Relativistic Energy Il .

Relativistic adaptation of Newton’s equation of motion:

r dp B mov
dt’ P V1—02/c2
Conservative force: F = —-VU.
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Work and potential energy: Wiy = / dr -F =—(Uy —Uy).
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Work and relativistic energy:

Wig = /lzdtv : % (—\/%) = /jdt% (—%) =Ty —T.
Energy conservation: 17 + Uy = T5 + Us.
Space-time four-vector: x, = (ct, z1, za, x3).
Energy-momentum four-vector: p, = (E/c,p1,p2,ps).
Lorentz transformation:
x'lz\/%, Ty =Ty, Xy = I3, t':%.
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Transformation of radiant =E/c): B'=E\|-—.
ransrormation of radiant energy (p1 /C> 1 + U/C

Invariant quantity: FE*/c® — p? = mjc>.

Relativistic energy-momentum relation: E = /p2c? + mct.
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e Nonrelativistic limit: E ~ mgc® + p_.
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e Ultrarelativistic limit: F ~ pc.



