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Principle of the E166-Experiment
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- E-166 uses the 50 GeV SLAC-Beam in conjunction with a
1m long helical Undulator for the production of Polarized Photons.

- These photons are converted by a ~0.5 X thick Absorber into

Polarized Positrons (und Electrons).

- The Polarization of the Positrons (und Photons) is measured
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E166 — Hardware Responsibilities

Electron-Beamline (Linac) SLAC

Undulator Cornell
Positron-Beamline(Spectrometer) Princeton/SLAC

Photon-BeamLine SLAC

Polarimetry:
Overall: DESY
Magnetized Fe-Absorber DESY
Cerenkov-Detectors Princeton
Si-W-Calorimeter Tenn./ S. Carolina

Csl-Calorimeter DESY/Humboldt

DAQ

SLAC/Humboldt Uni Berlin
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Incident Photons
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Transmission Polarimetry

Analyzer Magnet M. Goldhaber et al. Phys. Rev. 106 (1957) 826

Transmitted Photons oo i
' Total Cross-Section in lron

Magnetized Iron Block

15 cm

O =0 + O Photoettect
phot. comp. pair
! ! | ! ! ! ! |
— 30 40
Ocomp. - O'0 + I:)ePyO-p Photon Energy [MeV]

T:l:(L}l — E—nLcr — E—nL[ch—l—crphc,t—l—apa,,;r} E:I:nLPEPTgP:

TH(L) — T (L)

(L) + T (L) = tanh(nLP. Pyop) = nLP.P,op,

5(L) =

Unpolarized Contributions cancel in Transmission-Asymmetry

Measure: - = 5 A, = Analysing-Power
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E166 @ SLAC
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Schematic Overview
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All Dimensions are in mm

Re-conversion

Target: 1.75 mm - W
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E166 on Paper
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Target 0.6X, W
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W and Pb bricks
for shielding
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GEANT4 Simulation of E166
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... and in Reality
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Photodiode module
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Calibration procedure

60Co source ~ 1.2 MeV
228Th source ;o 1oy
HG
4 )
Good for COSmIiC Muons 338 MeV/Crystal
_ Monte Carlo
the correlation \ D
LG Beams >~ 1 GeV 1 GeV
DESY Hamburg 6 GeV
SLAC E166
7 GeV

Use Source for abolute calibration
Cosmics to transport Calibration between two Gains
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Good for the calibration




Correlation between High Gain and Low Gain
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Good Correlation between both Gains
(Not so easy to get there)
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Goals of running period in October
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First Beam Spectra — Run 518 10/10/04

Goal: Bring beam to beam dump and first noise check

H
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H

Small background < 100 MeV
Compare with 1000 x 5 MeV Photons= 5 GeV Energy depos.
Promising Result
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Summary and Outlook

» E166 Experiment setup in FFTB tunnel at SLAC
» Operation interrupted by SLAC accident and subsequent measures

aTime since then used to understand performance of Csl Calorimeter
and to improve other devices

» Detailed implementation of E166 within GEANT4
- include polarization into simulation

e First 'real' running period foreseen for May 2005
» Final check out of experiment components
e First task is to confirm positive impression of background conditions

» Second Run Period envisaged later this year (summer ?)
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