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| CVIS

' GE1/1 prototype description II
Detector Active area: 990 x (220- 445) mm

Drift A
Drift gap
3.00 mm
GEMS3T *Single mask GEM technology
GEM3B ﬂ
T1 .00 mm e 1D readout
GEM2T _
S DY S, ©  Gas mixture: Ar/CO, (70/30)
T2 2.00 mm . -
GEM1T Gas flow: ~51/h
GEM1B D
Induction ga 2.00 mm
Anode Jgap v

Single Mask technlogy will be used for large size detector and mass production!
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“"CONSTRUCTION OF THE LARGE
PROTOTYPE - CMS GE1/1
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Frames, spacers and grooves for gas ﬁ
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CMS Prototype GEM - Stack @N
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GE1/1 3D Model

Alu. Cover ———

Readout PCB

GEMs

Spacer frame

Drift Electrode + Alu covetr
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Production of CMS
Single Mask (SM) GEMs

Single Mask technology
climinates
alignment of the holes 1ssue

Size 990/45.5/22 mm

RD51 mini-week, 17 and 18 January 2011 13


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

GE1l/1 GEMs

Before and after stretching and framing, the GEMs are passing QT of the GE1/1
1. Optical inspection

2. HV test before stretching
3. HV test after stretching

HV test of the @
il

— Applying up to 500V between the top sector and the
bottom layer plus the 2 neighbor sectors as well.

14


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

HV test of the
GE1/1 GEMs
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Compact Muon Solenoid

GEM single mask process A

Chemical Polyimide etching

Copper electro etching

Stripping

Second Polyimide etching

Reality

RD5179042022k217 and 18 January 2011 Rui De Oliveira 16
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Comparison with *standard GEM *
from external supplier
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World Record !

Rui’s Workshop

builds "
Largest

Single Mask GEMs

CMS:

990 cm x 45.5cm x22 cm
(6 pieces)
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Stretching and Framing @
Procedure for GE1/1 GEMs A

RD51 mini-week, 17 and 18 January 2011 19
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Stretching and Framing
Procedure for GE1/1 GEMs

RD51 mini-week, 17 and 18 January 2011 20
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Compact Muon Solenoid

| Weights on top

RD51 mini-week, 17 and 18 January 2011


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

bl
©
=
2
o
0
=
5]
3
=
k1
@
Q
=
Q
(¢]

Corners

RD51 mini-week, 17 and 18 January 2011


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

bl
©
=
2
o
0
=
5]
3
=
k1
@
Q
=
Q
(¢]

Without weights

RD51 mini-week, 17 and 18 January 2011


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

Waiting for

the readout in safe
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3D Model of GE1/1

Alu. Cover ———

Readout PCB

GEMs

Spacer frame —

Drift Electrode + Alu cover

RD51 mini-week, 17 and 18 January 2011
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Readout PCB @

128 channels per connector 0.8mm pitch

256 strips for each eta partition 1.6mm pitch

PCB thickness = 3mm
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Readout Board
Noise Test

Noise test 1s with the VFAT electronics.
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Data-taking focused on different points along the GE1/1.
Preliminary results show good performance.

RD51 mini-week, 17 and 18 January 2011 39


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 LNF Frascati — Ongoing Simulation studies: @
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interest performance of finished. prototype.

small prototype.

The detector GE1/1 has been designed, built and

successfully tested within a year!
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