
Appendix IX: Matrix Elements 
for the Harmonic Oscillator 

Some of the more useful matrix elements for the harmonic oscillator are 
presented in the following table. They are given as functions of the dimension-
less quantities ^ = Inx^vmlh and o = Is/hv, as defined in Section 6.2. 

(ui^iu-i)=yi^ 

(u|^ |u ')=0, if u ' / u i l 

{v\^^\v-^2) = 1 VoTTTKir+I) 

{v\^'^\v') = 0 , if i ; V i ^ ± 2 

{v\^^\v-\-3) = iV(^+l ) ( i^ + 2)(u + 3)/2 

{v\^^\v-\-l) = y[iv-\-\)/2]^ 

{v\^^\v - 3) = yv{v-\){v-2)/2 

{v\^^\v') =0,[fv'y^v±loTv'^v±3 

(u|^4|^^_4) ^ ^V(i^ + l)(i, + 2)(i; + 3)(u + 4)/2 

{vl^'^lv + 2) = i(2u + 3)^{v-\-\)(v-\-2) 

(u|^4|^)^ 3(2^2 ^ 2 u + l ) 

(ul^^li; - 2) = i(2i; - 1)VI^(D - 1) 

(i;|^4,^ _ 4) ^ ^ V i ; ( i ; - l ) ( i ; - 2 ) ( i ; - 3 ) / 2 

(ul^'^li;') = 0, if u V 1̂ . î  ± 2 or u ± 4 


