
A Spin-Light Polarimeter for the EIC: 
An Update (RD 2012-11) 

EIC Detector R&D Meeting
June 21-22, 2014

Dipangkar Dutta
Mississippi State University

Monday, July 21, 14



Outline
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• Challenges presented at last meeting
   - Heat load from SR
   - Collimators interfering with accl. operation

• New developments & new challenges 
  - Possible location in MEIC lattice 
  - New detector options  
  - smaller asymmetry

• Path forward
  - More simulations
  - explore location in eRHIC lattice 
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Some Challenges

            SR power will be distributed over an area of 100 mm x 1 mm. 

          Current state-of-the-art can withstand power densities of 100 W/mm2

          A Spin-light device of the conceptual design is best suited for the 
         4 - 20 GeV energy range for currents less than 10 mA

For the proposed compact design the collimators and slits needed would be 
difficult to accommodate in a collider.

Possible solution: use bending magnets that are part of the current lattice
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Possible Location at MEIC
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Set of 8, 1.5 m long dipoles
~ 20 mrad bend angle
   half aperture 4 cm

Large separation between the magnets and 20 mrad bend angle may allow 
for a set of collimators that can separate the SR fan from each dipole.

But the field strength ranges from 0.22  - 0.55 T 
(compared to the 4T wiggler in the original design)
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Collimating the SR 

5

 

3m

20 mrad bend

4m

4m3m

The placement of collimators and slits is much simpler and will not interfere 
with accelerator operations.
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Some Spin Light Spectra 
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Synch. light 

Spin light x10 

Photon energy now peaks in the 10s of keV range. Opens up several more 
detectors options such as x-ray CCD with 1 µm  resolution.
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CCD X-Ray detectors 
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Photon energy now peaks in the 1 - 25 keV range. Opens up several more 
detectors options such as x-ray CCD with 1 µm  resolution.

High resolution X-Ray CCD
cameras available off-the-shelf.
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New Challenge 
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Asymmetry is at least 
one orders of magnitude 
smaller

C

Monday, July 21, 14



Geant4 Simulations
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Simulation reproduces photon spectrum and asymmetry

We are exploring the possibility to measure the small asymmetry with 
the new detector options
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eRHIC Options
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Consulting BNL experts to determine possible locations in the eRHIC lattice.
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Summary
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• We have identified a lattice location for a spin-
light polarimeter which would use existing magnets 
rather than a wiggler. 

• This option opens up new detector options and 
would not interfere with accelerator operations.

• But the asymmetry is a order of magnitude 
smaller and will be challenging to measure.

• We are continuing with Geant4 simulations to 
study the feasibility and also looking for options in 
the eRHIC design.
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