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Maxwell-Boltzmann Distribution
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Stirling approximation : Inm! =mlnm —m

InQ =NInN —Zallnal+2allnwl
z z

find extreme value of In(Q)

§InQ = -len%SafO



61n () = -len%SaﬁO
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In order to find extreme value of In Q)

we have to use technique of Lagrange



Lagrange Multiplier Method

Usually , we find the extreme value of f(x,y)

Lagrange Multiplier Method : E n AS_E -0
or o
| of  ,og
—— A= =1
dy Oy
- gfz,y) =0



we set y is the explicit function of x

g(x,y(x))=0 ; f(x,y)=f(X,y(x))
et fug =0
| d'y
O + Gy - =0
we have f= fy —
9 Oy
.f:l: J'lﬂ::

as a result :
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510 — a6N — BSE = —z ln5+a+ﬁ£l]6al =
[
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In=t+a+pe=0 (=1,2,3..

we find : a, = w,e”*Bs

N = Zwle {5
E = Z w8 "% PE
z

Maxwell-Boltzmann Distribution function f= e~*—Pél
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N = Zl wle—a—ﬁsl total number of particle

E=Y, wee *B& total energy

L= Zl wle‘le partition function Ay
: Z 3 1
a=ln— — =
N kT
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*ﬁg a:lnE ﬁ — i

N kT
AETEFEIDmIBER N - RFENABE(E)EEZE(C) -
A HER T : E=Xe,a, . C=(dE/ dT)
a,= 1x e @ =N x g8 /(B8 + gfe )

a,= 1x e 9B& =N x eB& /(e-Bs + B¢ )

VA =Z)\007\6'BEA =1x eBeé +1x gBe=gBe 4 gBe
e =L \wpe 5 /L wye B =N/Z
=N/ (e + B¢ )



oK B

E=)¢,a, = €,a,+ &,a,
=_N£(e-88 - gbe )/(e-Be + ebe )
=_N€(e-£/kT - e€/KT )/(e-s/kT + e&/KT )

=-Ng tanh(g/KT)

C=(JE/ dT)=NKk(2&/KT)2/ (e€/KT + gE/KT )2



Thanks for your attention



