
Gruppo 1 Padova
Stato Esperimenti, Anagrafica e Preventivi

CdS
13/7/2020

Stefano Lacaprara
INFN Padova



Outline
● General Summary
● CMS / Fase2_CMS

○ Insight
● LHCb
● Belle II
● MuonE
● FCC
● MuColl

2

Disclaimer: alcune delle slide le ho avute “just in time”, 
letteralmente.
L’anagrafica potrebbe essere soggetta a piccole variazioni



Anagrafica Gruppo1 ultimi 10 anni
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Difficile fare il conto delle persone perche’ DB conta anche 
0% (eg Jennifer or Intense)



FTE e persone per sigla
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Belle II CMS FASE2_CMS LHCb MuonE RD_MuColl RD_FCC_DTz

FTE P FTE P FTE P FTE P FTE P FTE P FTE P

2020 4.45 9  Fte 24.8  Pp 37 5.6 10 Fte 2.85 Pp 11

2021 5.35 11 19.55 24 9.3 22 4.8 10 3.3 9 3.95 15 0.3 2

𝚫 +0.9 +2 +4 +1 -0.8 -

Totale: Ricercatori 32.3 FTE +2.2 37 persone
 Tecnologi 8.0 FTE +0.3 13 persone



 

CMS
RL: R.Rossin
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CMS ha superato le 1000 pubblicazioni
• - more than 1000 
papers

• - a total of 979 
papers 

•on collision data 
submitted

•- ~100 papers/year



CMS highlights
•



Fisica padovana in CMS: 
Analisi
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Ricerca di Heavy Composite Neutrino 
e VBS in ZVJJ Semileptonico
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Fisica padovana in CMS: highlights



Fisica padovana in CMS: highlights



 

Fisica padovana in CMS: 
Rivelatore



Preparazione al Run 3 e HL-LHC



Upgrade dell’elettronica delle Drift Tubes per la Fase-2
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Lo sviluppo della scheda OBDT
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Studi di invecchiamento dei DT
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Slice test al CERN e studi di trigger per HL-LHC
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40 MHz scouting a Padova, Legnaro, CERN
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Phase II Tracker Upgrade: MaPSA testing in Padova
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Phase II Tracker Upgrade: MaPSA testing in Padova

•
•

•

•
•
•
•



Calibrazioni tracker per Run2 – Sviluppo fase 2
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Barrel Timing Layer - Tests
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Responsabilita’ 2021



Conferenze 2019



Anagrafica 2020
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Richieste CSN1
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Richieste in Sezione



Lukas Layer
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LHCb data taking

Run1 1fb-1@7TeV
Run1 2fb-1@8TeV
Run2 6fb-1@13TeV



Higlights dei risultati di fisica

• First observation of a four-charm-quark 
tetraquark

• Smoking gun for tightly bound tetraquark model?
• A narrow peaking structure at 6900 MeV/c2, 

matching the expected signature of the 
production of a new particle, and a broader 
structure around 6400-6600 MeV/c2, close to the 
threshold

arX
iv:2006.16957 

[hep-ex]

• First test of lepton universality with beauty 
baryons, RpK

-1
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Jet physics in the forward region
● Measurement of differential bb- and cc-dijet cross sections in the forward region →

○ analysis leaded by LHCb-Padova
● Probe PDFs in the forward region and test pQCD at NLO. First differential measurement of cc production 

at LHC 
● → exploits excellent c-tagging capabilities of LHCb.

Approved to 
go to 
paper!

● On-going: model-independent search for bb and cc resonances in the forward 
region

● Planned measurements: fat jets in the forward region
● Responsibilities:

➔Convener of the jet working group: Lorenzo Sestini
➔Liaison of Run 3 task force (development of jets HLT lines): Davide Zuliani

A. Gianelle, D. 
Lucchesi,
L. Sestini, D. Zuliani
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Quantum algorithms at LHCb
● Quantum-inspired machine learning → training of a Tree Tensor Network with the simulation of a 

many-body quantum system
● LHCb application: identification of the b-jet flavour (b or anti-b)
● Identification performance compatible with a state-of-the-art Deep Neural Network. Very fast inference time, 

compatible with HLT requirements. Input variables contributions can be measured through spin correlations.

● We will continue on this path with other quantum physics applications (hopefully on real Quantum 
Computers!)

● Strong collaboration with the quantum information group at the Physics Dep./INFN
●  Responsibilities:

➔Coordinator of Innovative Analysis technique group: Donatella Lucchesi

Paper submitted 
to Nature 
Communications

A. Gianelle, D. 
Lucchesi,
L. Sestini, D. Zuliani
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ECAL for LHCb upgrade 2
● In Upgrade 1, the ECAL won’t receive an upgrade. We are now studying an ECAL for the HL-LHC phase.
● It will be fundamental to measure and identify electrons, photons and the electromagnetic part of jets.
● We are now defining the parameters of the future ECAL by the means of a parametric simulation.
● The time measurement will be important to face the high pile-up conditions.

● We plan to participate to testbeams (next one at DESY in November) to test cell prototypes and different 
technologies.

● Strong synergy with Muon Collider Detector → Calorimeter with timing will be necessary also there.

Romboidal 
geometry

Z →e+e- 
invariant mass 
with different 
configurations

A. Gianelle, D. 
Lucchesi,
L. Sestini, D. Zuliani



CPV measurements: CKM γ from tree level 
decays
 ● only CKM angle easily accessible in tree-level decays

● assuming no new physics in tree-level decays, has negligible theoretical uncertainty 
i.e. achievable accuracy dominated by experiments

http://ckmfitter.in2p3.fr/www/results/plots_summer19/ckm_res_summer1
9.html

global analysistree processes only

any disagreement between tree-level determinations and the value 
inferred from global CKM fits would indicate physics beyond the SM 
due for example to new particles / mediators being exchanged in loops
however the present γ uncertainty from tree processes only is not small 
enough

updated to  Summer 
2020



Current focus: precision measurement of Δms from Bs2Dspi

why ?
• crucial input for all time-dependent Bs measurements
• limiting systematic in previous γ measurement
• growing interest from theory side [Nucl.Phys. B915 (2017) 431-453, Phys. Rev. D 
97, 095035 (2018)]

• first and last LHCb measurement in 2011

Padova contribution:
• Alessandro B. (analysis proponent and subgroup convener of the B2OC time 
dependent phys. WG)
A. Lorenzon defended her master thesis in Dec. 2019

LHCb unofficial

LHCb unofficial

next step: CKM γ measurement from 
Bs2DsK, results by winter/spring 2021

0.03 % stat. accuracy
syst. of the same 
order



hlt1 (GPU)

hlt2 (CPU)

shared 
reco.

B2OC phys. WG

2 or 3 
body 

prefilter

exclusive B 
hadron line 
numb. 1 exclusive B 

hadron line 
numb. 2 exclusive B 

hadron line 
numb. n

n > 150 … so far 
…

generic B 
hadron BDT 
filter

B2Dh meson 
BDT filter

40 MHz 1 MHz

another phys. WG

B2OC phys. WG blow up

being developed and maintained by A. Bertolin (senior 
member) and a Peking Univ. PhD student
+ coordinating efforts of about 10-15 “line proponents”

Padova contributions to the LHCb Upgraded trigger

Sprucing 
additional 

filtering before 
disk storage

contribution of A. 
Bertolin due to 
similarities with the hlt2 
software framework

disk 
storage
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  Universalita’ leptonica: R(Λc
*)

 

 

Fattori di forma  
• Prima misura dei parametri di questo decadimento
• Necessaria per ridurre la sistematica in R(Λc

*)
• Timescale: risultato preliminare pronto, nota pronta, 

calcolo errori sistematici in corso, risultato autunno 
2020

• Persone coinvolte: G.Simi
R(Λc

*)
• Prima misura di universalita’ leptonica nei barioni
• Analisi preliminare con dati run1 

LHCb-ANA-2018-026, nuova analisi con dati run2 in 
preparazione

• Timescale: prima meta’ 2021
• Persone coinvolte: G.Simi



R(Λc
*)

 BF(B->𝝠c* Ds)
• Possibile prima osservazione del 

decadimento
• Necessario per ridurre la sistematica 

in R(Λc
*)

• Timescale : in progress, risultato per 
fine 2020

• Persone coinvolte: G.Simi







Good restart after lockdown
RICH2
• RICH 2 column commissioning will be completed in June
• RICH 2 mechanics installation tests and compatibility checks at P8 will be performed in June
• test assembly of RICH 2 mechanics in ComLab, including mounting all A-Side columns in rack, in 

July
• LV maintenance already performed
• HV patch panels being produced
• Online infrastructure to test columns will be available in September
• getting ready to install RICH 2
RICH1

● need to assemble first test RICH 1 column (ideally July)
● need to adapt software to RICH 1 columns (controls, monitoring, data decoding, data 

analysis)
● mechanics assembly in Imperial still depends on timeline of components production
● partial cabling and shipment to CERN in batches
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Belle II – CdS 13 Luglio 2020

Belle II
RL: R.Stroili
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Belle II status
record di luminosità

presa dati anche con le limitazioni imposte 
da covid-19
● molti turni da remoto
● efficienza presa dati ~ 85%

prime due pubblicazioni di Fisica:
● “Search for an invisibly decaying Z’ 

boson at Belle II in e+e- → μ+μ- 
(e±μ∓) plus missing energy final 
states“ , Phys. Rev. Lett. 124, 
141801 (2020))

● “Search for Axion-like particles 
produced in e+e- collisions at 
BelleII“ (in fase di pubblicazione)

ci si sta organizzando per il run 
autunnale nell‘ipotesi che continuino 

ad esserci restrizioni nei viaggi

2.4x1034 cm-2s-1
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● sviluppo del sistema di monitor del laser di calibrazione:
○ risolti i problemi di stabilità è in funzione da Novembre 2019 

senza nessun problema
○ installazione originariamente prevista a Giugno 2020

■ attualmente in programma nell‘autunno 2020, viaggi 
permettendo

● analisi: riscoperta di B→η‘K 
○ BR=(6.6±0.4)×10−5

○ analysis based on 35 /fb (2019+2020)
■ still blind on data in Signal region

● studio delle prestazioni del TOP con dati per capire le 
discrepanze tra Monte Carlo e dati

● molti shift da remoto per supportare la presa dati ed il 
funzionamento del TOP

● inizio studi per eventuale upgrade TOP

attività a Padova
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responsabilità

2020 2021

Stefano Lacaprara Contact person Fisica PD
Data Processing Manager
Convener Physics Group TDCP

Contact person Fisica PD
Production Manager
Convener Physics Group TDCPV

Mario Posocco Membro commissione pari opportunità Membro commissione pari 
opportunità

Roberto Stroili PI
Contact person computing PD

PI
Contact person computing PD

Ezio Torassa Membro Executive Board Membro Executive Board
Alessandro Gaz Physics Coordinator



- 58/  -
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anagrafica
2020 2021

Stefano Lacaprara 90 % Stefano Lacaprara 100 %

Mario Posocco 0 % Mario Posocco 0 %

Paolo Sartori 0 % Paolo Sartori 0 %

Franco Simonetto 30 % Franco Simonetto 10 %

Roberto Stroili 100 % Roberto Stroili 80 %

Ezio Torassa 85 % Ezio Torassa 95 %

Agnese Giaz 100 % Agnese Giaz 100 %

Alessandro Gaz 100 %

totale ricercatori (FTE) 4.05 4.85

Flavio Dal Corso 20 % Flavio Dal Corso 20 %

Fabio Montecassiano 20 % Fabio Montecassiano 20 %

Massimo Benettoni 10%

totale (FTE) 4.45 5.35
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richieste 2020
richieste alla sezione

Servizio progettazione ed officina Elettronica 2+1 m. u.
Servizio officina Meccanica 1 m. u.
Servizio progettazione Meccanica (simulazione termica TOP) 3 m. u.
Servizio calcolo 0 m. u.

richieste all‘INFN
sede capitolo descrizione richiesta (k€) S. J. (k€)

PD consumo Metabolismo (1.5 k€ * FTE) 8.0 0
PD missioni Metabolismo [(6.0 k€ + 1.0 k€) * FTE] 38.0 0
PD missioni Membro Excutive Board 5.0 0
PD missioni Data Processing Manager 0.0 0
PD missioni Physics Coordinator 5.0 0
PD missioni Test PMT in campo magnetico 5.0 0
PD missioni Coordinatore gruppo TDCPV 5.0 0
PD inventariabile Digitizer spare per KEK 6.0 0

● Missioni per turni centrali fase 3: fondi presso sede del coordinatore nazionale Belle II
● Missioni per turni di componente: fondi presso sede del responsabile nazionale TOP





•

•
•

•

•

•
•



•
•
•
•

•

•

•
•

•
•





•

•
•

•
•

•
•
•





IDEA concept

PD participation in RD-FCC
● Two main activities involving PD in FCC project: 

○ RD-FA/WP1: Physics and Simulation studies: Simulations, physics and performance studies for 
FCC-ee/CEPCfocused on the IDEA detector concept (P. Azzi, WP convener)

○ RD-FA/WP2: Design of Interaction Region for FCC-ee (N. Bacchetta, WP convener)
● As official roles in the FCC Project Study Group:  

○ P. Azzi:  FCC-ee « Top Physics » convener and member of the Steering Group 
○ N. Bacchetta: FCC-ee MDI group convener

● After EPPSU plan to organize the experimental work along « Case Studies » to optimize detector design 
and software tools development to reach the measurement goals presented in the CDR

○ clear way to increase participation on specific topics, from other physicist maybe already involved in 
data taking experiments 

● Plan to produce  a TDR by the next EPPSU (~2027) 

6
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Cognome Nome %

Azzi Patrizia 20

Bacchetta Nicola 10





Attività e richieste a Padova
 

Nome Cogome Percentuale
Paolo Andreetto 25
Alessandro Bertolin 30
Camilla Curatolo 100
Giamnaria Collazuol 10
Tommaso Dorigo 20
Umberto Dosselli 20
Franco Gonella 10
Alessio Gianelle 40
Donatella Lucchesi 25
Mauro Morandin tbd
Jacopo Pazzini 25
Lorenzo Sestini 30
Marco Zanetti tdb
Alberto Zucchetta 30
Davide Zuliani 30
Totale 395



Conclusioni
● CMS: Attivita’ Padova continua, sia analisi che fase2:

○ Impegno su molti fronti su analisi
○ Impegno per DT ma anche BTL

● LHCb grande impegno in analisi e upgrade
○ nonostante gruppo non grandissimo

● Belle II e’ in piena attivita’, gruppo sta crescendo
● Nuove sigle

○ MuonE: interesse in sezione (exp/th), potenzialita’ per futuro
○ MuColl: PD ben rappresentata e attiva
○ FCC: ancora coinvolgimento limitato della sezione

■ Secondo piani ESPP, FCC(ee/hh) potrebbe essere la prossima macchina 
al CERN, (MuColl next-to-next).

■ Riunione di sezione a settembre nell’ambito discussione ESPP
69


