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Chapter 5

The General Structure of Wave Mechanics

ih%y/(x,t) = Hy (x,t)

H -Ug (X) = E-ug(x)

2

P 2
H = o +V(x)=i(§ij V(%)
2m 2m i dx

Requirement J.l//*l//dX <0

'//(X):ZCEUE(X) < Complete Set
E

ju;(x)uE..(x)dx=5E.E" : Orthogonality
. CoefficientE #Al2Fg & o,

J Uz 00w (9dx = [ U (03 Cete (x)dx = .

Spectrum of eigenvalue
p(X) =Y C.Ug (X)+ [ C(E)ug (x)dE
. J J

Bounded solution Continuous solution

Juz () ue (0dx=3,,

ju;(x)-uE.(x)dx =5(E-E)



Hermitian Conjugate operator

v [[Aw O] pdx= [y (0 A"y (9
Time dependence and Classical limit
(A), =j¢/(x,t)-A-yx(x,t)dx

d(A)
dt

= [y (o) v () o

Gy/(x,t)
ot

+jw.A.W(x,t)dx+jy/*(x,t).A.

dx

o H 'WT(X’t).A.W(x,t)dx+jw*(X,t)-A- i 'l/:h(x’t)dx

<aA>+|hjy/ X,t)-A-H -y (x,t) = H " (x,t) Ay (X, ) dx

ot
H -l//*(X,t)-A-l//(X,t)=|:H+ -l//(x,t)] Ay (x.t)
=y (X, t)*-H Ay (x,t)

:<‘Z?>+Ihjw (x,t)-[AH]-w (x.t)dx
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OA d(A)
—=0 H,A|=0
If ot and [ ] D Tt

~.potential®] time-invarianto] W, 4 2] energy= H =¥ U
(Hamiltonian®] expectation value=energy)

P () o), =°+%<{%+V(X)’ "D

= ([V(x).p])

. potentiale] constante] ™, ¢ ¢ momentum H & H T},

L=0.

(%) ) °%<B—mv (X)’XD
[ Ex]) ol
/[pz,x]:—zmp \

[A-B,C]=A-B-C-C-A-B

=A-B.-C-A-C-B+A-C-B-C-A-B
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