
PHY 251, Spring 2008: Equations for Exam 2
This is the April 18, 2008 version.
p = h/λ, E = hc/λ = hν with hc = 1240 eV·nm. 1 eV=1.602 × 10−19 J.
h = 4.14 × 10−15 eV·sec,h = 6.63 × 10−34 J·sec,̄h = h/(2π), andc = 3.00 × 108 m/sec.
Masses:me = 511 keV/c2,mp = 939 MeV/c2. ∆E∆t ≥ h̄/2, ∆x∆p ≥ h̄/2.
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3D Schrödinger equation with Coulomb potential:ψ(r, θ, ϕ) = Rn,l(r)Θl,ml
(θ)Φml

(ϕ).
Volume element:r2dr sin θdθ dϕ.
ForU constant:
E > U : ψ = A sin kx+B cos kx, k =

√

2m(E − U)/h̄, and

E < U : ψ = C exp[−ax], a =
√

2m(U −E)/h̄.

Infinite well: En = n2π2h̄2/(2mL2) with ψ =
√

2/L sin(nπx/L)

Harmonic oscillator:En = (n+ 1

2
)h̄ω, ψ0 = A exp[−ωmx2/(2h̄)].

∆x =
√

〈x2〉 − 〈x〉2

Energy order of shells:1s < 2s < 2p < 3s < 3p < 4s <∼ 3d < 4p < 5s < 4d < 5p
< 6s < 4f <∼ 5d < 6p < 7s < 6d <∼ 5f . . .

|L| =
√

ℓ(ℓ+ 1)h̄, Lz = mℓh̄, ~µL = −(e/2m)~L.

|S| =
√

s(s+ 1)h̄, Sz = msh̄, ~µs = −(e/m)~S.
U = mℓµBB = 2msµBB with µB = eh̄/(2m) = 9.274 × 10−24 J/T.

λs − λ0 = h
mec(1 − cos θ)

2d sin θ = nλ
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