
CHAPTER I V .

Two L im itin g  Cases.

I t  is  now a m atter o f rou tine  method to check our re s u lt 

obtained in  the preceeding chapter. The subject is  th a t we take the 

small value of the magnetic f ie ld  and the nonlocal f ie ld  when 

absent and present o f the exte rna l force f ie ld  subsequently.

TV. 1 L im itin g  Caess in  the Absence of an E xterna l Force F ie ld

โรTe now consider the propagator when the exte rna l force f ie ld  

is  zero. From Eqs. (โ!โ•พ) and ( IL 3C?-) 1we have
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By using the id e n t ity  e>p(i3<j£) = C o i f  i  J s -1 พ 0  and the

representations o f ๆ and *2? , Eq. 0 ร 0  can be re w r itte n  in  the usmal

representation as
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I t  is  the exact propagator of an e lectron moving in  two dimensions 

under the in fluence of a transverse magnetic f ie ld  and a nonlocal 

harmonic o s c il la to r  p o te n tia l.  Ue consider the two cases.

Wien the nonlccd harmonic o s c il la to r  p o te n tia l going to 

zero, the system of in te re s t corresponds to  the case when v) —t?o or

2 T u C l < *  £

IV .1.1 Nonlocal F ie ld  Going to Zero.
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when we use the id e n t ity

จ A CO** -  j n

and the trigonom etric  re la tio n
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Now le t  us take our a tte n tio n  on the l im it in g  behavior o f the exponential 

terms of Eq. ;
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Thus from Eqs. (X5 •1f )  and (t? , we have
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This is  the propagator o f a charged p a r t ic le  confined in  two dimensions 

in  the presence of a transverse magnetic f ie ld .

IV .1.2 Magnetic F ie ld Going to Zero.

This l im it in g  case corresponds to -r i- or 6-> V*

We f i r s t  consider the pre-exponentia l fa c to r in  E q .c® -'^) ;

ll'vm Ff-l-,0')
_sz -o o

= Il Vn ___________ ^  S t ______________ __
c lT ib*'v \ ( L ^ - f  f  3*7,0 51 [ พ -

__ In 1> l~

? f i v t  C ÿ g V w  ( ÿ t )

'M ไ 7t
น . ท่̂า (^). ( บ - < 0

The expontia l terms in  Eq. ■%-) becomes
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From Eqs. ( 1 2 and ([5 V) , i t  fo llow s that
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This is  the propagator of a p a r t ic le  confined in  two dimensions 

under the in fluence of a nonlocal harmonic o s c il la to r  p o te n tia l.

( n  .4)

IV .2 L im itin g  Cases in  the Presence of an External Force F ie ld .

We now go back to Eq. (_HT-è-é') and consider the two l im it in g  cases 

when \) -fro and 52 in  the presence of an externa l force f ie ld .

From Eq. (jni-3-6) > we have
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when the no ta tion  5 e, ^ ^ )  » Fcเ ^ ^  and ^ ) ^ ’ z )are found in

Eqs. O ir ^ ) ,  ('โl.^C ) and (nr .ฬ )  re sp e c tive ly .

IV .2.1 Nonlocal F ie ld  Going to Zero

I f  we take the l im i t  approach to zero, one can v e r ify  

th a t the second term of in  Eq. ( in  (J?)vanish:
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from Eqs. ( n r ^ o  and (ET ■ ^) re sp e c tive ly . Then F.q.^GToé) w i l l  reduce to
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I t  is  the propagator o f an e lec tron  moving in  two dimensions subject to  

a transverse magnetic f ie ld  and the externa l fonce f ie ld .

IV .2.2 Magnetic F ie ld  Going to  Zero.

For the absence o f the magnetic f ie ld ,  ^) ito in

Eq. £ โร.พ -) reduces to
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id term on the exponentia l term of Eq. becomes
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and the la s t exponential term of Eo. becomes
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The d e ta ils  o f these re s u lts  in  Eqs. , (|V|"5)and (lV-l¥) are appeared

in  appendix H.

From Eqs . [พ]. แ4 ,(jV-lôO 5 (|V. I')') and (|tf<l¥) ,we have the 

propagator ;
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sal harmonie o s c il la to r  propagator tw0

........................................................... O » )

This is  the forced nonlocal harmonic o s c il la to r  propagator ^n tw0 

dimensions and i t  is  the seme form as that obtained by Sa-yakanit



mode] ofin  the evaluation of the path in te g ra l theory of a 

disordered system.
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