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Bremsstrahlung Radiation in High Energy particle

Collisions in the Visible Region*

M. Goldhaber and I.J. Muzinich

Brookhaven National Laboratory, Upton, New York 11973

Some features of bremsstrahlung radiation are reviewed

for visible region photons with possible applications to

ISA luminosity measurements.

It is generally known that in the low frequency region,

radiation from fast moving charged particles interacting is an impor-

tant component of the cross section because of the usual infrared

catastrophe. We examine the bremsstrahlung radiation from high energy

charged particles where the primary collision is of small angle and

dominated by the 1 quantum exchange. The Feynman graphs are sketched

in Fig. la. The soft photon has to be emitted both before and after

the Rutherford one quantum exchange process to insure gauge lnvarlance.

One need not worry about interference between the graphs of Fig. la and

lb because the Paul! principle is not relevant here where the two

particles, if identical, are well separated in momentum.
1

From the standard textbook formula - see BJorken and Drell - the

bremsstrahlung differential cross-section is
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where E. and E. Pt and p. arc the initial and final «n«vgi«s and ««1»-

elfiiat In unlta ««*r« c-1; k refers to the divtetlon of the pnetona
da•aittcd with frequency « and ̂ g la the Rutherford cross section givsn

g
4E 2 sin4e/2

cos© is the angle of scattering.

To obtain a crude estlsMte of the mgnitude of the cross«sactlon

the integrated cross section over photon directions and frequency BCCOSMS:

32,(33)3 2 ( )
Ruth

where Eg * B̂  • E when E » «. This iisasdiately gives as the angular

distribution

do M taor a i_ du
dcose _2 * x a2 ~

In order to insure that we have Couloab scattering dosdnsnt tor the

prlaary interaction this puts our angular requlreasnts of 0 ̂  ft. where

e Q is of the order of a few williradlans. He then obtain the estimate



-3-

for • given angular and energy acceptance £$ and Aw for protest

for preSMtc (» «: proton «•««>„ with r*ac0nnfe£* «i»ful«r *ee«pt«ne«a for

eh* visible r«ft<m photons we estiiMC« coe«l cross scetlon* of the order of

10*33 e«2» ufiietn for lu«iw»lel«« of eh* crdtt of 1O33 to 103* r»c»/«tc

x ero««-«tctlo« §ivt» from 1 to 10 photon owr secemdu

Ifhilt tt»l» is iHirglnci for pp cress sections I t wil l b« of s«btt«n-

tt«l Interest for elcc&tronK«l«ctroR and «Ieeeron>proeon Mediae* whtre

tht cross seeeioii are of order* of magnitude larger due to the tuatl

electron mass.
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