
Formulas

Δt = Δt0γ , L =
L0
γ , γ =

1
1− β 2  , β =

v
c  , f = f0

1− β
1+ β

′ x = γ x − vt( ) , ′ y = y  , ′ z = z , ′ t = γ t − vx
c2( )  

p = γmv  , K = mc2 γ −1( )  , E = γmc 2 =mc2 + K  

pc( )2 = 2Kmc2 + K 2 , E2 = pc( )2 + mc2( )2

E = hf  , hf = Kmax +Φ  , λ =
h
p  , 

  
p = h

λ
= !k,   E = hf = !ω  

  ΔxΔp ≥ !  ,    ΔEΔt ≥ !

  
! =

h
2π

=
6.64 ×10−34 J ⋅ s

2π  , h = 6.64 ×10−34 J ⋅ s = 4.14 ×10−15eV ⋅s

d sinθ = mλ  , ym =
mλD
d  (for small angles)


