CERN

Abbas JHEIR
Lebanese University, Faculty of Sciences
(Abbas.ahmad.jheir@cern.ch)

GEM Technology in CMS Experiment @ 904 Lab / Prevessin, CERN

Supervisors:
Prof. Ashok KUMAR
Ghaneemah Ali Al Asfour

@

LEBANESE UNIVERSITY



mailto:Abbas.ahmad.jheir@cern.ch

N What [ cannot create, e ket v
Rokard Foguman ____ i o




GEM Technology in CMS Experiment, CERN
LEBANESE
Abbas Ahmad JHEIR 3

Abbas.ahmad.jheir@cern.ch

UNIVERSITY

HiLumi Y

LARGE HADRON COLLIDER

LHC HL-LHC

EYETS Ls2 136Tev  [BIED 13.6 - 14 TeV
13 TeV energy
Diodes Consolidation
splice consolidation | LIU Installati &
7 TeV _B—T_el_ button collimators icnrlye?':rr:]llilon netatiation inner triplet HL-LHC

R2E project regions Civil Eng. P1-P5 pilot beam radiation limit installation

EIEREIEIEIENESETETET] 2028 | 202¢ 20 | 27 | oo | oo |IIIIIIM
5 to 7.5 x nominal Lumi
ATLAS - CMS
experiment upgrade phase 1 ATLAS - CMS
beam pipes

‘ " . i HL upgrade
nominal Lumi w ALICE - LHCb | 2 x nominal Lumi P
75% nominal Lumi upgrade

m m m integrated

luminosity EEGITUR{
HL-LHC TECHNICAL EQUIPMENT:

——
DESIGN STUDY % | PROTOTYPES / CONSTRUCTION INSTALLATION & COMM. “H PHYSICS

HL-LHC CIVIL ENGINEERING:

DEFINITION EXCAVATION BUILDINGS

(a Abbas JHEIR, jheirabbas@gmail.com Tel: +961 81 726 946, Jheirabbas7@gmail.com W




GEM Technology in CMS Experiment, CERN

LEBANESE
Abbas Ahmad JHEIR UNIVERSITY
Abbas.ahmad.jheir@cern.ch
n 01 02 03 0.4 05 06 07 0.8 0.9 1.0 14
g B84.3°  7BE T73A® 677" B25° 575 528" 4840 447 40.4° .8 n e
_,.E.._ 8 ; :;' _..I'J i T .._}' T I i I’_f_,.'l | l i DTIEI,.-'“{' 12 23.5°
E .__ﬂf-ﬂa:
-~ MRPCs 4 3 a5 50
T -GE!qp—f‘l
__.f'rFfE'Ga_
| He 1 MEO . 1.4 27.7°
6 = ! := : e
.-"E [ =1 o
o - 1.5 252
] - 16 228°
foa o fl HE ] TenT
i i , i e 1 18 188"
4 HHALD
! 1 T D 18 e
|  Solenoid magnet | .20 154"
3 — 21 14.0°
O 22 128°
1 231150
24 104°

(a Abbas JHEIR, jheirabbas@gmail.com Tel: +961 81 726 946, Jheirabbas7@gmail.com



GEM Technology in CMS Experiment, CERN
Abbas Ahmad JHEIR
Abbas.ahmad.jheir@cern.ch

LEBANESE
UNIVERSITY

Abbas JHEIR, jheirabbas@gmail.com Tel: +961 81 726 946, Jheirabbas7@gmail.com W




GEM Technology in CMS Experiment, CERN
Abbas Ahmad JHEIR

LEBANESE

UNIVERSITY
Abbas.ahmad.jheir@cern.ch

Signin Directory

Equipatential lines  Eiald lines

/ IONS . Drift cathode 1 GAIN
NEWSLETTER  NEWSARCHIVE  SEMINARS&COLLOQUIA  NEWARRIVALS , \ i _J* CONVERSION [ I Drift
. ) : ey :”l GEMI-an-uuuonn ~20
e v AP 7 A I Transfer1
__% b\ [ _ GEM2 llﬁlpllllll.lll ~20
i ] ' 4?{ AMPLIFICATION ||/l Transfer2
CMS GEMS are Changlng gear H,L‘.__ GEM3 swmsmsnsnunnnnnn ~20
&Archana Sharma (CERN) f9th Dec 2020 AT |\ N ) 4 Bnduction
Readout L4 ﬁ“_
\-L/TI 3 ~ = ~8000
\ [ TRANSFER PCB |
N ! ' _
ELECTRONS DA

GEM Technology - Physical Explanation
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GEM Foil during assembly GEM Foil Under Microscope Measuring impedance

» Deformation In the foilitself » Anysharpedge > Dustinthe hole.
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» QC1: Inspecting the material.

» QC2: HV Test (To check current leak)

» QC3: Gas Leakage test.

» QC4:Intrinsic noise & Voltage/Current Linearity test.
» QC5:Gain and Uniformity test.

» QCG6:HV stability test for all chambers.

» QC7:Electronics connectivity test.

» QC8: Cosmic Test of the chambers
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GEM Technology - Data analysis QC3
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My Contribution to CMS phase-Il upgrade with GEM detector
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| have a great fun being here at CERN, the European organization for nuclear research. And it’s been
fascinating to contribute and being part of the summer program this year. And looking forward to coming
back here in the near future.
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