Phys 451 Winter 2026

Worksheet #4
(Monday, January 12, 2026)

Name
Questions (5 pts):

Consider the number operator N = a'a, where a' and a are creation and

annihilation operators, respectively.
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(@) Is a'a = aa' ? In other words, find the commutator [a,a']
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(b) Using the result of (a), express ga’ in terms of the number operator N

aa+:&+@+i_ - N+ 4L




(c) If you have time: Find the relationship between the Hamiltonian of the 1D

Y

” harmonic oscillator and the number operator.
TS L
arta =gt u [L/Uj -

S (K¢ P

AL Az

L

’nwj)

m

= P + mw e +;/.‘_#.f~;’77£ -—*-;H—-’
h

TV T




