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instantaneous luminosity. To maintain the detector’s sensitivity MEO
to electroweak scale physics, an upgrade of the detector is

nhecessary.
The gas electron multiplier

(GEM) in the endcap muon
station will help to maintain or
even improve the forward muon
triggering and reconstruction.
The MEOQ is closer to the beam
(2.0<n<2.8)
> Rate Capability: >150kHz/cm?
(much more central than
GE2/1 & GE1/1: a few kHz/cm?)
» Longevity: Survive harsh
radiation environment:
7.9C/cm?

R (m)

GE2/1
The Large Hadron Collider (LHC) is being improved to higher GE1/1
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* The full system: 216 MEO chambers
(108 per end-cap)
* 6 triple-GEM modules per stack
e 18 stacks per endcap

* Performance Expectations

* 97% module efficiency

* Timing Resolution:8-10ns
* Gain Uniformity: <15%

* Space Resolution:<500urad




Timeline of MEO GEM Assembly

Central Site Production

- at CERN Sites
= Vendors = Central Site (at CERN) = Production Sites
* Manufacturing of the ¢ Material inspection (QC1/QC2) *  Module assembly
detector components ° Pre-assembly work * QC2-QCS5 tests
Tim elin e Shipment to CERN * Preparation of assembly kits * Data Base updates

*  Shipment to/back from production sites

1st | 2nd | 3rd / | 4th & 5th | 6th
Jul-Sep 2024 | Oct-Dec 2024 | Feb-Apr 2025 | 2025 | 2026
CERN,
Bari,
Frascati,
PKU(10 modules)

\ 4

First MEO module assembled at PKU




2. 15t batch of 10 GEM assembly

and test at PKU

CERN

Production

sites
(e.g. PKU)

CERN

QC 1: material inspection

QC 2: GEM foils test (fast + long)

QC 2: GEM foils test (fast)

Assembly preparation + Assembly
QC 3: gas leak test
QC 4: HV test

QC 3: gas gain calibration

QC 6: HV stability test

QC 7: electronics connectivity test

QC 8: cosmic ray test




Workshop at PKU

e

cleanroom




QC2 Fast Impedance Test

GEM-foil

Test the impedance of the foil by
the Megger connected to the HV
pads beside the foil. If there’s a
short on the foil, use an
electrostatic scroll to clean where
the spark is.




Assembly

A s o4 - - -
. G —

fi’&!ﬂﬁl ’ l . '; l“ B)

and move the triple-:




QC3 Gas Leak Test

Pressure

Valve Input valve
regulator

flow meter

Possible leak

record result
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Shaper Linear fan in/out Discriminator Dual timer
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QC5(stagel) effective gas gain test with X-ray
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Resolution of Issues

» Short after the assembly
® |t is likely that the dust has fallen onto the foil
® If the short is on the 3™ foil (close to the RB), remove the RB
and use a scroll to clean the foil
® |[fthe shortis on the 15t or 2" foil, remove the RB and DB,
then use a hook to apply a HV on the sector where the short is.

» Gas leak
® Use a mini-tracer to confirm where the gas leak is
® Replace the screw with the gasket
® Apply more AB glue around the gas nozzle
» Screw strip
® [f only one screw in a pair strips, remove the RB and DB, and
throw the pull-out where the screw connected
® If both the screws in a pair strip, remove the RB and DB, and | ‘
use a drill to destroy the cap of the screw



Summary

* The assembly of the first batch of MEO at PKU is completed.

* All the MEO GEM modules have passed the QCs and will be sent back to
CERN for further testing.

* Preparation for the next batch of MEO is going on.
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