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First Year RELATIVITY Classwork 2 Answers 16Dec04

=31
a) m, = %wxlo“ =51.1x107316+19 =511keV/c?
1.6x10" -
=27
b) m, = %xwmm =59.39 %1071 =939 MeV/c?
1.6x10 -
) E*=p’c+m’c' =1 +(0511)° —E =1.12 MeV
d) E*=p’c*+m’c" =1)* +(0939)> — E =939.00053
K = E —mc? =0.00053 MeV =530eV
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o K=2 oD (00053 Mev —530eV
2m  2x939 -
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2
SO 3E =m’ct — E:imc2
NE)
K=E-mc* — (i—ljmcz =145 MeV
NE) o

To make an ¢ - particle we need process [3] once, process [2] twice and process
[1] twice. So the energy released = (2x0.41+2%x5.51+12.98) MeV .

In addition two e annihilate with two e, giving E = 4mec2 =(4%x0.511) MeV
Total energy released = (24.82 +2.04) =26.86 MeV
7z, — y+y. Decayatrestso p, =0

Momentum conservation: —  p, + p, =0 equal and opposite

Energy conservation: — E+E,=m.’
But E, = E, = pc (photons are massless)
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(a) So E, =M< 135 = 67.5 MeV
2 2 _
E
(b) and p=— =67.5MeV/c
c S —
K’ > 7°+7° Decayatrestso p, =0
Momentum conservation: —  p, + p, =0 equal and opposite
Energy conservation: — E +E,=myc’
But E, =E, =/ p’c’ +m.c*
2
(a) So E, =K % =294 MeV

(b) and p2 = E> —m2c* =(249)> —(135)*
and p =+62000-18225 — =209 MeV/c



