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Ehrenfest theorem

to disappears : center of wavepacket moves



like classical particle subject to V(Y) ·

#
* 2-5. state ket & Baseket.

state ket : IX , to >

Base Ket : 1a'x
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(utax) is Heisenberg base ket.

=> (H) : (a't) = u+ (a)(

↓ S => (a)
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(s) : 1 a . toit) = Y IX , to>

=> Base ket in (H) are "rotating" oppositely compared
to the stateket in (S).
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=> la · t) satisfies the (S) eg. But w/ the wrong sign.

-> it (at) = F( (d, t)(m)
* How?

* consistency,Calt) = <all X . to))
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Ca(t) = (a·l ) 1x, to >

= Jutal a , to >
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Schrodinger Heisenberg

12) "moving" stationary

(generally) stationary moving

Ia stationary moving (Butw/ut)

3. Harmonic Oscillator

3-1. Energy eigenkets & eigenvalues.

= + v()= mix
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w= f= k =M
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stiffness of spring.
v (x) = fFdx = -(( rX)dx = &kxz
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it -> Hermitian .
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Def1 Annihilation operator. Creation operator

=mw(i)tm)
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#

a+ => non-Hermitian.

=> T , +] = 1
*

* Def 2. Number operator. N = + a

=> N=
=> F = w( + 2) = tw(a+ + E

why they're named as creation & annhilation operators ?

Denote eigenket & eigenvalue of i

IX) = X(X) (x(X) =1)

=> FIX)=W(x+ 1) /x>

Energy eigenvalue Ex = tw (x**)

commutator [N.J & In ,
a+I

↑ T


