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Abstract

This paper contains information on the laboratory angular and momentum
distributions of protons, 1" and 7~ Mesons and Kg - Mesons produced by
a photon beam with an apprcximate bremsstrahlung spectrum on hydrogen.
The data may be useful for designing secondary pion and kaon beams, for

planning experiments and for background estimates at electron acceler-

ators,

1. Experimental Details

The data of this report come from work done with the 84 em hydrogen
bubble chamber at DESY1? to study photoproduction of hadrons on hydro-
gen at photon energies EY up to 5,8 GeV, The photon beam used for this
experiment was obtained by bremsstrahlung from a momentum analysed
electron beam in a thin {~ 0.1 radiation lengths) target. The resulting
photon beam was nardened by passing it through a beam hardener of 0.6
radiation lengths of Li F, Figure 1 shows the photon energy spectrum
of the beam in the bubble chamber, This energy spectrun was determined

by neasuring electron-positron pairs in the bubble chamber and using

the (known) cross sections for electron-positron pair production as

a function of EYE). The maximum energy of the beam was 5.8 GeV for
2/3 of the data and 5.35 GeV for 1/3 of the data, All photopreoduction
events with three and more oubtgoing charged particles were measured
on 800 000 pictures., Events with one charged outgoing track were
measured in about 10 % of the film only and added to the cormspond-
ing distributions o” the other events with the appropriate weights,
The distributions in the fipures are therefore a representative
sample of all photoproduction reactions, More details on the experi-

t)

mental procedure are given in ref, .

A preliminary technical report has already been circulatedj). The
present report contains considerably improved statistics, Similar work
has also been presented by the Cambridge Bubble Chamber Grouph). Their

results agree with those contained in this paper,

2, Use of the Figures

The figures contain information on:

. . . + -
t) The laboratory momentum distributions of protons, m and 7 lesons



-D -

for various intervals of the laboratory angle OL.(BL is the angle be-
tween the particle and the incident photon in the laboratory system),
2} The laboratory angular distributions of protons, 1" and 1" Mesons
for various intervals of the laboratory momentum Py The fipures

2 = b give the number of particles per degree as a function of BL for
various intervals of Pp e The figures 5 to 7 on the other hand give the
nurtber of particles per unit momentum interval as a function of P for
various intervals of BL. Momenta are given in GeV, angles in degrees,
For example, the number of protons with a lab, momentum between 0,2
and 0,5 GeV/e and with lab,., angles between 39,5° and 40,5° is k50 accord-
ing Lo fig. 2, and the number of protons with lab, angles between 20°

and 300 and momentum between 0,95 and 1,05 GeV/c is 200 according to

fig. 5.

The curves in the figures were cbtained by smoothing the original
nistograms, The histograms themselves may be reconstructed from the

dots in the figures.

3. Photon Flux

The flux of equivalent quanta through the bubble chamber was obtained
from the experimental energy spectrum in fig, 1 and from counting the
number of electron positron pairs on the pictures, The number of equi=-

valent quanta is defined as

) all {(E_)

- = » B

leq = LBy aE, /B e

dil (BY) is the photon energy spectrum, Eymax is the maximum photon
dE eNnergy.

¥

The numbers of particles given in the ordinates of the figures correspond
then to a product of {total flux of equivalent quanta) x (target thick-
ness) = 1,5 x 106 {equivalent quanta) x {radiation lengths). (The radi-
ation length in hydrogen = 65 g/cmg, the averagé path length of tihe beam
in the scanning volume chozen in the chamber was 46 cm, the number of

.,

equivalent quanta in the chamber was 3,5 % 10



L, Neutral K~Mesons

Figure 8 shows a scatter . diagram of laboratory momentum vs, labor-
atory angle for Kz Mesons decaying into 71 inside the chamber, In
order to convert these numbers into K° flux values, corrections for
the unobserved decay modes (mainly nono) and for decays outside the
chamber must be made., This gives a correction factor of sbout 1.7.
If one assumes that the numbers of K: and of Kz mesons are equal,
one must multiply the number of events in the plot by another factor
of 2, resulting in an over all factor of 3.4, in order to deduce
values for the flux of K and K° mesons produced by the {flux x

target thickness) = 1,5 x 106 {equivalent quanta x radiation lengths},
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