PROBLEM SET 1
1) The cross-section for the production of a particular particle of mass M = 3 GeV/c2 and a natural width  = 5 MeV/c2 is predicted to be given by
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where

F

M

is dimensionless and  is in natural units.
Evaluate  in nanobarns.

2) For two body scattering  a + b ( c + d  with particle a, with energy Ea  , incident on particle b at rest, derive the standard expressions:-
a) (centre of mass energy)2 = S = Ma2 +Mb2+2EaMb
b) and the magnitude of the momentum of either final state particle in the centre of mass system
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c) for elastic scattering (a ≡ b ≡ c ≡ d) show that the square of the 4 

      momentum transfer is given by



t = -2 p2 (1 – cos( CM )) 

where CM is the scattering angle in the centre of mass system and p is the magnitude of the particle’s momentum in the CMS.
3) A charged kaon decays at rest to a muon and a neutrino.  Write down the 
equation relating the energies of the muon E(, and the neutrino, E(, to the mass of the kaon. Write down the equation for conservation of momentum.


Show that the muon is emitted at a fraction of the speed of light, (, given by
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4)
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 is one form for the invariant inclusive cross-section. Show that the following forms are also invariant.
(i)
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      where 
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 is the maximum longitudinal momentum for a particle in the centre of mass system.

(ii) 

[image: image7.wmf])

(

1

2

2

T

P

d

dY

d

s

p


_1250422030.unknown

_1250508611.unknown

_1310381056.unknown

_1250511563.unknown

_1250508595.unknown

_1250500282.unknown

_1250339319.unknown

