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�� ��uα

�� ��Kβ

�� ��pβ

uα =
dxα

dτ
dpβ
dτ
= Kβ

pβ = mogαβuα -
?
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Relativistic particle mechanics
space-time formulation

τ proper time

xα space-time coordinate

uα four velocity

gα β space-time metric tensor

Kβ Minkowsky force

pβ four momentum

I

T

T̃

Ĩ

�� ��xo, xk

�� ��uo, uk

�� ��Ko,Kh

�� ��po, ph

I

T

T̃

Ĩ

uo = γc
uk = γvk

d
dt

E = P

d
dt

ph = fh

po = mo uo

ph = mo ahk uk
-

?
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kinematical variables dynamical variables

kinematical variables dynamical variables
space formulation

γ = 1/
√

1 − v2/c2

t time
dt = γ dτ
xk space coordinate
vk velocity
ahk metric tensor

xα = (ct, xk)

uα = γ(c, vk)

pα =
(E

c
,−pk

)
Kα = γ

(P
c
,− fk
)

signature : (1,−1,−1,−1)
P power
E total energy
fh force
ph momentum

PMd2-5; http://discretephysics.dic.units.it


