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Personal data

Lorenzo Bianchini

19/02/1985

Bagno a Ripoli (FI), Italy

Edificio C, Polo Fibonacci, Largo B. Pontecorvo, 3 - 56127 Pisa. ltaly
Italian

Married, with one daughter

Scientific interests

Particle physics at hadron colliders; the CMS experiment at the LHC.

Physics of the Higgs boson and measurement of its properties; the H — 77 and
H — bb final states; the VBF, VH, and ttH production channels.

Matrix Element Method, Dynamical Likelihood Techniques.
performing computing platforms.

Data analysis on

Particle-flow techniques; reconstruction and identification of tau leptons.

Particle physics at the future accelerator facilities; the Higgs physics program at the
High-luminosity LHC and Future Circular Colliders.

Supervised control systems for the CMS calorimeter.

Professional history

Researcher, INFN, Sezione di Pisa., lll-level researcher, CMS experiment.

Postdoc, Institute for Particle Physics, ETH Ziirich, scientific researcher and
teaching assistant, group of Prof. Dissertori.

Postdoc, Laboratoires Leprince-Ringuet, Ecole Polytechnique, scientific researcher,
group of Dr. Y. Sirois.

Scientific responsabilities

Convener of the H — bb group of the CMS experiment.

DCS operator for the CMS electromagnetic calorimeter.
Member of the CMS Collaboration.
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Education

PhD in Physics, Ecole Polytechnique,

“Search for the Standard Model Higgs boson decaying to tau leptons with the CMS ex-
periment at LHC”, CERN-THESIS-2012-347, inspirehep.net/record/1231280,
Advisor: Prof. Yves Sirois (LLR-Ecole Polytechnique).

Rapporteurs: G. Bernardi, A. Nisati. Referees: A. De Roeck, P. Fayet, L. Rolandi.
Mention: trés honorable.

Diploma, Scuola Normale Superiore di Pisa,

“Calibration of the magnetic field in the return yoke of CMS using cosmic muons”,
Advisor: Prof. Luigi Rolandi (CERN and SNS).

Grade: 70/70 cum laude.

M.Sc. in Physics, Universita di Pisa,

“Search for a Z' at the LHC and Magnetic Field Calibration in the CMS Barrel
Yoke", CERN-THESIS-2009-115, inspirehep.net/record/894104,

Advisor: Prof. Luigi Rolandi (CERN and SNS).

Grade: 110/110 cum laude.

B.Sc. in Physics, Universita degli Studi di Firenze,

“A mathematical model for solid tumor growth: the role of acid in the growth and
invasion of tumors”

Advisor: Prof. Antonio Fasano (Universita degli Studi di Firenze).

Grade: 110/110 cum laude.

Maturita Scientifica, Liceo Scientifico Statale “G. Castelnuovo”, Firenze,
Grade: 100/100 cum laude.

Visits and schools
CERN, participation to Run Il data taking for the CMS experiment.

CP3-Université Catholique de Louvain, guest of F. Maltoni and P. Artoisenet.
CERN, participation to CMS Run | data taking for the CMS experiment.
European School of High-Energy Physics, participant.

Summer School of Scuola Normale Superiore, participant.

Grants and awards

The CMS PhD Thesis Award
Prix de Thése de I’Ecole Politechnique

For outstanding research in the CMS experiment
Best PhD thesis award

three-years grant for
doctoral studies

Admitted by examination

Allocation internationale de thése Gaspard Monge

Admission to Scuola Normale Superiore di Pisa



s [unding information

2012-2018 SNF Sinergia grant n. CRSI12-141847, “Particle physics with high quality data
from the CERN LHC”, P.l.: Prof. G. Dissertori.

e Tecaching experience

2013—-present Supervision of students.

o T. Bluntschli, “Higgs boson mass reconstruction in the V. H channel”, M. Sc., 2016.

o J. Pata, “Measurement of the associated ttH production”, PhD, 2013-2017.

o M. Meinhard, “Boosted-top tagging and matrix element methods for a precise
determination of the top-quark Yukawa coupling at the LHC”, M. Sc., 2014.

o S. Regnard, “Search for the associated ttH production in pp collisions at sqrt(s) = 8
TeV with the CMS experiment at the LHC”, M. Sc., 2013.

o K. Ehataht, CERN summer student, 2013.

2013—present Teaching assistance at ETH Ziirich.
o QCD: Theory and Experiment
o Introduction to Nuclear and Particle Physics
o Physics |
o Phenomenology of Particle Physics |
11/02-13/02, Introduzione alla fisica delle particelle, lectures for high-school students, Liceo
2015 Statale Gioia, Piacenza (lItaly).

23/01-27/01, CMS Data Analysis School, /ecturer, Pisa (ltaly).
2012

s Refereeing activities

Member of the Editorial Board of the peer-reviewed journal Advances in High Energy Physics
(impact factor in 2016: 1.74).

Project reviewer for the National Science Centre (Poland), Czech Science Foundation (Czech
Republic).

Internal referee of CMS analyses.

e rack record of scientific achievements

See section “Selected publications” for the bibliography.

o During my master studies at the Scuola Normale Superiore di Pisa, | worked on the calibration of
the external magnetic field of CMS, developing a method to measure the field intensity inside the
iron yoke from the bending of cosmic muon tracks reconstructed by the inner tracker [23].

o As a PhD student at the Ecole Polytechnique, | worked on the commissioning of the particle-flow
(PF) technique with the first \/s = 900 GeV data [22] by studying the performances of the
particle-based isolation and of the electron reconstruction within the PF framework. | contributed
to the offline reconstruction of 7 leptons in CMS by developing and commissioning new 7
identification algorithms [19]. My work on the object reconstruction had a direct impact on the
first Z — 77 cross section measurement [21], and on the first searches for Higgs bosons in di-7
final states [17,18,20].

o | worked out an optimisation of the H — 77 analysis, which included an original mass reconstruction



algorithm (SVfit) [10], leading to a sizable improvement of the H — 77 measurement, and yielding
the most-sensitive H — 77 analysis at that time. This work has been extensively documented in
my PhD thesis, which has been awarded the best thesis prize by Ecole Polytechnique and by the
CMS Collaboration. My thesis work entered the grand combination that eventually brought to
the July 4th discovery [13,14,16]. Still based on my optimisation, a subsequent top-up of data
which | analysed during a short postdoc at Ecole Polytechnique brought to the evidence of Higgs
boson decays to fermions [11], and to T leptons in particular [12].

o As a postdoc at ETH Ziirich, | have been working on the measurement of the ttH cross section
in H — bb final states by developing a novel analysis based on an analytical matrix element
method (MEM) [7,9], which greatly improved previous CMS analyses on the same data set based
on non-analytical multivariate techniques. Thanks to the expertise gained on the MEM, | have
been involved on a data analysis project aiming at deploying the MEM technique on accelerated
computing platforms [8], and on a MEM extension of the SVfit algorithm [3].

o | have been involved in the characterisation study of a sampling calorimeter based on CeFgs
crystals as a viable option for the forward calorimetry of CMS [6].

o As a convener of the H — bb group in the CMS Collaboration, | have been coordinating several
analyses based on the Run 2 data. In particular, | have been a main author of the first ttH,
H — bb analysis [2,4], and of the first search for resonances decaying to bottom quarks with
mass below 1 TeV [1].

e Sclected publications

| am co-author of more than 500 scientific publications, in large part as member of the CMS Col-
laboration (2009—-present). For the latter, | am describing below those for which | gave the most
important contribution by authoring at least one related internal note.

A complete list of my publications can be found at inspirehep.net/author/L.Bianchini.1
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Communications in international conferences and seminars

LHCpp2016: VII Workshop ltaliano sulla fisica p-p a LHC, “ttH and tqH
production at the LHC”, Pisa.
Invited speaker

Data Science @ LHC, “The Matrix Element Method in High Energy Physics”,
CERN.

Invited speaker

FCC-ee workshop on Higgs physics, “Higgs Physics at the HL-LHC and com-
plementarity to FCC-ee”, CERN.
Invited speaker

LHCP2015: The 3rd Conference on Large Hadron Collider Physics, “Searches
and measurements of Higgs bosons in association with Heavy Flavours and Higgs
boson decays into Heavy Flavours”, St. Petersbourg.

Selected speaker

Seminar in Particle Physics, “Search for ttH events in the H — bb final state
using the Matrix Element Method”, Georg-August-Universtitat Gottingen.
Invited speaker

HL-LHC 2015: Physics at the High-Luminosity LHC, “Challenging channels
at the HL-LHC”, CERN.

Invited speaker

Seminar in Particle and Astro Physics, “Associated top-Higgs production with
the matrix element method”, University of Ziirich.
Invited speaker
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GDRG@Terascale Workshop, “Search for ttH events using the Matrix Element
Method"”, Heidelberg University.

Invited speaker

Seminar, “Alla frontiera dell’energia: la scoperta della particella di Higgs”, Acca-
demia Petrarca di Lettere Arte e Scienze, Arezzo.

Invited speaker

ICHEP2014: The 37th International Conference on High Energy Physics,
“Search for Higgs bosons produced in association with top quarks in the CMS
detector”, Valencia.

Selected speaker

ZPW2014: Ziirich Phenomenology Workshop, “Search fortt H using the Matrix
Element Method"”, University of Ziirich.

Invited speaker

HH2013: The Higgs Hunting Workshop, “CMS Higgs to tau tau (SM and
BSM)", Orsay.

Selected speaker

PLHC2012: Physics at LHC, “Search for the SM Higgs boson in bb, 77, WW,
Z 7" Vancouver.

Selected speaker

LHCC2011: The LHC students’ poster session, “Tau reconstruction in CMS”,
CERN.

Selected speaker

HH2010: The Higgs Hunting Workshop, “Prospective for the search of a SM-
like Higgs boson decaying to tau leptons in CMS and commissioning of the Particle-
Flow event reconstruction with data”, Orsay.

Selected speaker

Spoken languages

Native speaker
Proficient user
Independent user

Technical skills

Data analysis: ROOT, RooFit, TMVA.

Programming languages: C, C++, Python

Research softwares: Maple, Mathematica, Sherpa, Madgraph.
Operative systems: Unix/Linux, Windows, Mac-OS.

Supervised Control and Data Acquisition systems (WinCC-OA™)
Driving licenses: A, B, nautical.
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