
CHAPTER I

In troduction

1 .1 Fre l in: inary

The problem of a charged p a rtic le  confined in  two dimensions

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

p o te n tia l is  now of th e o re tic a l in te re s t ^ .  Knowing i t s  propagator

leads us to the density of states which is  important fo r  understanding

of several in te re s tin g  e ffe c ts  exh ib ited by th is  system such as the
(2) (3)quantiza tion  of the H a ll's  resistance , the cyc lo tron  resonance , 

e tc .

In  th is  thesis we sha ll evaluate the propagator fo r  an

e lectron in  an environment s im ila r to tha t mentioned above. Although

the model we use here is  ra ther an idealized one, i t  may be re la ted

to the behavior of an e lectron in  the magnetic f ie ld

and disordered p o te n tia l which is  of in te re s t. Ve employ the path
. __ ( 4 )in te g ra ls  theory which is  developed by Feynman fo r  so lv ing  th is  

problem. Although the problem of an e lectron in  the magnetic f ie ld ,  

externa l force f ie ld  and a nonlocal harmonic o s c il la to r  is  one of 

mathematical complexity, but since L agrangian of th is  system 

is  being in  the quadratic form i t s  corresponding propagator can 

be evaluated a n a ly tic a lly

To tre a t th is  problem we use the 2 x 2  m atrix  representation 

introduced by Papadopoulos ^  fo r solving the c la s s ic a l ac tion . 

According to Jones and Papadopoulos who have shown tha t the 

problem of an e lectron moving in  the presence of magnetic f ie ld ,
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external force f ie ld  and in  the harmonic o s c il la to r  po ten tia l can be 

solved exactly . Their work was based on P a u li's  work ^ which 

evaluated the propagator fo r  the harmonically bounded p a rtic le  under 

the in fluence of the time vary ing fo rce . And P a u li 'ร method was based 

on Van V leck 's  work ^  on the correspondence p r in c ip le . We wish now 

to extend Jones and Papadopoulos'ร  work to include a nonlocal 

harmonic o s c i l la to r  p o te n tia l which introduced by Sa-yakanit 

In  our eva luation we r e s t r ic t  ourselves only to the system of the 

e lectron confined in  two dimensions. To s im p lify  our problem we f i r s t  

transform i t  in to  the one of a charged p a r t ic le  bounded by a fixed 

harmonic o s c i l la to r  p o te n tia l by using S tra tonovich ' ร transform ation.^ 

The requ ire  propagator is  obtained by taking the gaussian average of 

the propagator of the transformed problem. A fte r completing the 

gaussian in te g ra tio n  we obta in  the exact propagator.

1.2 O utline of Thesis

The Purpose of th is  thes is  is  to evaluate the propagator of an 

e lectron which is  confined to  move in  two dimensional system under the 

in fluence of the magnetic f ie ld ,  the exte rna l force f ie ld  and the 

random p o te n tia l.  The basic idea of our evaluation come from the works 

of Papadopoulos Jones and Papadopoulos P au li ^ ' ,

Van Vleck  ̂ S tratonovich and Sa-yakanit ^ ^ .  The ou tline  of

our work is  as fo llow » .

In  chapter I I .  ve form ulate the Feynman's path in teg ra ls  by 

using the knowledge o f Schroedinger ' ร equation and show how we

can take the in te g ra tio n  of the path in te g ra ls  fo r  the quadratic 

Lagrangian system. A few examples are contained in  th is  chapter.
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In  chapter I I I .  we evaluate exactly the propagator fo r  an 

e lectron  moving in  a nonlocal harmonic o s c il la to r  po ten tia l under the 

time varying externa l force f ie ld  and the homogeneous constant 

magnetic f ie ld  which is  presented in  perpendicular d ire c tio n  to the 

plane of the e le c tron ic  no tion .

In  chapter IV . we consider the two l im it in g  procedure fo r  the 

propagator in  the absence and presence of the externa l force. Such 

the procedures are taken when the magnetic f ie ld  is  sm a ll, compared to 

the nonlocal f ie ld  and viceversa.

In chapter v,the discussion and conclusion are given . Some 

fu r th e r possib le ca lcu la tion  is  also dicussed.
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