
Useful Formulas

Quantum Mechanics Fundamentals

• Canonical Commutation Relations: [x̂, p̂] = i~

• Position-basis representations: x̂f(x) = xf(x), p̂f(x) = −i~ df
dx

• Schrödinger Equation: i~ ∂
∂t |ψ〉 = Ĥ |ψ〉

Perturbation Theory

Time-independent perturbation theory

Ĥ = Ĥ0 + λĤ ′
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Degenerate case
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Heisenberg and Schrödinger Pictures

• For time-independent Hamiltonians, Û(t) = e−iĤt/~

• Schrödinger picture: |ψ(t)〉 = Û(t) |ψ(0)〉

• Heisenberg picture: ÔH(t) = Û†(t)ÔH(0)Û(t)

• Heisenberg equations of motion: ∂ÔH
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Simple Harmonic Oscillator
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Pauli Matrices

σx =

(
0 1
1 0

)
, σy =

(
0 −i
i 0
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, σz =
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1 0
0 −1

)
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