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ABSTRACT

This paper gives rough estimates of the beamstrahlung
from colliding beams for —cases considered by the
Workshop, including the quantum corrections to the
classical treatment.

+
The beamstrahlung is the synchrotron radiation emitted when two e ,

e bunches <collide. It results from the interaction between each

particle and the electromagnetic field generated by the opposite bunch.

For a bunch of N particles with transversal area A = ﬂoi and
longitudinal dimension gy beamstrahlung leads to a beam energy spread
AE/E during the collision. In the classical treatment of synchrotron

1
radiation, it is defined ) by the beamstrahlung parameter
3 N2
s ol o Y
3/3 o_2%0
X 2z

which increases when energy and luminosity increase.

At high electron energy, that 1is when the critical energy EC of the
emitted photon is comparable with the beam energy, quantum corrections
have to be applied; they tend to reduce the energy spread computed with
classical formulae but AE/E has to be estimated for each particular
case. Useful formulae and curves have been taken from Refs. 2) and 3).

max/2 has been used.

a
An average value of the magnetic field B V-3
The following table summarizes rough estimates of beamstrahlung for

two cases which have been considered in this workshop.

+_
For a 1 TeV x 1 TeV e e collider with L = 10%2¢cm-2s-! the

breamstrahlung produces an energy spread still relatively small (< 1%).

On the contrary for a 5 x 5 TeV e+e_ collider with very high
luminosity (10%%*cm-2s-1), the critical energy becomes larger than
1 TeV and the beamstrahlung emission leads to a large energy spread, even
for moderate valués of the disruption factor D. It can be reduced by
decreasing the number N of particles per bunch and the beam spot size, at
the expense of a higher repetition rate, but keeping the total beam power

constant.
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Table 1

Beamstrahlung estimates



