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Useful Constants and Conversions

1 atm = 101.3 kPa and 1 bar = 105 Pa

1 eV = 1:602177�10�19 J

R = 8.31451 J/mol K = 0.0820578 L atm/mol K = 6.23640 L Torr/mol K

k= 1:38066�10�23 J/particle K

h= 6:62608�10�34 J s h̄= h=2π = 1:05457�10�34 J s

No = 6.02214 x 1023/mol u= 1:66054�10�27 kg

σ = 5:67051�10�8 W/m2 K4 c= 2:99792458�108 m/s

me= 9:10939�10�31 kg q= 1:602177�10�19 C

Useful Formula

νλ = c ν̃ = 1=λ = ν=c

E = hν = hcν̃

dε = ρdλ ρRJ=
8πkT

λ 4 ρPD =
8πhc
λ 5 (exp(hc=λkT)�1)�1

Tλmax= hc=5k M= σT4

C̄v = 3RT

C̄v = 3R f2E θE = hν=k fE =
θE
T

�
exp(θE=2T)

exp(θE=T)�1

�

T � θE, fE � 1 T � θE, f � θE exp(�θE=2T)=T

C̄v = 3R fD θD = hνD=k fD = 3(T=θD)
3 R θD=T

0
x4ex=(ex�1)2 dx

Ek =
1
2mv2 Ek = hν�φ

λ = h=p λ = h=
p

2mEk

�
h̄2
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2 ψ +Vψ = Eψ Hψ = Eψ 1=

R ∞
�∞ ψ2dV
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