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| CMS Collaboration, “Measurements of Higgs\Vboson properties in
2 | the diphoton decay channel in proton-proton collisions at s = 13
TeV,” JHEP, vol. 11, p. 185, 2018.

. CMS Collaboration, “Obsetvation of ttH production,” Phys. Rev.
| Lett., vol. 120, no. 23, p. 231801, 2018.

CMS Collaboration, “Petformance of Photon Reconstruction and
4 | Identification with the CMS Detector in Proton-Proton Collisions
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| CMS Electromagnetic Calotimeter,” JINST, vol. 5, p. T 03011 2010
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Feperico FERrr ~ CURRICULUM VITAE ET STUDIORUM

Personal details:  born 15.11.1978 in Milano, Iraly; italian nationalicy
Contact:  federico.ferri@cern.ch

CAREER

Scientific Associate at CERN

Staff reseatrcher at CEA Saclay, IRFU/DPhP

Post-doctoral researcher at CEA Saclay IRFU/DPHP

Post-doctoral researcher ar Istirtuto Nazionile di Fisica Nucleare (INFN), Italy

Ph.D.in Physics and Astronomy, at the Ecole .Polytec'hnique- Palaiseau and ac the University
of Milano-Bicocca. Thesis: “The CMS Electromagnet-i'c Cafo'rim_étc:'r for the Higgs Boson
Search H — ZZ®) — 4e ar the LHC” (supervisors: T. Tabarelli-de Fatis, Y. Sirois)

Fellow researcher at Istitiico Nazionale di Fisica Nucleare (4th in national-ranked admission)
Eaureain Physics at the Un_i_ve-r,é‘ityof Milano-Bicocca, mark of to/110 cume Lande

RESEARCH HIGHLIGHTS PHYSICS ANALYSES

Discovery of the Higgs boson with the CM Sdetecror, in the 'dipho ton decay channel
Observation of associated production of the Higgs boson with top'quarks
Measurement of the Higgs boson: couplings, fiducial and differential production cross
sections with the diphoton decay channel - Editor of JHEP 1901(2019 183

Measurement of the Higgs boson mass in the:diphoton decay £hannel

Measurement of the production cross section of pair of isolated photbns-in CMS

Study and optimization of the ¢lectron and photon reconstruction in CMS

DETECTOR PERFORMANCE

Construction, commissioning, calibration, and performance optimization of the CMS

BCAL (clectromagnetic calorimeter), from theinstallation in CMS to physics with collisions

Preparation of the upgrade of the CMS ECAL for the H igh—Lunlinosity LHC, consisting
in the replacement of the front-end and back-end electronics

Study of radiation-induced effects in PbWO, scintillating crystals

Calibration and performance of the HARP Tim_e-of—Fli_ght system.

Development and characterization-of glass-made Resistive Plate Chambetrs

RovLEs AND-RESPONSIBILITIES WITHIN THE CMS EXPERIMENT

System Marnager of the CMS ECAL

Deputy System Manager of the CMS ECAL

Convener of the:a_nalysi_s"group of the Higgs boson decaying into two photons
Convener of the Detector Performance Group of the CMS ECAL

Responsible of the CMS ECAL calibration

Responsible of the CMS ECAL laser monitoring system

Responsable of the CMS ECAL recons_trhct_ion"sof'tware

Member of the CMS Management Board

Member of the CMS ECAL Editorial Board

Member of the CMS ECAL.Conférence_Committee

PUBLICATIONS

More than 1000 publications in international peer-reviewed journals, of which mote than 20

-among the primary contributors. Full up-to-date list availzble online.



PUBLICATIONS WITH MAIN CONTRIBUTIONS

f:] CMS Collaboration , “Observation of a New Boson at 2 Mass of 125 GeV with the
CMS Experiment ac the LHC,” Plyys. Lete. B, yol. 716, PpP.30-61, 2012,

[2] CMS Collaboration, “Observation of a New Boson with Mass Near 125 GeV in pp
Collisions atvi=7and 8 TeV,” JHEP, vol, 06, p. 081, zo13.

[3] CMS Collaboration, “Observation of the Diphoton Decay of the Higgs Boson and
Measurement of Its Properties,” Eur. Phys. J. C, vol. 74, no. 1o, p. 3076, 2014.

[4] CMS Collaboration, “Measurements of Higgs boson properiies in the diphoton
decay channel i proton-proton collisions ar Vs =13 TeV" JHEP, vol. n, p. 185,
2018.

(5] ‘CMS Collaboration, “Measurement of inclusive and differential Higgs boson pro-
duction cross séctions in the -d.iphoton-'decay channel in proton-proron collisioris
at s =13 TeV,” JHEP, vol. o1, p. 183, 2019.

[6] CMS Collaboration, “Performance of Photon Reconstruction and Iden tiﬁc’ari‘qn
with the CMS Detector in Proton-Proton Collisions 4t sqri(s) = § TeV,” JINST,
vol. 10, no. 08, p- PoSoro_;.zo'I_s.

[7] CMS Collsboration, “Performance of Electron Reconstruction and Selection with
the CMS Detector in Praton-Proton Collisions at fs = 8 TeV,” JINST, vol. 10,
no, o6, p, Po6oos, 2013s.

[8] CMS Collaboration, “Observation of ttH production,™ Phys. Rep. Lett,, vol. 120,
no. 23, p. 231801, 2018.

[o] CMS Collaboration, “Measurement of the Production Cross Section for Pairs of
Isolated Photons in pp collisions at Vi =7 TeV,” JHEP, vol. 0L, P. 133, 2012.

fro] CMS Coltaboration, “Search for a standard model-like Higgs boson in the mass
range berween 70 and e GeV in the diphoton final state in proton-proton. colli-
sionsat v =8 and 13 TeV,” Phys. Lett, B, vol. 793, PP- 320347, 2019,

[n] CMS Collaboration, “Time Reconstruction and Performance of the CMS Elec-
tromagnetic Calorimeter,” /INST, vol. s, p. Tozom, 2o10.

[r2] CMS Collaboration, “Radiation harduess qualification of PbWO(4) scintiflation
crystals for the CMS Elec tromagnetic Calorimerer,” JINST, vol. s, p- Pozoto, 2010,

[13] P. Adzic ¢t 4., “Intercalibration of the bartel electromagnetic calorimerer of the
CMS experiment ac start-up,” JINST, vol. 3, p: P10007, 2008.
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[14] CMS Collaboration, “The CMS Experimentat the CERN LHC,” JINST, vol. 3,
p. So8004, 2008.

[1s] CMS jCol'l'aboration_, “CMS technical design report; volume I1: Physics perfor-
mance,” [ Phys. G, vol. 34, no. 6, pp. 995-i579, 2007-

[16] P. Adzic et al, “Energy resolution of the barrel of the CMS elecrromagnetic
calorimeter,” JINST, vol. 2, p- Po4oo4; 2007.

[17] CMS Collaboration, “Results of the first performance tests of the CMS electro-
magneticcalorimeter,” Fur, Phys. [ Cyvol, 4451, pp-. 10,2006,

[18] P. Adzic ¢t al., “Reconstruction of the si gnal amplitude of the CMS electromag-
netic.calorimeter,” Fur LPhys. [ C, vol. 4651, PP. 23-35, 2006.

[19] S.Baffioni, C. Charlot, F. Ferri, N. Godinovic, P. Meridiani, I. Puljak, R. Salerno,
and Y. Sirois; “Discovery potential for the SM Higgs boson in the H —» Z Z(* )
—> &t e- e+ e-decay channel,” [ Phys, G, vol. 34, pp: N23-N46; 2007.

[20] S. Baffioni, C. Chatlot, F. Ferri, D. Futyan, P. Meridiani, 1. Puljak, C. Rovelli,
R. Salerno,_ and Y. Sirois, “Electron reconstructionin CMS.” Eur. Phys. J-C, vol. 49,
PP- 1099-1116, 2007: '

[21] A. Calcaterra et 4l, “Analysis and interpretation of the performance -degrada-

tion-of glass Resistive Plate Chambers operated in sireamer mode;” JINST, vol, 2,
p. P1o003, 2007,

[22] HARP Collaboration, “The HARD detector at the CERN PS,” Nud. Instriem,
Meth. A vol, 571,pp- §27-561, 2007.

f23] HARP Collaboration, “Measurement of the production cross-section of positive
pions in p-Al collisions at 12.9-GeV/e,” N, Phys. B,vol.73a, PP- 1—45, 2006,

[24] M. Baldo-Ceolin ez al, “The ume-of-flight TOFW detector of the HAR P experi-
ment: Construction and performance,” Nucl. [ nstrum. Meth, A, vol. 533, Pp-$48-
561, 2004.

[25] M. Bonesini et ali; “Laser-based calibration for the HARP time of Hight system,”
IEEE Trans. Nud. Sei., vol. 50,.pp. 1053-1058, 2003,



CONFERENCES WITH PUBLISHED PROCEEDINGS

I.

. Monitoring and Correcting for Response Chan'ggés in the CMS L.

The CMS ECAL Phase-2 Upgrade for High Precision Timingand Energy Mea-
surements, VClao19: 15th Vienna Conference on Instrumentation, 18-23 Feb
2019, Vienna (Austria)

Role of the CMS e[e’ttmmagnet_ic calorimeter in the measurement-of the: I‘—Iiggs_’
boson propertiesand search for new physics, [CHEP 2014: 37th International
Conference on High Energy Physics, 2-9 Jul 2014, Valencia (Spain)

_ _ead—'_tungst-ate
Electromagnetic Calorimete, CALOR 2012: 15th International Conference on
Calcrimetry in High Energy Physics, 4-8 Jun 2012, Texas Tech University, Santa
Fe, NM {United States)

Monitoring the stability of the CMSelectromagnetic calorimeter, CALORzo010:
14th International Conferenice for Calorimetry in High Energy Physics, 10-14
May 2010, II—IEP__,_Beijing (Ch‘ina____)



DIRECT SUPERVISION EXPERIENCE

1. Post-docroral supervision of Chiara Amendol'a? tor the work on timing recon-

struction and calibration for the ECAL Phasex upgrade, 2020-(2022)
‘The work consists.in the study of the timing reconstruction:for electrons
-and photons for HL-LHC. This implies the improvement of the cutrent
performance, underst_anding of its Ii_mirations,';and:'pl'ans: for the upgraded
elecrronics for HL-LHC, initerms of reconstruction and calibration meth-
ods. Also, the timing information will-Be-fuIly integrated.in the simulation
of the CMS detector.

2. Ph.D. supervision of Giulia Negro, “Search for heavy neutrinos with the CMS
experiment and studies for the upgrade of its electromagnetic calorimeter”, 2015-
2018 '

Heavy neutrinos, produced in the decay of a tight-handed W boson, were.
searched in a fully reconstructed final state con taining two same favour lep-
tons and rwo jets, with data from 2016 collisions {35.94b71). Limits were
set, becoming the most stringent result'at the time of the publication. The
anialysis work done for 50% in collaboration with hother (small) group and
for 50% completely alone. The thesis also comprised the supervision and
participation of beam test studies for the Phasez electronics prototypes.

3. Ph.D. supervision of Laurent Millisher, “Measurement of the inclusive produc-
~ ‘tion.cross section of prompt photon pairs with the CMS detéctor at the LHC”,
20082011
Events with two isolated photons have been-analyzed from the early col-
lisions of the LHC {7°Tev, 36pb~1. Animportant cross-section reastire-
ment preparatory to thesearch for the Higgs boson in its two photon decay.
Comparison with several theoretical predictions have also been. performed, .
providing useful inpur for theoreticians.

4. Supervision of the M2 stage of Francesco Bonacina, to work.on the CMS ECAL
laser monitorin g system for channel alignmentin time, 2017
Three monthof supervision, from teaching the basis of ROOTand C4++to
the dara analysis to derermine the -Fea_sibi]iry of using the ECAL laser mon-
itoring system to align channelsin time

5. Supetvision of Mz scudent Stefano Marelli, for the final year thesis (about 16
month of work), 2006

The work consisted in.the 'Feasibili_ty--study‘ of the cilibration of the'CMS

ECAL with minimum ibnizing particles from: collisions. This work was

precursory for the ECAL calibration with cosmiic rays prior instaliation in

the detector, which has been done in the su bsequent years.



TEACHING RESPONSIBILITIES
1. Laboratory assistant for the: Ma physics laboratory, Paris-Sud University, for the:
y€ars 2009, 2010, 2011 _
Particle physics la_b'o__rat'ory--('sp‘cctroscopy, muon life-fime, etc.)

2. Laboratory assistant for the “Physics laboratory”, Deparement of Physics, Milano-
Bicocea University, 2606
Mechanics and optics experiments of the first year physics students

3. Laboratory assistanc for th‘e.“Gom‘puter-science laboratory”, Department of Physics,
Milano-Bicocca Universi ty; 2004
Linux, ¢, G+, RDUT

4. Laboratory assistant for the “Computer science for physics laborarory”, Depart-
ment of Physcis, Milano-Bicocca University, 2004

Linux, C; numerical analyses
Assistant professor for the lectiires “Physics”, Department of Geological Sciences
and Technologies, Milano-Bicocea University, 2004

Teaching and exercising for the first year physics course: motion, mechan-

re

ies; stress tensors, Juids

6. Assistant professor for the lecrures “Physics”, Department of Geological Sciences

and Technologies, Milano-Bicocca Universit 2003
Teaching and exercising for the first year physics course: motion, mechan-
ics, stress tensors, fliids

7 C‘ER’N'oﬂﬁc-ia[_ guidesinee 2602 and CMS_guide since 2018, with relared acti vities
during periods at CERN

[13

8. Didactic collaboration for the exposition “Toys, experiments, ideas (GEI)”, real-
ized by the “Centro Laboratotio perla Didattica della Fisica del CIRD delPUniversita -
degli Studi di Udine” for the serup in the municipality of Bresso (Milano, Italy),
2000 '

Realization of tays and experiments for elementary school students. and
general public kids, with guided tours ( isochronous pendula‘,.shaped bub-
biles, water rockets, electrosta tic experimenrs with Van-der-Graaf, etc.)

9. Didactic collaboration ﬁir't_he exposition “Toys- and scietice®, realized by the Physics
Department of the Trenro Un iversity, for the setup in _thf:-m:unit:'ipali;y of Bresso-
(Milano, Traly}, 1599

Realization of toys and experiments for elementary school students-and.
general public kids, with guided tours (isochronots pendula, shaped bub-.

bles, water rockets; electrostatic experiments with Van-der-Graaf, etc.)



OTHER MAIN RESPONSIBILITIES

I.. System Managet of the CMS Electromagnetic Calorimeter

The work consists in managing the electromagnetic. calorimeter of CMS
{ECAL), a detector composed of PbWOy crystals (75k channels} with tiwo
layers of a silicon/lead “preshower” {138k channels} in front of the two for-
ward pirts. The ECAL collaboration consists of approximately 130 physi-
cists from 4o Institutes from 15 countries, with a total budget of about
;GOO_k'EUR/year. “The responsibility includes the maintehance and oper-
ations of the existing_dc_técto‘r,'t'hc optimization of its performance, fiom
event triggering to particle reconstruét_ion', the preparation of the néw elec-
tronics for the High Luminosity. LHC upgrade. It also includes the ap-
proval of results, whose publication is supervised with the belp-of an edito-
rial' board, and their submission toconferences,

2. Convener of the analysis group-of the Higgs boson decay into two photons.

This responsibility was takenduring the fiest collision of the LHC a1 13 TeV,
a crucial momenr of the machine. The Higgsboson was “rediscovered” ar
the.new co’llider_f:ncrgy and the erg of prccis’ion measurements started, The
work consisted in participating to and supervising the analyses.of the Higg__s
boson decaying intotwo photons: toral and differential Gross-sections, sim-
plified template-cross-sections, low mass analysis, Dalitz decays. About 46
people worked on these analyses,

3. Convener of the CMS ECAL Detector Performance group
The r_t:spon_s_i'bili_z}r'c'on‘sisted in coordinating the work on the detector to
reach rthe ultmarte pcrfhrinance for electron and phoeton reconstruction.
Calibrarion, pile-up and detecror effect mitigation, 'zi_mp_liru"de and time re-
construction, This hasbeen carried our after the laser _nionitor_ing andthen
calibration responsibilities, which were at the time of the iggs boson dis-
covery, when the-calibration and resolution have been fundamental.

4. Evolution of computing tools at IRFU for the LHC experiments

This is-2 shared responsibility that has been given to myself, a physicist of
the Department of Particle 'P'hjysi_c's {DPhP)and dn computer engineer from
the Detector Department (Dedip), by the head of the Irfii of CEA/Saclay,
upon proposal from the head of the DPhI” and Dedip. It mainly consists.
in establishing the status of the computing at Irfu; estimacing the evolition
of the needs, in term of computing and human resouirces; representing the
LHC experiments within the Irfu anid outside the institute, also.in the con-
text of CEA-IN2P3 collaborations. It is closely related to the cqmputih g
Grid for LHC and the developmientof High Parallel Computing {(HPC)
and -new-rechnologies'SUCh;as_usage- QFGi‘alahic's_ Processor Units (GPUs).
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Amendment to the agreement on joint international
supervision of doctoral thesis

Preamble
Université Paris-Saclay, located at 3 rue Joliot Curie, Batiment Breguet, 91190 Gif-sur-Yvette,
France, represented by its President, Prof. Sylvie RETAILLEAU, hereinafter referred to as
“UPSaclay”,

and

Commissariat a I’Energie Atomique et aux Energies Alternatives, located at, 25 rue Leblanc - Paris
15eme (France) represented by Mr Vincent BERGER, Director of the Fundamental research
division, (hereinafter referred to as the “CEA”).

and

The University of Montenegro (Univerzitet Crne Gore), located at Cetinjska 2, 81000 Podgorica,
Crna Gora, Montenegro, represented by its Rector, PhD Danilo NIKOLIC,

have signed on 04/11/2019 an agreement on joint international supervision of doctoral thesis,
related to the PhD student Mrs. Jelena MIJUSKOVIC, supervised by Dr. Marc DEJARDIN, who is
member of the laboratory Institut de recherche sur les lois fondamentales de 1’Univers (IRFU)
DRF/CEA Paris-Saclay, and by Prof. Natasa RAICEVIC, who is member of the research unit
Department of Physics, University of Montenegro.

The Agreement stipulates that the doctorate degrees will indicate the joint international supervision
by Université Paris-Saclay and by the University of Montenegro, and that the doctorate degrees will
be awarded by these two institutions.

The following changes are hereby introduced to the Agreement:

Article 7 : Mentors/Thesis director

The doctoral candidate carries out schooling and research work under the joint responsibility of:

In France, a thesis director at Université Paris-Saclay : Dr Federico FERRI, Institut de recherche sur
les lois fondamentales de 1’Univers (IRFU) DRF/CEA Paris-Saclay

And

In Montenegro a mentor at the University of Montenegro : Prof. Natasa RAICEVIC, research unit
Department of Physics, University of Montenegro.

Both thesis directors undertake to jointly assume the scientific supervision of the doctoral project
and the responsibilities of a thesis director as defined by each of the Establishment. A regular joint
monitoring of the work will be ensured according to appropriate modalities.
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Drafted in three 3 original copies.
If electronic certified signatures are issued, this agreement will be drafted in one copy.
The electronic certified signatures will appear at the last page of this document.

For Université Paris-Saclay For the University of Montenegro

At On At On

Prof. Sylvie RETAILLEAU, President Prof. Dr Vladimir BOZOVIC, Rector
For CEA

At On

Elsa CORTIJO, Director of the Fundamental
research division

For the Doctoral School Ed n° 576 “Hadron For the Center of Doctoral Studies, University of
Particles Energy and Nucleus: Instrumentation, | Montenegro
Image, Cosmos and Simulation” of Université

Paris-Saclay

At On At On

Prof. Patrice HELLO Prof. Dr Biljana SCEPANOVIC

The thesis director at Université Paris Saclay The thesis director at University of Montenegro
At On At On

Dr. Federico FERRI Prof. Dr Natasa RAICEVIC

The PhD Student

At On

Mrs Jelena MIJUSKOVIC
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When signing the present Agreement, the signatories acknowledge to be fully acquainted with its content and
undertake to comply with its provisions.
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