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The particles are weakly inte racting id g
So eat

' exclusic inciple.
rhey do not obey Pauli’s exclusion pring¢ !

accomodate any number of particles.
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The particles are spinless. |
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ution Law .
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7% 761 Maxwell-Boltzmann Distrib B =
Let N be the l.(‘l‘lill number of distinguishable particles in an assemblys
particles, we consider N, , N,,, Ny --- N, number of particles have cn(?

, B, respectively and they can be distributed in g, , 8, 83, =~ » 8 B
states associated with the corresponding energy levels. Since, the total
assembly of N numbers of distinguishable particles is constant we carn wj

k
NE, + NyEy + NyEg + -+ + N\ E, . = 3 NE. = E
gt |
k
and N1+N2+N3+---+N = z Ni=N
=1

‘ 1 g, is the probability of locating a particle in a Certain energy stat |

of locating 2 particles in the same state is 8% 8; = g7. Therefor the :
» - . . l [ - & 1
distinguishable particles to distribute in §; states ‘(Cells) is e"N.e'

probability, for a given distribution is given by - ® (&) "'

)

N, N, N p

w8 g2 gyt (gk)Nk (g™

— i O]
Nyt Nyt NG N N H-—-._.IG
Ul

where IT denotes the product,

Taking natural logarithm on both sides, we haye

N
IﬂW:lnNr+ln H(_g_,_)__’ <l

i
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N Multiplying equation (7.10.1.8) by & and equation (7.10.1.9) £ =8

rTotar fg
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O, d(an) - zllu(]v‘..,.g‘)d]vl ln:’\/zlflv,]
1

Thus, for mest probable distribution, d(\n w) - 0

le,, El;lln(Nf-{»g’.)dNi - lnN(dN,I =0

or,

}3[lnN,—1n(N,+g,)] dN, = 0 {
i

As the systemn must satisfy (i) conservation of total number g
conservation of toal energy of the system,

(i)

N = ZN,. = constant o, 3;dN; =0
i i

ke B = ENiEi = constant  or, indNi =0
' i

i

€quation (7.10.1.7), we have

ZlnN;—In(N;+g) + @+ BE,] dN, = 0
i

As the variation dNi are independent to one another, the above sa
to zero if

lnNi—ln(N,-+gi)+a+ﬂEi =0

N;+g; Nitg a+BE
or, In Ni =a+BEi or, I_Ni L
: g a+fE, 8; @+ BE; 1
+— =e o, —=e¢ =
or, Ni Ni
¥4
or, N =—= ,i_'

g UL A
This equation is Bose-Einstein distribution law. Thus, it gives th
distribution of bosons among the various energy levels (i.e., compartmen

In thermal equilibrium for bosons at temperature T, if 4 ig the
the system and k is the Boltzmann’s constant, we can write

o e T
R <
Thus, we get from equaﬁ%@ﬁ@bml)» )
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