
International Journal of Theoretical Physics, Vol. 23, No. 6, 1984 

Feynman's Formula for a Harmonic Oscillator 

I. H. Duru 

University of Diyarbaktr, Faculty of Sciences, Diyarbaktr, Turkey 

Received May 5, 1982 

Feynman's original formula for the Green's function of a harmonic oscillator 
includes the Maslov correction. It also leads to the known formula for caustics 
for the time intervals that are equal to integer multiplets of the half period. 

The well-known formula of Feynman for the 
Green's function reads (Feynman and Hibbs, 1965) 

moo / 1/2 
K(x 2, T; xl,O ) = ( 2~rihsin00T ] 

•  2h-~m~T[(x~im00 +x2)cos00T_2XlX2] } 

If the time interval T is given in terms of the period ~- = 2rr/00 as 

T= nr/2 + 3, 

we simply write 

then, Eq. (1) becomes 

with n = 0,1,2 . . . .  ; 0 < & < T/2 

harmonic oscillator 

(1) 

K(x2,T;x 1 , 0 ) = (  2 ~r h sin 003m00 )l/2e_i(~r/2)(1/2+n) 

Xexp(  2hs-~00T[(x~im00 + x~)cos00T-2xlx2] ) (3) 
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sin 00T = ei""sino~3 

cos toT = ei""cos 003 (2) 
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which is the formula for the Green's function with Maslov correction 
observing sin ~8 = Isin o~TI (Horvathy, 1979). 

For 3 ---, 0 (i.e., at caustics), the above formula becomes, by substitution 
of (2) into (3) for sino~T and coso~T, 

nz [ m ~1/2 =(x2, v ;  e " " " ' - - '  

( i m r z  2 
• exp~ ~h-~ It x 1 +x~)-e-'""2xlx2] } (4) 

By changing the parameter 3 to a as 3 = - ia 2, a > 0 Eq. (4) takes the form 

~" ( i ~ r )  .~r ,[ m,112[ 1 1/2 
K ( x  2 ~-~ X l , 0 ) = e x  p --~-- e x p ( -  - - )  

• {2ira0 ~ a e x p [ - ( m / 2 h ) ( x l - ( - ) " x 2 ) Z / a 2 ] }  

Since the limit in the above equation is a definition of the 3 function 
(Harris, 1975), the kernel at caustics becomes 

K ( x 2  ' r t2.  0 ) = e x p ( - . r r  x[ m ~I/2 [ /  /V / ~1/2 -- --)nX2) ) 

or 

K ( x 2 , ~ ; x l , 0 ) = e x p ( - i 2 n ) 3 ( x l - ( - ) " x 2  ) 

which is of the well-known form (Horvathy, 1979). 
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