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1. Polarimetry Strategy
. Mgller Polarimeter
ton Polarimeter
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Polarimerry. Sirareaey

AQWW requires measurementof the bea

Which leads ito :acontribution to the uncertainty e
1.5%

AGlobal strategy for achieving 1% polarimetiy

1. useexistingiHallCMgller polarimeter to measure:absolute;beam
polarization to <1% at low beam currents

2. Use new(Comptorpolarimeter to provide continuous, noR
estructive measurement,ofbean polarization

Fann domGomp tsennlitaneosn™ vidllsShi m
heck of thepolarimetry,
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Overall STarus

1. Use existingrHall Ovigller polarimeterto meas
low beamcurrents

APaﬂiially-su_eceesfu Mgller successfully recommissioned,hbut; e
occurring coincidentally near large changeiinpolarizationidue o cathode
activation; may lead to larger systematic:error((pasd). Looks fine for Pass2.

2. UsenewGomptopolarimeterio provide continuous neesinuetivemeasurement of

beampolarization

Alnniill tedulas With plesoulbidetsr arwirdblbmap:ho to ocnhwid:eGsle ct or  a
Replacement leackungstate yields reasonable.asymmetries.

lectron detector providesgood mesurements(Passl, Pass2)
arly.additional.cluethisitgller had trouble
s very robusty data from spring may result in <1%
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Meller @3 Problems

In spring,. noticed Mgller tune not
always reproducible
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OLLER @3 Preblems

Diagnosis@during 6 MSDrevealed shart;in
one setoof.coils

A POISSON simulationsunderway:to
model effectofibadcoil

A 2D map inserntediin Maller simulation

A> Analyzing power is affectedi-
polarization willineed correction

Problem resolvedior Rumn-2 by
Swwaipgpn “m@ge’hund A s par e

Bad coil
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1. C Woller Systematics

Predicted awtemuwr.ioﬁ, Source Uncertainty dAsy/Asy (%)
budget m‘. QWeakwm new Mﬁllﬁ‘f‘ Beam pos?tfon X 0.5 mm 0.32
conﬁguratimm Beam position y 0.5mm 0.02
Beam direction x 0.15mr 0.02
Beam direction y 0.15 mr 0.01
Avlow current running: omnly: S e 296 0.10
A}applies to ;alpamia,jﬁf Q2 current 1% 0.17
measurement, notpolarization Q2 position 1 mm 0.18
for the exparimemt Multiple Scattering 10% 0.01
Levchuk effect 10% 0.20
— Collimator positions 0.5 mm 0.06
Target temperature 50% 0.05
dP/P> 0.57% B-field direction 20 0.14
. N N B-field strength 5% 0.03
Final value for Run 1 is still . —
. . . — Spin polarization in Fe 0.25
under investigation: Preliminary -
estimate between 1% and 1.8% Elec. D.T 100% 0.04
Solenoid focusing 100% 0.10

Total 0.57

For Pass-2, 0.57 % is achievable
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FHallReRCompiien

In Compton polarimetry, polarized photons
electrons in the electron beam. Scattering rates mea
detectors determine the cross-section asymmetry and her

Electron
Detector

Scattered 1
Fabry-Perot Electrons
Optical Cavity

A o
O\ AL AT T . 73
= W Dipole S

Laser Table /

| Photon
Detector

Backscattered
Photons

Alndependent single-arm measurement of
Polarization.

/&Calibration of photon detector (coincidence mode).

Ahe ultimate goal in precision on Compton is 1%
systematic error on absolute polarization
determination and 1% statistical error determination

per hour.

Scattered electron will be
detected in the electron detector.
(diamond strip tracker).
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PaserdRerficrmance

ADuring Run-1, used lowest reflectivity
mirrors in FP cavity

/&Gain ~ 100 x 8 Watts into cavity = 7000
Watts stored power

ARun-Z use higher R mirrors
stored power = 15001600 Watts

FP cavity lock cycled on and off for
background subtraction

Locked cavity image

Overall cavity performance is pretty good
A Late in run, some issues\with cavitydock
stability

A Unclear if this was relatedtollaser itself,
or back-reflected light

aveed Siwaapepled i locking i s
ust so ffar
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DetermininggfaseriRolakizaiion

With: new techniques (usingrreflected
light), we believe wecean:geticlose to

100% laser polarization in the cavity. Measurements takerr
‘ show variations at the(0005°

We measureiitoutside the cavity percent Cieuar )
weekly and will use:armeasured 100F
Transfer Function to calculate the

99.99 —
intracavity. circular polasizatiom -

DOCP (%)

9998 ®e® @ o

g997F ¢ e | i %

Work: is; underway to get this = e e
systematic efror asssmall:as)possible 6f . e
since it is commeonttorthe)photonand wesk. %

electron detectors - .

measurement number

For pass1 syst.ertror for laser

polarization is ~0.40.5% Polarization after cavit

(DOCP - degree ofcircular polarization)
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RivoitioniDeieCiienr

Photon detector operates in energy-
weighted integrating mode with no
threshold

fEFY AComptonE'ydE'y
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Ameas —

Initially, used undoped Csl detector
from MIT-Bates Compton
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RiotioniDeiieciior

AHall A GSO detector worked well, but
they needed it back

Alnstalled existing lead-tungstate
prototype in mid-April

Al ead-tungstate yielded reasonable
asymmetries indicating no pathologies

Al ead-tungstate is being used for Run 2

system will improve

ity (for
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ndependent single-arm EU@@%’[{Q@@ @@Cﬁp@@cﬁp@[ﬁ

Iggasurement of Polarization.

alibration of photon detector 4 @ "
(coincidence mode). N " .
AWidth of Active Area 2.1 cm B .
AHeight of Active Area 2.1 cm -
A‘hickness of the Detector 500 € m
:&Strip Pitch 200 em
Afoset from Beam 5 mm (~4-8 mm)
ARotation Angle ~ 10°
A\Iumber of planes 4
A&)istance Between planes 1 cm

A% strips per plane
AI\/IetaIIization: TiPtAu

R . ; ";/ 2
—4 L -

~a_~ 2 ”
!\/e use peCVD (polycrystalline chemical vapour deposition) -

/’dfiamond , from fErefment Sixo, U

Gain is 120 mVi@ythresholdd§ 8740 my/«
and the av ‘Charge CMWS 9000 electro

L /e
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