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GEMs in our experiments
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High rate environment
Large area coverage
Precise tracking



GEM setup for GEn-RP
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BigBite:
• 4 UV layers, single module each
• 1 XY layer, 4 modules

SBS:
• 8 inline layers

• 2 XW, single module each
• 6 XY, 4 modules each

• 2RP layers (XY), 4 modules each



GEM setup for GEp
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SBS:
• 8 front tracker layers

• 2 XW, single module
• 4 UV, single module
• 2 XY, 4 modules each

• 8 rear tracker layers
• All XY, 4 modules each



Current status of the GEMs
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BigBite: 
• Taking data since 2021
• Various HV distribution studies
• Requires some HV distribution

upgrades prior to GEn-RP



Current status of the GEMs
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SBS: 
• Taking some data during GEn
• XY GEM LV is nuisance, will be improved (post-GEn)
• 1st 2 INFN layers will be replaced by new XW layers 

for GEn-RP
• All layers running original HV divider



HV upgrades
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Luminosity scan with different HV 
configurations during GEn (optics target)

8



Install individual channel HV supply on every GEM
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CAEN A1515BTG designed for triple GEMs:

• 2 channels with 7 outputs each

• 1 mA max per output, HP versions have 3 mA max per output

• Floating ground

• Can trip together

• 6 HV modules (of either type) in SY5527 mainframe

Configurations per GEM type:



HV tracker
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Other components:
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MPDs Needed Total

Hall A (currently), GEn 50 in SBS, 24 in BB 74

GEn-RP +14 in RP arm (+ 6? new XW) 88 (94?)

GEp +7 95 (101?)

We have 105 (sufficient) for SBS experiments

APVs On hand Needed

Spares 3

New XW layers 112 (2 x 56)

Borrowed from LAD 14

Spare XY layer 88

Borrowed from DarkLight 26

APV accounting is tricky since we use a lot of 

borrowed APVs from other setups and Moller.

With new GEn-RP configuration, burden is 

reduced to 61. 

Order with EES is being established.

Misc Needed On hand

A996 connectors 14 6 ordered (INFN), 6 on site 

HV patches and cables

Still need to order 2 x A996 connectors.

HV cables/patch schema TBD soon.



GEM gas system 
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Task/timeline for upcoming experiments
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GEnIIb:
• Re-install layer 0 in BigBite
• Re-establish the low voltage supply for SBS
• Could add individual channel power supply to more UV layers, if time

GEn-RP:
• Install individual channel power supplies on remaining BB layers (XY?)
• Install individual channel power supplies on SBS inline stack (remove stack with 

crane and install)
• Install RP and individual channel power supplies
• Install new low voltage supply in Hall A with output to inline GEM stack
• Install new XW layers

GEp:
• Arrange GEM layers in new frames with front and back tracker on SBS side



Summary

14

• Detectors are commissioned and 
performing well

• Plan to upgrade HV input to all detectors 
prior to GEn-RP

• Will need to remove detectors and
reconfigure prior to GEn-RP and GEp

• Details on HV distribution from crates needs
determined

• LV supply upgrade will happen after GEn


