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In s previous letter we reported the results relative to
clectron pair production from a silicon single crystal. In
this letter we give the results relative to several measurs-

ments on bremsstrehlun from a similar target. We alsc com=~
s )

y e
pare these Tesults with the theoretical prediction by Uberall

and Schilffl.

Wo used aboui the same pxporimental arrangemend described

in ref. {i. Tho only differences are that the single crystal

is now mounited within the synchrotron chamber and that thoe

spectrometer convorter.is an aluminum onej moreover We added

another counting channel, for measuring simultaneously at

two different photon energliceg.
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The esilicon eingle crystal is in $ho form of a half =

circular plate 15 mm in diamctoer and 257°1G"3 radisation

lenght thicknessi 1t 1s cut perpondicular to the axis riﬂai
within ¥ 4 mrad, as dctermined by a Lauc I-Tay vack-reflec—

tion method ', A goniometric dovice allawe the single cry-—

and a vertical

axiss the precision in the measurement of the angles 18
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E(élsko) of symmetrical vairs per fixed numbers of monitor
. . - ' . hY
units (corresponﬂlng to 10 cgtivalent guantai, 28 a fune

. d

tion of the asngle € hetween the inecident 1 Gev - clec-—
tron bean and the crystal axis, and for the central values

t, k. of +hec photon enerzics. We subiract for delayed coi
4
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cidences and fTor background as in the previous work .

We chocge K. % 900 Mev because, as it Tollows From

[ P G .J 5
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Uherallts theory , the bremssirahlung intensity at such an
e 3 5

nsray has a negligibvle dependencs on &, so that ﬁ(%l,ko)

may be usel as a normalization factor. The ¥ ~ray beam mg

nitor units cannot be used, because the shape cf the sgpec-

trum debends on éL . ﬂ(él,:o) raiges from ~53.200 o
12,500 counts/monitor unitsi
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Yue to +ths multiple draversals of the elestroans Huw’

- % "

urh Sthe ocrysitalline target, the 5’wray bean inteusiiy af
atronz: ~~ 30107 eq. quanﬁa/minute.
On tie cther hand ws have determined the nuwmber of

pairs N{k,% ) ez a Tuncticn cf I, for several Tixed va-

Same of the resulits chbained are show: in this letter.
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s quantity proportional to the bremgstrahlung inten

city in the Field of the nuclei of the. single crystal, has
heen calculated by Uberall.
Ig 18 & gquantity proportional to the bremesstrahlung in-
. . . . . 4
tensity in the electron field of a non crystalline target
We have 3
- T, ¢ a3 h
T ‘ e ! 1
2; a s ; 2 // ;
I, (& ,x) s (=) s E)
IR # f‘ :
2 EUE \
N
*$”% QMWI*T(“HJ%(d)+ > (4)
oA A - k
- ?‘—f .-'/‘7 } N -
+ WF) +> (80 T
‘ A=t “
where
x = k/E; T = 1 Gev Hlectron energy
i / 5 . ‘ -~ :
d = (PGZ/QE}(X/1~K} Iinimum momentum transferreld to
the nucleus in unites of mc,
The nume al values involved in formula (4) are %he
same ag those uvesed in mef.l, with the only differcnce thav

now we talke the latitice

Wa computeld the smeries ;i @Q‘g/f
.

ke = 240 MeV ky = 910 Mev .

Mhe experimental data show two symmetrical peaxs &

right side of él = 0 gnd & ccntral mininuam 22
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a good gualitlaiivs zgreoment with theo fiverall's calculati-—
ons obtained in the Born approximation. Fermula (4) vesults
from an intzgration over the angles of *he emitted photon

and of Lho scattered olsotrons but tiac scherence ef
among nuclel shows a sirong dopendoenaoc on

emitted photon”. This enables usE fo oxplall

the marximum value of the measured cffect

the thooreiical onesy this right be Aue ta
Pl =]

y X -ray boanm in photons enitted at suall

Pt
(6]

o — T - e
aufferrad by ¥

anglesg, owing to the sharp ceollimaticn smployed.
In Fiz. 1{b} we haves

k = 80 Mew k. = 865 Mev .

fuo

zation of %the central minimum 18 very roritical.
hotwoern %he two maxima is about 2 mrad and the curve ig ve-
ry sharp, while the goniomeiric device has an angnlar replro

0.5 mrad. We then proceed in the following

“2limingry anproximate all

she electron nean, we rosace the CrysIas
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cffect Loz an zxial fimmeiry).



fn Fig. 1(b) we plot the values 2, cbiasined by rota-
tiocn about the herizontal axis ( rToSen s rerzug bthe angle
i .
A L A¥E /2
b = (& + & )
b A . T 4

and the oncs obitalned by roltabtlon abouwd the vertical axis
e

. o
(circles) versus & = 55,

. . r B - AT
Since the error % é-:zs very small for \;EK&}~?<< 1y

wo have a good angular rescolution for
maxrima .
- . o -
The analysis of the data plotited in Figs. T(a) and 1(b)

gshowsg that the central minimum doos exist, even 1T less mnar-
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ked than the thecoretical one, expocially as far

1{b) is concerned. At +this date we do not know if *this dif-

ferenoce bobtween ftheory and experiment really exisss or if
it is duve to the insufficient angul rogolution of the ¢z

perimental arrangements. A& Dettor gonlcmedrice device iz un
f

der construction for o more precisge analysis of thoe offect,
t thesc sucergices it soeems that tThe correction to the
Poru approTima near tho minimuom is smaller than the one
predictad by Schiffjg secording to which the contral mini--
mum would be completely washed out for k = 100 Hav.
In ®ig. 2 we plot the guantity Tlx,% ! given by for-
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gxperimental value is coingident wita the theoretical one

. . s s
900 Mev, Tho data for & nmrad contfirm trhaht the 1limrtion
sperates arn angular selccticn of the photons, Pox G oot mrad
we do not draw the thoeorcitical curve bocanse ot thesc angles.
, ® v ) .

the dependence on O is very sirong, zrnd for the exporimen
) ot
tal dato we have:s §~= 1t % 0. 5 *rﬂﬂ,

s 7
The preceding cxporinents have shown o dependonce on

T o 1 H : 3 5= - e T oy o

“ of the Lremagstrahlung inltensity withoulb showing dny con=-
tral mind Yo think this ig 3ug to ¢ dinsufficient angular

ruepolution
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Intensity of tho breomssirah.ung produced in a single cry
{

stal (T = £93° X) vorsus % (%ho angle between the 1 Gev-

a
olectron beam and the orysizl axis F111} I

Phe solid curves of the figures represent Rip (B ) given
by formula (2}, while the czpoerimenial points represent
RBK(@'} ziven by Fformula (1),

The dashed surves arc simply drawn for visualizing T
behaviour of the experimental points.

The statistical szror (~2%) is indicatoed for some

points.
Fig. 1(a) k = 240 levs k, = 910 Mev
Fig. 1(v) ko= 80 Hevs k, = 865 Mev.
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Tntonsity of the bremsadrehlung produced in o 8i sgingle ory
o SRS e}

dtal g 2937 BY versue o= &/® (the fracticnal energy of
J \ e

I

$he pho+on vith rospect o the electron cnergy 2 = 1 rov ) .

The selid eurve raeproscents I{x, §-) ziven by formule

The dash-dot line represonty the semo quantity for =
nen crrstalline target (B@themﬂeitlcr‘ + Whecler=Lanb ).

Tho cxperimental poinis roprssont ths suanti ty (i},
1 1 1,02 : + A g - T XY
Tra c¢irzcles are raolavive T = 6 1 C.5 mrad, whi:ino

the coonses are rolativ:z to o= 1 T 0.5 mred.
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Piz. 1 (b} - PEBHSSTRAHTUNG THNTENSITY FRCM 31 SINGLE CRISTAL

(© = 293° K)
1 (e,x)+1_(%)

R, (8) =
: 1, (8,X ) +Ig(X,)
X
s r (0) = L100) » ¥o)
ex ! ¥{8,%,) D(K%

ANGLE BETWETH THE 1 Gev ZLECTRON BEWAM AND THE CRYSTL

AXIS (111)
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