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Endcap RPC:
* RE1,2,3,4 =1 layers
* 540 trapezoidal chambers
* 80 000 radial strips
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Is it possible to increase the eta coverage from2.1to> 2.27?
There are mechanical (and installation) constraints to be

understood.
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Hans Postema, Stephane Bally, Antonio Conde, Gerard Faber, Jean-Paul Chatelain
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CONSTRUCTION OF LARGE PROTOTYPE

GEM UPDATED

WINDOW FOR SERVICES (GAf

( 2 Strips per sector
ayer Strips connected to
anasonic connector

WINDOWS FOR CONNECTORS
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Frames, spacers and grooves for gas ﬁ
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T _FANSYS

Noncommercial use only

I o PROBLEMS..

Noncommercial

0.400 (m)

Reducing inlets diameters (1mm) the velocity field
IS more uniform but slower in the sector 3 and 4
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CMS
CMS GE1/1 Mock up

1| Avoid crowding of the GEM HV lines —
| HV input filter on an independent PCB
| 3 HV GEM dividers will be identical, connected and

"| Stacked one on top of each other using available height
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CMS Prototype GEM - Stack @



http://www.google.com/imgres?imgurl=http://sdu.ictp.it/openaccess/img/cern_logo.gif&imgrefurl=http://sdu.ictp.it/openaccess/&usg=__BDLbhgsPt6hk-dZWDgUDRjmXIKI=&h=400&w=400&sz=8&hl=en&start=1&tbnid=J2wtlm3dZDECFM:&tbnh=124&tbnw=124&prev=/images?q=CERN+logo&hl=en

CMS Prototype GEM - Stack @
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CMS Prototype GEM - Test Box
Large Drift Electrode Sample under test

Jean-Paul Chatelain
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Ongoing Drift Electrode Tests
‘v :v v:.:..‘} .l':‘ '.“ \-‘“ ' l‘ u : '
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pact Muon Solenoid

counts

Analysis of GEM spectrum ‘X displacement’
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Moving the GEM (under x rays)
along x,y direction with 0,25mm steps
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CMS single mask GEM1

| Equipotential lines

?Id lines
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Siena June 2010
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Preparing the experimental setup
Drift

* GEM active area: 10 X 10 cm?
3-05 mm * Gas mixture: Ar/CO, 70/30
GEM1 \ » Gas flow: ~ 51/h
2.15 mm » Water content: ~ 100 ppm H,O

———————— .
Anode » Radiation source: Cu X-ray tube

BI05/2010" 14 28]

>
X
)
(55
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Taking spectra

400 -
300 - *E;=2kVicm
* E; =3 kV/cm
£ 2004
3 « DV GEM =480 V
@)
()
< 100- « Rate ~ 32 Hz/mm?
* Energy resolution @ 8.04
0 - keV ~ 19.6 % FWHM/peak

0 100 200 300 400 500 600 700 800 900 1000
ADC channel

Siena June 2010 .
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¥ Measuring the gain curve

1000—:
« E, = 2 kV/cm
* E; = 3 kV/cm
fp% 100 - » Rate ~ 180 kHz/mm?
» Spark voltage ~ 530 V
* Max gain ~ 1080
10—

340 360 380 400 420 440 460 480 500 520
DV GEM [V]

Siena June 2010 >
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42cm x 990 cm
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1 Base material 50 pm polyimide foll
copperclad

Photoresist lamination, masking,
2 exposure, development

3 chemical etching of copper Top

4 Polyimide etching in 2 steps

Electrochemical etching of copper Bot
5+ over-etched

6 Polyimide etching to transform hole
geometry

Photoresist lamination, masking,
I exposure, development to define
electrodes

Chemical etching of copper Top and
8 Bot,

Cleaning and electrical test

LGEM PROCESS
by single mask method

[

[ [

|

-The LGEM are actually in step 5.

Serge
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CMS High Eta Upgrade Studies
Test Beam Plan 2010

Chambers for June: (SEE Stefano’s talk tomorrow)

CMS Triple GEM prototype 10 x 10 cm
Honeycomb Triple GEM
Single Mask GEM

Measure Efficiency for perpendicular tracks
Measure Efficiency for inclined tracks with tracking
Optimization of time resolution
Tests with Front End electronics for mips
. Space and time resolution
October
1. Gas Studies
2. Magnetic Field Operation
3. Large Prototype test

RD51 Mini Week July 19-21, 2010
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CMS\ The setup @

| am

. Tracking: Standard GEMs chambers: T1, T2,
o Data-taking: GEMs chambers have been tested:

. “Timing chamber”

“Honeycomb chamber ”

o (Gas mixtures used:
1. Ar(70%) + CO2(30%)
2. Ar(45%) + CO2(15%) + CF4(40%) [L.HCbh
Mixcture]

RD51 Mini Week July 19-21, 2010 27
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Beam Test June 2010 —

Preliminary Online Results AV

Summary
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CMS
Summary Results for Ar-CO2 70-30 A

Efficiency scan Eff./Gain

— B — Efftrack
—@— Effsc

100 —

95

90

80

75
Timing GEM

-t
0 5000 10000 15000 20000 25000 30000 35000 40000
Gain
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CMS
Summary Results for Ar-CO2 70-30
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CMS Summary Results for Ar-CO2-CF4

15-45-40 and gaps 3/2/2/2mm

Efficiency scan vs Gain

—a— Efficiency scan vs Gain for Ar-C0O2-C4 15-45-40%
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CMS

Summary for the last Eff scan with
new spacers 3/1/2/1mm and LHCb gas

%

—Bl— Effsc LHCb Gas and spacers 3/1/2/1mm

100 ;

95

nTATTTRInnn

90

(R JTHITNT THT

Efficiency [%0]
&

mnTmTm AN

Timing GEM "

- f - f - f - f - I
20000 30000 40000 50000 60000
Gain

O —

|

o

O =fmngunn
o

o

RD51 Mini Week July 19-21, 2010


http://www.google.com/imgres?imgurl=http://sdu.ictp.it/openaccess/img/cern_logo.gif&imgrefurl=http://sdu.ictp.it/openaccess/&usg=__BDLbhgsPt6hk-dZWDgUDRjmXIKI=&h=400&w=400&sz=8&hl=en&start=1&tbnid=J2wtlm3dZDECFM:&tbnh=124&tbnw=124&prev=/images?q=CERN+logo&hl=en
http://www.google.com/imgres?imgurl=http://sdu.ictp.it/openaccess/img/cern_logo.gif&imgrefurl=http://sdu.ictp.it/openaccess/&usg=__BDLbhgsPt6hk-dZWDgUDRjmXIKI=&h=400&w=400&sz=8&hl=en&start=1&tbnid=J2wtlm3dZDECFM:&tbnh=124&tbnw=124&prev=/images?q=CERN+logo&hl=en

CMS,

Compact Muon Solenoid

Honeycomb GEM Data analysis continues A
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STATUS AND OUTLOOK

1. Prototype (standard, honeycomb, single mask) tests in lab, beam
continue

2. Beam tests and analysis 2010 — continue

3. Detail mechanical design for mock up and proto

~ final

4. Definition of readout, electronics and its mechanical support

- ongoing

Services and routing HV, Gas, LV, cooling - ongoing

5. Mockup realization of detector

Done, some details missing

6. Production of prototype

— expected to be completed by end of June

7. Tests of prototype

8. Feasibility / simulation studies of integration with CMS trigger
and tracking — to be done (not yet started)
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