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Education and professional positions
1990 Master (Laurea) Department of Physics, University of Pisa (Italy)
1995 PhD in Physics Department of Physics, University of Catania (Italy)
1995 – 1997 PostDocs INFN Pisa
1999 – 2004 PostDocs University of Padova
2005– 2009 Researcher University of Padova
2010 – 2018 Associated Professor University of Padova
2019 – present Full professor University of Padova

Scientific activity
1989 – 1990    WA84 experiment at CERN: detector construction, scintillating fibre tracking, data analysis
1995 – 1998    Cerenkov Light Ultraviolet Experiment (CLUE): data taking and data analysis.
1991 – present CDF experiment at Fermilab, Chicago (USA): 
o Measurements of Bd and Bs mesons properties, Higgs searches and W and Z bosons study. 
o Construction of tracker and muon systems and the track and calorimeter trigger systems. 
o Coordination Computing and Data Handling.

2021 – present IMCC, deputy PI, Physics&Detector group coordinator.

2012 – present LHCb experiment at CERN: 
• Electroweak physics measurements
• Coordination of Innovative Analysis Techniques working on quantum computing applied to HEP
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What I would like to know is how go beyond standard model physics description

I studied the 𝐵!" and 𝐵#" mesons system to test the Standard Model in that sector  
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Figure 2: Decay-time distribution of the signal decays. Distribution of the (left) decay
time of the B0

s ! D�
s ⇡

+ signal decays and (right) decay-time asymmetry between mixed and
unmixed signal decays. The fit described in the text is overlaid.

Table 1: Systematic uncertainties a↵ecting the measurement of �ms. Sources of
systematic uncertainties. The total systematic uncertainty is obtained by adding the contributions
in quadrature.

Description Systematic uncertainty [ ps�1]
Reconstruction e↵ects:
momentum scale uncertainty 0.0007
detector length scale 0.0018
detector misalignment 0.0020

Invariant mass fit model:
background parametrisation 0.0002
B0

s ! D⇤�
s ⇡+ and B0! D�

s ⇡
+ contributions 0.0005

Decay-time fit model:
decay-time resolution model 0.0011
neglecting correlation among observables 0.0011

Cross-checks:
kinematic correlations 0.0003

Total systematic uncertainty 0.0032

is the most precise measurement to date. The precision is further enhanced by combining
this result with the values determined in Refs. [8, 11]. Reference [8] uses B0

s ! D�
s ⇡

+

decays collected in 2011. Reference [11] uses a sample of B0

s ! D�
s ⇡

+⇡+⇡� decays selected
from the combined 2011–2018 data set, corresponding to 9 fb�1. The measurements are
statistically independent. The systematic uncertainties related to the momentum scale,
length scale and residual detector misalignment are assumed to be fully correlated. The
correlation between �ms and the fixed parameters ��s and �s is negligible and ignored
in the combination procedure. A covariance matrix is constructed by adding statistical
and systematic uncertainties in quadrature for each input, including correlations between
systematic uncertainties. The results are averaged by minimizing the �2 from the full
covariance matrix. The value of �ms obtained is 17.7666 ± 0.0057 ps�1. Additionally,
these results are combined with those from Refs. [9, 10] where �ms is determined using
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Measuring 𝐵!" and 𝐵#" mesons oscillations is a pure quantum 
mechanical process that allowed to measure the Cabibbo-Kobayashi-
Maskawa matrix elements. Optima SM tests!

Then, I realized that the electroweak sector of the SM is the place to be investigated. 
I searched for Higgs in CDF and in LHCb, and studied the fundamental quantities of 
SM in W and Z boson also by using new software technologies, quantum computing
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D. Nicotra Thesis

After the Higgs discovery, so SM-like (so far) and no other hint of new physics, it was clear to me that 
something new had to invented to go beyond the SM. Then, I met the muon collider…
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Multi-TeV muon collider opens a completely 
new physics regime

IMCC -  11-14 Oct - CERN Fabio Maltoni - Physics 

Muon collider physics
The essentials #1 : two colliders in one

σs ∼ 1
s

σs ∼ 1
M2 logn s

M

A completely new regime opening for a multi-TeV muon collider
Different physics being probed in the two channels  

Energetic final states  
(either heavy or very boosted)

‘

‘

O(10) TeV muon collider energy  allows to have two colliders in one: 

Large production rates,  
SM coupling measurements 

Discovery light and weakly interacting
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Energetic final states
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Higgs boson physics:
- couplings 
- coupling to itself

Most precise measurement 
with 10 ab-1 ~5 years 
data taking 
(FCC-hh 30 ab-1 ~50 years)

First 𝑠 = 10 TeV detectors concept design
MUSIC and MAIA (presented in other talks)

Muon system

HCAL

ECAL

Detector image
D. Zuliani 

vertex tracker

nozzle

CRILIN prototype

MUSIC Detector

Zillions of possible activities:
• Detector and sub-detectors 

design (AI can help)
• Study of new detector 

technology
• Dedicated detector R&D

• Calorimeter, tracker
• Investigate new physics object 

reconstruction (AI, QC)
• Propose new creative physics 

measurements

Meeting every Tuesday at 4:00PM CET
MUONCOLLIDER-DETECTOR-PHYSICS@cern.ch
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