
CHAPTER V

Discussion and Conclusion.

In  th is  thesis we have calcu lated exactly  the propagator fo r 

the two dimensional e le c tron ic  systam under the in fluence  of the 

constant magnetic f ie ld ,  the exte rna l time varying foipce f ie ld  and the 

nonlocal harmonic o s c il la to r  p o te n tia l as shown in  chapter I I I .  The

method o f ca lcu la tion  we use here fo llow s Stratonovich by transform ing 

the nonlocal:problem in to  the loca l one and we have also used the 2x2 

m atrix  introduced by Papadopoulos fo r  handing the magnetization o f the 

harmonically bound charge. The m'ain Iresu lts  are given in  Eqs. .(.HT.aO j Cut.พ )

(ST £8) ? (แ1*3ร่) พ  (nr.  3 0 ) .

Up to  th is  stage we then discuss our resu lts  by the wTay to 

apply i t  in to  the system of an e le c tron ic  motion in  two dimensions 

under the constant magnetic f ie ld  which presented in  perpendicular 

d ire c tio n  to  the plane of motion and in  the presence of the random 

p o te n tia l and genera lly in  the externa l force f ie ld .A s  mentioned above, 

we use the nonlocal harmonic o s c il la to r  fo r  c a lcu la tin g  the propagator 

which, follov?ing Sa-yakanit's  work \  is  corresponding to  the zeroth- 

order o f approximation which is  done by the method o f cumulant 

expansion. To carry out the path in te g ra l fo r  the propagator

fo r  the higher order of approximation, we fo llo w  Feynman*ร 

method by using Edward's model of random p o te n tia l which i t s  action

function  is  defined as
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where th e  p a ra n e te r  d e n o t in g  th e  w eakness o f  t l ie  s c a t t e r in g

p o te n tia l which is  e x p l ic i t ly  w ritte n  here to Ind ica te  the dimensions 

involved and j5 denoting the density o f the sca tte ring  centers.

In [ไ', fO - lY t )  ] denotes the c o rre la tio n  fun c tion , defined as
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where V I  ]  correspond to  the sca tte ring  p o te n tia l which may be 

the screened Coulomb p o te n tia l,
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or the gaussian p o te n tia l 2
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fo r  the two dimensional system. The in f in i t e  orders o f approximation 

fo r  the propagator becomes
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when ร0 [ไ1 *=̂  <£■ t-'fsol/Cvhich is  found in  Eq. ^HT.3) and the average

over ร 0 5 < /- •  - ^  ) is  defined as
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Approximating Fq. (l/ .£ )  by the f i r s t  cumulant, we get

พ  =  K % , h M  ^ ร ู' , y ^ w “ - W ' ^  -

(V.r)
i l  ô I

To obtained K  (^1*0 we have to find  and the average
พ.

• Sa-yakanit have shorn tha t the average <^bJ -■SCC')̂ >
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can be expressed so le ly  in  terms of the fo llow ing averages ^  y  1'y 

and y tz }N  • Such averages can be obtained from the character-

i s t i c  fu n c tio n a l o f /(2->  ̂ From Feynman and Hibbs the

c h a ra c te r is t ic  fun c tio n a l can be expressed as
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where s^and ร^1 found in  E q .( lU -r^  <v<ci £ แ .53) -fespfdtivel^. - Ue can

d if fe re n t ia te  the expression in  Eq. (v<&') w ith  respect to H(r) to obta in
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where the symbol im plies tha t a fte r  the d if fe re n t ia t in g , we must
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set = o . Continuing the d if fe re n t ia t io n , we get
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Following th is  scheme and using the Fourier transfo rn  of

k ( า ร ^ 7 ไ > -  ̂ ,^we w i l l  get เ ^ ^ ^ ''^ )  .

S ta rting  from th is  expression, Eq. (V. *?) , a number of physica l 

q u a n titie s  can be studied . For instance , the density o f states can

where Tr denotes the trace

F in a lly ,  i t  is  in te re s tin g  to note tha t the problem presented
. , (23)
here is  qu ite  s im ila r  to  the recent problem treated by K lin e rt

on the path in te g ra l fo r  the second d e riva tive  lagrangian which can be

compared to  the nonlocal harmonic o s c i l la to r  presented in  th is  work

when both terms are tra n s la t io n a lly  in v a r ia n t.

Fourier transform according to  the standard f*rmula
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