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l eyant  must FO into a n o t h t r ,  t h e  t o t a l  eneray 

chenpe by aonduot ion is zero. 

does n o t  vanish  exac t ly .  

p ropor t iona l  t o  t h e  e l e c t r o n  d e n s i t y  d i f f e renoes ;  since t h e  pressure 

differences are a l s o  inf initesimal ,  t h e  a c t u a l  work performed i s  quadre t i ca l  l y  

small .  

remains, t o  t h e  first order,  ~ E E  

ohange d u e  t o  h e a t  conduct ion desoribed above i s  i n f i n i t e s i m a l  t o  second 

order ,  sinae both t h e  amount of heat conducted and. t h e  temperature  d i f f e r e n c e s  

The work done by t h e  rnotlon of  the r a l l a  

However, t h e  displacement  of t h e  walle is 

Thus the energy ahange int roduced by changing t h e  oharge d i s t r i b u t i o n  

We a l s o  o b s e h e  t h e t  t h e  entropy 
pot. 

are i n f i n i t e s i m i l e  'of t h e  f i r s t  order. 

In o r z e r  t o  arrive a t  t h e  m e  conf igu ra t ion  reao>.ed by the s j m i l a r i t y  

t ransformat ion ,  t h e  volume must now be read+iustad; mi's it3 done by e volume 

ino rease  (1 &p ) . I n  this' process ,  t h -  en t ropy  w i l l  b e  kept oons tan t .  

A t  t h e  sane time, however, t h e  energy of t h e  uystem w i l l  dec rease  by a= 

3 

m o u n t  equal  t o  t h s  pressure mul t ip l i ed  by t h e  volume chanre, i r e . ,  by 

p ( 3 p  v). Thus t h e  t o t a l  a n e r g '  c h n g e  is 2 € E  - 3ph.  Equating t h i s  

w i th  - times t h e  o r i g i n a l  t o t t i l  energy r e  obtain 
P o t  

7 
2 c E  - 3 p P P = ) j  (E + ' E  ) 

Pot po t  kin 
Using Eq. (30) and ( 3 1 )  t o  expre6s T R ' n d p  i n  terms of E we f i n a l l y  have 

2 E E + 6 E . h  = 4 €(Epot+ po t  \ 

or E p o t + 2  %in = (s) 
The reaeoninq which h a s  j u e t  been desc r ibed  oan be applied eqUally 

j * -  
t o  o a l a u l a t i  ons with' and-without 'exahange effects. 

exchange energy, i 
The reason i s  t h a t  t h e  

2 n t i a l  enerb iea ,  i e  p ropor t iona l  t o  e /rD 
. %  




