
E, = - !JoB
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--+mtun?%  Carnonical distribution (7.44)

P
- B E ,

= c.er

B!J,B
p+ = c.e --------------(8.1)

97n

,::
WJUM

-BEr
‘r = c.e

-BL@
P- = C.e ----------------(8,2)

B&p -BOB
P, t P- = C e tCe = 1

c= .l
W,P

Cd
-Bl@

+ e 1
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no = Nou: .B
kT
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r12  n2 r12
Er=h2($++++

2m  Lx L Lz
Y
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t

Yi = - a 1nZ _-----------_--- rE.15)
as

2 z c c-B**I‘

&I  ’

z = zx.zy  .zz  = g.  c . ; ~ e --------____-__
Y (8.166)

Z = Ce
-&.

2

2)

x x L2x

2 2
-B(*.

n2

2 zz
Y 5"

?)

2 2 n2

zz = c,e
-&&.a

L:
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L

zz
: b.-z

B4

Ga z = b3 v
- -3/2

---------------(8.17)

8

75 i o g a r i t h a a  fiui(unl4  ( 8 . 1 7 )  %‘I;

LnZ  = 3 lnb t 1nV - 3 In B ---------------(8.18)
57

3lndunl7 ( 8 . 1 5 )  n”U  ( 8 . 1 8 )  ~‘6

E zz ; kT _______________ ( 8 o 19  )
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.
. . Fr = - (2) -----------------(8.20)

x

-BE

5 = E P,F,  = 5” r. Fr
r

z e
-BE,

I‘
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unud-~h&m=  p a r t i t i o n  f u n c t i o n  (Z) a&M1rt77  (8.21)  ;I=G

Uiil

F = 1 . aln  2
i aLx

In 2 = 3 Inb  t InV - 2 In
2

a
E*

lnz = 1
T“X

-4lndUnl7  ( 8 . 2 3 )  UQr  ( 8 . 2 4 )  Hi;

p = NkT
Lx.Ly.Lz

PH 218

i = Nl$=nkT

?‘V = NkT ---------------(8.25)
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Tua  (aolej

N = nN, (,:a  N, a&&  Avogadro’s number)
s

?V = r,RT ----------------(8.26)

ilun?s  (8.26)  b;snii “Equation of state of substance”.

%~~~n~~=~~~ni7~r~77R  Equation of state of ideal gas

PV  = ,RT _---

&I

PV = NkT ---_

----------(8*27)

2
.E : += $*.$l ----------------(8.29)
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P(r,  P)d3r.d3p  = e _ d3r.d3p -------------(8*3())

-(j  cp”,
2lQ

Ptr,  P)d3r.d3p  =  C-e .  d3r.d3p --------,------(3.31)
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uia

P(r,  v)d3r.d3r  DI  e _ d3r.d3v ---------------(8.32)

-6 (yv=)

P(r,  v)d3r.d3v  =  C.e . d3r.d3v ---------------(8.33)

I& d=v  = dvx.dvy.dv
.Z

V t dV

f(V)d3V  -. NP(r,  v)d3r.d3v

d3r  _
_ y-

= NCe . d3r.dSv

d3rY z.
6151616

L
-+3mJ2

f(v)d’v  = C.e 2.  d3V

biia c b 4udwd  uas 6 - (kT)-l ua=luniT (8.34)  b%ni-~  “Maxwell velocity

d i s t r i b u t i o n ” ~JUl~R8 Maxwell auda9  R.d.  1859

168 PH 218



+v*
C ei d3V  = n -------------(8.35)

. 111

tg+
C e .dVx.dVy.dV,  .=  n

m - 5 gnu2
2m -I  mv co

f

x 2 -;  lnvf

c e . dV e ex .dVs = n s

--m

(8.34)  9zG

tiun’i~~s&<?  “Haxuell  V e l o c i t y  d i s t r i b u t i o n ”
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d(V& .dVx  = f (v)d’v

ua=7lndunl7 ( 8 . 3 4 )

gtv,,.dv,  = c .e  .dVx.dVT.dV,

Ga

-($& m co 4;) B.(< t v$

=C.e  .dV
X JJ e .dVy.dV,

-co-m

-($  t3m<

g(V,).dV,  = C’.  e . dvx ----v--(8.37)
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m
-+5

xm

g(Vx)dVx  = c’ e . dVx = n
I

x

-ghv;

4 2
g(Vx)dVx  = n E! _ e . dV

211 X
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---------------(8*39$

v < v t dV’
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!II~  8.4 ~#a\, Spherical shell %d  velocity space

~indunis ( 8 . 3 4 )

-$3lnv*
ftv)  = C . e2

ua~-+~ndunl¶  (8.35.1)

PH 218
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---------e---(8.41)

--5; F(V)5;  F(V) h

0.80.8~-

.0.6  .-

I,
0.4 0.8 1.2 1.6 2.0 2.4 v-
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F (V)

t

\ 1OOO'K

PH218



R’?afi?J  ~~~~w~i;ldhT~~bw (N2)  ikp~f$fla~ia~naaa~  (T ~300%)  bla  molecular

weight U~J N
2

LTi’ln’U  28 URz Avogadro’s number  (Na)  aTiln"U  6 x 10z3  molecule/

mole ~J~IUIIUWI  most probable speed “v aadild’N2 i!

7ln m = U
N a

&:a n L iiIbu?aaaJ;?d  N, , p LaI6  molecular weight aa-aE?d  Ne UBJ  NaS8u  Avogadro’s

number

28
m =

(6 x 10~~)
=' 4.6 x wo3 nTu

7lnluni7  ( 8 . 4 3 )

= 4.2 x lOa du./%d

+ E( ql---Pr)
P(qI---Pf)  dql---de  = C . e .%:---de  - - - - - - - - ( 8 . 4 4 )
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4

1
c = -------------(6,45)

I

-BE(  ql----P$
c ! . dqI--dPf

E  =  Ei(Pi)  t  E  (q,----Pf)

-BE(qx---Pf  )

e Ei.dq,----dpf

Ei j

I
-BE(q*---Pf)

.J e .dq,----dpf

I

-@E(Ei  t E’,

e E dql---dpf

j e dq,-----dp,
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i

-BE.I.
I -f$

e

E, =
Ei hi e dq,---dp,

J

-BEi -BE
I

<? dp  .1 J e dq,---dpf

Ei =
- $- ( je3. dPi

-__
-BE.

i

1
e . tip

i,

E : bp?
i
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ihiG1ull4  y  =  ,($).

” ::
awld

m - f?bPF m -by2

_!
e _ dP _ I ,($

1 1
e . dy

a?a

m - BE i m  -by’

In  ( e . dp.) - - Iln  6 t In  ( e . dy)
I 1 I-CC -co

-----------(8.49)



x = E(K) + E’b&  E(K)  = $Jr;  t P2 t P2)
Y 2
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- -
1 .P2 = 1
2 x

p2 =
X

; kT .

d a

v2 = kT -------------(8.53)
x 7ii

+K)
=  3 R T -----------(8.54)

z

E = 1 (P2 t P; t 9,  t E’
-2rn x z

i

E  =  1P2tlaxe ---------(8.55)
;?mx 2
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C = (Z)

V aT v = 3R
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E = Eion  core  + ’ elctron  g a s

dla?lu;aUil~Wlr?rMlK~~~~

---------------(8.56)

% = (c  ). t cc )
V ion core V electron gas

PH 218 183



Pr = 1

c 2%
-------------(8.58)

1
P, = BE

Cl2 r- 1

184 PH 218



P,  =
1

BE
---------------‘~8.60)

C e r+ 1
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5. Equipartition theorem - ?? = $-kT

6. Equation of state of’ an ideal gas - PV = NkT

7. Equation of state of substance - TV  = NkT
3/2 - g3v2

8. Waxwell  velocity distribution - ftv)d=v  = n(g)  .  e - d3V

9. Distribution of velocity component - g(vx)dV,  =- n(2n@)“’ . e-+2. dVx

10. Distribution of molecular speeds - F(v)dv = 411  n(gy2.  e-&‘V2.  vZ  . dV

11. most probable speed - 7 =
-

12. Root mean square speed - V
r.tn.6. J -i

V

13. Dulong - petit principle - ~~Blv;ii~JwaduR?s  aaJuti4dil  CV  = 3R

bhiiu  ;R \

15. ~~7u~atdi7rwwaa~  ion core - (C  ) = 3R
V ion core

i 1
16. Maxwell-Boltzmann Statistics - P, = -

c eBEr
17. Bose-Einstein Statistics - Pr  =

c .k 1
18. Fermi-Dirac Statistics - Pr  = 1

c eBEr  + 1
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ll) v
x

8)  Fx

A)  v..

4)  v*  - v
X Y

34
3) (vx t bvy) kuda  b L u+im~~5

___-------__________----
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1. 1 kT
2

2. n. 0

R. 0

4. 0

--I.  (k’r/m) (ltb=)

----____-----____-________
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