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. iRPC upgrade project
for CMS
during HL-LHC

program

1) Reminder of IRPC project

2) Report on 2018 results: Hardware
3) Report on 2018 results: Analysis
4) Request for 2019 and first results
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M. Gouzevitch (IPNL, France) and T.J Kim (Hanyang University, Korea) and
FKPPL CMSRPC team



1 . 1 ) H L'LH C pl"Og ra m | | LHC design | HL-LHC design | HL-LHC ultimate |

peak luminosity /10°%/m? /s 1.0 50 7.5
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1.2) Upgrades CMS Muon spectrometer Existing systems
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ol The first ring was left free from
RPC due to budget constraints
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1.3) IRPC schedule

Choice of Engineering

technologies ‘ design ‘Mass production ‘ Installation

2017- Services installation g
2018 2019 2020-2021  2021-2023

FKPPL
CMSRPC
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1.4) Requirements for the IRPC chambers

In| coverage
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1.5) IRPC chambers design

<+—— bakelite
-— gas

L — readout strips
— To FEB
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2.1) CMS MU FKPPL project in 2018: teams

Acronym:

Full title:
Start year: 2017

CMSRPC

List

Visit of M. Gouzevitch to Hanyang in July 2018 and visit of B. Francois to IPNL in Nov. 2018.

08/05/2019

of

participants

French Group

Korean Group

Name Title Lab.JInstitute Name Title Lab.JInstitute
Leader: Scientist IPML, Leader: Assodate | Hanyang
Maxime Milleurbanne Tae Jeong Kim | Professor | University
Gouzevitch
Kaonstantin PhD Student | = Brieuc Francois | PostDoc [

Shchablo
Imad Laktineh Professor = sumin Jeong Student -
Junghwan Goh | Postdoc §




2.2) Hardware : GIF++ Aug. 2018

@ Located at the end of CERN SPS H4 line tha
provide 150 GeV Muon beam.
@ [rradiation with a 13 Tbq 137Cs source.

g A, / &
e -3 Q@
i
ﬁ i _.
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@ We use 4 scintillators for tracking. | Y7 |

@ Proceeding for ICHEP 2018 in Seoul: % :’3 Bﬁ:
“Fast timing measurement for CMS RPC Phase II upgrade”. Y l Ty mwma:
Submitted for review to PoS (Proceeding of science). o edmao | 8
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2.2) Analysis
W Analysis code written by PhD student K. Shchablo member of FKPPL
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2.3) Time and space resolution
n resolution % =V*9%/2 Intrinsic time resolution
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2.4) Absolute efficiency

CERN GIF ++
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2.5) Uniformity

A prototype with % size of the 2-sided readout
was tested in Muon beam in SPS at CERN.

dlnstalled on moving table with a position
precision < 1 mm.
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3.1) Analysis from 2018:
Heavy Stable Charged Particles

AR <03 - o
| Detta for GEMs in HSC| B - Del PN;_MI i SCI
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i . s0a00f, — Dot 80000 oo
, 2017 simple cone ,_._,\ S Cuts for the algorithm:
1 - 80000 80000
[] E ¥ i 400
i matChmg 0 o deltaEta_gem=0.06
i - | i deltaPhi _gem=0.605
L s T P |
5 6 7 B 3 W N 12 gym e oo \ deltaEta rpc IRPC=0.03
e - 10000 deltaPhi rpc IRPC=0.008
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. ; : /—IL-LHC yellow report. “Beyond the Standard Model
M RPC 1+ station kel Physics at the HL-LHC and HE-LHC”, CERN-LPCC-2018-

05. http://cds.cern.ch/record/2650173
+ J. Calderon summer student report
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http://cds.cern.ch/record/2650173

3.2) Analysis from 2018

fit_Beta Total Beta Total Gen HSCP Trigger efficiency
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'l Much improved beta resolution with better matching algo.
il Improves by a lot the filtering of hits from 200 PU using excellent time and space resolution.
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4.1) Request for 2019

FKPPL Project Proposal (2019)

Acronym:

Full title:

ain French and Korean institute:
IPN Lyon and Hanyang University

PDomain:

Experimental HEP

List of

participants

French Group

Korean Group

Leader:

Maxime Gouzevitch

Lab./Institute

Associate
Professor

Lab./Institute

W1t is our 3rd year of request. We would like to ask for a small increase of funding to pay
a visit 2 people to Korea (till now 1 person was traveling) : M. Gouzevitch and PhD

student K. Shchablo
Wl Project :

* Hardware : finalisation of iRPC prototype ready for mass production.
* Software : we finished the HSCP trigger feasability study. Move to inclusion of iRPC
to Phase II Muon trigger.
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4.2) Project in 2019: CMS Muon trigger

- CMS Level-1 Trigger (L1T) has three different Muon Track Finders (MTF)
separated in eta, with access to different detector Trigger Primitives (TP)

- The RPC system contributes to the three L1T MTF's differently

- BMTF (In| < 0.83 with DT+RPC} assign bunch crossing of low quality DT segments +
build RPC only segments in MBI and MB2 in case of DT segment absence

- OMTF (0.83 < |n| < 1.24 with DT+RPC+CSC): the 8 RPC chambers (5 in barrel, 3 in
end-cap) are used for position information

- EMTF (n| = 1.24 with RPC+CSC): RPC hits are used in case of CSC segment absence

Barril MTF (DT+RPC) D\mrllp HTF (CSC+DT+RPC)

n a4 e o8 er o8
e e S B n il Jm e e
Ll i I : L
L g - e
- -
2 1

Twinhlux*® CPPE*®

-
deapua 2dy pue 257 Auo) 41w deapuz

a8 &7
. BMTF OMTF* EMTF }*

!|.|] wr .

* Medule with BI'C hit clustering and cluster selection 1 6
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4.3) First results for IRPC trigger Poster in KPS by J.E . Choi

= (CSC detector has two 1D readout which leads to b e
ghost signal if two hits occur in the same chamber ‘Lm’
» Can promote low P_ muon to high P_ones — triggei |
rate increase ,
~ 1RPC 2D readout can be used to remove the CSC B {j h’ R ———
ghost Local Charged Track (LCT) oo
> Try to match CSC segment to 1RPC hits o
» If no match is found, consider segment as a
ghost signal Low py

» @Ghost signals are 3 times larger in case 4 LCT's
are present in a chamber

High pr u

I " Ghost hit

Unmatched ratio ME 3/1 ME4/1 \
1 LCT per chamber 10.07 % 10.73 %
4 LCT per chamber 3046 %  32.55 %
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CONCLUSION

d@ The project enters into the 3" year phase.
dn 2 years we:
— Finalized the HSCP triggering feasibility study.
— Significantly contributed to the iRPC prototype validation.
d Visits:
— 5 Korean colleagues visited IPNL.
— 1 IPNL colleague visited 2 times Hanyang University, in addition visit of
KODEL Laboratory and Seoul University.
d We plan for next year:
— Include the iRPC into the HL-LHC Muon trigger.
— Contribute to the final detector prototype.
— We would like to have 2 people coming this year to Hanyang: M. Gouzevitch
and PhD student K. Shchablo.
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