
Constants:

NA = 6.022× 1023 things/mol

ke ≡ 1/4πεo = 8.98755× 109 N ·m2 ·C−2

εo = 8.85× 10−12 C2/N ·m2

µ0 ≡ 4π× 10−7 T ·m/A

e = 1.60218× 10−19 C

h = 6.6261× 10−34 J · s = 4.1357× 10−15 eV · s

 h =
h

2π
hc = 1239.84eV · nm

kB = 1.38065× 10−23 J · K−1 = 8.6173× 10−5 eV · K−1

c =
1

√
µ0ε0

= 2.99792× 108 m/s

me = 9.10938× 10−31 kg mec
2 = 510.998keV

mp = 1.67262× 10−27 kg mpc
2 = 938.272MeV

m
n0 = 1.67493× 10−27 kg mnc

2 = 939.565MeV
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Basic Equations:

~Fnet =m~a Newton’s Second Law
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Oscillators
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Approximations, x�1
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Misc Quantum

E = hf p = h/λ = E/c λf = c photons
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eVstopping = KEelectron = hf−ϕ = hf−W

Bohr

En = −13.6 eV/n2

Ei −Ef = −13.6 eV
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Quantum Numbers

l = 0, 1, 2, . . . , (n− 1) L2 = l(l+ 1) h2

ml = −l, (−l+ 1), . . . , l Lz =ml  h

ms = −± 1

2
Sz =ms  h S2 = s(s+ 1) h2

dipole transitions: ∆l = ±1,∆ml = 0,±1,∆ms = 0

µsz = ±µB

~µ s = 2~SµB

Eµ = −~µ · ~B

J2 = j(j+ 1) h2 j = l± 1

2

Jz =mj  h mj = −j, (−j+ 1), . . . , j

Calculus of possible utility:
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