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https://cds.cern.ch/record/2283189/files/CMS-TDR-016.pdf
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CMS Simulation Preliminary 2026D49 | MEO
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Demonstrating the correct operation of GEMs in such a background (highest background flux ever for a
large-area gaseous detector) is one of the fundamental milestones for the MEO project.

GIF++ is the most suitable place to test the GEMs rate capability
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Final MEO configuration cannot be tested @ 904 - Moving to the GIF++ facility

« Smallirradiation area

« No HV filter resistor test

Goal 1: Demonstrate it is possible to

compensate for the gain loss

- Measure gain loss and compensation
with different HV filter resistors

- GIF++ deposited energy spectrum

CMS Muon Preliminary MEO detector @ GIF++
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AN Goal 2: Measure efficiency under

- Measure efficiency with and without
compensation (different HV filter
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GIF++ Source Test
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CMS Muon Preliminary MEO detector @ GIF++
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Participated in July testbeam
- All the foreseen tests have been done

Efficiency loss 8% at max MEO rates

- No influence from working point,
compensation and other detector
parameters

Such behaviour was not expected at the
time of the test...

—>Test in 904 lab with Xray gun confirmed
the dead time measurement
->VFAT3 ASIC rate capability fully justifies
the GIF++ test beam results
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Baseline mitigation:

80 —>reduce the strip length on the highest eta partition

i to reduce the rate on the channels
(N (AN N R /N - Increase the size of sectors that have a lower
-20 —10 U 10 20 ' rate
X (cm)
Region of efficiency loss (=86%) only “Just” a redesign of the readout board. It will not
in the highest eta partition impact any other mechanical structure!
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GIF++ was fundamental for the 2022 R&D
campaign of the CMS MEO GEMs:

« Measure the gain loss in a CMS-like environment
 Validate the gain compensation strategy
 Final choice of the HV filter resistor
» Discovered an important loss of VFAT3 frontend
efficiency
- 400ns dead time confirmed by further measurements
- Mitigation strategy(ies) to be tested

CMS-GEM @ GIF++ 2023

« -You always come back to the places where you have
been happy-

* New prototypes have to be tested at least during one
test beam

« We'll not foresee a continuous presence at GIF++

20/11/2022 Davide Fiorina - INFN Pavia
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GIF++ was fundamental for the 2022 R&D . e 1212022 420 contnaions on
campalgn of the CMS MEO GEMs:

00000
Measure the gain loss in a CMS-like environment _
Wonderful experience strongly suggested!
¢ Valldate the galn Compensatlon Strategy Wedwe”reinGlli|++for0IIof202|20ndrc]jic|jnf’tlvvor:tho Ieove!Wredidkclltr}eéestswzhcdltogo,
 Final choice of the HV filter resistor Ere thanks 1o Grussiope for he avalaitty and the sapport. and & big thanks or e

patience of our colleagues (in particular the downstream gang). An easy 5-star review, we

« Discovered an important loss of VFAT3 frontend  efinitely suggest GiF++for your test beam! @

efficiency
- 400ns dead time confirmed by further measurements

- Mitigation strategy(ies) to be tested
CMS GEM @ GIF++ 2023

-You always come back to the places where you have
been happy-

* New prototypes have to be tested at least during one
test beam

« We'll not foresee a continuous presence at GIF++
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Measured rate vs GIF attenuation factor
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CMS wmuon Preliminary MEO detector @ GIF++
8 800, Mean (keV): 1.60 A Spectrum of the GIF++ source (662keV photons
T RMS (keV): 1.21 from 137Cs) deposited energy on a MEOQ detector.
- Spectrum was acquired with a CAEN DT5720 ADC.
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CMS wmwon preiiminary  MEQ detector @ GIF++

Every GEM electrode voltage is tuned to

< I 7770 ™ ' ' — 19 compensate for the voltage drop, depending on the
< 9 —e— Drift .
S Lol .. aigoT | current flowing through the electrode and the
B _« aiTop | Tresistors applied.
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O 5l — g2ToP | following the formula:
- \ —— GB3BOT |
—— G3TOP - . . :
- =\ J
10f - AV | MonDet R
i j-electrode, R: resistance
5:— N 4  Where AV is the correction to be applied to the
) electrode voltage. The nominal effective voltages
! \Eﬂ —— are reached after 5-7 interaction depending on the
| T o : _ :
of ——— 3 = : g working parameters
I T S
lteration
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