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in accord with prediction.?

A more complete description of this analysis
including detailed predictions of the polarization
and azimuthal correlations, together with ex-
citation function and proton angular distribution
data, will be presented in a later more extensive
publication where compound-system direct-inter-
action interference effects will also be discussed.

The authors are indebted to G. R. Satchler and
H. McManus for discussions concerning this
analysis.
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The cross sections for bremsstrahlung and
electron pair production by high-energy primar-
ies, interacting with the nuclei in 2 single crys-
tal, have been calculated by Uberall™? in the
Born approximation, and critically examined by
Schiff,®

Experiments concerning the bremsstrahlung
from single crystals have been performed by
Panofsky and Saxena* and by Frisch and Olson.?

In this Letter we present the preliminary re-
sults of an experiment on electron pair produc-
tion in a silicon single crystal using the Frascati
1-Gev electron synchrotron y-ray beam.

The y-ray beam from the electron synchrotron
passes through a lead collimator, whose aper-
ture is 0.8 x10™* radian; the beam, enclosed in
a vacuum pipe, then passes through the gap of a
broom magnet. The beam then enters the vac-
uum chamber of a pair spectrometer, at the
entrance of which is located the silicon single
crystal in the form of a plate 18 mm in diameter
and 0.08 mm thickness (corresponding to 8.5
%107 radiation length). The crystal axis [100]
is perpendicular to the plate within +1° the
crystal is used at room temperature.

The symmetrical electron pairs produced in
the crystal by photons of central energy 810 Mev
are selected by the pair spectrometer and de-
tected by means of two plastic scintiliators
viewed by two 6810A phototubss placed ocutside
the spectrometer at the distance of 1 m from the
pole edge. '

The signals are taken in prompt and delayed
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coincidence with a resolving time of 6 x107° se

The momentum range accepted by the scintil
lators is 60 Mev/c.

The experiment consists in measuring the
number N(8) of symmetrical pairs per fixed
number of monitor units as a function of the
angle 6 between the crystal axis [100] and the
photon direction. :

The energy in the beam is monitored by mean
of a Wilson quantameter.® We use 6x10%° equiv
alent quanta for each period of counting. The *
beam intensity after the extreme collimation -
used in this experiment is 3 X 10* equivalent -
quanta /minute. ‘

Under these conditions the number of prompt
coincidences in each measurement is of the ord
of N =50000 counts of which about 3.5% are ran
dom coincidences.

In Figs. 1(2) and 1(b) are represented the ex-
perimental results relative to rotdation of the
single crystal about the horizontal and the verti
cal axig, respectively.

The points of the figures are given by

£(0)=[N(6) -N(0)]/N(0),
where

N(8)=N (8

(6) » ) ‘

Np(6) and N4(6) being the number of prompt and
delayed coincidences due to the single crystal
and Npp, Npq the same quantities due to the bac
ground without crystal.
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FIG. 1. Relative variation of the electron pair production cross section in silicon single crystals (T=293°K),
versus § (the angle between the y-ray beam and the crystal axis [100]). The electron energy (for equipartition)
is E 4 =455 =30 Mev. The continuous curves of the figures represent 7(9) given by (3), while the experimental
L points represent £(d) given by (1), expressed in percent. The statistical error of each measurement is +0.7%;
" this is also indicated for some points. The different runs are indicated by the legend in the figures. Figures
- 1(a) and 1(b) refer to rotation cf the angle 6 about the horizontal axis and vertical axig, respectively.

The continuous curves in Figs. 1(a) and 1(b) are trons is concerned, we obtain from the Wheeler -

_given by Lamb formula®; -
+ + 29%) _ + =
) o, 2 K1+4F)-[2 (0+3 ] o) ¢, =(1.33/2)8 .,
2
q;n (0)+ ‘Ije @ gz being proportional to the Bethe-Heitler
% . » ) pair production cross section® in the field of the
§;;<I>n(9) and tl:e' being quant1t1'es Proportf_onal to the nucleus. We then take &, as given by 2 non-
pair production cross section .1n the field of the crystalline target.
_hucleus and electron, respectively. We have In (3) the factor (1+36%) is considered to take
2 2 o into account the variation of the number of pairs
(8, (0= + (L -P ]9, +4,°(6/0)] with the variation of the effective crystal thick-

ness due to the rotation of the angle 6 (<0.07
+ (-0 +w°(6/6)],  (4)  radian).
‘ B _ As we can see, the expe;rimental resgults are in
“where y =E i/_ K =0.5, B4 =455-Mev central energy o404 agreement with the Uberall ealculation.
{for equipartition) of the electrons, and K =910- Measurements concerning dependence of the ef-
Mev central energy of the photons. fect on the photon energy are also in progress.
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