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Bremsstraﬁ1ung occurs in collisions with momentum transfer less than
Q ~ 2Mc, corresponding to scattering through angles that are less than 2/v.
The major effect is the loss of longitudinal momentum ap =%fw. The loss of
beam particles will be governed by the rate of creation of particles with
momentum change greater than Apbucket’ where Apbgcket is the momentum
spread permitted by the phase stability.
The bremsstrahlung cross section in the high energy limit is
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where ro = ezfﬂcz is the classical proton radius. The number of

particles lost per unit time per IR is the integrated cross section times the
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The integral can be approximated for small Ap/p = Ay/y as
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Neglected terms are of order
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For protons, the numerical coefficient has the value,
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The bremsstraﬁjung lifetime Tbrems is given by
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where P is the number of collision points with luminosity & around the

ring and N is the total number of protons per beam.
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For the nominal SSC parameters.&f= 10°%cm “s™ ', E = 20 TeV

(v = 2 x 104), ay/y = 1074, we find
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For n., =6, N =1.3 x 1014, the Tifetime is = 6 X 103 years.
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For an electron-position collider such as CESR, with nominal parameters,

Nem 27T Ng =2 N=1.5x 10'7, the

{e) = 1045 = 2.8 hours.
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