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- Compact Muon Solenoid

1. The CMS GE1/1 station

A Purposeincrease the muon spectrometer redundancy, to sustain the high radiation a

to keep under control the trigger rate in the endcap region.
A 144 detectors installed, paired in Sup&hambers
A Layer 1 = closer to beams interaction point

A Layer 2 = farther from beams interaction point

A Two sizes of detectors:
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Figurel. An2 Ucrosssectionof a quadrantof the CMSdetector, including
the Phase2 upgrades 2 %Wfpt2 %6fpH %WfpH Wfph 9 [1][2]

3. Discharges in presence of LHC beam collisions
A Dichargein one GEMoil leads totransfer ofcharge

A Thevoltageappliedto the foil is altered

A The power supplyeactsto restorethe desiredvoltage producinga spike ircurrent
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2. High Voltage distribution for GE1/1 detectors
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Figure 2. Original HV schemgower one SupefChamber (2 detectors) with a group
of 7 channels of CAEN A1515 boards with the same cable
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Figure 4. GENbil:
A Polyimidefoil: 50 pm
A Coppercladdingon both sides: 5 pm

Figure 3. GE1/1 detectothree GEMfoils stacked
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Figure 6.Segmentationof GEMfoils and
distribution of HV to the single GEKbil: doneto
power thefoil alsoin presenceof shortcircuits

Figure 5Voltagesof operation of the 7 electrodes set by
proportionsgivenby referenceresistordivider and
identified by equivalentcurrentflowingin divider)

5. Evolution of discharge rate per hour per chamber during operations

All chambers
Discharge amplitude threshold: 2 pA
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power supplychannel(G3Top) of one detector
(GE1/1/01-Layer 1during LHC beangollisions

Discharge amplitude threshold: 2.0 pA
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Figure 9 Numberof dischargesn all GE1/1
detectors perelectrodein oneexampleLHC fill
(7960).Countdischarge$y their currentamplitude
over baselineurrrent.
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GE1/1operationsin 2022:

A
A

o To Do D>

5th July- Start of Rur3 collisions(HV working
point) X TUAL

7th July- 8 collidingbunches frequent protection

turn off of HV (HV trip) due tdischarge®\

Increasedurn off protection parameter'Ofrom

¢ AltopmAl

10th July- Turn off of G3Bot terotect

electronicsfrom dischargegropagation

A Start of tuning of HV working point

4th August ) ¢ wA!'with G3Bot off,

discharge ratestabilized

11th August- Chamberfully on) ¢® WA!

24th August stop ofollisionsdue to LHC

problems

Octoberand November) ® WA!

A 7-16th OctoberHV scan t@ssesshambers
efficiency

4. Short circuits in GE1/1 detectors

A Contextsof generation of shorts: GEfdil HV training CMS disk movement, ramp of CMS
magnet, discharges in presence of LHC beam collisions
A HV remapping introduced on 26th October 2022 to handle short circuits
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Figure 7 Evolutionin numberof shortcircuitsfrom July2022 to March 2023: (ajumberof HV
sectorsaffectedby shortcircuit, (b)numberof GEMoils affectedby at leastone shortcircuit

6. Conclusion
A HV working pointariedduring2022operations

A High discharge ratat ) X Tt A !( ~ 30dischargeKhour*chamber))

A  Stabilization of discharge ras :) @ WA!

A  Stable rateduringOctoberand November 2022 (<dlscharge&hour*chamber))
A Future stepimplementationof compensatiorof gainlossesdue to shortcircuits

A Possiblghanks toremappingof HV system
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