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wavelength, and ¥ = Ep/m the Lorentz contraction fj pr in the rest system of the electron.
Fig. 1 shows the optimal angle 6 of the crystalls s hrebmis of thp SOS aligned crystal
with the beam as a tunction of electron energy fog - redicted at £, =
0.7E43 by equatien (2). By chianging thoangle 0 ¢ the eleesron
boam, tho pocition of tho hard photon poah ; ate choies of
A the intensity of the SOS radiation wmay axe § n by an ordar of

magnitude.
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. tion lines up with a crystallographic plane in the SOS orien-
#% condition is fulfilled. For channelling radiation the coherent
#he interatomic distances and the long range motion, characteris-
tic for planar channellingelectrons, becomes dominant over short range variations with the
emission of low energy photons. Theoretical calculations predict a more intense soft photon
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In this experiment we used a 1.5 em thick Si crgfstads rientation, The 178 GeV
electron beam had an angle of & = 0.3 mrad .
directed along the (110) plane. The high ene o
expected at a photon energy of £, = 125 Ge) {5t 3
radiation is expected to be enhanced by abo _'f='é facl 1 fic Bethe-Heitler
prediction for a randomly oriented crystallié

The NA59 experiment was petformed in the [NORGIS EERN SPS, where unpo-
larized electron beams with energies above 100 GeV ard¥agintl¥ We used a beam of 178
GeV electrons with angular divergence of o = 48 prad and o= 35 prad in the horizontal
and vertical plane, respectively. ' '
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¥ experimental setup.

Sier with 2 urad precision and serves as radiator. A multi-tile
synthetic diamond cryst goniometer can be rotated with 20 prad precision and
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is used as the a.na.lyzer of the linear polarization of the photon beam.
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For the cho cm thick Si crystal, the most probable radiative
energy loss off ctrons is expected to be about 80%. The number of photons
emitted by an electron tf al is high with an average multiplicity > 15

edfalong the first part of the trajectory of an-electron
{s will be emitted along the full length of it. Clearly,
e crystal and emit only soft photons.

pair spectrometer ,
Fig. 4 shows the total fgdiated energy by the electrons that passed through the Si crystal.
The peak of radiated enfrgy is situated at 150 GV, which means that each electron lost
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ction of the total radiated cnergy EY in -

izgpion is shown in Fig. 6 as a function of photon energy. It is
Hiation in single crystals is linearly polarized and the low en-
aleo prodiotod to be lincarly polarised in the MC timulationg.
icted with an insignificant polarization.
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Enhancement

o ‘ the total elliptical polarization is decomposed into

2 ccwa copuicus. T waivisadial wins, une

% Piotal = \/ hnear * Peircutar - 2)
| ";.. e chosen to have the total linear polarization from the SOS

th, th m=0. Then component is also zero because the electron
scted 1 component of the polarization shown is in Fig. 6.

In order to determinSiie linear polarization -of the photon beam the method proposed
in reference {15) with anfbriented crystal was chosen. This method of measurement of the

linear polarization of high energy photons is based on coherent e*e~ pair production (CCP)

beam is unpolariZe
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polarization g Omeislam makes an oriented single crystal suitable as an efficient

polarimetes fon high m:-, Wl 4
The basic characteristic of t er is the analyzing power R of the analyzer crys-
tall [15]. BT stal type and its orientation a maximal analyzing

imental quantity is the asymmetry A of the cross
and perpendicular polarization, where the polarization di-
h a particular erystallographic plane of the analyzer crystal.
e linear polarization of the photon beam, A, through:

§. = ete™) — oy — ete)
L — ete~) + oy — ete)

=RxA. (3)

The analyzing power esponds to the asymmetry expected for photons that are 100%
linearly polarized perpendicular to the chosen crystallographic plane.
The existence of & strong anisotropy for the channeling of the e*e™ pairs during their
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FIG. 7: Analyzing power H ' i iamGpaiErystal as a function of the photon energy
E., (black curve) for g 8 i divergence and (red curve) for the
Monte Carlo cimulk s 2 nagonditinng in the MAES axparimant.

BN CLUSION

; e igh energy photons emitted by electrons passing
through our Si crysta! radlato oivedan the SOS mode have a linear polarization smaller

1 rientation has interesting peculiarities since three different ra-
diation processes are invojyed: (1) Incoherent bremsstrahlung due to the electron scattering
on potential fluctuations@ue to individual atoms. (2) Channelling radiation induced by the
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FIG. 8: Asymmetry of the ete™ pair ion indk o amond crystal as a function of the
photon energy Ey which is measured to digermingithe B component of the photon polarization In
the SOS-aligned Si crystal by 178 GeV ele The black crosses are the mepsurementy and the
red histogram represent the MC prediction.

fveen crystallo:graphic planes. (3) Coher-
ent bremsstrahlung I dinal variation of the potential due to the

recent calculat ! FPpYocesses into account.
; s both the transverse potential (channelling radiation) and
the longltudmal poten : pectrgm of the emitted radi ation should show frequency

components characteristic to Joinena along with possible mixed frequencies. The

low energy m i8 identified in the MC simulations to the chan-
nelling 1449 olarization and the high energy peak corresponds to
the eql ; MeakB) with negligible linear polarization.
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