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Hall C 12 GeV Beamline  
Hall C beamline redesigned for Qweak – worked hard to make this design 
compatible with 12 GeV operation (and polarized target..) 
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12 GeV Beamline – Downstream of Møller  

Qweak 12 GeV 
1. Replace raster coils + add 2 more 
2. Replace BDs with larger dipoles for vertical chicane 
3. Restore Hall C girder to original location 
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12 GeV Beamline Revisited 
•  Summer 2012, met with J. Benesch and B. Dillon-Townes 

to re-assess 12 GeV beamline concept 
•  Still looks good 
•  Some small changes: 

–  Qweak used vertical correctors instead of BE/BZ combo 
 will not work fro 12 GeV, need big dipoles 

–  Replace BE/BZ with BE/BE + correctors for vertical jog 
–  “Hall C” girder moved slightly for Qweak – will need to be 

put back in original location 
–  Added shielding for Møller detectors near raster – impact 

will need to be examined 

Detailed design work will begin spring of 2013 – 16 months for design 
engineering and procurement 
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Extra Shielding along beamline 

Moller detectors 

Lead shielding 
supported from 
beamline 
stands 

Fast raster 
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Møller and Compton Polarimeters 
•  During Qweak design stage, every effort was made to 

make the Møller and Compton polarimeters 12 GeV 
ready 

•  Nonetheless, there is still some work to be done 
•  Møller 

–  Replace damaged coils 
–  New moveable collimators 

•  Compton 
–  Reconfigure chicane to accommodate smaller bend 
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Møller Polarimeter 

Bad coil  

During Qweak, large Møller quad had issues 

 Problem traced to a bad coil, but along the 
way found that most coils were not “healthy” 
 Need to replace coils (8 sets of 
coils + 2 spares) 



8 

Møller Polarimeter 
Møller jobs 
1.  Design and fabricate new coils for large quads 
2.  Design and fabricate new moveable collimators  
3.  Fix small quad cooling water clog 
4.  Install new coils and collimators 
5.  Fiducialize new collimators in collimator box 
6.  Field map, B vs. I for large quads with new coils (?) 

Collimator box 

Hall C 

ENG 
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New Møller Coils 

Had to make drawings for replacement coils “from scratch” – in the process of 
purchasing copper, getting quotes for fabrication 
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Compton Polarimeter 
•  Compton polarimeter dipole chicane must be re-

configured for 12 GeV operations 
–  Qweak  beam deflected 57 cm vertically 
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Compton Polarimeter 
•  Compton polarimeter dipole chicane must be re-

configured for 12 GeV operations 
–  Qweak  beam deflected 57 cm vertically 
–  12 GeV  beam deflected 13 cm 

•  Dipoles 2 and 3 must be raised 
–  Impacts dipole stands, beam pipe, electron detector 

chamber 

D=13 cm 
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Compton 12 GeV Design – Key Issues 

•  Will interaction region “fit”? 
–  Interaction region (where laser collides with beam) 

is “tall”, complicated design. 
–  Paulo verified last year that it should be ok – need 

to rotate valves 90 degrees. 
•  Dipole 3-4 region 

–  Need to accommodate main electron beam + 
scattered electrons and backscattered photons 

–  Instrumentation – MCC wants/needs a BPM and 
corrector in that region  
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Compton Interaction region 
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Compton Polarimeter 

Dipole 3 

Dipole 4 
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Compton 12 GeV Design 
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Compton 12 GeV Design 
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Compton Polarimeter 
Compton jobs 
1.  Modified chicane design, vacuum pipe, stand fabrication 
2.  Installation of dipole 12 GeV poles (exist)  
3.  Raise dipoles 
4.  Install new vacuum pipes where needed 
5.  Map dipole (in situ?) with new poles 
6.  Re-fiducialize detectors, chicane survey and alignment 

B vs z 
B vs x 

Hall C 

ENG 
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Timeline 
•  First beam to Hall C expected in Spring 2015 

–  In planning, I assume that means April 1 
•  Polarimetry (Compton, Møller) not required for initial 

Hall C experiments 
–  May be needed in 2016 if polarized 3He program 

begins at that point 
–  Møller quads part of normal beamline optics, but 

existing large quad adequate for beam delivery 
•  I would like to have everything, including the 

polarimeters, ready “Day 1” – this will allow time to re-
commission the system and fix problems before 
polarimetry is required 
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Proposed Timeline 

1 12 GeV Polarimetry and Beamline
 

2 Moller
3 Coil design
4 Collimator design
5  Coil procurement
6  Collimator procurement
7  Quad 1 repair
8  Q3 removal
9  Q2/Q3 coil replacement
10  Collimator replacement
11  Q2/Q3/collimator re-install

 
12  Compton
13  Layout design
14  Vacuum vessel fab.
15  Dipole pole swap
16  Field map/measure
17  Chicane modification
18  Re-install laser, edet

 
19  Beamline
20 Concept re-assessment
21  Beamline design
22  Beamline procurement
23  Qweak removal
24  Beamline install

Name J J
Half 2, 2012

A S O N D J
Half 1, 2013

F M A M J J
Half 2, 2013

A S O N D J
Half 1, 2014

F M A M J J
Half 2, 2014

A S O N D J
Half 1, 2015

F M A M

Hall C Design

Hall C Design

Hall C Design

Hall C Design

ENG INST

ENG INST

ENG MAGTST

Hall C Tech

ENG INST

Hall C Design

Hall C Design

ENG INST

ENG MAGTST

ENG INST

Hall C Phys

ACC;ENG Design

ENG Design

ENG Design

ENG INST

ENG INST

12 GeV Polarimetry and Beamline

Møller, Compton, Beamline ready April 1, 2015 
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Name J J
Half 2, 2012

A S O N D J
Half 1, 2013

F M A M J J
Half 2, 2013

A S O N D J
Half 1, 2014

F M A M J J
Half 2, 2014

A S O N D J
Half 1, 2015

F M A M

Hall C Design

Hall C Design

Hall C Design

Hall C Design

ENG INST

ENG INST

ENG MAGTST

Hall C Tech

ENG INST

Hall C Design

Hall C Design

ENG INST

ENG MAGTST

ENG INST

Hall C Phys

ACC;ENG Design

ENG Design

ENG Design

ENG INST

ENG INST

12 GeV Polarimetry and Beamline

Beamline installation work in hall begins January, 2014 
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ENG INST

ENG INST
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ENG INST

Hall C Phys

ACC;ENG Design

ENG Design
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ENG INST
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12 GeV Polarimetry and Beamline

Design work and procurement complete by January-August, 2014 


