Comp Exam Formula Sheet (gaussian)

1 Physical constants

fi truct tant ¢ L
ne str re constant : =—=—
e structure consta a=s =T
4
. _ mee
Rydberg energy : E, = 572
_ meca?
2
h
Bohr magneton : up = ¢
2mec
h2
Bohr radius : o = 5
mee

2 Vector calculus relationships

Triple products:

C(A - B)
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Product rules:

V(A-B)=(A-V)B+(B-V)A
+AXx(VxB)+Bx (VxA)
V- (¢pA)=¢V-A+A-Vo
V- (AxB)=B:-(VxA)+ A (VxB)
Vx(AxB)=AV-B-BV: A+
+B-V)A-(A-V)B

Second derivatives:

Vx(VxA)=V(V-A)-VA
V- (VxA)=0

Green’s theorem:
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Spherical coordinates:
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3 Quantum mechanics

Raising and lowering operators
for angular momentum:
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Perturbation theory for nondegenerate states:
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Harmonic oscillator: [a,af] =1
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4 Electromagnetism

Maxwell’s equations:
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Magnetic dipole field:

Energy density: U = 8%F(E -D+B-H)
Poynting vector: S = ~E x H

General solutions of Laplace’s equation

in cylindrical coordinates (independent of z):
®(p, ¢) = aolog(p)

+ Z ( + by p" ) (cn cosng + d, sinng)

in spherical coordinates:
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5 Useful math formulas
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sin(z £ y) = sinz cosy & coszsiny

cos(x £ y) = cosxcosy Fsinxsiny
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Spherical Bessel functions:
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Legendre polynomials:
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Spherical harmonics:



