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Using Eq.(5.62), Eq.(5.61) can be written in the form

' 1 i
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(I-1)

—@', one can write Eq.(I-1) in the
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or in the form
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Inserting Eq.(I-2) into . =¢'. one can get Eq.

(563).
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To evaluate Eq.(5.63) in the limit £ — 0, we must notice that the integral in

(11-1)

because in this region the gt Will change by an amount of

order /. One might wondé e contribution of the region
(), = Q, = Q with finite ). In this'gasg of the two exponentials combined

would change by an ami
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Now, it we aﬂeu&%%ﬂ NINBADT, rlo-e me

then expand the e'-:ponenuals of Eq.(§63) in& wegean easily show ghat in the limit
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can safel ﬁ::-rget the region (), = 0. =0
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The procedure now is simple. We expand ﬁ[q—Q,.q’—Qz,f] up to the

second order for ), =0, =0, e
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Using also new variab d of Eq (5 63). the resulting
exponential is (keep up o ond order in (! and Q)
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Notice that we have rep ac‘gd the potential term eV (g- Q, _} by £1”,(q) because the

error is ofhlyﬂnu ﬁ?{mﬁmwﬂﬂﬂfﬁm to first order in
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integrals

One can see that .
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The left-hand side of Eq.(11-6) can be expanded up to first order in £ in the form
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pla.g.t+¢) = pla.g r)+-—z (11-7)

Substituting all integrating results of the right-hand side of Eq.(11-6) and Eq.(II-7) into
Eq.(I1-6), one can get
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and equating them to the#€or ight-hand side one can see that

the zero order term in & give

(11-7)

which is Eq.(5.64). Uik Eq (11~ order term in gsives the result (Eq.(5 65))
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e Wigner transform one must write its

To transform B[q,q‘,!) by using

III; 1 B q+ql‘
"'l,r'fl § ¥ . _ 4

position representation in ter and anti- symmetric,

——

v =¢" - ¢ coordinates (o _ g’ - .1). Differential operators

appear in Eq.(5.05) can s --' ‘f o th mates as follows

(I1-1)

(11-2)
and the second order are
(111-3)
and
Fa
AutiInaningns
: oy (111-4)
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BY the reason as above and Eq (I11-1) to Eq.(111-4), Eq.(5 65) can be written in
the form

A transformation of the left-hand side of Eq (I11-5) is directly,
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Transformation of the right-hand side can be expressed as follows:

-For the first term, ——*_[ aj; : l tegratmg by part one gets
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-The transformation of the last term is
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where D= 2My kT = n ki,

Ehlly; st # 15 < I‘ f. "Wi1-10) into the Wigner
transform of Eq.(I11-5) g | W\
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