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GENERAL
• Part II of a two part experiment to  measure the proton 

form factor ratio at high precision downto Q2 ~ 0.015 
GeV2.

• Part I completed during 2008 using recoil polarization 
(HRS) and electron tagging (BigBite).

• So why not just run the same way all the way down?



BIG(GEST) PROBLEM WITH 
RECOIL POLARIZATION

• Low Q2 translates to low proton energy - will not 
survive secondary scattering in analyzer.

BUT ALSO

• Complement recoil polarization measurements using a 
different technique.



THE GENERAL IDEA
• Polarized electron - 

polarized target.

• Measure asymmetry in 
both HRSs at the same 
time (equal acceptance).

Part II -Overview
Measure asymmetry in �p(�e, e�)
simultaneously in both HRSs
(equal acceptance).
Take the ratio of asymmetries
→ Systematics cancel out.
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. f1 ≈ f2.

With septa→ reach VERY low Q2

while keeping scattered electron at
high momentum (less effect from
target field).

Q2 (∆ R/R)tot.
(GeV2) (%)
0.015 0.80
0.030 0.65
0.040 1.42
0.060 0.63
0.080 0.83
0.100 0.51
0.150 0.47
0.200 0.52
0.250 0.51
0.300 0.52
0.350 0.52
0.400 0.53

• Ratio of asymmetries gives:
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• Except asymmetries, everything is purely 
kinematical factors.
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Complements MAINZ
Overlaps LEDEX, E08007-I - Different technique (systematics)



E08007 - Part II
Projected uncertainties
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But Why?
3 Reasons (out of many)
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(Compelling) Reason II - 
Transverse Radii Difference

It can be shown that... 
(Miller et al., PRL 101, 082202 (2008))
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but limited Q2 -
how valid is this fit?
Lower Q2 = Better Fit



10�4 10�3 10�2 10�1 100
0.0

0.2

0.4

0.6

0.8

1.0

Q2 �GeV2�

�
r z
�Q2 ��

�
r Z

4%

70%

82%

96%

(Compelling) Reason III - Zemach Radius

Plot shows 
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E08007 - Part II
Status and Requirements

• Polarized target.

• Septum Magnets.

• Beam Line Modifications.

• Insensitive to exact beam and polarization.

• Short target (reduce dilution factor mismatch).

• Target being repaired (UNH/UVa).

• Collaboration meeting tomorrow.

• Tentatively scheduled for 2012 (with E08027).


