
c = 2.998 × 108m/s
mp = 1.67 × 10−27kg
me = 9.109 × 10−31kg
e = 1.6 × 10−19C

∆t = γ∆t′

L = Lp/γ
x′ = γ (x− vt)

t′ = γ

(
t− v

c2
x

)
γ =

1√
1 − (v2/c2)

(∆s)2 = (c∆t)2 − (∆x)2 − (∆y)2 − (∆z)2

γ ≈ 1 +
v2

2c2
+ . . .

u′x =
ux − v

1 − (uxv/c2)

fobs =

√
1 + (v/c)√
1 − (v/c)

fsource

(∆s)2 = (c∆t)2 − (∆x)2

~p = γm~u
K = γmc2 −mc2

E = γmc2

E2 = p2c2 +
(
mc2

)2
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