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Optical cavity

Photon detector
Electron detector

Dipoles
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Fabry-Perot cavity

300 mW Laser
IR 1064 nm γ power and 

polarization
measurement

λλλλ/4 plate

PD for locking

Crossing angle: 23 mrad

M1

M2

M3
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ω0=140 µm

Gain ≈ 7000   
Pcav=1500 Watt
Polarization: 99.6%
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transmitted
incident

reflected

High quality mirrors:
φ=5 mm, Rc=0.5 m
T=110 ppm, L=10 ppm
ϕr=10-6 rad

L=85 cmCoupling=93%
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Photon target

Photon detector
Electron detector

Dipoles
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4 planes of 48 silicon strips
-Width : 650 µµµµm
-Energy range for 1 strip:
~ 0.13% of Ebeam

Allows e-γγγγ coincidences

3rd dipole

3rd dipole

4th dipole
e− detector

primary beam

scattered photons

scattered e−

γγγγ �������
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Scattered 
photon

So far, used only the central crystal of  the 5 x 5 matrix

25 PbWO4 scintillators (2x2x23 cm3)
- Fast response
- Compact (χ0=0.85cm, RM=2.2cm)
- Rad hard
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�Laser ON/OFF periods
�Photon polarization reversal

Compton 
spectrum

Background spectrum

Rγ Lγ
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-Energy calibration from Compton edge 
-Good resolution and efficiency

Differential measurement

Scattered elec
tro

ns

1 cm

200 µµµµm

Primary beam

H���



D. Lhuillier / ������������ Saclay Polarimetry Workshop, Jlab, 06/2003

(����
�������	�	����

������


>	���

(I��4 �5



D. Lhuillier / ������������ Saclay Polarimetry Workshop, Jlab, 06/2003

(����
�������	�	����

�H��� ���� ���
&������(=1���4 �5%

��������	���6	���	�	�����������������7������9

�0 	���������

�
�6
����	��:
	����C

∆∆∆∆ �G � ��1�∆∆∆∆HGH�# ����∆∆∆∆HIJG-)22�µµµµ�
��������:���
�����F�"��������
��
����	�����	���:�	����F��

)2�1

��K

,��

)�+

)��

�0 	� �/ % ∆∆∆∆ �G � �/ %
�6�
�∆∆∆∆HIJG-)�2�µµµµ�%

H0 	� ���%!$0 	� �0 �5%(��	� �4 �5%

)�11��)�+1K�22

1�1),�.)L,,�12

,�K+�.K*�)1�22

L�).�1)L�K)�22

+�K,��)1�L2�+�



D. Lhuillier / ������������ Saclay Polarimetry Workshop, Jlab, 06/2003

�)��M �&1�����
������

������������./ ���# �
���	���	�����0 ����




D. Lhuillier / ������������ Saclay Polarimetry Workshop, Jlab, 06/2003

7>��������A�������9�	�	�����

e-/g coincidences:

3rd dipole

3rd dipole

4th dipole
e− detector

primary beam

scattered photons

scattered e−

γγγγ �������


electron detector 
���� Energy tagger

semi-integrated measurement using photon events
above an optimized threshold.
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200 MeV incident γ

Fit data for each electron strip:
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Energy cut of the e- detector

Fit of the experimental ADC spectrum

Good agreement
with experimental
spectrum

�Reference runs + λ parameter fit to correct for gain drifts:
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330 measurements within 60 days 1% relative uncertainty for monitoring
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120 measurements within 45 days Comparison with Moller
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σσσσPe=1.1 (syst) +  0.8 (stat)=1.4%
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