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•  EIC will map out the GPDs in the low to medium x range. 

•  But Jlab is the only facility with access to JPDs in the high-x region. 

•  So we need map out the GPDs in the high-x region to complete the  3D landscape of  

the nucleon. 

•  Need to measure GPDs for the proton and the neutron 

•  Require comprehensive measurements of DVCS, DVMP, DDVCS etc. covering the 

entire valance quark region 

•  Need a full azimuthal  acceptance spectrometer, with a matching calorimeter. 

•  Need tagging for neutron GPDs 

•  For these exclusive reactions need good vertex resolution and good momentum 

resolution.  

•  Need to be able to run at luminosities of ~ 1038  

 

The  physics need.  
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•  CLAS: not sufficient luminosity. 

•  SoLID: Not sufficient vertex and missing mass resolution. 

•  Also, large magnets are not optimum because: 

•  They are expensive, expensive to work with, expensive to maintain. 

•  Expensive to instrument : large areas needed to be covered with detectors. 

•  Given the volume of detectors, not easy to re-configure or upgrade as needed 

with new tech. 

•  With ~ 2-3  of meters or more from target to detectors, usually through air: 

multiple scattering leads to poor vertex resolution and momentum resolution, 

even with good detector resolutions.  

Why not CLAS-12 or SoLID ?  
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•  A high field  compact Solenoid  ( ~ 7 T field,  bore diameter  and length   ~100 cm) has a               
similar to a large solenoid like SoLID, but has some important advantages: 

•  Costs much less (estimate from manufacturer: Tesla Engineering in UK ~ $ 4 M for the 
magnet) 

•  Much easier to install, instrument and run    
•  The  area need to be covered by the detectors is much smaller: this allows for state of 

the art detectors   such as PbWO4 calorimeters, pixel GEMs etc. with high granularity. 
•  The path length from target to detectors is very short: much less multiple scattering – 

better resolution- clean missing mass identification 
•  We propose to fill the bore with Helium – reduce multiple scattering even further. 
•  Adding several layers of muon GEMs will allow DDVCS. 
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Solution: A compact, high field solenoid?  
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•  Charged particle coverage from 12o to 36o. 
•  E/M calorimeter coverage from 5o to 36o. 
•  Pixel GEM and strip GEM layer pairs: Pixel GEM for detecting the track, strip GEM for high 

precision coordinate determination 
•  High time res. electronics to match the hits from the two layers. 
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Spectator tagging with mTPC 

Current	plan	for	TDIS	
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Conceptual design for the full mTPC 
•  mTPC fits really nicely into the compact solenoid. 
•  No extra magnets needed; field provided by the solenoid: no clash between fields. 
•  Much higher solid angle for the electron compared to SBS.  
•  Would enable pion and kaon structure functions, neutron DVCS, neutron DVMP etc. etc.  
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G4 simulation: performed by Weizhi Xiong (Syracuse) 
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G4 simulation: performed by Weizhi Xiong (Syracuse) 
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G4 simulation: performed by Weizhi Xiong (Syracuse) 
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•  Rates about factor of 30-40 higher than in SBS. 
•  Not a problem: with pixel GEMs and fast electronics we can easily handle this rate.  
•  Simulations  and estimates show that this setup can handle luminosities up to 1038 

 

High rate considerations 
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Very good vertex, angular and momentum resolution 
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Very good vertex, angular and momentum resolution 
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•  A high field  compact Solenoid based spectrometer would allow us a comprehensive exclusive 
program and more covering the entire valence quark region. 

•  Benefit from magnet development for MRI 
•  Recent advances in technology and experience with SoLID and SBS allows us to handle high 

luminosity conditions.   
•  Would allow a very rich physics  

•   mapping GPDs over the valence quark region using DVCS, DVMP, DDVCS etc. 
•  unpolarized and polarized targets 
•  proton and tagged neutron targets 
•  TDIS for pions and kaons. 
•  and much more.  

•  We have already done preliminary simulations: 
•  Excellent resolutions 
•  Do not see any show stoppers 

•  This solenoid and associated detector development would provide an ideal test-bed for EIC 
detectors.	

Summary 


