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per1 we presenfed experimental data concerning

of 150-MeV photons. We obtained these data by

in eleotron pair production at certain angles,
ter.

ot feasib1e when the photon energy is larger
the anglevof emission of the pair particles,

ary photon, becomes too small.

In this letter we propose a method for measuring linear pola=

 riza£ion besed again on
acoount the pair paftic]
_verterz. ,
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‘1s the velocity of the ]
and striking a single cx
feciprocal lattice axis
‘cular to each other and

We started from

asymmetry in pair production, but taking into

es emitted at any angle in a thin crystal cone=

0f thig method are also examined.
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a high energy photon beam of momentum

ystal at a small angle & (< 0.1 rad) with a

?ﬂ, We choose two other axes b2, b3 perpendi=-

to b in ordcr to have a reference frame.
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May! 183 electron pair production differential

cross section from line

and we used the same calculation technique employed in other works

rly polarized photons in the field of a nucleus
1,4,5,
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ted over the emission an
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as A
21756,
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A. is the Compton wave length ol the e-
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number of fundamental cells in the crystal, 5
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re factorG' and = is a reciprocal lattice vector;

-y
s components in the reference frame by, b2, b3,

2
_.’Eh

(hj integer number);
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- . acd
of s the dyhedral angle between the planes (57, t5) and (B?, =Y.

- The other gquant
given by 'ﬁbera117,
The‘triple sum

g = (81, B2y 83) sal
» g
Fote that S is

of the orystal, whil

rily coincident witll the fundamental ones.

ities in Formulas (2) and (3) are defined and

in FTormulas (3) is extended over the triplets
isfying the relationship

1 + (82 cosX 4+ gy sen®) % > J

defined with reference to the fundamental axes
st gy are refarred to the axesﬁia, not necessga

The introduction of the

axes bj is convenient as the cocherence effect takes place only at
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'_small angles &'between the photon direction and a lattice 'axis.

v If we put gy = 0 ahd K= 0 (or n/2), we find again the func-
tions given by us in reference 4 (or 1) and by ﬁbérallS for brems=—
Btrahlung. | h
| ‘Let us consider a fliamond-like orystal. We have N /N =1/8 and
A = a3, a belng the edgle of the fundamental cube in units of ,xc.

The structure factor is| given by
S = é.f * exp '&')’f{n, ) )]+ U/w[;‘f(nz +ng) ]+ €xp [;'/7/’75'*”1)]}2 ’
‘ '{}+e§bz;éTﬁh+”z*”aZZ;

,wﬁefa'(n1, no, n3) is Y triplet of integers numbers.
 L§t'ﬁs assume %} j [}10] r11OJ = [0013 3 it follows

qf'- as -1a/V?; ay = ad

- The structure of the reciprocal lattice planes hy = 214, 14
Beiﬁg any‘integerrnumber, is given in Fig. 1a of reference 4, The
' structure of the planeg hy = 214 + 1 is about the same, with the on
.iyidifférence that now the axis"[116] intersects thess planes in
‘the oentfe of a rectangle, the vertices of which are in the nearest
.vfour points having \S\zb= 64 (Points enclosed in ithe circles in
Fig. 1a of reference 4). '
_ Numeric#l'calculations were made for a diamond crystal at room
" temperature, aasu@ing A.= 129, a/2n = 147, /3= 61.1, A = x/2, with
theﬁéhoioe'of the ﬁréoading axes; These conditions are very conve-
'nient in order to obtain a large asymmetry ratio.

~ Some results are displayed in TMig. 1 as a function of the angle
» 9!between.the dlrection of the prlmary photon and the axis [110])
fbr'syhmetrical pairs [y=1/2) and a photon energy k = 3 GeV. The
:oontinuous curve represants the asimmetry ratio Rc given by Tormu-
1a (1) (read at the right scale); the dashed curve represents the
cr§s§ seétibn from unpplarized photons given by the second of Tor-
.mulaéi(a) (read at the| left scale). One can see that the largest
value of R, is 19.0%, for B = 49.5 mrad.

rpet us,choése now| at each energ& k the best vaiue of B, i.e.,

the value 974 for whilch the largest value RcM of R, is obtainod.
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iy 9M)o
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nted as a function of k in Fig. 2. (The con=~

left scale are for R,ys the dashed ourve and

of the plenes h, ¥ O is negligible down to
energies this dontributiocn becomes important,

mains very small, as in the case of the plane

In order to measyre the linear polarization of & photon beam

(not necessarily monog
gimple apparatus, gimi]

on cohsrent pair prody

hromatic but with k

2 1 GeVj ome can use a
lar to that employed by us in an another work

ctions. Let the directions of %the photons be

‘parallel and let the BHeam hit a thin? anslizer diamond crystal at

room temperature contained in a pair spectrometer. Lst us choose a

particular energy x by fixing the spectrometer magnetic field and

detect the symmetrical electron pairs emitted at any angle by means

of a conventional asystem of detectors. The numbers of symmetrical

-pairs detected decpends on the cross sections do; and do, already

calculated and on the

amount and direction of the photon beam polg

rization. Let us arrange the gnalyzer with the axis [110] at an an

gle b with ¥ slightly

larger than Qﬁ“ and

place the plane of the

‘axes [110] and [OOI] parallel to ﬁ: Then rotats the analyzer a=-

round thq direction of ¥ until the largest counting rate is obtai-

nad./In this situation the polarization of the photon beam is paral

lel to the plane determined by T ana [1101 « Let N, be the number

of symmetrical pairs detected per fixed-number of photons. Then ro

tate the analyzer by PO° around.z; let Ny

numbers - of pairs.

The quantity whigh is meaningful for

blities is the relativie difference beitweon

N,y =N

2R, P

(4) D = &

Ny

7~ RemP

Rgyy being given in Fifg. 2 and P being the

ton beam, given by

P =

Ny - ’7/1

Z ——— ’

g+ Ny s

‘be the correspnndent

the experimental possibi

Ny end N, . It is given by

polarization of the pho-
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n; and n, are the number of phofons in the beam with the polariza
_tion perpendicular énd parallel,rrespectively, to the flane (E}[j10]).
| The measurement ¢offers no difficulty whenever k = 1 GeVs; bei&w
this value Rgy 18 too|small, so that, with the usual values of P, D.
becomes smalier than 5%, which is the lowest measurablevvalue. From

Formula (4) we obtein

' L7 2
(5) ,Pm':QcM 2+ ’

In ordexr to'ébtain precise values of P it is necessary to mesa
sufe D with a good statistical.accuracy and to correct Rcﬂ‘for the
pair production in thpe field of the electrons, for the unavoidable
angular divergence of| the photon béam, and for the energy acceptan
".ce of the‘détectors. This is a étraightforward matter in each par-

ticular experiment and we do not take it into account.

Phe error propagated on P by the statistical error of the counts
ie | |

2 77D
Ropg (240) (Zfi))/VJ_‘

(6) Ap T

Owing to the large values of the pair proeduction cross sections, it
seems reasonable to cgollect a number of counts Nj =~ 2°ﬁ¢4% provided
" that the photon beam |intensity is not too small. Lat us eounsider

the favourable case I = 50.0%. From Formulas (5), (6) we cbiain

M
PZ = 2.2
As an. unfavourable cdse we consider T = 5.0%. We have
® .
P . 20.0%.
P

We notice that this type of measurement is very much simpler
g
than the measurement |performed in the previous work , in which we

had to operate an angular selection of one particle in the pair,

In reference 1 we gave the calculated polarizaticn of k=150-MeV
bremsstrahlung pho%ons from E1 = 1 GeV electrons in a single diamond

crystal.
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perfectly parallel-collimated end moncdener-
ose energy is Eq. This beam hits a thin diamond
ature at an‘angle 52 with the orystal axis
of the electrons is parallel to the plane de-

.. The entire bremsstrahlung

rence 1.

" Among all the polsible values of 62 let us choose the angle

JH for whiech the pol

photon energy k. The ¥
x = k/E, (tho
tative values of By (

future accelerators.
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Fig. { - Electron pair production from k = 3-GeV linearly polarized
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311 « The continuous curve represents in W the

tio given by TFormula (1) (read at the right

scale) and the dashed curve represents the cross section
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