
Note: For vectors it is useful to invent a notation that distinguishes unit vectors (ê) from generic vectors (~v). For those same
reasons, below I’ve used u(x) to denote a normalized wavefunction, i.e.,

∫

u∗(x)u(x) dx = 1; just as a unit vector is a vector, u(x) is
a ψ. While this notation is not standard, I find it useful.

∫ +∞

−∞

e−αx2−βx dx =

√

π

α
eβ2/4α

∫ +∞

0

x e−αx2

dx =
1

2α

∫ ∞

0

xn e−αx dx = n!/αn+1

Hψ = i~∂tψ Hψ = Eψ H =
p2

2m
+ V (x) = − 1

2m
∂2

x + V (x) p = −i~∂x [p, x] = −i~

∂t ψ
∗(x, t)ψ(x, t) = −∂xJ where current J =

~

2im
(ψ∗ ∂xψ − ψ ∂xψ

∗) =
~

2im
ψ∗

↔

∂x ψ

d

dt
〈ψ|A|ψ〉 = 〈ψ|∂tA|ψ〉 + 〈ψ|i[H,A]/~|ψ〉

σAσB = ∆A∆B ≥ 1

2
|〈ψ|i[A,B]|ψ〉|

Free Particle: ψp(x) =
1√
2π~

eipx/~ or ψk(x) =
1√
2π

eikx where p = ~k

f(x) =
1√
2π

∫ +∞

−∞

eikx g(k) dk g(k) =
1√
2π

∫ +∞

−∞

e−ikx f(x) dx

Particle-in-a-box with V (x) = 0 for |x| < a, but V (x) = ∞ elsewhere. Note: L = 2a n = 1, 2, 3 . . .
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Particle-in-a-box with V (x) = −V0 for |x| < a, but V (x) = 0 elsewhere
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