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c = 3× 108m/s e = 1.6× 10−19C h = 6.6× 10−34Js me = 9.1× 10−31kg

γ =
1√

1− v2

c2

x̃ = γ(x− vt)

t̃ = γ(t− (v/c2)x)

s2 = (c∆t)2 − (∆x)2

ũ =
u− v

1− uv/c2

E = γ(u)mc2

~p = γ(u)m~u

γ(u) =
1√

1− |~u|2/c2

E2 = (pc)2 + (mc2)2

Ẽ = γ(E − vp)

p̃ = γ(p− (v/c2)E)

λOBS = γ
(
1− v

c
cos θ

)
λ

E = hf c = λf E = cp

λ′ − λ =
h

mec
(1− cos θ)

Kmax = hf −W

eiθ = cos θ + i sin θ

magnitude(a + ib) =
√

a2 + b2

if a + ib = reiθ then a = r cos θ and b = r sin θ


