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The Large Hadron Collider
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S/(S+B) weighted events / GeV

Higgs discovery by CMS : H->yy channel

19.7 b (8 TeV) + 5.1 fb' (7 TeV)
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Demokritos INPP: Detector Instrumentation Lab

Forecast for LHC and HL-LHC Operation
$
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The goal for HI-LHC:

> Peak Luminosity : 5.0 (7.5) x 1034 cm2 s

> Integrated Luminosity over 10 years: 3000 fb"
> PU: 150-200

15



CMS DETECTORS PHASE 2 UPGRADES

Trigger/DAQ
* L1 with track up to 750 kHz -12.5 s latency Barrel EM calorimeter
* HLT output up to 7.5 kHz * Replace FE electronics

® Cool detector APDs

Replace Tracker

* High granularity — less material- b eff- pr resolution

e Selective readout of outer tracker at 40 MHz for L1 trigger
* Extend n coverage to 4
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.1 Trigger in CMS Phase 11

=
=

Global CMS Phase Il Trigger Architecture
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The current stand-alone muon trigger system occasionally assigns a high
transverse momentum to low pT muons.
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g Provide Tracker Info to L1 -'3

120 GeV/c pions

Pass = Stub Fail i e bnd
.-;,:—r . St i

outer
sensor

7 7 “ | Iy

ahuly silTenoy

SO R
phaced i m e = B8 B

(=0 == o by - T I ==

R inner | I
sensor 1 y M)
L -  — ' I"\.I - |
T |I|' l;i: = A 1
--——----—---—-.—-—-I-'-“
q 2 A ] 13 2 22 24 28 28 3 Az
[

os . ) S
¢
2S module
VLSI frint—end chip i micros‘trip semsors VLS f’”’\”‘end chip PS mOd u Ie
/ ,’ ‘\ \\ i Wy o wom
T —————— m
MRS "

U
- l" N N .
) - V [ 4 - | B ‘T' P.:I..I"-\-\.-'. 'T' S I repimirid rubeis
; Fond ! g Szaor
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a search window in R-¢ (rows)

18 - Py cut is given by: module radius (z), sensor separation and correlation window



CMS activities at INPP

Physics Analysis

G. Daskalakis, G. Anagnostou , Aris Kyriakis

Phase 11 upgrade of the CMS Silicon Tracker (D.Loukas, A.Kyriakis)
» Simulations
» Electronics
> Sensors
» Beam Tests

> lIrradiations
19



CMOS Sensors

(P. Asslouras, D.Loukas)

3D Simulation of CMOS sensors

Presentations & Publications in 2019:

* D.Loukas ,”TCAD Simulation of the HYCMQOS sensor for the MIDAS personal active dosimeter”, 34" RD50 Workshop
12-14 June 2019, Lancaster University

C.P. Lambropoulos et al., “MIDAS: A miniature device for real-time determination of the identity and the energy
of particles in space”, submitted to Space Weather

C.Puotiriadis et al., “Miniature Neutron Spectrometer for Space”, Submitted to JINST

C.P. Lambropoulos et al., “The MIDAS dosimeter/particle monitor of charged particles and neutrons for space environment”,
Euobmitted to Radiation Measurements



Electronics.

(I.Kazas, A.Papadopoulos , P. Assiouras, A .Stakia) -"'i= 1

Electronics Test System

DEMOKRITOS” is contributing to the development of the firmware for the
Inner Tracker uDTC, which is the CMS DAQ testing and development platform
for the RD53A chip.

RDS53 chip

) Chip sire: 20,066 x 11.538 mm?

Test Bench system at Demokritos
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Sensors

Process Quality Test Structures

Plan to measure the 4 PQC flutes — Measurement time a few hours - throughput 2/day
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Sensors

4-Point Resistivity Measurements
( Infineon VE711408_08_16 )
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GEANT 4 Simulation of 25 responsc

(by P. AssenoV)
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Racdiation Tests

(A. Kyriakis, P. Asenov, P. Asslouras, D.Loukas)

MOS and Diode irradiation studies for
Phase 2 CMS Tracker Upgrade

60Co source: Picker therapy unit 30 TBq (March 2012)
horizontal orientation (~11 TBq October 2019) Greek
Atomic Energy Commission (GAEC),

Details in Aris talk
25
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Laboratory (80 m? ) with temperature and humidity
control

DETECTOR INSTRUMENTATION
LABORATORY

Wire Bonding (Delvotec 5430)
(Proposal for a new fully automated machine
under evaluation by GSRT)
MOKRITOS-INPP 26
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