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t Does a Particle Physicist Do?
4400/

Different Paths in Particle Physics

Pure Experimentalist Data Analyst Phenomenologist

Builds the detectors Analyses recorded data. Applies Theory
Expert in Hardware, Expert in Statisticsand ~ Calculates cross sections ana
Electronics and Vacuum Computer Programming makes signal predictions
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Suggested Path

7777 A 7//7/7////////////////////////////////////////////7/////;
Curriculum B: Particle Physics path
el \ Codes Courses ECTS SSD | Semester
LABORATORY OF NUCLEAR AND SUBNUCLEAR
i o F1703Q018 | yie o nEMENTS | 10 |FIS/01 !
- 22 LABORATORY OF NUCLEAR AND SUBNUCLEAR
Applied FA7030019 | y1es S IREMENTS | 6 | FISOt I .
| F1703Q033 | PARTICLE PHYSICS Il 6 | FIS/01 I ElectroWeak Physics - Gauge Bosons
Core - Theoretical and
Sl 6 | F1703Q053 | THEORETICAL PHYSICS | 6§ | FISI2 ! . . .
Com- Mcraphysion of_ ., 17030032 | PARTICLE PHYSICS | 6 |FISI04 | Introduction to Particle Physics and QCD
a undamen |
Interactions F1703Q048 | (*) RIVELATORI DI RADIAZIONI 6 | FISI4 !
17030008 gsgﬁnsnsnm METHODS IN HIGH ENERGY A .
ety 18 |F17030034 | PARTICLE PHYSICS 6 | FISOt I Flavor Physics - Quarks and Leptons
F1703Q051 | STATISTICS AND DATA ANALYSIS 6§ | FISIO! I
| Choose two courses from the list: '
F1703Q026 | MACHINE LEARNING APPLICATIONS 6 |FISi7 I
Electve course chosenby | 1, | F17030003 | APPLIED ELECTRONICS 6 | eor |
the stude $
~ F1703Q063 | THEORETICAL PHYSICS | 6 | FISI2 !
THEORY AND PHENOMENOLOGY OF
| F1703Q055 | NDAMENTAL INTERACTIONS s .
RADIOATTIVITA 6 FIS/04 Il
< DEGLI STUDI
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Thesis Opportunities
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Higgs+EW Beyond...
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Curriculum B: Particle Physics path
e E::: I Codes Courses ECTS ~ SSD | Semester
' LABORATORY OF NUCLEAR AND SUBNUCLEAR
o F1703Q018 | \ie o pEmMENTS | 10 |FIS/01 !
- 22 LABORATORY OF NUCLEAR AND SUBNUCLEAR
Applied FI703Q019 | yiea S REMENTS | 6 | FISi! I
| | F1703Q033 | PARTICLE PHYSICS || 6 | FISIO1 I
Core - Theoretical and
o daions of Phbe 6 | F1703Q053 | THEORETICAL PHYSICS | 6 | FISI2 !
Cons - Mcreplyslos of_ ., |F17030032 | PARTICLE PHYSICS | 6 | FISI4 !
a undamen 1
Interactions F1703Q048 | (*) RIVELATORI DI RADIAZIONI 6 | FISI4 !
£17030008 | EXPERIMENTAL METHODS IN HIGH ENERGY s eem '
| PHYSICS %
/
ety 18 |F17030034 | PARTICLE PHYSICS 6 | FISOt !
F1703Q051 | STATISTICS AND DATA ANALYSIS 6 | FISIO1 I
| Choose two courses from the list: .
F1703Q026 | MACHINE LEARNING APPLICATIONS 6 | FISI07 o
Elective course (chosenby |, | F17030003 | APPLIED ELECTRONICS 6 ::gm | <«— Hardware-oriented
the stude t ~
- F1703Q063 | THEORETICAL PHYSICS || 6 | FISI2 | o £ eh P q
| THEORY AND PHENOMENOLOGY OF | ' | I> ne ot the two It Analysis-oriente
| F1703Q055 | £\ ;NDAMENTAL INTERACTIONS ol b S
MONTE CARLO SIMULATION OF . .
6 FIS/04 I <+— Hardware-oriented < DEGLI STUDI
RADIATION DETECTORS — <
= o
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Neutrino Physics

Oscillations Mass and Nature

Sanford Underground

Research Facility
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sooml\es =3

_— jlometers

RETE L

g NEUTRINO

PRODUCTION

PARTICLE
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UNDERGROUND

PARTICLE DETECTOR
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Suggested Path - Neutrino Physics

Curriculum B: Particle Physics path
e E::: Codes Courses ECTS ~ SSD | Semester
LABORATORY OF NUCLEAR AND SUBNUCLEAR
o FI703Q018 | /oo ioemenTe | 10 |FISIO1 !
- 22 LABORATORY OF NUCLEAR AND SUBNUCLEAR
Applied 7030019 | y1ea S UREMENTS I 6 |FIS1 I
| F1703Q033 | PARTICLE PHYSICS || 6 | FISIO I
Core - Theoretical and
Foudations of Plersice 6 | F1703Q053 | THEORETICAL PHYSICS | 6 | FISIO2 |
Con - ersglesion of ., | F17030032 | PARTICLE PHYSICS | 6 | FISIO4 !
era undamen 1
pdesmeiions | 17030048 | (*) RIVELATORI DI RADIAZION 6 | FISI4 |
£17030008 | EXPERIMENTAL METHODS IN HIGH ENERGY s lremd .
| PHYSICS R |
/| Suppleme o
Educational Actwities | 18 | F17030034 | PARTICLE PHYSICS i 6 |Fisot I | <— Highly Suggested
F1703Q051 | STATISTICS AND DATA ANALYSIS 6 | FISI? I
| Choose two courses from the list:
F1703Q026 | MACHINE LEARNING APPLICATIONS | 6 |FISI7 o
Electve course (chosenby |, | F17030003 | APPLIED ELECTRONICS 6 ::gm | <«— Hardware-oriented
the stude t ~
. F1703Q063 | THEORETICAL PHYSICS I | 6 | FISI02 |
THEORY AND PHENOMENOLOGY OF
 F1703Q055 | £\ ;NDAMENTAL INTERACTIONS ol b S
RADIOATTIVITA 6 FIS/04 I <« Highly Suggested
MONTE CARLO SIMULATION OF . -
6 FIS/04 I <+— Hardware-oriented < DEGLI STUDI
RADIATION DETECTORS — <
2 2
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Astropartlcle and Gravitational Waves

P

of Cosmic Rays :
' wi/g:E*J ———

Credit: HAP(A. Chantelauze
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Suggested Path - Astroparticle and GW

Curriculum B: Particle Physics path
bidd e L EA‘O,E Codes Courses ECTS ~ SSD | Semester
LABORATORY OF NUCLEAR AND SUBNUCLEAR
o FI703Q018 | /oo ioemenTe | 10 |FISIO1 |
- 22 LABORATORY OF NUCLEAR AND SUBNUCLEAR
Applied 7030019 | y1ea S UREMENTS I 6 |FIS1 I
| F1703Q033 | PARTICLE PHYSICS Il 6 | FIS/01 I
Core - Theoretical and
Eoudaions of Phrslos 6 | F1703Q053 | THEORETICAL PHYSICS | 6 | FISI2 !
Con - ersglesion of ., | F17030032 | PARTICLE PHYSICS | 6 | FIS/n4 !
era undamen +
ndessetions | F1703Q048 | (*) RIVELATORI DI RADIAZION 6 |FISI4 |
£17030008 | EXPERIMENTAL METHODS IN HIGH ENERGY s lremd .
| PHYSICS .
/| Suppleme
ety 18 | F17030034 | PARTICLE PHYSICS I 6 |Fiso1 !
F1703Q051 | STATISTICS AND DATA ANALYSIS 6 |FIS/01 I
T Choose two courses from the list: _
 F1703Q026 | MACHINE LEARNING APPLICATIONS 6 |FISI7 o
Electve course (chosenby |, | F17030003 | APPLIED ELECTRONICS 6 ::gm | <«— Hardware-oriented
the student 4 ,
’ F1703Q063 | THEORETICAL PHYSICS I 6 | FISI02 |
THEORY AND PHENOMENOLOGY OF
| F1703Q055 | £ ;NDAMENTAL INTERACTIONS ol b S
RADIOATTIVITA 6 FIS/04 ] <— Highly Suggested for Underground Exp.
GENERAL RELATIVITY 6 FIS/02 | <« Gravitational Waves e DECLI STUD
MONTE CARLO SIMULATION OF - p5/04 | <+— Hardware-oriented Z =
RADIATION DETECTORS é é
° * * [ ] [ J [ ] [ ] [ ] [ ] ._J
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Concrete Examples

https://unimibparticelle.github.io/theses-web/

Thesis Opportunities

UNIMIB FISICA DELLE PARTICELLE

= DEGLI STUI
E
:

BICOCCA

Esplora, filtra e trova rapidamente il tema piu adatto.

Filtri

Cerca per titolo, docente o parole
chiave

-

Design and characterization of ultra-high radiation-
tolerant pixel detectors for the high-luminosity
upgrade of CMS

. Proposte di tesi in Fisica delle Particelle

Design and characterization of
ultra-high radiation-tolerant pixel
detectors for the high-luminosity

Triennale, Magistrale M. Dinardo, S. Gennai, L. Moroni upgrade Of CMS

Livello Fisica agli Acceleratori CMS

Vagistral — \_ DOCENTE

agistrale hd M. Dinardo, S. Gennai, L. Moroni

Argomento Application of state-of-the-art artificial intelligence AREA

Tutti s algorithms to the Higgs boson self-coupling Fisica agli Acceleratori

measurement in the HH—+4b and HH—bbz7 decay

Docente channels ECS'\:;RIMENTO

Tutti < Triennale, Magistrale DESCRIZIONE

Esperimento

Tutti C

M. Dinardo, S. Gennai, P. Govoni, S. Malvezzi, R. Gerosa, F. Brivio

For the high-luminosity upgrade of the LHC (HL-
LHC), the entire CMS silicon pixel detector was

Fisica agli Acceleratori CMS
redesigned. The new detector can withstand a
radiation dose at least 10 times greater and
Search for Flavour Changing Neutral Current decays features granularity 6 times finer than that of the
40 risultati of BO mesons with machine-learning-based analysis present detector. This detector, which we have

techniques

Triennale, Magistrale M. Dinardo, P. Dini, D. Pedrini, S. Malvezzi

Fisica agli Acceleratori CMS

Development of ultra-fast ML algorithms for physics
searches on FPGA

Triennale, Magistrale M. Dinardo, P. Dini, F. Brivio, S. Gennai

Fisica agli Acceleratori CMS

Maurizio Martinelli - Welcome To... Particle Physics | 1.10.2026

contributed to developing, in planar and 3D
technoloqgy, is ready for production. It’s now
imperative to thoroughly characterize it in all its
aspects to build the best pixel detector.

REQUISITI
Interesse per strumentazione, C++, ROOT

DESCRIZIONE ESPERIMENTO

P Apri dettagli esperimento
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