CHAPTER V.

Two Limiting Cases.

It is now a matter of routine method to check our result

obtained in the preceeding chapter. The subject is that we take the

small value of the magnetic field and the nonlocal field when

absent and present of the external force field subsequently.

TV.1 Limiting Caess in the Absence of an External Force Field

B now consider the propagator when the external force field

is zero. From Eqgs. (!« ) and (IL 3C*) e have
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By using the identity e>p(i3<jE) = Coif i Js41 O and the
representations of and *? , Eq. 0 0 can be rewritten in the usmal

representation as
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It is the exact propagator of an electron moving in two dimensions
under the influence of a transverse magnetic field and a nonlocal

harmonic oscillator potential. Ue consider the two cases.
IV.1.1 Nonlocal Field Going to Zero.

Wien the nonlccd harmonic oscillator potential going to
zero, the system of interest corresponds to the case when V) —+?0 or

W — ‘.;f . First we consider the pre-exponential factor in Eq. (m-v\) :
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when we use the identity

and the trigonometric relation
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Now let us take our attention on the limiting behavior of the exponential

terms of Eq. :
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This is the propagator of a charged particle confined in two dimensions

in the presence of a transverse magnetic field.
IV.1.2 Magnetic Field Going to Zero.

This limiting case corresponds to  -i- or 6> |\

We first consider the pre-exponential factor in Eq.c®-') ;
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The expontial terms in Eg. w6 becomes
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From Egs.( 1 2 and ([5 V), it follows that
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This is the propagator of a particle confined in two dimensions

under the influence of a nonlocal harmonic oscillator potential.
IV.2 Limiting Cases in the Presence of an External Force Field.

We now go back to Eg. (HI-&€)and consider the two limiting cases
when \) -fro and 52 in the presence of an external force field.

From Eqg. (jni-3-6) > we have
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when the notation 5e,” ") » FcM™ and ~)7’z)are found in

Eqgs. Oir™), ¢ 1~rCc) and (nr. ) respectively.

IV.2.1 Nonlocal Field Going to Zero

If we take the lim it approach to zero, one can verify
that the second term of in Eg. (in (J?)vanish:
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It is the propagator of an electron moving in two dimensions subject to

a transverse magnetic field and the external fonce field.
IV.2.2 Magnetic Field Going to Zero.

For the absence of the magnetic field, *) ito in

Eq. £ . -)reduces to
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The second term on the exponential term of Egq. fis.f>) bhecomes
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and the last exponential term of Eo. becomes
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The details of these results in Egs. , (JV]|"5)and (IV-I¥) are appeared

in appendix H.

From Egs.[]. 4 ,(GV-I60 5(V.I1Y) and (Jtf<l¥) we have the

propagator ;
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This is the forced nonlosal harmonie oscillator propagator ”n tiw@

dimensions and it is the seme f(')'f'rﬁ"'a's'"'t'h'é't'"bb‘fé‘l‘h‘éd"b‘)‘/'"Sé'—'yéikanito»)



in the evaluation of the path integral theory of a mode] of

disordered system.
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