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Special and General Relativity (PHZ 4601/5606) Fall 2017 Solutions

Set 5

14. Relativistic Energy-Momentum Conservation.

2 T
fEM;  —
EVM ..............
1.5 ¢
(]
0.5 1
0 .
0 0.5 1 1.5 2

1. The 4-vector energy-momentum conservation reads

m m VM2 + p? E,
0 01 _ -p Dy
0 + 0] 0 0
0 0 0 0

Therefore, p* = p2 = E2 implies
o2m — By = \/M? + E2,,
(2m — E,)? =4m® —4mE, + E2 = M* + EZ

4m? — M?

Ey = 4m
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2. The requested E., (M) values are:

E,(0) = 1m,
15

En,(m/Q) = TGm,
3

Ev(lm) = zm,
1

E’Y(\/ﬁm) = ima
1

E,Y(\/?jm) =

3. The sketch is given in the figure.



