e ¥ Solgmiits adl

|

7C’0\c§\) - erzz £

|
|
|
|
!
B
l
1
J




If e \nhmahénc.,&{s&a.nﬂm _
[ to the wave\ma&h




T -
e r:_’-.F"‘ 4

e NS A Bk M

&

m e ————— —— ' :
A — R
bt 3 TR

i - | - | o 7

i t - - - — i
- " a ¥ :
. . i R b ) *
- L WSy e =3 e
- e
- g ! # B
)




| sheins theovy xo
E 'c\-_emshc ﬁemggy’cuxw.{q" KW
~ |atave T

g




I
- |
[







