
2 j ii-
i=x y z

P, Py P*

6&
L x := YP 1 - ZP j

L, = ZP,-XPZ

L, = YPy-ZP*

i, = - c a aih y--z-
az ay 1
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7.4 hMd&J&ojUd~  (spin angular momentum)

S*W(r,spin)=  afi’y(r,spin)
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d0 or = f7,; + c2r,cF  = 8,  + d,

mph 6,2 = a; = af = a,2  = 1

. a:. . =cr~,+,:,+,~,  =1+1+1=3

0:=3
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= AHB - ABH + HAB - AHB - BHA+  BAH - HBA i- BHA

151$il H

. AH = HA. . , BH = HB

:. ii&(AB- BA)j=  0

-L-ldj,ii

< dt
>  =;<[i,[i,sn>=  0
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O-i 0

s, =% i

1 I

0  - i  =(l~+~l~)

0 i 0

/
0 1 0

exp(ifiJ, =exp MY):.MY=E
&!

-1 0 1

o - 1 0

\

o - 1 0

0 1 0 0 1 0

-1 0 1 = ‘(-2)1 -1 0 1

o - 1 0 o - 1 0
/
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< [XP,  H1 > = j~kv’(xpH  - Hxp)w

= Idxy *xpHv - jd&‘fv)‘x~v
= E~dx~‘xpy+lxy~‘xpy

= 0

w"OlSfMl H =&+V(x)

.
eY& < [xp,H]- >

w”i0 <XT>
dx = cp’/m>
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