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Advantages: Disadvantages:
1) Large cross-section 1) Invasive with solid targets

2) High analyzing power at U ,,=90A 2) Low target polarization ~8%
3) Beam current limit ~3 A (heating)

3) Particles in the final state with 4) Systematic errors on the target

E~E,/2 & coincidence eliminates polarization
background 5) Lewwhuk-ef f ect o
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Polarized Electron Targets and Technigues
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Target polarization has to be Target polarization is

K measured before using / k taking from literature /

Hall A Moller polarimeter ( Jlab) has both ocl assi coO0 anc
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Target Pol ari1 zati on

D F=pp(t)dt=mDM3 S, + mDH3 S, +DB_ 3 S,

foil oil
| ion~21500
foil~ I'm

Foil P\fck- up coil
oK h a r k anetbosl: @onstant field, movable foil

D F= p(t)dt = /73DM 3 S +n3DHl3 S, +DBretiSC

Const. ->0 ->0

foil oil oil
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Magnetic Stand for Foil Polarization
Measurements
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Constant magnetic field, two field geometries, movable  foil
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Foil Polarization Measurement
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Target 4 Iron 9.3um

N\ ) a) raw signal from  pickup coil
b) integrated signal, subtracted background
\n corrections on return field
averaged 10 measurements
c) maximal and Hall A geometry fields
d) corrections on foil thickness, target angle
/‘ and magnetic field geometry,
foil coordinate relative to beam
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Types of Beam Polarization Measurement

ffel%on Lab

Position
Material park SM* Fe Fe SM SM Al
Thickness, em - 6.8 9.3 14.3 29.4 13.0 16.5

* - Supermendur

Type 1 - measurement in point
Type 2 - foil scan in transverse direction
Type 3 0 double direction foil scan (like snake)
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Difference Between Types of Measurements

Difference between Type 1T and 3
S e e T T T

Difference between Type 1 and 2
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Systematic error Type(1 ; Systematic error Type(1 - 3):
(0.2+0.5)= NO.7% N1.0%
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Double Scan (Type 3) Results

Moller Targets Double Scan Results

| : LEFT 0 integral polarization
5| ® -Target2 m —}i'argets i —Target§4 ¥ -Targets -24cma A 0.1cm
‘ RIGHT 4 integral polarization
-0.1lcma A 2.9cm
TOTAL O integral polarization
-24ecmdA 2.9cm

Beam Polarization, 7%

beam direction Is:
-25cm d A 3.0cm
Systematic Error for

target 4. +/ -0.3%

| runa largets 4 coila 158637

Target 4: 1
Fe 9. 40m |

TOTAL \ RIGHT -
Foil part o, |
85.01/84.46=0.65% e > < \/_/
7.675/7.542=1.76 % .. . .. .. N~
if polarization is
constant along the half of the foll

7.675% \ 7.542%
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Beam Polarization Measurement with all
four Targets

Deflection from Average Polarization Summary Deflection from Average Polarization
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Measurements

Systematic error (all targets). (0.6+0.4)/2= NO.5%
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Target Systematic  Error
(OoWeako Fi el d)

Stand measurements 0.25
Double Scan (Left vs. Right) 0.3
Tyel vs. Type 2 0.7
Type 1 vs. Type 3 1.0
All Four Targets Discrepancy 0.5
Target angle 0.3
Others 0.5

Total 1.5
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Targets: pure Fe foils  1-1 Om2-1 Om3-4 Om4-12 Om
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Target Saturation Test

PREX Target Saturation Test DVCS Target Saturation Test
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Beam Polarization Measurements

Warping+Misalignment

Beam Polarization vs. Moller Target DVCS Beam Polarization vs. Moller Target

Mo

i Ta[:'geﬂ =1 u:m
Tai’get2= 4um

o
SUMMARY.

4 Target3=4um
v Targetd=10um

—_

o
o
- < < —SUMMARY

Polar.TargetN—Polar.Average, 7
Polar(TargetN—Average), z

S
n

'
—_

@ Targetl=1micron
w Target2=1micron
& Target3=4micron
¥ Targetd=12.5micron

1 2 3 4 5 6 7 8 9 ' . 2 25 3 35 4
Moller measurements —— Moller measurements

03 Oct.=3.75T
15 Ot =397
27 Oct=3.9T

o

(M(B)/Ms)

magnetization

M. Loppachero MBI | er Po
; J for CEBAFHal | Co6 PhD
n—field&o(Tesla) 7 9 Basel 1996

m :x§ Jettg/ on Lab MBI I er (lron Foils) Existi rmgGlamazdihni ques PAVI11 Rome, September 8, 2011 14
SEFT °



