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LHC operations

* First stable beams on May 23
— Sqgrt(s)=13 TeV
— Peak pile up ~45-50
— Peak instantaneous luminosity ~1.1x1034
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CMS Data taking
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Integrated luminosity ~4 fb-1
recorded since May 23

Fraction of active detector channels
>95%

Magnetic field on ©

Before May 23: commissioning with
cosmics

M End of 2016 pp (Nov)

Large work by all CMS
teams to maximize
number of active
channels for 2017 run

CMS Integrated Luminosity, pp, 2017, v's = 13 TeV

Data included from 2017-05-23 14:32 to 2017-06-26 10:44 UTC
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CMS Publications

! Show all Total Exotica Standard Model Supersymmetry Higgs Top Physics

Heavy lon B Physics Forward Physics Beyond 2 Generations

613 collider data papers submitted as of 2017-06-09

* 613 physics papers submitted

W * 39 papers for Moriond 2017

&bl e 22 papers for LHCP 2017

- * General outcome: no clear sign of

N deviations from the SM (yet)

- * Random (not completed) selection of
= physics results presented in 2017

= *  New mass measurement in the H>4l
50 channel is more precise than the

- Runl world average of ATLAS+CMS:
i * ttH evidence

By *  Study of B>K*uu angular

s distributions: agreement within
1@ uncertainties with the LHCb results
°1$ F Ky & g & K $ *  H->tautau observation with 5sigma
d ¢ ¢ £ § § ¢ § *  WW same-sign (EWK) observation




Overview of activities in Bari

Tracker: Muoni
Upgrade pixel fase 1 RPC operation run2
Upgrade per fase2 GEM slice

Tier-2 sites
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Bari is involved in many activities, from data taking to data analysis




Analisi Dati



Ricerca di nuove risonanze massive: 2’2 up

Hanno contribuito nell’ambito della Z’ task-force :
R.Radogna, F.Errico, G.Tansella, A.Colaleo; N.De Filippis [con S. El Gammal (INFN-ASRT)]

» Nuovi bosoni neutri di gauge massivi sono previsti da varie estensioni del Modello Standard
(Supersimm., GUT, Extra-dim.)
I punti cruciali sono: 1) stima dell’impulso dei u
- effetti di allineamento, Generalized

- risoluzione in impulso, i Endpoint
method

- momentum scaling @alto p, """ :
2) comprensione di (accettanza x efficienza) @alto p,

3) stima dei fondi residuali (both from simulation & data-driven, Fake Rate method)

4) risultati (per ora): Upper Limits su rapporto di sezioni d’urto di produzione

— - 130M703TeV g Risultati preliminari ad ICHEP2016/PLB 768 (2017) 57

é :’Ej;a . Pre,fn'):fry (con parte dei dati 2016 @ 13TeV / PAS-EXO-16-031)
-
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z 122 B W, WZ, 22, v, Weiets » Risultati sull’intera statistica 2016: lavoro in itinere:
10 - finalizzazione delle sistematiche
1 - ulteriori studi sull’efficienza @ alto p,
10
” Prossimo round con i dati 2017
10 ICHEP2016 >
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Ricerca di Mono-Higgs (H+MET, H>2ZZ->4l)

Contribuiscono nell’'ambito del’MET+X (EXO) WG : G.Miniello, N.De Filippis (AN-15/277, AN-16/217)

» Laricerca di una segnatura finale di tipo (SM-Higgs + MET), in particolare con
il tag H=>ZZ->4l (I=p,e), costituisce uno dei filoni di ricerca di Dark Matter.

Modelli teorici di riferimento (una nuova particella massiva media l'interazione H-DM) :

q h q n
1) Z’-2HDM ( Z’ on-shell decade in Higgs + Pseudoscalare A, , con 4, = XX ) S .

¢ ':)\_ X z X
2) Z’-baryonic (un vettore Z’;decade in ¥ dopo aver irradiato un H) A (

i (1) x 7 (2) x

Due approcci sono adottati in parallelo: Cut&Count , MVA (BNN)

Punti cruciali sono: reiezione di fake leptons e fake-MET, stima (MC o Data-driven) dei fondi
(in maggioranza riducibili), riduzione incertezze sistematiche

CMS Preliminary 36.5 b (13 TeV)

aryonic x BR
1 limit

L8

bserved limit

95% C.L. a(pp — ZH — 1 % Ill) (fb)

1rr Q(:

» Risultati (per ora): UL su sezioni d’urto
di produzione o(zp—> ZH — xx(l(l)

» Strategia : pre-approval entro I'estate su tutti i
dati 2016 e PAS per conferenza

2 Obiettivo : pubblicazione dopo combinazione
con altri canali di tag

10? 10°
“



B-Physics & Quarkonia

CMS Preliminary
3 Attivita di coordinamento del B-PAG : "% y
001200~
2 A.Pompili @ convener del Spectroscopy & Properties WG; 1000
coordina task-force sulle Amplitude Analyses. g 800F
& 600F
Come convener/internal reviewer contribuisce a / segue 40or
_____ 200
diverse analisi. Nel 2016/2017, fra le altre; .- A N S
---------------- 5 56
BPH-14-006, BPH-14-010, BPH-16-002, BPH-16-003, BPH-16-004 Risultati in CWR

19.7 fo (8 TeV)

P it
LA

Search for the X(5568) state in B‘s)zri decays

PAS-BPH-16-002

[ ICHEP16

]

5.7 T
AM(Bgnt)+M(Bg)PDG [GeV]

5.9

CMS

» L.Cristella (dal 2017) & u-POG contact per B-PAG; 5 P ﬁ4;:pb(1a(:w
Con lo studio delle efficienze di ricostruzione & identificazione ;;i ?E+ iw:ﬁ]’:fq’ :
dei soft u-ID con T&P technique ha contribuito alle analisi Zwr e ]
BPH-15-005 (CWR finita — target: PLB) e BPH-15-004 (@ PLB)--——---- > |3 103;_ +++ .

» Ricerca di stati esotici di QCD prodotti inclusivamente o in cf: 12 t+ R

decadimenti dei mesoni B. Alcune analisi/attivita fra cui : é 0; e

» Stati 4-quark Z carichi nei decadimenti 4’ — J/y An B* production @ 13TeV_ st(cev
BPH-14-003 (AN-2016/236) : L.Cristella, A.Pompili, A.Di Florio, N.Sur (TIFR - fondi FAI)
Strategia : pre-approval entro I'autunno. Obiettivo : pubblicazione.

» Definizione di HLT paths per ricerche inclusive con i dati 2017/8 (L.Cristella, S.Lezki, A.Pompili)




Ricerca di bosoni di Higgs pesanti nello

stato finale bbtt

Use the 125 GeV Higgs boson to explore our
knowledge of SM and BSM

*  Full 13 TeV statistics (36fb1)
*  Background Estimation:

RESONANT

— MC sample + Data Driven Methods
* Signal Extraction:

— Non-resonant case: MT2 variable
— Resonant case: invariant fitted mass from Kinematic Fit

searches

*Final step of CMS Review
*Public results on full 8TeV dataset(PLB-D-15-01603),
ICHEP16 dataset (HIG-16-029)
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HEP Computing & Statistics

» Sviluppo dell’'uso di GooFit (interfaccia di RooFit a CUDA) (A.Di Florio, A.Pompili, L.Cristella)

Vi sono 2 filoni di attivita (svolta sulle GPU dell’HPC di ReCas):

2 Inrelazione a nuovi segnali (in particolare di exotic QCD) si sviluppano tecniche di calcolo su
GPU per stimarne il p-value (significativita statistica) con la tecnica degli pseudo-esperimenti
(AN-2015/334).

- Studi correlati di analisi statistica (Limiti del T. di Wilks, LEE / Approx. con Trials Factors)
- D’interesse in diverse conferenze di settore:
ACAT16, CHEP16, Statistics session @ XlIl Quark Confinement & Hadron Spectrum
Attualmente in corso: sviluppo che include il LEE per stimare una significativita globale
(abstract accettato ad ACAT17)

2 Fitting task molto complessi

- Amplitude analyses (in connessione con I'analisi BPH-14-003 ed altre analisi simili in BPAG)

- in futuro possibili sviluppi d’uso per altre analisi in BPAG ( 5’ — A"u*u")



Analysis Review

* M. Maggi

— HIG-16-011 (Chair) HIG-16-024 (Chair) HIG -17-006 (Chair)

— SUS-16-034 (Chair), SUS-16-40 (member) , SUS-17-004 (member)
* R. Radogna

— EXO-17-003

* A. Pompili
— BPH-13-009

* Institutional Review
— FSQ-16-004
— B2G-16-015
— SUS-16-042
— SMP-16-017



CMS Physics Object School @ Bari

Dipartimento Interateno di Fisica, INFN, Politecnico and Universita di Bari

Overview The CMS Physics Object school (CMSPOS) is a school designed to help CMS physicists to

Scientific Program handle reconstructed physics objects and detector performance quantities, and thereby to

participate in significant ways in any physics analysis.
Timetable

It consists of two days of short exercises about detector performance quantities for local
reconstruction and two/three days of long exercises about physics objects analysis
Registration including details about the global reconstruction, identification and further processing of
them for the best signal to background discrimination tunings.

Local Organisation

List of registrants

In particular the short exercises include studies about the performance of the
CMSPOS Twiki tracker, calorimeters and muon detectors while teams working on muons,
electrons, photons, tracks, jets, b-tagging, missing energy and particle flow will
be organized for the long exercises. The implications of the correct handling of physics
objects for selected physics analyses is explained. A demonstration for one of the most
Pre-exercises/instructions important CMS physics analyses will be performed.

List of Exercises and
Facilitators



Attivita Tracker



Attivita di CMS Tracker

La comunita del Tracciatore di CMS si muove lungo tre linee:

- Operation e Studi delle Prestazioni dell’attuale
Tracciatore

—Studio prestazioni del tracciatore durante il Run 2
—implementazione del codice di tracciatura del
Rivelatore a Pixel in calcolo parallelo su GPU
- Upgrade del Rivelatore a Pixel Fase1 (fino a Feb2017)

— Bari centro italiano di assemblaggio e wirebonding

- Studi di R&D per I’'Upgrade del Tracciatore per HL-LHC

—R&D per lo sviluppo di sensori a pixel (RD_Fase2)

—sviluppo di un chip in tecnologia CMOS 65nm per altissimi
flussi di radiazione (RD53, CHIPIX65)



Tracker Upgrade-Simulation Activities

A.Di Florio (INFN Simil-fellow Junior, 3mesi), A Pompili

ROC curve

1) re-design & porting del workflow di ricostruzion in o
CUDA per GPU (Phasel) 05
pile-up mitigation con nuovi algoritmi eseguiti su

o
o
1

architetture ibride adatte al calcolo parallelo

True Positive Rate
I
>

2) Selezione di doppietti di pixel hits con una Deep 02

Neural Network (Phase-2) 0o

cnn_1 ROC (area = 0.960728)
cnn_2 ROC (area = 0.970240)
cnn_3_bw ROC (area = 0.900248)
cnn_4_a ROC (area = 0.996432)
cnn_5 ROC (area = 0.960581)
cnn_6_bw ROC (area = 0.891261)

reiezione di falsi doppietti di hits con classificazione tramite
reti neurali convoluzionali (CNN), solitamente usate per il
riconoscimento di oggetti in immagini (tecnica Tensorflow).
| primi risultati sono promettenti (verranno presentati ad
ACAT17)

N. De Filippis

Contributo al Phase2 Tracker TDR

H—>Z7Z->4l analisi per valutare I'impatto dell’upgrade di
CMS sulla Fisica
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Monitoraggio della strip hit resolution nei
dati 2016 N.De Filippis

2 Strip hit resolution derived with the pair method by selecting pairs of hits in overlapping
double side or one side TIB/TOB modules of the same layer.
It is reported as a function of the expected cluster width from track projection in the
measurement frame corrected with the Lorentz shift.
The cluster width is expressed in units of the pitch value of the sensor.
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Tracker Upgrade

Nuovo rivelatore a pixel installato nel febbraio

2017

e 250 moduli costruiti a Bari

* D. Creanza, M. de Palma, L. Fiore, S. My, P.
Cariola, S. Martiradonna

R&D per I’Upgrade di Fase 2: i |
 'INFN ha finanziato le attivita di R&D necessarie alla scrittura del Tracker TDR
* Tracker TDR final version: 1 luglio 2017

/\

R&D sensori R&D Pixel ROC 65 nm
« confronto planari Active Edge e 3D * RD53 e CHIPIX65 o |
* Bari, Firenze, Mi-Bicocca, Perugia, Pisa, * Bari, Padova, Pavia, Perugia, Pisa, Torino
Torino e Bari: G. De Robertis, F. Loddo, C.
* Bari: D. Creanza, M. de Palma, L. Fiore, S. My Marzocca, F. Ciciriello
 F. Loddo RD53 Project Leader Engineer
dal 2016



Tracker — Impegni INFN

Contributo INFN alla costruzione del Nuovo Tracker: Tilted Barrel PS e Inner Pixel Detector
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Dal 2018 al 2019 ¢ prevista la fase per la produzione dei moduli prototipo finali
e finalizzare gli R&D sui sensori e sul ROC per gli strati piu interni del tracciatore
* selezionare i fornitori e procedere con le gare

e attrezzare e qualificare i centri di produzione
e dal 2020 al 2023 a Bari saranno costruiti 1000 moduli PS, altri 1000 a Perugia

e costruire i primi moduli reali



Tracker — Attivita 2018 a Bari su Sensori e

. D. Creanza, M. de Palma, L. Fiore, M. Ince (dottoranda XXXII ciclo), S. My
Moduli

ATLAS ™S

Continuare attivita di R&D sui sensori dell’Inner Barrel

» confronto delle tecniche di isolamento p-spray/p-stop

» studio della migliore tecnica di polarizzazione ;,
e studio della protezione dalle scariche 1] I
* test con sensori irraggiati I |

Produrre 20 moduli PS dummy FBK Planar
* la produzione dei moduli sara realizzata mediante jig meccanici

* produrreijig necessari per tutti gli step di assemblaggio

 attivita gia in corso (grazie al prezioso contributo di M. Mongelli)




Tracker — Attivita 2018 a Bari su ROC Pixel

e Attivita di test del chip RD53A (sottomissione in fonderia prevista il 15 luglio 2017)
* Definizione delle specifiche e progettazione del pixel chip di CMS
» Sottomissione in fonderia prevista per il primo trimestre 2018

HUBSBG G. De Robertis, F. Loddo, C.
Marzocca, F. Ciciriello




Tracker — Richieste Servizi di Sezione 2018

Progettazione Meccanica 3 m.p.
Servizio Elettronico 1 m.p.
Officina Meccanica 4 m.p.

Camera Pulita 6 m.p.




Attivita CMS-Muon System



Overview delle attivita

Attivita Run2 A. Colaleo, Muon System Manager
. RPC Operation [M.Abbrescia, G.laselli, A. Gelmi, G. Pugliese,]

*  Performance dei muoni ad alto pT (>200GeV) [F. Errico, R. Radogna]

*  Muon ID performance for low pT muons (J/Psi sample) [L. Cristella]

*  Offline Data Quality Monitoring [L. Cristella, A. di Florio, R. Radogna, , R.Venditti,]

*  Validazione [N. De Filippis, G. Miniello]

Upgrade di fase 1: GE11, RPC

*  Produzione e test delle camere GEM per GE11

— [A. Colaleo, M.Maggi, S. Nuzzo, A. Ranieri, A.Sharma, E. Soldani, R. Radogna, P.Verwilligen, R.Venditti, M. Franco,

M.Papagni]

Slice test: integrazione e commissioning in CMS

— [A. Colaleo, M.Maggi, S. Nuzzo, A. Ranieri,A.Sharma, E. Soldani, R. Radogna, P.Verwilligen, R.Venditti, M. Franco,

M.Papagni]

Sviluppo del database e del sistema di monitoring online dei dati [F. Errico, M. Ince, S.Lezki, M.Maggi, ]

R&D del chip di readout (VFAT3) [G. de Robertis, F. Loddo,F. Liciulli]

Studio delle performance degli RPC @ L1 trigger [R. Radogna, F. Errico]

Upgrade di fase 2: MEO, GE21, RPC

* Integrazione e simulazione dei nuovi detector nel software di ricostruzione dei muoni
— [C. Calabria, A. Colaleo, M.Maggi, A.Sharma, R.Venditti, , PVerwilligen, ]

*  Ageing test @ GIF++ per GE21, iRPC
— [M. Abbrescia, S. Costantini, , G. laselli, A. Gelmi, , G.Pugliese, A. Ranieri, E. Soldani]

*  R&D su tecnologie innovative per GE21 (U-RWELL) [A. Ranieri, R. Radogna, , E. Soldani]

*  GE21 Mechanical Design [A. Ranieri]

*  Muon TDR
[C. Calabria, A. Colaleo, M.Maggi, G. Pugliese,, A.Sharma, R.Venditti, , PVerwilligen]




Run2: RPC Monitoring & data taking

M.Abbrescia, G.laselli, A. Gelmi, G. Pugliese G. Pugliese, RPC
. . Project Manager
RPC - First Look in 2017 Data
! RPC Overall Efficiency Barrel - Run 2906173 , !m[ RPC Overall EMiciency Endcap - Run 296173 . RPC Eﬂiciency is comparable
g"" ol § :... " with 2016 data
- J mb | Dev 464 -

e Cluster Size is lower than 2 strips,
according to the trigger requirements

g
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Attivita Muon POG/DPG

» Studio dei 4 @ high-p; (per il u-POG, in connessione con analisi 2" — uu) (R.Radogna)

2 Studio di performance della soft u-ID con T&P technique

(per il u-POG, in connessione con le varie analisi di B-PAG) Cristella

» M object validation (per il u-POG)
» Validazione delle release di CMSSW  (G.Miniello, N.De Filippis)

L'attivita consiste nel confrontare con cadenza periodica le principali variabili dell’oggetto 1
passando da una release all’altra del software di esperimento CMSSW a fini di validazione.

2 Altre attivita riguardanti in generale i U4 :
» DQMonline: GEM (F.Errico, M. Maggi)
RPC (S.Lezki, M. Maggi )

» RPC/DTDPG: - studiper L1 trigger utilizzando gli RPC-hits (F.Errico, R.Radogna)

- sviluppo di trigger per Fase-2 (F.Errico, R.Radogna)

2 GEM simulation using ANSYS, GARFIELD & Geant4 (R.Radogna)



Forward Muon System Upgrade

/ n o 02 03 04 0s os or 08 09 10 " \
o MY T T er as "‘.., 'l?.l' “A‘ “y 4“4 |“‘., 'q: ’:"
: = .., GE1/1 2019-2020 (Fasel)
M > 16<|n) <22
> 8 eta partitions, 384 phi strips
» Short and long chambers
bygrnd > Baseline detector for GEM project
vy > 36 super-chambers (SC) per endcap,
] § EE; each super-chamber spans 10°
> One super-chamber is made of 2
3 57 back-to-back triple-GEM detectors




Fasel: GEM Slice Test

* Installazione e integrazione di 5 super-camere GEM in CMS
completata con successo a Gennaio 2017

* Le camere sono state costruite e testate al CERN
*  Obiettivi:

— Gain installation and integration experience

— Reduce the GE1-1 commissioning period in LS2

— Trigger commissioning

— Study GEM chamber and electronics performance under
realistic background conditions

[A. Colaleo, M.Maggi, S. Nuzzo, A. Ranieri,A.Sharma, E. Soldani, R. Radogna, P.Verwilligen,
R.Venditti, M. Franco, M.Papagni]

= GEM CMS DCS e st LocL - UTC LORED =
[ = it 1637 1437 1636
@ cMs '
N7 ONLINE
GEM_ENDCAP_Minus
System State Tue 27-Jun-2017  16:37:34
GEM_ENDCAP_Minus rampii_ooven - || A\ NO USER
role
Sub-System State
GEM_LV on -l g
GEM_HV on -8
Beam Mode
GEM Gas System RUNNING -|g

Status | CAEN = CAEN Multi Channel ~ GAS

GEMINIO1

GEMINI27 Hv  VFAT OH2V OH4v
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GAS and Environmental HV 01
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7%y GEM 298 00
= ndition DB
GEM30T .
GEM308B . i Orage Of data fl‘Om
GENP‘E:SDCAP GEMMT . )eration




Fasel: produzione e test delle camere per GE11

* Nel 2018 Bari produrra 20 camere delle 150 che saranno installate in GE11 nel 2019
— Assemblaggio in camera pulita
— QCtest in laboratorio per caratterizzare e validare la camera prima di inviarla al CERN
GEM foil Current Leakage test Gas Leak test B > QO >

————
*Determine the guality of a GEM foil by measuring the maximum leakage current through the kapton The poal of this test is to guantily the gas lesk rate of WP Sy -~ !
*Performed before, during and after the assembly in clean room certified at least class 1000 a GEL/1 detector by monitoring the drop of the
*A voltage difference of 550 V is applied between the top and the bottom electrodes of each GEM foll with internal over-pressare as a ‘unction of the time
& Megger MIT 2500 *The detector is Nushed with CO2 with an input rate
*The impedence and the number of sparks every minute over a period of 10 minutes are measured S
*The GEM foil is accepted ¥ its impedance is above 10 GO and the spark rate <2Mz *The otput valve i Closed, to allow the pressure
¢ Before the assembly, GEM foils are placed inside a plexiglass box Pushed with pure nitrogen at 50 VR
humidity ~7 %). With an applied voltage difference of 600 V between the GEM metal sides, the GEM foil

Fabame

*The input valve is closed and the pressure drop is meas.

should draw & current no more than 30 nA. Also the number of sparks during a period of 1 hour is *The chamber "% the test if the pressure drop inside the chamber is below 1 mbar per hour
recorded
* If the foils successiully pass the test they are used for the chamber assembly.
u The second step is then repeated after the assembly on the GEM chamber F
HV and linearity test Y cms
v a Tow
wCMS Aoy *Determines the voRage vi. current curve of a GEL/1 detector - g . - Pr Y
1. | R = Response Un’hrm’ty * idert “es possidle defects i the HV Grcuit and spurious signals PRRppe—
¥ SR Vewes * The chamber is fushed with pure CO, at 2.5 V/hr for S hour L3 PR —
L H SN i o8 Measurement of the pulse *itis ramped up to 4.9 &V in step of 100V
L e o0 height distribution over the * For each step, the carrent through the Givider and the number of > P E—
— o - . K
!» H Fown h00 < wncas OCtive surface of a GEL/L spurious pulses i the detector are recorded
- \ v :"" detector, for each strip in “The detector is accepted ¥ the |-V curve shows a linear behavior and
- J " each readout sector the spurious signal rate is below tens of Herz 3 e
J \ The detector is irradiated ' o
! \_ with the X-ray beam, 2 o’
S S e PErManently working with e e - e e - -
fixed energy of 40 keV. 1 .o. Gas « CO,
ano o Ry = S0 SIM0
e ® 200 w0 600 800 1004
im Divider Current (uA) |
100

a8 ekl .

14 . 2
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'8 SCRmE

! o; *Excited copper stoms in the drift electrode release photons, causing the gas molecule

Charer e MO s

0
100 0.9, ionization within the chamber volume in the drift region. M Gah cas Preimnary
200 o|3§ ?;:plifed charg'eismﬂe:ledbrre:oul w:p:mﬁ.l;am‘!rredw:xm?tv: bfo'N The effective gain of 2 GEL/I chamber is measured 2s 2 function los Yout
900 0.7 spectrum of the charge collected by a cluster is it to extract the position of the sppied HV with a beam on X-ray photons o' 22 keV energy @9 G-s'“ ~co°'.wm_m' ohuctior =
08 06 copper Muorescence photopeak. The shotons are sbsorbed by the copper stoms of the drit 6 - : °
o5 *The response uniformity should not exceed the 15% across the whole detector that emits Xeray photoms of B keV that are then g l::"'.w‘:‘ ey
100 200 by photo-electric effect in the gas volame. 2 10° XRw Y -8k see®
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Fasel: produzione e test delle camere per GE11

* Camera pulita pronta (Responsabile Assemblaggio: P.Verwilligen)

— Antonio, Piet and Michele Franco hanno partecipato al training per 'assemblaggio al CERN.
* Laboratori pronti (Responsabile QC test: R. Venditti)

— QC workflow di test validato su un prototipo di camera GEM di generazione IV

— Primi step di approval del CERN superati con successo, pronti per 'ispezione finale

GE1/1 QC jamboree for production sites (2017)

Stage 1 Stage 2 Stage 3 c
=]

QC QC QC Qa2 Q€ Q¢ Q¢ ac ‘5 QC2 Assembl QC2 QC QC aQC AQcC E
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Fa se 1/2: R&D di VFAT3 G. De Robertis, F Loddo, F. Liciulli

* Gruppo di Bari impegnato nel design, costruzione e test del chip di readout delle camere GEM

On-detector : Off-detector
1 - &
: csc ’\TEST SETUP_. 4N
' OTMB “ e trmses o
1 | " =50 ~
H |
1 (for GE2/1 only)
1
1
1
1
|
|
1
I |Trigger data
: ike
[ @ I le—> DAQ
<)) «—> TTC |
Tracking data
* Detector signal digitized by VFAT3 XTCA
* Trigger data sent to Opto-Hybrid for

GE21) board
* Tracking data, slow ctrl and clock are * Running local trigger

T
1
1
1
1
cluster finding (+1 link to OTMB in I+ Baseline plan based on CTP7 uTCA
I
1
1
handled by LpGBT : * Event building and sending to DAQ

*  VFAT3 chip submitted for production at
the end of July 2016

* Test boards with VFAT3 chip bonded
delivered in Bari in March 2017

* Preliminary bench tests completed
* Ongoing: Primo test di VFAT3 su un
rivelatore GEM con muoni

* Goal: studiare le caratteristiche del chip
prima della sottomissione finale (July
2017)

— Contributo anche di S.Nuzzo, M.Maggi,
R.Venditti, P. Verwilligen




Phase 2 Muon System Upgrade

- Muon TDR: expected for september 2017 Il ruolo di Bari e' determinante per i progetti
—Consolidation GEM e iRPC dal punto di vista detector,

—Electronics replacement E . I
—Forward system enhancements simulation, management!

—L1 trigger rate reduction, enhancement tracking reconstruction (GE2/1, iRPCs: RE3/1 and RE4/1)
—MEO detector extends coverage and performance of muon Id and trigger beyond letal = 2.4

- Second Phase2 Muon Comprehensive/fGMS
Review: June 27-28 2017 just
concluded

Project planning: timeline, milestones

IMUON HIGH LEVEL MILESTONES TIMELINE 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

— motivation for‘ the upgrades are — QlQZQSQlQlQZQJQ#::‘C-lZQSmsi:za.‘#@g;im0401QZQSCHQIQZQSQ40.102030401020304010203040102Q3

Design-Demo. _Engin.-proto. _Pre-prod

IMUON UPGRADES STAGES TDR Sub. 09/17

.
C I ear | y esta b I IS h e d ALL SYSTEMS LONGEVITY AND OPERATION Muon Longevity.1 ¢ Muon Longevity2 ¢
DRIFT TUBES (DT) EDR 1/20 Tnstal. 09/24 4
. . . e Minicrates orrofel ¢ OTROEDrRoreEs o o DTROFES o i.m: FES
_ S Imu Iatl ons Stu d 1es S h OWSs t h e o€ system DTRDBE1 ¢ ¢ DTRD.BE2 ¢ DTRDBE3 ¢ DTRD.BE4
ICATHOD STRIP CHAMBERS (CSC) FE ESR 05/18 ¢ T Instal. 04/19 BE ESR 1/21 Instal. 10/24 ¢
s e electronics CSCRD.FE.1 ¢ CSC.RD.FE.2 CSCRD.FES ¢
benefit and needs of the upgrade[.=i... acenre S
BE electronics CSCRDBE1#  CSCRD.BE2 CSCRDBE3 ¢ # C§CRD.BE4 |
. . . IRESISTIVE PLATE CHAMBERS (RPC) EDR1/19 # $ ESR12/19  Instel.03/22 ¢ Instal. 03/23
— Baseline detector configurations [ ——— - {
IChambers assembly/installation disk1 RPC.RD.DET2
1fH 2 kchambers assembly/installation disk2 RPC.RD.FE.2
and Component SpeCIﬁcatlons FE electronics RPCRDFEL1 4 ¢ | # RPCRD.FE3 ¢ RPCRDFE4 |
. . IBE electronics RPCRD.BEL ¢ RPCRD.BE3 ¢
consistent with targeted powe sples v wimstzs __wcmses o
GEM 2/1 EDR 12/18 $ ESR11/19 Instal. 03/22 ¢ instal. 03/23
chambers GE21RD.DET.14 . . CSCRD.DETS
p e rfO r m a n Ce fchambers assembly/installation disk1 GEZLRDDCLJ GE21.RD.DET.3/4 \ | {
IChambers assembly/installation disk2
. e electronics GE21RDFEL ¢ ‘ GE21.RDFE2
_— St u d y Of t h ea Ite rna t| ve B€ electronics GE2LRDBEL ¢ GE21.RD.BE 2
Power Supplies and services GE21.RDBES ¢ GE21.RD.BE 4
v ESR4/21 § ) EDR10/21 instal. 08/25
te C h no I Ogy we | | d d vance d fchambers MEO.RD.DET.1 # MEORDGETS  MEORQDELS MIDRODES o RDIDET s # MEDADDETT T
Fe electronics meoRDFEL ¢ |(MEORDDETS  vipoRpFE2 4 MEORDFE3 #MEO.RD.FE4
BE electronics MEO.RD.BE.1 MEO.RD.BE3 ¢ MEO.RD.BE 4
[Power Supplies and services MEO.RD.BE.2¢ 4 MEO.RD.BES

7

2nd Muon Upgrade Comprehensive Review



Fase2: Simulazione e Performance

Studio dell’impatto dei nuovi detector sulla ricostruzione dei muoni e sui canali di fisica
* Nuovi detector inclusi negli algoritmi di ricostruzione

* Simulazione del background indotto dai neutroni e dell’aging dei rivelatori attuali

* Performance in termini di efficienza/background rate

/ mn 01 02 03 04 05 06 07 08 09 10 1 o G E1 / 1 - G E2/ 1

0" 843" 786" T34 617 €28 575 528" 4a8.4° 443" 404 36.8* n @

oTs
- CsCs

W RPCs 13 308
WGEMs

A. Colaleo, C.
Calabria, M.Maggi,
= A. Sharma, R.
""""""" s es — Venditti, P. Verwillige,
gty n, R. Radogna




Fase2: Simulazione e Performance

Muon Phase2 Simulation&Reconstruction Coordinator: A.
Sharma,R. Radogna, P. Verwilligen

Detector geometries +
Physics model of
interaction with matter

ﬁ

C. Calabria, Software & Online Contact for Upgrade
R.Venditti: GEM Upgrade Physics Coordinator

Muon Identification:
desired balance between
identification efficiency
and purity

muon reconstruction

Digitization: model of 5 ufv,s,i‘:,",“.'?‘,‘?.",?rﬂim,iqefx{,‘,,,.,_f?:ﬂ.?;?g L, (eSmenfomnn koltle
- S 1.15F s 4 9 o .
readout electronics N A 130 .
response S g 1.055_ A Phasell PU200 + SNB + MA —; §_ 10-‘; . ohasell PUZ00 :
< w g 12— . . . E ° ’ o A Phasell PU200 + SNB + MA i
o N € IR IECREC N
—3r oy § ..F * 4 3 f == ]
. . — n 0‘9E + 1 > 10'3? —‘—‘—A—__‘ ?
Local reconstruction: in ] N o L 1 8.0 e
i = osh + 1 2 |
each subdetector hits @) 2 1 5.0 ;
and then segments 3- g L mm e T T S %10“ L -
8 ol o Muontl % ) Muonp, (Gev) ==
7} (@) hardware failure ;;? b
Global reconstruction: n included in the i .
combining informations simulation (MA) P esc )i
from many subdetectors > Average number of %
hits from Muon -QTS —l2 —l‘AS —‘1 —0‘.5 6 OTS ;A,hll.‘;ni’et;ﬁ 25 2 -15 -1 05 0 05 ;Wllgn eZtaZ.S
System used in the WP

> Legend:

» “Ideal” conditions

» Muon System
aging

Muon eta




Fase2: Ageing test @ GIF++

Test di irraggiamento di RPC e GEM ongoing alla facility GIF++ per studiare il comportamento
dei nuovi detector nelle condizioni di HL-LHC  GEM: A. Ranieri, E. Soldani

RPC:M.Abbrescia, S. Costantini, A. Gelmi, G. laselli,

G.Pugliese ‘
~108Hz/cm? r&
Longevity study started @ GIF ‘ﬁ -‘
++in July 2016. —
Source: 13.7 TBq Cs137
~ 1R/ gamma source
GOAL:integrate the expected
integrated charge after
7 collecting 3000 fb-1 of HL-LHC
7 | | data = 840 mC/cm2 (with
5 T = || | safety factor of 3)
§ 18] B cnergy resolution | GIF++ facility — 1¥7Cs (566 GBq) 09 g
g vof - I e cenete E’E&f&m o § | |20 z
sl al g é 5 E CMS, Preliminary
12 06 B E wobl ™ RE2 (194 mC/cm?)
= Hos o - | — RE4 (61 mClen)
o8t o g 20 [ ‘
06 Jo0.3 3 B
4l ha S | - /.
0.2} 0.1 E i /
ot oor ooz oos T oea  oos 0 :_ _/_/_ /_/_/
Accumulated Charge [Clem?] 40 -
No aging observed up to ~ 55mC/cm?2 - / P
Goal of the new Aging Test @ GIF++: 240 mC/cm?2 290618 ZUIGHS 1118 OSNZN7 30047 SRNAT
of integrated charge needed to fully validate the
Triple-GEM technology
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Review: G. laselli, M. Abbrescia

2 Contents

- Contents

Ruolo chiave del gruppo di Bari a tutti i livelli: N

» CMS Phase-2 Muon Detector Upgrade 7

w1 The CMS Phase 2 Muon Detector 9

editorship, review, preparazione dei contributi per S T e sy

capitoli sui detector, performance&fisica, costi D M DS

"2 12 ThecurrentCMSdetector . . . . . ... ... ...ttt
" 121 Overview of the CMS detector

‘4 131 Dataand trigger rates . . . . R
" 132 Agingandlongevitytests . . .. ... ... ..

,, 133 Environmentally-friendly chamber gases . . .
CMS Technical Design Report w14 Upgrade of the existing muon detectors
= 141 Drift Tubechambers . . . . . ...
Phase 2 Upgrade of Muon Detectors n 142  Cathode Strip Chambers . . - . ... ............
= 143 Resistive PlateChambers . . .. .. ... ..........
= 15 Enhancing muon measurement in the very forward region . . . .
B 151 RPC detectors RE3/1 and RE4/1
Content 5 CMS Collaboration = 152 GEMdetectors GE2/1. . .. ...
x 153 Extending muon coverage to [y = 2.8: MEO detector . . . . .
2017/06/27 o 16 Performance of the upgraded CMS muon system . . . . ... .. ... ... _.
.- 64 GE2/1DetectorSystem . .. .. ...ttt 209
- 641 GE2/1Detector DeSign . . . . ..o viut it 209 Contents 3 4
-:v 642 Electronics . .........ciiiiiiiiiiiiiaiaiaiaaaaann 212
™ 643  Power system 215 |- 311 TheDTsystem ..........00iiuinunnnnnnnnnnnsnnnn & 5 RPC upgrades and new RPC detectors
" 644 GE2/11 217 | 312 Limitations of the DT system in the Phase 2environment . .. ... ... 6 | [ETTTOTTOverview and MOUVaton oot L ... .. cescass
1 65 MED Detector System m |v 32 DT System LongevityinPhase2 . .. ... ... ... o i 68 © 52 ThepresentRPCsystem . .. .......... ... .....o.n
- 651  MED Detector Design m | 321 Electronics aging scenarioinPhase2 . . ................... 68 o 53 Llongevity ...........c0iiiiiinnnn
. I 2 |* 322 DTchambersagingscenarioinPhase2 . . .. ................ ] " 53.1 Irradiation test at GIF«+
. 653 POWErSYSEM . ... ..........i.ie e 2 | 323 Estimation of the evolution of the Phase 2 DT system performance . . . . 73 e 532 The quest for eco-gas . .
. 654 MED son. Inetallation and G a0 I 324 Aging Mitigation Strategies .. .. ... ...l " 533 Front-end board longevity
- 655 Tempera(ure Semmg Fibers s |f 33  The Upgraded DT Electronics Architecture . . . . C 534 Weaknesses of the RPC Link erd Sv-snrm
w 66 CostScheduleandi X n |* 331  Overview and functionalities separation w 54 Upgrade of the RPC Link Board System . . . . . . o
- ot 332 TheSXS5Demonstrator . ... ..........iiiiiiiaiaaaaaan - 54.1 Motivations for anew Link Board System . . .. ..............
w 7 Muon Trigger and Reconstruction w I* 34 Phase2 Minkra?esax\qlmuuaﬁm.plal .e o 542 T‘htnewbnkﬂard&sm
- R N — 23 [ 34.1  Mechanics design and cooling . . . . - 55 Extension of the RPC system .. ....
e 7.1 Primitives per subdetector . . . .. ... ...l 2w |7 342 On del_ednr Power distribution . . . . . . - 55.1 mvfm """ o . :
N N e 343  Evolution of DT power supply system o 552 Overview of the requirements . . . .. ... P
“ 7.2 Muon Trigger Primitives ... ... sl B 344 Installaion plan . .. .. ... ... - 553 Technological choice . . . . . . ... ......................
v 713 Special BSM muon triggers . . . . . <25 |, 35 New backend and integration in CMS . . . o e 554 RE3/1and RE4/1deSign . . . ... ...oooooonioiioooo..
w 72 Muon tion and identificaion . . . LT .ol nll -2 4, 351 DT Trigger primitives during Run 1 . . . .. ... .............. i 555 Technological aspects of RPC detector production and quality control . . 152
" 721 <263 |, 352 Barrel muon TPG at Phase 2 and aging mitigation considerations . . . . . 91 106 556 Front-end electronics and DAQ for new detectors 13
v 722 - 26 ), 353  The Phase 2 barrel muon backend architecture . . . . .. ... ... ... 2 v 557 Installation and integration . . . . . .. ... ... .............. 1
e 7.23 <268 |, 354  Expectations about the interface to CMS DAQ& L1 . . ... ... ... 94 w 56 Cost, schedule and instituti ponsibilities . . .. ... ............ 163
1= 724 wm L. 38 and insti ponsibilities . . ... ... .............. @
o 6 New GEM detectors
= 8 Physics Performance 273 |« 4 CSCupgrades 97 o BT OVeVIEWaREMOtVAton | . . ... ... ........
e -ﬂgm ..................................... 273 |o 41 Overviewand motivation . . . . . ... ........................ 97 - 611 Detector Technology Requirements . . . . . . ............
1 8.2 Search for lepton flavor violatingdecays T —3u . . . .. ... ... 276 = 42 TheCSCsystem. ..........ouioioeinannecanaacaaanannn 97 "o 612 TriggeringonPromptMuons. . .. .. ............ ...
15 8.3 Heavy Stable Charged Particles with the Time of Fhsm ‘l’q:huqm . 281 o 43 Longevity ... 0. 0. . i i ildiiiiiiiiiiiiiiiaiaiiaaas 101 613 TriggeringonDisplacedMuons . . .. ... ... ..............
1 83.1 HSCP theoretical models . . . ... ... v 431 Chamberaging . ... .......cuoueeuueennnnaannasnnns 101 1 6.14  Very Forward Muon Identification and Triggering
16 8.4 Search for displaced di-muon signatures . .. ... ... .. ............ = I 432 R&Dongasmixturealternatives . ... ................... 104 6.2 Common Features of CMS GEM DetectorSystems . . . . .. ............
r2 433  Electronics radiation hard: andp at the HL-LHC . .. 105 e 621 CMS Triple-GEM Detectors
w9 O ization, costs, schedule 287 |In 434 Aging scenarios . .. 106 s 622 Performance Requirements .
w91 ﬁ Olgamzllim' Responsibilities, Planning and Costs . . .. ... ...... 287 |« 44 New electronics R R ... 107 623  Operational Capabilities . . .
- 911 Participating institutes . -2 ™ 44.1  Limitations of the present electronics . . . . . .. .. ............ 108 624  GE2/1and MED Data Acquisition Systems . . . . .. .. ..........
" 912 Muon Project organization .27 | 442 CFEBupgrade(DCFEBV2) . ...............iocuuiannnn 112 ne 625 PowerSystemDesign .. ........ ... ... ... ... ...
1 913 Muon Schedule. . . . ... .20 |7 443  ALCT mezzanine upgrade (OALCT-S6) .. 114 e 626 LV power system for the GEM project
- 914 Estimated Cost w2 | 444  TMBupgrade (OTMBV2) . . .. .. L1 = 627 B
- 915 Project Timeline v 445 DMB upgrade (ODMB5and ODMB?). . .. ... .............. 1 = 628
- 916 R bilities and B 446 FEDUPGrade . . . .. ...l 17 = 629
i Gl 447 Lowvoltagesystemupgrade . . .. ... ................... 118 £ 6.3 GEM Detector Longevity
= 9.1.7 Expected funding cost sharing and profile 5 448 Highvoltagesystemupgrade . ........................ 119 12e 63.1
w10 Summary 299 |= 4.5 Installation and integration 1 632
ot 45.1  Activities during LS2 " 633
w A Glossary of Acronyms and Technical Terms s 452 Activities dunng L& o 634
o 4.6  Cost, Schedule and i = 635




Richiesta servizi di sezione 2018

GEM

* 2 mesi Progettazione meccanica.

— Design uRWell
— Integrazione del progetto GE2/1 e MEO in CMS.

°* 6 mesi Officina meccanica.

— Assemblaggio 20 camere GEM a Bari
— Supporto alle attivita di assemblaggio e movimentazione cosmic ray stand al CERN

* 1 mese di Servizio elettronico:

— Test e QC delle camere GEM prodotte a Bari
* 6 mesi di camera pulita

— Assemblaggio GEM

RPC

* 2 mesi Officina meccanica.
— 1 mese di supporto per GIF++
— 1 mese per riparazioni al CERN durante shutdown.



Attivita Calcolo/Tier2



AttiVité in CO rso G. Maggi, Bari T2 Coordinator

*  Mantenimento Tier2 in produzione:
— Ottima affidabilita e efficienza

Site I SAM3 Site usage
Readiness Commissioned
Site Name ~ Visible ¢ Active ., HC . Good . Links ¢ | Production ¢ Analysis In_rate_phedex
V| Tas Y A glidein ¥ SAM3 .  SAM3 . links ¥  Expandthe v ” | Running ¢ Pending &
‘ CE Y SRM 7 detalls v v

T2_IT_Bari oK 100%(9666)  69%(4598) 2860 2520 250
T2_IT_Pisa OK 100%(24452)  77%(7542) 4965 2458 7
T2_IT_Rome oK [EEEsTERea (00>:2) 73%(3203) 1937 0 12
T2_RU_IHEP oK i ] R (00v:345)  ss%(2r7e) 826 0 11
T2 RU ITEP oK 215 combined 27 0 0

*  Supporto ad attivita “extra”
— uso di GPU, Supporto per la CMS Physics Object School a settembre

Preparazione di un proposal su call GR5 per uso di Deep/Machine Learning

— Interesse crescente all’interno di CMS, durante I'ultima CMS week & stata annunciata la nascita di un
working group dedicato

* Partita l'attivita per presentare un nuovo proposal infrastrutturale sui bandi PON attesi a cavallo
o subito dopo l'estate.

* Daquest’anno il T2 e all’interno del data-center RECAS
* Persone coinvolte:

— G. Donvito 10% CMS + 30% RECAS
— G. Maggi 80% CMS + 10% RECAS
— A. Pompili 30%

— G. Selvaggi 90% ??

* Indipendentemente dalla sigle ufficiali, al mantenimento dell’infrastruttura e delle risorse




Summary



Sommario delle richieste di servizi 2018
(m.p.)

Progettazione Officina Servizio Camera
Meccanica Meccanica | Elettronico Pulita

Tracker
GEM 2 6 1 6
RPC - 2 - -

Totale 5 12 2 12

41



PRIN,PON, EU (ATIVITA' SINERGICA A CMS) ATTIVITA' IN CSN5 SINERGICA A CMS

CMS % SIGLA % SIGLA % SIGLA
M. Abbrescia 90
P. R. Altieri 0 50 MPGD_NEXT
C. Calabria 100
F. Ciciriello 50 50 MPGD_NEXT 34 FTE totali
A. Colaleo 100
S. Costantini 0 100 AIDA2020 (RPC)
D. Creanza 100
L. Cristella 100
N. De Filippis 90
M. de Palma 100 w
G. De Robertis 40
A. Di Florio 100 H
G. Donvito 10 30 RECAS
F. Errico 100 o
L. Fiore 100 N
A. Gelmi 100
G. laselli 90 m
M. Ince 100
S. Lezki 100 u
F. Licciulli 0 80 AIDA2020 (GEM) .c
F. Loddo 920
G. Maggi 80 10 RECAS m
M. Maggi 70 20 MPGD_NEXT 10 MPGD_FATIMA h
C. Marzocca 50 50 MPGD_NEXT bD
G.V. Matarrese 50 50 MPGD_NEXT
G. Miniello 100 m
S. My 100 :
S. Nuzzo 100
A. Pompili 100 <
G. Pugliese 100
R. Radogna 100
A. Ranieri 50 10 AIDA2020 (GEM) 20 MPGD_NEXT 20 MPGD_FATIMA
G. Selvaggi 0
A. Sharma 100
L. Silvestris 100
E. Soldani 100
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