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9.4 
 
a)  The time development is given by the Heisenberg equations, 
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The creation and destruction operators at time t  are, 
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It follows that the equal time commutation relation at time t is, 
  ( ) ( )[ ] ( ) ( )[ ] tgetatatata 20ˆ,0ˆˆ,ˆ === ++  
If at time 0=t , 
  [ ] 1)0(ˆ),0(ˆ === + tata  
then at time t , 
  ( ) ( )[ ] tgetata 2ˆ,ˆ =+  
The commutation relations increase with time. 
 
b)  
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( )tFinˆ  and ( )tFin
+ˆ  are Langevin noise operators and the requirement we impose on them is that 

they satisfy, 
  ( ) ( )[ ] ( )''ˆ,ˆ tttFtF inin −−=+ δ   
Solving the Equations above one obtains, 
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The equal-time commutation relation is, 
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If gA 2= , then ( ) ( )[ ] 1ˆ,ˆ =+ tata  for all time t .  
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