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( Abstract 1

The Large Hadron Collider (LHC) upgrade will increase the instantaneous luminosity and deliver it in the range of 5 x 103* cm™? s to 7 x 103 cm™2 s'1, up to 7 times higher than the nominal value. The mo%
forward regions of the Compact Muon Solenoid (CMS) detector will face significant challenges due to this high luminosity. The muon system of the CMS experiment sets forth enhancement of the

forward muon system by introducing the new GEM stations (GE1/1, GE2/1, MEO) in order to improve the tracking and trigger capabilities in this challenging forward region in the presence of high particle
fluxes. The pseudorapidity range covered by the GE2/1 detector is 1.6 to 2.4. The successful experience of GE1/1 served as the foundation for the basic design and the production plan for the GE2/1
station. A number of significant improvements have been made to the detector to extend its lifespan, reduce the spread of discharge, and stop crosstalk when heavy ionising particles are present. To
ensure optimal coverage and avoid having gaps, GE2/1 chambers are split up into 8 distinct types of modules. Modules M1 to M4 form one back chamber, whereas chambers M5 to M8 build the front
chamber. There are 18 GE2/1 super chambers per endcap, each of which is made of two chambers that contain four modules each. Prior to being built as chambers and deployed in the YETS 2023 and
(E)YETS 2024, a few of the triple-GEM modules have to be fabricated, qualified, and validated for optimal detector performance. We present an overview of the GEM GE2/1 detector's status in this

poster. /

Status of GE2/1 Foils, PCBs & Electronics
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employed to eliminate the crosstalk effect.

Status of GE2/1 Module Assembly

Quality Control Status & Plan at CMS P5
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* A total of 98 modules out of 288 are already produced at various production sites. “ QC3 (Gas Leakage Test): ** QC4 (High Voltage Test): ]
« A crucial problem of the PCBs (readout and drift boards), lack of passivation was * The QC3 monitors the pressure drop ¢ This test is performed to see wo = ™ o L
found. Therefore, all 98 of these modules need retrofitting.. with the function of time. For CMS  the stability of the detector =su P 025 o
* The PCBs are being cleaned and passivated at the CERN MPT workshop. New pressure drop 7 mbar/h is acceptable. with high voltage applied Som T
PCBs with passivation are produced by the Micropack company. * Atotal of 22 modules have passed this» 21 modules of GE2/1 have .w . o
* The full retrofitting process of all these modules and further QC will last between i Juf B 7 passed QC4 test. | 1
0.8-1.3 years. ol 5 R . . e
* Till now, 23 modules have been assembled (8 retrofitted + 15 new), of which 21 e * QC6 (High Voltage Stability Test):
have passed the QC test. L  Atotal of 18 GE2/1 modules have passed QC6 test.
! , * This test ensures the stability of the high voltage and
G E2/1 Chamber Assem bly i AL RIS prepares these GE2/1 modules for further electronics

Four modules are put together to build a chamber. < QC5-A (Effective Gain Measurement): connectivity tests (QC7).

* Gas pipes and cooling circuits are then installed. FSE2/1 Demonstrator « This test is performed in the presence of <* QC7 (Electronics Validation Test):
* The readout and temperature-sensing fiber optic sensor (FOS) are then installation at P5 Ar-CO. in a ratio of 70:30 to measure the This test is performed to calibrate and validate the front-
routed. 2 end electronics.

effective gain of the detector. To identifyv brok f‘ cation fail
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response uniformity throughout the entire partition is < 3.
module using the SRS-APV25 system. * This test is performed at module and chamber levels.

* Powering cables (high and low voltage) are routed as well.

* Till now, a total of four front chambers have been assembled and are under
cosmic test.

A GE2/1 demonstrator was installed in November 2021 at P5 in the positive
endcap with final electronics to check the optimal performance of the
detector in the actual radiation background. This should also help to

+  Source: Mini X-ray of energy at 22 keV. * A total of 18 GE2/1 front modules have passed QC7 test.
configure the desired update in DAQ, DCS, and DSS. ' ' '
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CMS Preliminary modaules.
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E” mn S v * - ' * This test ensures the optimal efficiency of GE2/1 chambers in the cosmic ray
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8 m M S Mimmi’{ﬁf.f * The horizontal cosmic stand can be equipped with seven chambers at a time.
i 11| € » et e harts * The two best validated GE2/1 chambers will be installed in January 2024 in
Mﬁ !i!' - Hilil' ; ' 97% efficienc the negative endcap of the CMS experiment.
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| N ————— after long shutdown 3 (LS3).
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