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Abstract

The electromagnetic calorimeter (ECAL} of the CMS detector has played an important role in the physics program
of the experiment, delivering outstanding performance throughout _da"ta taking. The hi gh-luminosit’y LHC will pose
new challenges. The four to five-fold increase of the nuniber of interactions per bunch crossing will require
superior time resolution and noise_rejection capabilities. For these reasons ihe electronics readout has been
completely redesigned. A dual gain trans-impedance amplifier anid an ASIC providing two 160 MHz ADC
channels, gain selection, and data compression will be used in the new readout electronics. The _tri_gge'r‘ decision will
be moved-off-detector and will be performed by powerful and flexible FPGA processors, allowing for more
sophisticated tri gger algorithms to be applied. The upgraded ECAL will be capable of hi gh-precision energy
measurements throughout HL-LHC and will greatly improve the time resolution for photons and electrons. above 10
GeV.
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ABSTRACT.  The électromagnetic calorimeter (ECAL) of the CMS‘-‘detectorhasfp'Iaye‘d'a_n important
tole in the physics program of the experiment, clelivering-out_standing performance throughout data
taking. The high-luminosity LHC will pose new challenges. The four to five-fold increase of the.
number of interactions per bunch crossing will require superior time resolution and noise rejection
capabilities. For these reasons the electronics readout has been completely redesigned. A dual gain
trans-impedance amplifier and an ASIC providing two [60MHz ADC channels, gain selection,
and data compression will be used in the new readout-electronics. The trigger decision will be
moved off-detector and will be performed by powerful and flexible FPGA processors, allowing
for more sophisticated trigger algorithims to be applied. The upgraded ECAL will be capable
of high-precision energy measurements throughout HL-LHC and will greatly improve the time
resolution for photons.and electrons above 10 GeV.
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Introduction.

The Compact Muon Solenoid (CMS) is an experiment located at CERN at the Large Hadron
Collider (LHC). The ceritral part of the CMS detectoris a superconducting magnet which provides
a magnetic ficld of 3.8T. Inside the solenoid are. placed the tracker, closest to the beam pipe,
followed by the electromagnetic calorimeter (ECAL) and the hadronic calorimeter (HCAL). Muon
chambers are placed outside of the solenoid and -are embedded in the steel return yoke. The
sketch of the CMS detector-is shown in figure 1. A detailed description of CMS detector can be
found in ref. [1]. During the run 1 and run 2 periods of data taking, an integrated luminosity of
300 b1 was accumulated. Excellent performance was obtained for these data taking periods with
constant monitoring and calibration. The energy resohution during run 2 (2016, 2017 and 2018)
for electrons from Z-boson decays was at the level of 1.7% in the Tow pseudorapidity region. In
order to compare the run 2 and run 1 resolution, the. samples are reweighted to. match the pileup
distribution from 2017. The performance from run 2 1s very close to the one from run 1 despite-
~much larger pileup and ageing of the detector (figure 2).

In order t0 extend the redch of new physics searches and the precision Higgs boson coupling
measurements, the LHC will be upgraded to increase its luminosity by. a factor of five to-seven to
reach 10°* em™2 s~! [2]. The center-of-mass energy for proton-proton collisions will be also raised
from 13 TeV to 14 TeV. The average number of interaction will be 250-300 and the radiation levels
will be much higher than in the previous data taking periods. To meet the challenges of HL-LHC,
all LHC expetiments, including CMS, will be upgraded.

In section 2 the ECAL barrel readout architecture used so far'will be described. In section 3,
the upgraded electronics. for HL-LHC will be presented, including descriptions of the new very
front-end (VFE) and front-end (FE) cards and the upgraded off-detector electronics.
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Figure 2. Energy resolution with the refined calibration as a function of the pseudorapidity comparing the
2016, 2017, and 2018 run 2 data-taking periods (lefy) and run 2 with 2012 un 1 data-taking period in the
barrel region (right).

2 The CMS ECAL readout

ECAL isahigh granularity Jead rungstate. crystal calorimeter, dcsi_gnc'd to achieve excellent energy

tesolution for electrons and photons. 1t is composed of a central, barre] region, which consists
of 61200 crystals and covers the pseudorapidity region [nf < 1.48, and two endcaps with 14648
crystals covérin_g the range 1.48 < || < 3.

The CMS ECAL barrel is divided into 36. supermodules and 2448 readout units (figure 3j.
The photodetectors used are‘avalanche photodiodes (APDs5) in the barrel and vaeuum phototriodes
(VPT5) in the endeaps. A sketch of the current ECAL readout system is shown in figure 4.
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Figure 4, The CMS ECAL readout systeri.

cable to a VEE card. Each VFE card inciudes five readout channeis consisting of a multi-sain. pre-
amplifiers (MGPA}J. and analog-to-digital converters (ADC). The MGPAs provide three different.
output gains (x L,x6, x12) for each APD, and the ouiputs are converted by 3 12-bit, 40 MS/s ADC
chip. The signals from five VFE cards are Passed to a single FE card. On the FE card the trigger
&enerator circuit. based on-an ASIC and an optical transceiver is placed, ‘The output is sent to'the
DAQ and wigger systém through the optical transceiver called FENIX.

In the barrel, two APDs are glued on one end of each crystal and-¢onnecied through-a Kapton

3 The ECAL barrel readout chain upgrade for HL-LHC

In order to cope with the larger trigger de’cisio’ﬁ_latcncy (12,5 ps Instead of current 4 ps)and larger
L1 trigger rate (750 kHz compared io current 100 kHz) at HL-LHC; the- ECAL barrel clectronics




need to be modified. In addition, the new electronics have been designed to adapt to the new
conditions and to maintain performance [3).

In the VFE card, the MGPA will be replaced by a Trans Impedance Amplifier (TIA) named
CATIA which wil) improve discrimination between the: electromagnetic signals and the ones
coming from direct fonization if the APDs (spikes). The multi-channel ADC will be replaced by
the LITE-DTU ASIC (Lisbon-Torino ECAL Dara Transmission Unit) that samples the signal at
160 MS/s with 12-hit resolution. For the upgraded FE card, the trigger primitive generation will be
moved from on-detector electionics to the off-detector system. Moreover, for the;da'ta transmission
the FE card will use Low Power Gigabit Transceiver {IpGBT) optical transceiver [4] and Versatile
Link plus [5_]. ‘The upgraded off-detector electronics, based on the Barrel C'alorime_ter Processor
(BCP) card [9], will use powertu] FPGAs for detector read-oit and to generate trigger primitives.
The schematic view of the BECAL bariel ‘electronics upgrade is shown in figure 5.
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Figure 5,. Schematic view of the new ECAL barrel electronics for HL-LHC.

3.1 CATIA ASIC

The CATIA (CAlorimeter TransImpedance Amplifier] is a fully analog ASIC designed in 130
nim CMOS technology. 1t features two output channels, where one is for low ‘energy signals (10
MeV-200 GeV) and'thc other is for high energy signals (10 MeV-2 TeVy, The processing of
signals from the APDs ig'done in'three stages. The first stage converts the input-current to a'voltage
using the high speed TIA. Following this step, the outputié split into two clhiannels with gains that
differ by a factor of 10. The signals are routed to the LiTE DTU (described in the next section) by
differential links.

‘The performance of the CATIA prototype has been tested in test beam campaigns at the H4/H2
beamline of the CERN SPS [6]. The testbeam results have shown exc_ellent.p‘crformance__of CATIA
in terms of noise, linearity, and time resolution. The energy resolution matches with the resolution
which has been obtained in beam tests with the legacy clectronics [10], whilea timin & resolution
of better than 30.ps is obtained for electrons with an energy greater than 50 GeV (figure 6} and
complies with specifications.
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32 LiTE-DTU ASIC

The LiTE-DTU converts the analog output of CATIA to digital {ADC}), selects Gne of the two
gains for each time sample, compresses the data and transmifs theii fo the FE card. This ASIC
is built in 65 1im CMOS technology {7} In order to convert, in parallel, the two outputs of the
CATIA, the LiTE-DTU have two ADC IP blocks. The ADC, désign by an external company,
has 12-bit of resolution and a sampling frequency of | 60MHz. LiTE-DTU also includes a phase.
locked loop (PLL) for clock generatdon based on a design developed for the IpGBT chip. After
conversion of the signal, the data transmission unit (DTU) selects between the. two. streams with
different gains by looking for the highest non-saturated gain channel. In order to reduce.the

late 2019,

3.3 Front-end board and back-end electronics upgrade

The FE card js designed for streaming the digitized data generated on the VFE 1o the back-end
clectronics system. The FE card contains four IpGBT ASICs, The new FE card will maniage
system initialization and control signals of the VFEs. In addition, it will provide the clock for the
VFEs. The upgraded FE will no longer cempute the trigger primitives as the data will now be
Streamed to the off-detcctor eleetronics at the fill colj ision rate [§7.

The off-detector system will be upgraded.in order to handle the: change in architecture and to
deal with the hi gher transfer rates. On the BCP, implemented as: an Advanced Tel'e'com'rnunicatifcms
Computing Architecture ( ATCA) blade, the FPGAs will be used to formthe Li trigger decision and




read out the detector. The B CP will be common between ECAL and the CMS hadronic calorimeter.
It will provide the clock distribution and control to the FE card. BCP will also interface with the
'CMS data acquisition,

4 Conclusion

calibration and ‘monitoring. Nevertheless, for the _piléup and radiation conditions that will b'é
reached at HL-LHC, the replacement of the ECAL endcap with a riew technology and an:u pgrade

of the readout electronics of the barre] are needed. Replacing the reéadout electronics will ensure

the increased radiation, and mitigates pileup effects and APD noise, In addition, the upgrade will
allow ECAL to maintain excellent eniergy resolution and have improved timing resolution. For the
upgrade of the VFE two custom ASICs, CATIA and LiTE-DTU, have been designed. New FE
and off-detector electronics have besn developed. Prototypes have besn tested and further tests are
under way. '
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Ph.D.in Physies :ind-A_st_ronomy, at the Ecole .Polyte'c'hnique- Palaiseau and ac the University
of Milano-Bicoccd. Thesis: “The CMS Electromagnet-i'c Cafo'rim_étc:'r for the Higgs Boson
Search H — ZZ®) — 4 ar the LHC” (supervisors: T. Tabarelli de Fatis, Y. Sirois)

Fellow researcher at Istituco Nazionale di Fisica Nucleare (4th in national-ranked admission)
Eaureain Physics at the Un_i_ve-r,é‘ityof Milano-Bicocca, mark of rie/t1o cum Laude

RESEARCH HIGHLIGHTS PHYSICS ANALYSES

Discovery of the Higgs boson with the CM S-detector, in the diphoton 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 wor(zooh8;

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

Measurement of the p‘roductio'n cross section of pair of isolated photbns-in CMS.

Study and optimization of the électron and photan reconstruction in CMS

DETECTOR PERFORMANCE

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

ECAL {clectromagnetic ca‘lorimcter.)_, from the installation 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 performarnce of the HARP Time-of-Flight system.

Development and characterization-of glass-made Resistive Plate Chambers

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
Convencer 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 ECAT Editorial Board

Member of the CMS ECAL.Conférence_(?ommit_tee

PUBLICATIONS

More than 1000 publications in internarional peer-reviewed journals, of which more than 20

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



PUBLICATIONS WITH MAIN CONTRIBUTIONS'

fz] 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, PP.30-61, 2012,

[2] CMS Collaboration, “Observation of 2 New Boson with Mass Near 125 GeV in pp
Collisions atVi=-vandg TeV,” JHEP, vol, 06, p. 081, Zo13.

[3] CMS Collaboration, “Observation of the Diphoton Decay of the Higgs Boson and
Measurement of Tts 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 il proton-proton collisions ar Vs =13 TeV," JHEP, vol. 1, 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

atys =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 sqre(s) = § TeV,” JINST,
vol. 10, no. 08, p- POSOIQ_",-Z‘OTS.

-1 CMS Collaboration, “Performance of Electron Reconstruction and Selection with
the CMS Detector in Praton-Proton Collisions at /s = 8 TeV,” JINST. vol. 10,
no, o6, p. Po6oos, 20is.

[8] CMS Collaboration, “Observation of rtH production,"".Pbyi. Rep. Lett., vol. 120,
no. 23, p. 231801, 2018,

[o] CMS Collaboration, “Measurement of the Produ¢tdon Cross Section for Pairs of
Isolated Photons inpp collisions atfr = 7 Tev,” JHEP, vol. o1, P- 133, 2012,

fro] CMS Coltaboration, “Search for a standard model-jike Higgs boson in the mass
range berween 70 and e GeVin the diphoton final state in proton-proton. colli-
sionsat Vs = § and 13 TeV,” Phys. Lett, B, vol. 793, PP- 320-347, 2019,

(] CMS Collaboration, “Time Reconstruction and Performance of the CMS Elee-
tromagnetic Calorimeter,” ANST, vol. s, p. To3om, zoro.

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

[:3] P: Adzic ¢t al., “Intercalibration of the bartel electromagnetic calorimerer of the
CMS experiment ac start-up,” JINST, vol. 3, p: P1o007; 2008.
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[14] CMS Collaboration, “The CMS Experiment at the CERN LHC,” JINST, vol. 3,
p. So8004, 2008.

[1s] CMS jCol'l'aboration_, “CMS technical design report; volume 11 Physics perfor-
mance,” [ Phys. G, vol. 34, 0. 6, pp. 995-i579, 2007

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

[17] CMS Collaboration, “Results of the first performance tests of the CMS electro-
magnetic calorimeter,” Fur, Phys. . Cyvol, 4451, pp. 110, 2006.

[18] P. Adzic ¢t al., “Reconstruction of the si gnal amplitude of the CMS electromag-
netic.calorimeter,” Fur, Phys. [ 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, I. Puljak, C. Rovelli,
R. Salerno,_ and Y. Sirois, “Electron reconstructionin CMS,” Enr. Phys. J.-C, vol. 40,
PP- 1099-1116, 2007: '

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

tion-of glass Resistive Plare Chambers operated in sireamer mode;” JINST, vol. 2,
p. P1ooo3, 2007,

[22] HARP Collaboration, “The HARP detector at the CERN PS,” Nudl. Instrim.,
Meth. A vol, 571,pp- 527561, 2007.

[23] HARP Collaboration, “Measturement of the production cross-secticn of positive
pions in p-Al collisions at 12.9-GeV/e,” N, Phys. B,vol. 732, PP- 1—45, 2006.

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

[25] M. Bonesini c_’t'_zle.-_,- “Taser-based ealibration for the HARP time of Hight"sy_st_em,”
IEEE Trans. Nudl. Sci,, vol. 50,.pp. 1053-1058, 2003,



CONFERENCES WITH PUBLISHED PROCEEDINGS

1. The CMS ECAL Phase-z Upgrade for High Precision Timingand Energy Mea-
surements, VClao19: 15th Vienna Conference on Instrumentation, 1823 Feb
2019, Vienna (Austria)

2. Role of the CMS e[e’ttmmagnet_ic calorimeter in the measurement-of the: I‘—Iiggs_’
boson properties-and search for new physics, ICHEP 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)

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

4. Monitoring the stability of the CMSelectromagnetic calorimeter, CALOR:zo010:
14th International Conferenice for Calorimetry in High Energy Physics, 10-14
May 2010, II—IEP__,_Beijing (Ch‘ina_)



DIRECT SUPERVISION EXPERIENCE

1.

3.

Post-doctorsl supervision of Chiara Amendola? tor the work on timing recon-
struction and calibration for the ECAL Phases 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 cusrent
performance, underst_anding of its Ii_mirations,';and;pl'ans: for the upgraded
elecrronics for HL-LHC, interms of reconstruction and calibration meth-
ods. Also, the timing information will-Be-fuIly integrated.in the simulation
of the CMS detector.

. Ph.D. supervision of Giulia Negro, “Search for heavy neutrinos-with the CMS

experiment and studies for the upgrade of its clectromagnetic calorimerer”, 2615-
2018 '
Heavy neutrinos, produced in the decay of a tight-handed W boson, were.
searched in a fully reconseruicred final state con taining two same flavour lep-
tons and two jets, with-data from 2016 collisions {35.96b71). Limits were
set, becoming the most stringent resultat the time of the publication. The
anialysis work done for s0% 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.

Ph.D: sizpervision of Laurent Millisher, “Measurement of the inclusive produe-
tion cross section of prompt photon pairs with the CMS detéctor at the LHC”,
2008-201r
Events with two isolated photoris have been-analyzed from the early col-
lisions of the LHC (7 TeV, 36pb~1. Animportant cross-section meastire-
ment preparatory to thesearch for the Higgs boson in jts two photon decay.
Comparison with several theoretical predictions have also been performed,
providing useful input for theoreticians.

- Supervision of the Mz stage of Francesco Bonacina, to work.on the CMS ECAL
laser monitorin g system for channel alighmentin time, 2017

Three monthof supervision, from teaching the basisof ROOT and C+-+to
the dara analysis to determine the -Fea_sibi]iry of using the ECAL laser mon-
itoring system to align channelsin time

s.. Supervision of Mz student Stefano Marelli, for the final year thesis (about 16

month of work), 2006
The work consisced in the 'Feasibili_ty--study‘ of the cdlibration of the'CMS
ECAL with minimuom ionizing particles from: collisions. This work was
precursory for the ECAL calibration widh cosniic rays ptior installation in
the detector, which has been doge in the su bsequent years.



TEACHING RESPONSIBILITIES
1. Laboratory assistant for the: Ma physics laboratory, Paris-Sud University, for the:
ye41s 2009, 2010, 2011 _
Particle physics la_b'o__rat'ory--('sp‘cctroscopy, muon life-time; etc.)

2. Labotatoryassistant forthe “Physics laboratory”, Deparement of Physics, Milano-
Bicocea University, 2006
Mechanics and optics experiments of the first year physics students

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

4. Laboratory assistant for the “Computer science for physics Iaboraitory’-’", Depart-
ment of Physcis, Milano-Bicocca University, 2004
Linux, C; numerical analyses
5. Assistant professor for the lectires “Physics”, Department of Geological Sciences
and Technologies, Milano-Bicocca University, 2004
Teaching and exercising for the first year physics course: motion, mechan-
ics, stress tensors, Auids

6. Assistant professor for the lectures “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, fluids,

7. C‘ER’N'oﬂﬁc-ia[_ guidesince 2002 and CMS_guide since 2018, with related acti vities
during periods at CERN

8. Didactic collaboration for the expasition “Toys, expetiments, ideas {GEI)”, real-
ized by the “Centro Laboratorio perla Didattica della Fisica del CIRD delPUniversita -
degli Studi di Udine” for the serup in the municipality of Bresso (Milano, Italy),
2000 '
Realization of toys and experiments for elementary school students. and
general public kids, with guided tours ( isochronous pendula‘,.shaped bub-
bles, water rockets, electrosta tic experiments with Van-der-Graaf, etc.)

9. Didactic collaboration 'Fbr't_he exposition “Toys- and science”, 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 (isochronous pendaula, shaped bub-.
bles, water rockets; electrostatic experiments with Van-der-Graaf, etc.).



OTHER MAIN RESPONSIBILITIES

I.. System Manager 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 approximitely 130 physi-
cists from 40 Institutes from 15 countries, with a fotal budget of about
;GOO_k'EUR/year. “The responsibility includes the maintenance-and oper-
ations of the ex‘isting_dc_t'ecto'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 help 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 thefiest collision of the LHC at 13 TeV,
a crucial momenr of the machine. The Higgs'boson was “rediscovered” ar
the.new co’llider_f:ncrgy and the erg of prccis’ion measurements stirted. The
work consisted in participating to and supervising the analyses.of the Higg__s
boson decaying into'two photons: toral and differencial cross-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 the vldmare pc_rf'br';nance for electron and photon reconstruction.
Calibrarion, pile-up and detecror effect mitigation, ';impliru"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 thecalibration and resolution have been fundamental.

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

This is-a 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 evoliition
of the needs, in term of computing and human resouirees; representing the
LHC experiments within the Irfu.arid:outside theinstitute, 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 Compuring (HPC)
and -r[e'w-rechno]og_ies'sﬂch;as_usage- QFGi‘alahic's_ Processor Units (GPUs).
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Marco Delmastro Curriculum Vit

Born on August 26, 1973~ Torino, Italy LAPP CNRS/IN2ZP3 B (+33) {0}4 50 09 17 85

Itdlign nationality 9, Chemin de Bellevie £ (+D (0)75 411 86 90
Married, one daughter F-74941 Annecy, France Marce,Delmastro@cern.ch

[ . )

Areas of specialization and interests

Expetimental high-energy physics, from detector Prototyping, operations and Derformance opti-
mization to large-scale dara analysis and physics interpretation - Higgs physies * BSM searches
with photon and jet final states » QCD precision measurements » Calorimetry * Readout elec-
tronics * Signal processing * Science education, communicstion and dissemination

—

J

Appeintments held

Scientific Associate, CERN, Switzerland.
Directeur de Rechetche, CNRS/IN2P3, LAPP, Annecy, France,
Chargé de Recherche 1°r¢ Classe, GNRS/INZP3, LAPP, Arnecy, France.

‘Research Physicist. Staff; CERN, Switzerland.

Fellow, CERN, Switzerland.

Post-doctoral Research Associate, Un iversity of Milano, Traly:

Ph.D. Student, University of Milano, Italy.

Post-graduate Research Associate, Microelectroniics and Silicon Detector Group, CERN, Swirzerland.

Education

Accreditation to Supervise Research (Habilitation & Diriger des Recherches, HDRY), University of
Grenoble-Alpes, France,

THESIS From ADC counts to the Higgs boson: photons for physics medsurements with the
ATLAS experiment at the LHC Run 1 {HAL 1el-01312862)
REFEREES Prof, M. Cacciari (LPTHE, Paris, France)

Dr. L. Iconomidou-Fayard (LAL, Orsay, France)
Dr: Y. Sirois (LLR, Palaiseau, France)

PHD in Nuclear and Subnuclear Physics, University of Milano, Italy (highest honours},

THESES Energy reconstruction and calibration algorithms for the ATLAS. electromagnetic
calorimeter _(CERN«THESIS'-.’_ZOOB_—OBB)

SUPERVISOR Prof. L. Mandelli (University of Milano, Iialy)

REFEREES Prof. W-E. Cleland (University of Pittsburgh, USA)

Prof. 8. Centro. (University of Padova, Italy)

MSc (“Laured™) in Physics, University of Torino, Traly (1107110 cum Imede, highest honours).
THES]S Measurement of the I/ prodicction at the CERN SPS with the NA50Q experiment
SUPERVISOR Prof. E. Chiavassa (University of Torine, Traly)
Co-svervisor  Dr. N. De Marco (INFN Torino, Italy)

Awards

CNRS Scientific Excellénce Prize (Prime d'Excellence Scientifique), rewarding the 2010-2014 period
and awarded for the 2014-2017 period,

Award Itaiian_ Excellence on the Web, awarded by the Treccani Institute for the Italiar Encyclopedia
for the article The particle that wasn’t.
Literary award Le Due Culture- {The Two Cultures) “Maria Antonja Gervasio”, awarded to the best
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Matco Delmastro

popular-science book published in 2014 to Particelle familiari: (Editori Laterza, Italy, 2014).

Recent research grants

Principal investigator of the Freach ANR PhotonPortal Project (LAPP-LPNHE-LAL joint project, se-
leczed for funding in 2016 for 485'000 £).

Services to the profession
Responsibilities and coordination roles

Convener of the ATLAS Higgs ‘Working Group.

Convener of the LHC Higgs Cross-Section Working Group 2 Higgs Properties.

ATLAS Analysis' Contact for the H — v couplings analysis.

Member of the ATLAS Liquid Argon (LAr) Phase If Upgrade Steering Group.

Convener of the ATLAS LAr Phase II Calibration Upgrade Working Group,

Coordinator of the ATLAS LAr activities at LAPP Annecy.

Convener of the ATLAS Higgs HGamma Working Group (H — 1Y H = Z~, low and high-mass
vy resonances, HH — yybb, HH — TIWW, mono-Higgs Dark Matter and heavy scalar searches
with v 4 Eiss)

ATLAS Analysis Contact for the Search for Higgs-like ~v+4 resondnces. analysis.

Member of the ATLAS Physics Coordination group.

Convener of the ATLAS ¢/~ {electron,/photori) Combined Performance group,

Member of the ATLAS LAr Calorimeters Management and Steering Groups.

Convener of the ATLAS TAr Calorimeters Software and Data Preparation group.

Coordinator of the ATLAS Photon Identific_ati_on'worki'rjg_group.

Convener of the ATLAS Standard Model Direct Photons working group.

Coordinator of the photon analysis activities of the CERN ATLAS Team.

Convener of the ATLAS LAr Calorimeter Electronijc Calibration working group.

Conference and school organization

Orgarnizer of the paralie] session Quel avenir pour la physique des particules? (What future for par-
ticle physics?) at the 25¢ Congrés Général de lq Soctété Frangdise de Physique, Nantes, France, July
8-12:2019.

Member of the organizing committee of Les'Houches Workshop Physics at the TeV Colliders.

Member of the organizing committee of the ENIGMASS Lectures Newutring physics, LAPP Annecy,

France.

Member of the organizing committee of the ENIGMASS Lectures Search ing for Dark Matter at the
LHC, LSPC Grencble, France.

Member of ‘the organizing committee of the ENIGMASS Lectures Probing Naturalness and Elec-
troweak Symmetry Breaking at LHC Run 2, LAPP Annecy, France.

Organizer and Chairman of the Higgs session, Physique ATLAS France Workshop 2014.

Organizer of the Workshop.on Photon Physics and Simiilation at Hadron Colliders, Paris, March
2012. '

Organizer and chairman of the Photon Reéconstruction and Identification session, ATLAS e/ Work-
shop, Leysin, Switzerland.

Organizer and chairman of the Electronic Calibration session, ATLAS Electromagnetic Calorimeter
Calibration Workshop, Annecy, France.

Reviewer of the procedures of piediction of the ionization signals of the ATLAS electromagnetic
calorimeter for its electronic calibration, ATLAS Galorimetry Calibration Workshops {2004, Slo-
vakia; 2006, Spain).
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Marco Delmastro

Re‘_sear.ch_management and évaluation

Member of the Plenary European Commitee for Future Accellerator (ECFA).

Member of the Register of Expert Peer Reviewers for Italian Scientific Evaluation (REPRISE).
ATLAS Liquid Argon. Group Representative for the LAPP Annecy group.

Member of the French CERN Fellowship Selection Committee,

Member of LHGC Panel in charge to review the Technical Design Report of the Phase-2 Upgrade of
the CMS Barrel Calorimeters.

Organizer and chairman of ATLAS LAPP Weekly Group Meetings,

Editorial activities

Reviewer for Journal of Instrumentation.

Reviewer for The European Physical Journal C.

Reviewer for Computer Physics Commutnications.

Editor.of the Rapport d’Activité LAPP 2009-201 2.

Chairman and member of Editorial Boards for internal review of ATLAS papers.

Member of the Publication Committee. of the' ATLAS. Collaboration,

Responsible of the graphics and typesetting: templates: for the ATLAS Collaboration articles and
plots.

Management and communication training

Managing Teams program, CERN training course, Divonne-les-Bains, France.
Introduction to communication and outreach, CERN training-course; CERN, Switzerland.

Teaching

‘Faculty of the Summer School in Particle.and Astroparticle Physies of Annecy-le-Vieux (GraSPA),
Annecy-le-Vieux (Framce). LHC Expérimental Physics {(2-hour lectures: 2014, 2015, 2016, 2017,
2018,.2019; no session in 2020 due to COVID sanitary conditions}..

Faculty of the European School of Instrumentation in Particle arid Astroparticle Physics (ESIPAP).
Archamp_s_ {France). Experimental Subatomic Physics (15-hour lectures and tutorial: 2014, 201 5,
2016, 2017, 2018, 2019, 2020).

Physics anid Communication: science and the media INFN Regearcher Training Course,

Case study: scientific blogs (1 hour).

Atcreditation as Associate P’fnf_e_ssor, Experimental Physics of Fundamental Interactions
(Abilitazione Scientifica Nazionale; Professore di Secondg Fascia, Settore 02/A1, tornata 2012), Traly.
CERN Itaiian'Teacbe;_: Program 2014. CERN (Switzerland), October 12-17, 2014,

Introdiction to Experimental Particle Physics (4-hour lectures and tutorials).

Summer School “Science Communication Scciety 2014”. La Morra (Itdly), September 7-12, 2014.
The visible researcher (8-hour lectures and exercises on scientific blogging).

XXIV Seminario Nazionale di Fisica Nucleare e Subnucleare. Otranto (Italy), September.21-27,
2012,

Session ‘on Sctentific communication .and relationship with media, general public and industry (2
hours)

Computational Physics Laboratory: (fecturer), BSC in Physics, University of Milano, ltaly.

REFERENT: Prof. L. Perini {University of Milano, Traly),

Physics (secondary level professor, in leave of absence for research reasons), LTLS. “Faccio”, Vercelli, Iraly;
Mathematics (secondary level professor), LTS, “Bodoni”, Torino, Italy, and Liceo Scientifico “Galilei”,
Cirié, Traly.

Qualification to teach Physics in all Italian secondary schools (fiqbﬂirazione"-,_ class 38/A).
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Marco Delmastro

Student supervision

Supervision and co-supervision of PhD theses

Luca Franco.PhD at LAPF, France, Thesis Supervisor: _ _ _

PHD THESIS: ‘Precision Higgs Physics and search for .Physic._s_- Beyond the Standard Model with the
Higgs Boson decdying into two photons with the ATLAS experiritent at LHC.

Saskia Falke. PhD aw.LAPP, France, Co-supervised with ‘Dr. T, Guillemin. )

PHD THESIST Measurement of Higgs boson properties in the Higgs to diphoton channel with the AT

LAS experiment, EFT interpretation of the Stmplified Template Cross Section measurements dnd eriergy

calibration of electrons and photons in ATLAS. (defended oni 17/9/2019. CERN-THESIS-20 19-148).
Currently Research Fellow at CERN, Switzerland.

Kirill Grevisov. PhD at LAPP, France. Co-supervised with Dr. I. Wingerter-Sees.

PHD THESIS: Exploring the diphoton final state at the LHC ar Vs = 13 TeV: searches for new particles,
and the Higgs boson mass measurement with the ATLAS detector: (defended on 4/7/2017. CERN-
THESIS:2017-138). |

Currently Fellow at DESY; Hambourg; Germany.

Stmone Mazza. PhD at University of Milano, Italy. Co-supervised with Prof L. Carminati. _

PHD THESIS: Search for new physics in the diphoton channel at the ATLAS experiment at the LHC,
(defended on 27/2/2017. _CERNJTHES'[S-‘?O]'?—OI Q).

Lurrently PostDoc at SCIPP, University of California Santa Cruz, USA.

Zuzana Barnovska. PRI at LAPP, France. Thesis Supervisor, _

PHD THESIS: Diphoton measuremerits with the A_TLAS deteitor-at the LHEC: search for new resonances
and study of diphoton production in association with jets; (deferided on.29/09/2015. CERN-THESIS-
2015-167).

Currently Post-doc at USTC Hefei, China, based at ‘CERN, in maternity leave.

Maud Schwoerer. PhD at LAPP, France. Co-supervised with Dr. [. Wirigerter-Sees,

PHD THESIS: Etudes des états finals diphoton dans Pexpérience ATLAS au LHC: mesure de sections:
efficaces différentieiles, découverte d'une nouvelle résonance dans la recherche du boson de Higgs er
étude de ses propriétés (defended on 27/09/2013. CERN-THESIS-20 13-193).

Currently Data sciéntist at ProbaYes, Grenoble, France.

Supervision of other PhD projects

Angel Campoverde, PhD.at Stonybrook University, USA. Co-supervised with Prof R. McGarthy,

PHD ‘THESIS: Sedrch For Gravitons Decaying To Vectar Bosons In Hadronic. Final Stdtes in proton-
proton Collisions at /s =8 TeV Collected With The: ATEAS Defector {défended on 12/08/2015.
PDE).

PROJECT:  Study of the Calibration Constants of the Electromagnetic Ca(arfm'eter’(ATI~LARG-INT~
2013-006).

Currently Post-doc at University of Siegen, Germany.

Guillaume Lefebvre. Phi.ar LPNHE, France. Co-supervised with Prof M. Ridel,

PHD THES)S: Etalonnage des jets et mesure de la section efficace de production de paires de quarics
top dans le canal hadronique & /5 = 8 TeV-avec Vexpérience ATLAS auprés du LHG, (defended on
26/09/2014. CERN.—THESIS-Q_OI 4-234),

PROJECT: Impact of the LAr High Voltage.corrections on the electromagnetic energy response resclution
(ATL-LARG-INT:2013-001). '

Cwrrently Consultant ar InovenAltenot; Paris, France.

Stefania Bordoni. PhD af LENHE, France. Co-supervised with Prof M. Ridel.

PRD. THESIS: Mesure de la section efficace de production des quarks beawx et charmés ¢ partir de leur
désintégration semi-leptonique en électrons avec | ‘expérience ATLAS dans les collisions protons-protons

a5 =7 eV au LHC (defended on 16/09/2011. 'CERN-THESIS-20311~246).

PROJECT: Effect of electronic calibration constantvariations on reconstructed cell energy in the ATLAS
eléétromagneﬁ'c calorimeter (ATL—LARG;INT-QO_] 1-001).
Currently Fellow at'CERN, Swirzerland.
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PROJECT: Electronic calibration of the A-TLAS;_éf'@:ctromagnetic-i:dforime'ter-endcap,s. Measurement of

the drift time in the ATLAS electromagnetic calorimeter using «cosmic pulses (ATL-LARG-INT-2009-

01407,
Currently Areo Pe‘rformance-Ma_nager at Inmarsat, Nyon, Switzerland,

Master stiident Internships

Luca Franco. M2/Erasmus iriternsh ip at LAPP, Frarice. Coisupervised with Prof E. Meoni, Universitd
della Calabria, Italy.

MASTER THESIS (“LAUREA MAGISTRALE"): Study-of the Higgs boson: production. in Vector Boson
Fuston-through its decay into two photoris with the ATLAS detector at LHC

Florian Eble. M1 internship at LAPP, France. Co-supervised with Dr. N, Lorenzo Martines. _
PROJECT: Study of LAF calibration Jrom Run2 for phase Il upgrade. (ATL-COM-LARG 201 7-028).

Surimer Student projects

Dimitrios Sidiropoulos Kontos. CERN Summer Studerit, _
PROJECT: Machfne_-[,eaming techniques for precision Higes physics, exploiting the Higgs Boson decays
into two. photons. '

Maud Schwoerer, CERN Summer Student.

PROJECT: First eviderice of T — e¥e™ events at Vi$ =7 TeV in the ATLAS detector (ATL-PHYS-INT-.
2011-054).

Kilian Mueller. CERN Summer Student.

PROJECT: Studies on longitudinal weight extraction for very low energy electrons.

Martin Skou Andersen. CERN Summer Student.

PROJECT: ‘Optimization of clustering algorithms for very low energy electrons,
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Brief overview of research activities

Higgs physics at the LHC.

2007-presctit - Search for the Higgs boson and measurement of its properties.

* Search and discovery of the Standard Model B ig2s boson with the I7 — ~y decay with 7 TeV and'8 TeV
pp-data.

* Measurement of the Higgs boson couplings with the & — 5y with 7 TeV.and 8 TeV pp data.

* Measurement of the Higgs boson mass with the # ~ ~~ decay with 7 TeV and 8 TeV pp data; ATLAS.
Higgs mass Run.1 combination with # ~ 22~ — 4¢; ATLAS and CMS Run I mass combination.

. Méas‘uremenf_s of the Higgs boson couplings, Simplified Template Cross Sections (STXS), mass and
width with the 2 — v+ decay with 13 Tev pp data, _

+ Effective Field Theory {EFT) interpretation. t_:f Higgs properties, both in the A —s v+ channel and in the
global coupling combination. Global EFT fit (Higgs+EW+top).

2009-present  Prompt photoris prodiction at the LHC

2000-present

20082013

2000-present

20142017

2013-2015

1997-1998.

19982000,

* Measurement of inclusive prompt photon cross sections in pp collisions at A8 =7 TeV.
* Measurement of differential prompt diphotofi. cross sections in pp.collisions at /5= 7 TeV.
* Measurement of prompt diphoton Pproduction in association with jets in pp collisions at Vs.= 8 TeV.
* Study of sensitivity potential of Z + j/4 + 7 8 TeV/13 TeV cross-section double ratio.
ATLAS detector, performance optimization and upgrade
Electron and photon energy calibration
* Electron and photon response calibration, using in-situ techniques and MC-based calibration, at fest-
beam and with pp data.
* Data-driven correction to the. electromagnetic calorimeter response; interéalibrarion of longitudinal
layers of elecrromagnetic calorimeter with phorons.
* Final Run 1 electron and photor calibration for the measurement of the Higgs boson mass,
* Run 2 improved electron and photon calibration exploiting latera! electromagnetic shower informa"t_idn_;
* Development of an imiproved correction for the LAr Medium Gain electronic calibration using special
Z -y ete data, to bé used to im_prove the extrapolation. of the-'é_lectromagnetic\t:albrimet_er response
between the # and the # bosons’ kinematical regimes.
Photon ideritification
* Optimizationof phoron idéntification criteria for 7 TeV and 8 TeV data taking:
* Data-driven measurement and ¢orrection of Data/MC discrepancies of electromagnetic shower shapes,
* Data-driven measurement of photon identification efficiencies,
Liquid Argon calorimetry

* ATLAS Liquid Argon (LAr} calorimeter detector Prototyping, test-beam, assembly.and installation,

* LAr electronic calibration development, fram ADC count to cell energy.”

* LAr reconstiuction software; simulation and-éondition database development and mairitenance.

* LArdata quality (sofiware setup and maintenance, shifter training -and coordination),

* Development of the new front-end calibrarion board for the LAy calorimeter Phase II HL-LHC. upgrade.

Other activities
Search for physics beyond the Standard Model at the LHC

* Search for low and high-mass spin-0 and spin-2 resonances decaying in photon paits with 8 TeV and,
13 TeV pp data.

Study of physics potential of a Future Circular Collider (FCC)
» Projection of Higgs property measurement sensitivity with H — v at FCC pp collider at /5 = 100 TeV

Ultra-relativistic heavy ions at the Spps

* Measurement of the J/v suppression in Pb-Ph collision At 158.GeV/c per nucleon with the py decay

Rad-hard microelectionics for the LHC detectors _
* Development anid test of rad-hard enclosed transistors for the front-end electronics of the LHC ‘detectors
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Summary of scientific production

Publications

As of November 29, 2021, more than 900. publications on peer—reviewed_.scient_iﬁc Jjournals, All
publications available on INSPIRE; citations and h-index available on SCOPUS, INSPIRE or Google
Scholar. '

[ Selected publications

15 publications selected among those representative of my research commitments and achieve-
ments, and counting major personal contributions.

[y ATLAS.CollabOrzirior_l,- f‘Me_thodoquy'.for EFT interpretation of Higgs boson Simplified Template
Cross-section results in ATLAS,”. https://cds. cern. ch/record/2694284,

[2] ATLAS Collaborstion, “Combined measuraments of Higgs boson production and decay using up to

80:fb of proton-proton collision data. at /s = 13°TeV collected with the ATLAS experiment;* Phys;
‘Rev. P 101 no. 1, (2020) 012002, arXiv:190%,00845 -[hep-*aéc]'.

[3] ATLAS Collaborafibn,_; -*‘Obs'_ervaribn 'of Higgs boson production in association with atop quark pair
at the LHC with the ATLAS detector,” -Phys. Lett. B784 (2018) 173-1 91, ar¥iv: 1806.00425
Ehé'p—_.'exj . ) )

[4) ATLAS Callabortion, “Measurements of Higgs boson properties in the diphoton d_ecay-éhann_el with
36:4b~1 of pp-collision data at /& = I3 TeV with the ATLAS detector.” Phys.-Rev. D98.n0. 5, (2018)
052005, arXiv:1802, 04146 [hep-ex].

[5] ATLAS:Collaboration, “8earch for Tesonances in diphoton events at /F=13 TeV with the ATLAS
-detector,” JHEP 09 (2016} 001, arXiv - 1606.03823 fh‘e_p—e‘x]..

[6] ATLAS Collaboration, “Measurement of Higgs boson produiction ir:.thg diphotort decay charinel in
pp collisions at center-of-mass energies of 7 and 8 TeV with the A'I’I-.A'S'detector,j"- Phys. Rev. D99
0, 11, (2014) 112015, arXiv:1408.7084 [hep-ax].

[7) ATLAS and CMS Collaborations, “Combined Measurement of the Higgs Boson Mass in pp Collisions
at +/s =7 and 8 Tev with the ATLAS and CMS Experiments,” Phys. Rev. Lett. 114 (2015) 191803,
arXiv:1503.07589 thep-ex].

(8] At L.A_Sﬁ.'Collaboration', “Measuirement of the Higgs. boson mass from the # - vy and
H— 227 5 44 chanriels with the ATLAS detector using 25 fo~! of pp collision data,” Phys. Rev,
D20 no: 5, (2014) 052004, arXiv:1406. 3827 [hep-ex].

[9] ATLAS Collaboration, “Electron and photon energy-calibration with the ATLAS detector using LHC.

Run 1 data,” Fur Phys. J. C74 no, 10, (2014) 3071, arXiv:1407.5063 [hep-ex].

[10} ATLAS Collaboration, “-Observatibn-_of & new particle in the sea'r_ch'fqr the Standard Model Higgs’_
boson with the ATLAS detector at the LHG,” Phys. Lett: B716 (2012} 1-29, arXiv:1967. 7214
thep-ex].

[11] ATLAS Coll_ab_orazicn, “Search for the Standard Medel Higgs boson in the diphqmn decay channel
' with 4.9 6™ of p collisions ar V5 = TTeV with ATLAS,” Phys.-Rev. Lett. 108 (2012) 111 803,
arXiv:1202.1414 [fep-ex]. '

[12] ATLAS Collaboration, “Measurement of isolated-photon. pair production: in pp collisions at /5 = 7
‘TeV with the-ATLAS detector,” JHEP 01 (2013)_086_, arXiv:1211.1513 {hep-ex].

[13] ATLAS Collaboration, “Measurement of the iriclusive isolated prompt photon cross-section in pp
collisions at /5 =7 Tay using 35 pb ! of ATLAS data,” Phys. Letr. BY06 (2011} 150-167,
arXiv:1108. 0253 [hep-ex].

[14] ATLAS Collaboration, “Readiness of the ATLAS Liquid Argon Calorimerer for LHE Collisions,” Eur,

Phys. .J. C70 (2010} 723753, arXiv:0912.2642 [phys ics.ins-det].
{15). D. Banfi, M. D’eh_nas_f_ro, and M. Tanti, “Cell response equalisation of the ATLAS electromagnetic

calorimeter withotit the direct knowledge of the ionisation signals,” JINST 1 '(2006) PO8OGT.

T
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Communications at international conferences

[1] M. Delmastro, “Higgs couplings and progerties measurements: recent results as well as full run-2 and
HL-LHC prospects (invited talk),” in 31%* Rencontres de Blois, Particle Physics and ‘Cosmology. 2-7 June,
2019, '

[2] M. Delmastro, “Diphoton searches in ATLAS,” in 51% Rencontres de ‘Mériond on Elecrrgweak:Ir'ttera'crions
and Unified Theories, 12-19 March 216, 2016. https://ceds. corn.ch/re cord/2150667.
ATL-PHYS-PROC-2016-046,

[3]. M. Detmastro, “Results-of & — vy and Zy from ATLAS,” in Aspen 2013 “Higas Quo Vadis” conference.
Aspen, CO, USA, 10-15 March, 2013.

[4] M. Delmastro, “Photon and diphoton production at ATLAS,” in Proceedings of the. 15t% Lomonosov

Contference, Moscow Stare University, 8-24 August, 2011, pp. 57-60, Moscow, Russia, 2013.
arXiv:1111,2223 [hep-ex]. ATL-PHYS-PROC-2011-236.

[51 M. Delmastro, “Searches for the Higgs boson ar the LHC," in Proceedings of the XX Rencontres. de
Blois”, Blois {France), 21-26 june, 2000. arkiv:0809.0493 fhep-ex]. ATL-PHYS-PROG-2009-077

6! M. Delmastro, “Recent resuits of the ATLAS barre] combined test beam.” Alp ConfProc. 867 (2006)
B858-365. Proceedings of the 124 International Conference.on Calorimetry in High Energy Physics, CALOR
2006, Chicago, USA, June 5-2, 2006.

17] M. Delmastro, “A-stand—alané-'signaj reconstruction and calibration algorithm for the ATLAS
electromagneadic calorimeter,” in Proceedings of the IEEE Nutlear Science Symposium 2003 Portland, Or,
USA; 19-25 October, 2003.

[8] M. Delmastro, “The ATLAS Lignid Argon calorime ters read-out System,” in Proceedings of tie JEFE

Nuiléar Science. Symposfum-.?c}ﬂs.. Portland, Or, USA, 19-25 October, 2003.
[91 M. Delmastro, “The ATTAS liquid Argon electromagnetic calorim#ter: main features, requested physic

performances apd tese-beam results,” in Proc. st World Mudticonference on Systemics, Cybernetics and’
Informatics (8€12002}. Orlando, Fl, USA, 14-18J uly, 2002: '

Recent communications at national conferences and workshops.

{11 M. Delmastro; “Higgs Review,” in Workshop Physics ATLAS France 2017, Vogiié, France, 29-31 Mars,
2017. btips://indic o.cern.ch/event /5738737,

2] M. ﬁe]mast_ro_, “ATLAS electromagnetic physics,” in 21 LPCC Workshop on LEIC detector simulations:
status, needs.and prospects. CERN, Switzerland, 18-19- March, 2014.
https://indiép. cern. ch/cont erenceDisplay. pyZconfld=279530,

[3] M. Delmastro, “Direct photons at ATLAS,” in 72t Workshop on: Photon Physics.-and Simulation at Hadron
Colliders. Paris, Erance, 30 March_,- 2012, ‘hetps: // indieco.inZ2p3.fr/event/ 5709/,

[4] M. Delmastro, “Four 800d réasons to be a visible researcher (invited talk),” in 702" Congress of the
Italian Physics Soctety {SIF). Padava, Ttaly, 26-30 September; 2016.
bttp: /v sif it/ attivita/ congresso/102,

[5] M: Delmastro, “Communicate physics with the guise of daily experience (invited: talk),” in Comunicare

Fisica 2012. Torino, Italy, Ocrober 8-12; 2012
http: //agenda. infn. it/conferenceDisplay -PYPeconfId=4958,

Recent technical reports

f1] F. Bedeschii, M, Gonvezy,-_I_-I._Dan_iels_sbn,- M. Pelmastro, G. Eigen, F. Forti, D. Glenzins_ki, A, Kluge,
A. Kuzmin, F, Lanni, M, Morandin, E, Stmon, and A. Smith, “UCG Report on the TDR for the Phase-II
Upgrade of the CMS Bariel Calorimeter,”. https://cds . cern . chi/record/3304338,
-CERN'—LHCC-ZIU_]_ 8-004. UCG-027.

[21 A, Collaboration, “Technical Design Report for the Phasé-1I Upgiade of the ATLASLAr Calorimeter,”
Tech. Rep. CERN-LHCC-2017-018. ATLAS-TDR-027, CERN, Geneva, Sep, 2017,
httpsi//eds. cern. ch/record/2285585.

[31 ATLAS LAY Calérimeter Group, “Initial Design Review of the ATLAS Liquid Argon Calorimeter Systemn

‘Phase II Upgrade,”, hittps://cds.cern.chy Tecord/2248382. ATL-COM-LARG-20 17-006..

[4] ATLAS Collaboration, “ATLAS Liquid Argon Calorimeter Phase- Upgrade Technical Design Report,”
‘Tech. Rep. CERN -LHCG-2013-017; ATLA S-TDR- 022, Sep, 2013,
bttps://cds. cern. ch/re cord/ 1602230, )
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QOutreach

Public events

H-basone di Higgs in un bicchiere d'acqua (The Higgs Boson in a glass of water): a popular science
conference targeting students, presented in numereus.Italian high-schools and piiblic events {and
virtually held in 20201,

Da dove viene il 99% della massa della materia ordinaria? (Where does 9994 of ordinary matter
come from?). Virtual conférence for the Leeds EN-IT Interpreting Practice Sessions.

Misurare le: proprietd del bosone. di Higgs (How to measure the Higgs boson properties): virtual
conference for the “La Via delle Scienze” Spring 2020 cycle.

Mattoncini elementari (Elementary Brick): virtual workshop at the 2020 INEN Kids Summer Camp..
Comunicarela fisica al tempo dei social? (Elow to communicate physics in the social network era?).
Public seminar at Universita degli Studi di Milano, Milano (Italy), Fehruagy 28, 2017.

Féte de la Science 2016, LAPP Annecy, France. Presentation and projection of BBC documentary
movie Inside CERN, and animation of following question-and-answers session.

It compendio delle teorie squinternate (The compendium _of tattered theories), Conference at the
Festival della Comunicazione, Camogli, Ttaly, September 10, 2016

Explaining the Higgs Boson with LEGO bricks, Conference ar the Festival delle Scienze, Rome, Italy,
October 2, 2015,

The dance of science, invited presentation and round-table discussion on LHC physics at Orvieto
Scienza 2015, Orvieto, Italy, Febiuary 27-28, 2015. In collaboration with INEN.

Si pud. spiegare il bosone.di Higgs? (Can the Higgs boson be explained?), Conference at the. Festival
della-Comunicazione, Camogli, Italy, September 12, 2015

FameLab 2014. Communication trainer for the Participants to.the Geneva Regional Edition.
Lecturer and volunteer for the CERN Open Days 2013.

Looking For the Immeasurably Small. TED talk at TEDx Lake Como, November 19, 2012,

ATILAS Guide. -Guided tours of the ATLAS underground experimental area and control room in
English, French and Italian.

Books

Particelle familiari (Familiar particles). A popular science book where thé job of a particle physicist

looking for the Higgs boson gets unveiled in the dialogues with his five-years old daughter, his-wife

-and other members of the family. Published in Italy by Editori Laterza in July 2014. Second edition
in 2015, paperback edition in 2016,

Podcast

Tu che sei un fisics (You who are a physicist). A podcast where a particle Physicist answer to any

question sent from the audience, 8 episodes: produced in 2020,

Blogs

Borborigmi di un fisico renitente (“Rurmbles of a resistant physicist”). Popular-science blog in'italian,
focused on particie physics vulgarization. About 2 millions unique visits since 2009,
Blogging ICHEP 2010: Featured blogger of the collective forum about the 35 edition of the

Inteinational Conference on High Energy Physics (Paris, July 2010).

TV and radio
Participation to the Inside CERN documentary movie by BBC 2 Horizon.
Participation to the TV show I£’s all Einstein’s fault! (“Titta colpa di Einstein™), Ttalia 1, Italy.

Numerous interviews and interventions ar panels on the Italian and Swiss public radios, addressing
the state-of:the-art of parti cle-physics.



2014

201 2-presemt

2012-2015 Author of the science section of DafDaf (Ttalian monthly

Marco Delmastro.

14/02/2019  What happens during the LHC shiitdown? Le Qche, Radio Popolare Milano

08/06/2017  The practical value of science Millevoei, RSI

28/02/2017 Interview by BreakingLab podcast Radio Statale

17/09/2016  Interview with It's all Einstein’s fault! conductor RST

30/01/2016  Einstein’s garden: the electroweak force RSI

10/02‘/201_ 5 The history of the Higgs boson StoccoimaRoma podeast

11/11/2014  The science of Interstellar Radio 3 Scienza, Radio-3

05708/2014  Tnterview about Familiar particles book Radio 3 Scienza, Radio'3

08/10/2014  Seeing the invisibie Memios, Radio Popolare Milano

16/1072013 A nearly-Nobel Prize for CERN Scintille, RSI

26/06/2013  Particle physics and LEGO bricks _ Scintille, RST

05/07/2012 Emotions and reactions after the Higgs discovery  Radio 3 Scienza, Radio 5

02/07/2012  Rumours and scientific commumnication Radio.3 Seieniza, Radio 3

2571072011 Superhuninal neutrinos? _ Scienza Speciale 42, RSl

05/10/2011 What's behind superluminal neutrinos? Radio 3 Scienza, Radio 3

09/05/2011  What else is there in the cosmos? Miitévoci, RSI

05/04/2010  The particle physics “commune” Radio 3 Scienza, Radio 3
Press

Comiics & Science @ CERN. Organizer a
collaboration with the CERN

Internal Communication affice,

Articles and interviews on various newspaper and magazines,

nd co-author of the comic book “OraMai” (“NeverNow™), in_

03/09/2016 The crackpot index Il Manifestg (Alias)

19/12/2015  Something new:at the LHC? Only time'will tell  Le Scienze (Italian edition of Scientific American).
10/09/2015  Little Einsteins Style Piceoli (interview)

09/10/2013 A model Nobel La Nazione Ticino

04/02/2014  Sixty years of CERN La Nazione Ticino (interview)

12/2013 Imagine a night ar GERN Meridiani Svizzera (interview)

1072012 scientists and navigators' D'la Repubblica N. 813 (interview)

09/2013 Elementary Physics of everyiday time, Camminiamo Insteme (interview)

magazine for children aged 6:11).

05/2015  Why do metal boats Soat, und metal spodit sink?  DafDaf n. 56
02/2015 My name is Philae, and I ride a comet DafDaf n, 53
0872014 Measuring time DafDaf n. 49
06/2014  Finding the way among the stars DafDaf n, 46
04/2014  Why it is dark af night? DafDafn. 43.
12/2013.  Bits of cosinic honey DafDaf n. 39
0772013 Colors appearing, colors disappearing DafDaf n. 34
0272013  Mathematics and soap balls BafDaf n. 29
08/2012  Water DafDaf n. 23
07/2012 A DafDaf n. 22
05/2012. DIy spectroscopy: DafDafn. 20
04/2012 It lives, it's yeast DafDafn, 19
0272012 What do plants eat? DafDaf n, 17
Expositions
2016 Video presence in the renewed CERN Microcosm.
2016  Presence {audio interview, personal object locker) in the Extreme pérmanent exposition at the Sci-
ence Museum in Milane, Italy, a joint project with CERN and INFN.
2004 The daily life of a particle physicist: activity during the Open Night 2014 4t the Science and Tech-

nology Museum of Milano, Italy:

Languages
Italian (native speaker). English (fluent). French (fluent).

Last updated: November 29, 2021
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Queen Mary University of London’
Mile End Read, London EY 4NS.

(Queen Mary

University-of London Telephone: |
4 FromUK 0207 882 7977
From Abroad +44 (0)20 7882 7977
Fax:
From UK 020 8983 3440

FramAbroad  +44 (0)20 8983 3440

Rhianne Jones _

Reward & Benefits Administrator
Tel: 0207852 3734

Eniail: rhianne.jones@gmul.ac.uk

Friday 23 August 2019

Private & Confidential

Dr Ulla Blumenschein.

Physics.and Astronomy

Science and Engineering

Mile End '

Dear Dr Blumenschein,

Ré: Academic Promotions Round 2019

| :am wiiting to tet you know the progress of the application that you submitted earlier this year for
the Academic Promotions Round for Senior Lecturer.

| am pleased to inform you that the Academic Promotions Group. is recommending that you should
be promoted to Senior Lecturer. This decision was made after the Group read your application and
CV.

Therefore, with effect from 1 October 2019, your sal'ar_y will be paid at the rate of . . per
annum, Spinal Point 45, Grade 7 of the Queen Mary Pay and Grading Siructure. All other terms
and conditions remain unchanged.

1 will implement. this_variation of contract on receipt.of confirmation of your acceptance via email to
me. Following this, you will receive an updated. job profile for your new appointment.

Congratulations on your successiul application, which is well deserved.

Yours sincerely,

Rhianne Jones
Reward & Benefits Administrator

ot He&d of Schoal
Personal File-
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sebnd of Phys

ichootl of Physical and Chemical Sciences | Staff | Academics | Profites

Dr Ulla Blumenschein

Senior Lecturer in Particle
Physics

Email: u.blumenschein@gmul.ac.uk

Telephone: 020 7882 65967

Room Number: G. 0. Jones Building, Room 407
Office Hours: Tuesdays, 9-10 am, Mondays, 1-2pm

Profile Teaching Research Publications Supervision.

Profile
Qualifications:

* Diploma in Biology (corresponds to an MSci), Mainz University
* PhD in Physics, Freiburg University

® Habilitation {highe‘r education qualification), Goettingen University
Research Expertise:

¢ Plant biclogy {physiological indicators of forest damage)

¢ Particle detectors, Calorimetry: Construction of a PhE2 calerimeter and
commissioning and operation of a steel-scintillator sam_p'fin'_g ca[orimeter,_

catibration and monitoring readout, DCS and monitoring software

° Particle detectars, Trigget: Monitoring, si mulation, electran/photon trigger

development, operation

* Particle physics data analysis: QCD and EWK physics: analysis
‘management and review, associated Z/W+jets production; H'ig_gs_ physics:
Yukawa coupling to fermions: Beyond-Standard-Mode) physics: Search for
Supersymmetry (gauginos, teptons); search for heavy charged and neuytral

Higgs bosons (ZHDM and other models), search for heave gauge bosons(ZY

© Bigdata, software; Fortran, C+, python, data skimming and slimming
management, analysis software mandgement.

FIND AN BRBERT

Public Engagement



Starting from the academic year2017/18, 1 have baen PhD progression tutor
of the Particle Physics department {PPRC) at the School of Physics-and
Astronomy. | am-also the STFC contact at the School of Physics.and
Astronomy for mattérs related to PhD scholarships:and the contact for the
Graduate training network GRADnet of the South East Physics

fetwork SEPnet. [ am also the contact for the NEXT Institute.

Starting from the academic year 2020721 { have been deputy exam board
chair and acting exam board chair of the School of Physics and Astronomy.
In this role, | have managed the-exam paper review and the execution of the.
semesterA and the semester B main exams and of the summer LSR exams,
dealing with:plagiarism cases, interacted with external examiners and
chaired several UG SEB meetings.

thave also been a member of the task forces for the development and’
implementation of a blended teaching approach atthe School of Physics and
Astronomy in the-academic years 2020/21 and 2021/22. In this functionality, |
have worked on the implementation of new assessment strategies and a
hybrid classroom approach,

lam deputy leader of the PPRC ATLAS Level-1 calorimeter trigger group.
Brief research summary

I have dedicated my physics research ta High-en ergy physics at particle
colliders.

During my UG studies at Mainz university, I participated in the construction
of the A4 calorimeter at the MAMI accelerator at Mainz University, and in the
construction. of the Compass experiment at the SPS at CERN in Switzerlarid.

Ouring my MSc in Mainz, Edeveloped and performed.a search for
supersymmetric particles, sleptons, indirect production and through gaugine
cascades, at the electron-positron callider at LEP | managed to derive the.
first lower timit on the setectron mass which was independent of the mass
difference to the lightest supersymmetri¢ particle;

For my-PhD-with-Freiburg university, I continued searchingfor
supersymmetry: i established the first search for associated'chaﬁgEno—
neutratino production.in tri-lepton final states at the DOd'experiment at the
p'ro_ton-antiprotdn'ccilider'Te\ratron.ih lllinois. t was also tesponsible for the
calorimeter control system, developed new triggers for isolated electrons and
photons and designed the electron/photon trigger suite.

After the PhD, | moved to the ATLAS experiment as a postdoc with IFAE
Barcelona, whiere f managed the online:and offiine commissioning and the
first operation of the ATLAS Tile calorimeter: | was also responsible for tha
analogue ca_lib'ration.and.m‘on‘i'toring readout system, | developed thefirst
feasibility study for in-situ jet calibration.

As aresearch assistant with Goettingen University, during I.HC Runl, |
developed the first measurement of associated Z+jets production and later
manag_ed-a_[l.measurements_ with W and Z bosons. | also searched for Higgs
bosons in decays to 2 tau-leptons, | have-developed trigger monitoring
software and participated in the operation of the ATLAS detector, as-a
calorimeter, trigger and monétoring expert and as a shift leader. | was



reorganized the software for Run-2.

In LHC Run2; i managed.all ATLAS measurements of QCD and electroweak
processes, a position where | reported directly to the Physics Cooerdination. |
also published the first Z+jels cross-section measurement at cms energies of-
13TeV and established the Higgs Yukawa coupling to fermions, using Higgs
decays to two tau-leptons.  also worked on tay identification and the
reconstruction of di-tau final states, | participated in the operation of the
ATLAS detector as ARC shift leader. During LHC Run2, [ moved to PPRC at
QMUL.

I am currently performing measurements of the production of Z bosons in
association with hig’h.-éh’ergét’i_cjéts and in association with charm and
bottom quarks; both key backgrounds:to Higgs and BSM searches, | am also
searching for charged and neutral heavy Higgs bosons arising from 2HDM
maodels and for new Neavy gauge bosons, in decays to Z'or Wboson and light
Higgs boson,
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Teaching

UG teaching:

12008:2016:

® Nuclear ond Poriicie Physics (BSc/MSc, mod ule-assistant)
*® Physics of the Higgs boson (BS¢/MSc, module organizer]

° Statistical dote analysis {BSc/MSc, module organizer)

= Physics of the atom-shell (BS¢, module-assistant)

* Physics laboratory (BSc, module-assistant)

u Efectron_fcslaborator_y (BSc/MSc, module-assistant)

* Physicsforf chemises and engineers (BSc, module organizer)

2017/18:

5 SPA4601 Professional Skills for Scientists {1st year, Semester A, modul co-
organizer)

® SPA4321 Infroduction to Cit+(1st year, Semester B, modul organizer}

® SPA7029U/P Collider Physics (4th year, Semester g, deputy modute
Organizer)

20:18}'19:

* SPA4B01 Professional Skills for Scientists {1st year, Semester A, module co-
organizer) |

® SPA5201 Physics Loboratory {Semester B, module Co-organizer)

Public Engagement



organizer}

2018/20:

® SPA4B01 Professional Skills for Scientists (1st year, Semester A, module
organizer)

* SPAG306 Elemen tory-Particpe Physics {3rd year, Semester A, module
organizer)

® SPAT029U/P Collider Physics (4th year, Semester 8, d eputy module

organizer)
2020/21:

¢ SPAB308 Elementary Particle Physics (3rd year, Semester B, mdadule
organizer}
@ SPA4122 Mathematical technigues It (1styear, Semester B, module-
assistant)

2021/22;

© SPA6306 Elementary Particle Physics (3rd year, Semester B, module
organizer)

® SPA4122 Mathematical techniques ! (1st year, Semester B, module-
assistant)

Teaching development:

From 2008-20186, | have developed the lecture Physics of the Higgs boson and
introduced two new experiments ifi the advanced laboratory course. | have
also developed the course work for the new tourse Nuclear and Particle
Physics.

At QMUL, ! havé co-developed the couy rse SPA4601 Professional Skills for
Scientists and significantly upgraded the course SPA6306 Elementary Particpe
Physics.

PG teaching:

= Statistics.course at the German Helmholtz-Allianz workshop, 2010

® Coordination of seminar preseritations and Lecture LHC results at the
German Autuma School of particle physics, 2011 and 2015

@ The organisation of the NEXT School 25-28 June 2018 atQMUL

# Lecture Standard Model dand Electroweak Physics at the Hadron Collider
Summer School 2019 in Goettingen

» Lectureseries Precision Tests of the Standard Modet atthe Departamento
de Eisica de CIVESTAV, Mexico, 2019 in Mexico City.

o Lectlire LHC SM, top and B physics, London Intercollegiate Particle Physics .
course, 2020

s Texture Standard Model and-electroweak Physics, atthe Hadron Collider
SummerSchool 2021 in Goettingen.

PhD Students:




charm quarks at ATLAS

® Tong Qiu: Search for a massive Higgs boson with the ATLAS detector at the
LHC experiment

¢ Arran Freegard: Higher-order QCD & EW corrections for high-energy V+jets
production - | |

PhD examination:

© 5PhD vivas asan internal examiner at QMUL

* 5 PhD vivas as external examiner

PhB Projects:

* Production of a Z boson in association with b and ¢ quarks

* Production ofa Z boson in association with jets _

* Search for a massive Higgs boson

® Associated Higgsand Z production in finalstates with b-guarks and
leptgns
BSc and MSc Projects:

° Regularized unfolding in hadron collider measurements
* “Associated production of Z bosons.with corbquarks

@ Using Machine Learning. fo improve the search for new heavy Higgs
hosons
* Review of 2-Higgs-Doublet models and experimental tests at colliders

¢ ATLAS Level-1 calorimeter trigger upgrade: simulation and monitoring
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Research

Research interests:

[am interested in the Fundamental forces in nature. By recreating
conditions of the early universe in powerful synchrotrons like the Large
Hadron Collider {LHC), we aim to improve our understanding ofthe various
forceswith the hope to eventually be able to describe them ir a unified
theory.

The precision of the theoretical description of interactions in high-energy
collisions has increased dra matically over'the pastyears, prom pting us to'fest
them at a high precision level, with the-option to find signs for new physics in
deviations from the current models. In the' ATLAS experiment,  have been
investigating in particufar the Strong Force by measuring processes where
Jets of hadrons are produced in association with the massive carriers of the
weak force (JHEP 07 (2013} 032 Eur. Phys. J. C77 (2017) 361). ‘Currently,  am
focusing ontwo challenging classes of these interactions: Processes with a Z
boson and bottom or charm quarksin the final state and procegses where
a-collinear Z boson is radiated by a high-energetic quark in the final state.
Both pracesses can mimic impoftant._new physics interactions, and must
herice be modeiled with high pracision.

I our Standard Model, the breaking of Electroweak symmetry by the Higgs:
field leads to massive force carriers and at'least one Higgs bason, which was

R Y T T et Rt T P T 1 I T L A T L



fermion masses (JHEP 04 (2015) 117plain

Models which go beyond that and predict two Higgs doublets {2HDM) with
five massive Higgs bosons, could h'e_lp understand why we have more matter
than anti-matter in our universe; In such a'model; a heavy new Higgs boson
could be produced at the LHC and decay into the light Higgs and-a Z boson. |
am searching for such: processes in final states with leptons and b-quarks.
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Publications
Selected publications:
ALEPH experiment:

® A. Heister et al., [ALEPH Collaboration], Absolute Lower Limits on the
‘Masses.of Selectrons and Sneutrinosin the MSSM, Phys. Lett. B 544 {2002) 73-
88

DO experiment:

® V.M. Abazov et al. [DO Collaboration], Search for supersymmetry via
associated production of charginos and neutralinos infinal states with three
leptons, Phys. Rev. Lett.-95 {2005} 151805.

ATLAS expefiment, LHC Runl1

® K.J.Anderson et al., A Mobile Data Acquisition System, JINST 2, P07002
(2007). |

¢ G.Aad et al. [ATLAS Collaboratioii}, Measurement of the Z to tau cross-
section with the ATLAS detector, Phys, Rev, 84, 112006 (2011).

* G.Aadetal, [ATLAS Collaboration],_Méasu’reme_nt of the production cross-

section for Z/gamma*in association with jets in pp collisions at s = 7 TaV
with thie ATLAS detector, Phys. Rev. D 85 {(2012) 032009.



boson in the H to tau+ tau- decay mode in v's = 7 TeV pp collisions with ATLAS
, JHEP {09} (2012} 070,

« G.Aadetal. [ATLAS Co!l'ab_oration_]_, Measurement of the production cross-
section‘of jets in association with a Z hoson in pp collisions at s = 7 TeV with
the ATLAS detector, JHEP 67(2013) 032.

¢ G, Aad et al [ATLAS Collaboration], Evidence for the Higgs-boson Yukawa
coupling to tau leptons with the ATLAS detector, JHEP 04 (2015} 117,

» G.Aad etal. [ATLAS Collaboration], Identification and energy calibration of
hadronically decaying tau leptons with the ATLAS experiment in pp cotlisions.
at+s =8 TeV, Eur. Phys. J. C (2015).

ATLAS experiment, LHC Run2

* G.Aad etal. [ATLAS Collaboration], Measurément of W and Z-boson
production cross-sections in pp collisions at Vs = 13 TeV with the ATLAS
detector, Phys. Lett. B 759 (2016) 601.

= (. Aad et al. [ATLAS Coilaboration}, Measurements of the production cross-
section of a Z boson in association with jetsin pp collisions at Vs =13 TeV with
the ATLAS detector, Eur. Phys. J; C77(2017) 361.

* M. Aaboud et al. [ATLAS Collaboration], Cross-section measurements of
the Higgs boson decaying into a pair of tau-leptons in proten-preton
collisions at s = 13 TeV with the ATLAS detectar, Phys. Rev. D 99 (2019)
072001

* M. Aaboud et-al. {ﬂT_LAS_-C-'ollaboratian],'Evidence forthe production of
three massive vector bosons with the ATLAS detector, Phys: Lett. B 798 (2019)
134913

® M, Aaboud et al. [ATLAS Collaboration], Measureéments of the production
cross-section for a Z boson in association with b-jets in proton-proton
colfisions at /s = 13 TeV with the ATLAS detector, JHEP-07 {2020) 044

s ATLAS collaboration, Measurements of the praduction.cross-section ofa Z
boson in association with high transverse momentum jets in pp collisions
at+s = 13 TeV with the ATLAS detector, ATLAS=CONF-2021-033

¥ ATLAS collaboration, Search forheavy rescnances decaying irito a Z bosén
and a Higgs boson in final states with teptons and b-jets in 139 fb~1 of pp
collisions at vs = 13 TeV with the ATLAS detector, ATLAS-CONF-2020-043

Reviews;

¢ U. Blumerschein et al., Pushingthe precision frontier at the LHC with
VHets!, hép-ex/1802:02100 .

* U.B lumenschein, Jet production in association with vector bosons or top
quarks;Int. J. Mod. Phys. A, 30, 1546007 {2015).

Complete list of publications with my involvement:

¢ Aad G, Abbott B, Abbott DC et al. (2020). Measurements of the production
cross-section for a Z boson in association with b-jets in proton-proton
collisions at Vs = 13 TeV with the ATLAS detector.

DOI: 10.1007/JHEPO7(2020)044

QMRO: https://gmro.gmul.ac.uk/xmiui/handle/123456789/66059



three massive vector bosons with the ATLAS detector.

DOI: 10.1016/j.physletb.2019.134913

QMRO: ﬁt_tps:ﬁumro.umu!.a‘c.ukfx‘m!uilhandle1123456789'f61158

® A2dG, Abbott B, Abbott DC et al. (2019). Meastirement of the inclusive
cross-section for the production of jets in association witha z boson in
proton-proton collisions at 8 TeV using the ATLAS detector.

DOI: 10.1140/epje/s10052-019-7321-3
QMRO: ht_tns:ﬁamro.a_mul-.ac.uk;’xm!uiéhandte:i1-23456789f65562

® BLUMENSCHEIN U {2019). Cross-section measurements of the Higgs
boson decaying into 2 pair of tau-leptons in proton-proton collisions at
5v¥=13 TeV with the ATLAS detector.
DOI: 10.1103/PhysRevD.99.072001
QMRO: https://qmro.qmul.ac.uk/xmiui
* Aaboud M, Aad G, Abbott B et al. (2019), Measurement of the four-lepton
invariant mass spectrum in 13 TeV proton-proton collisions with the ATLAS.
detector, '

DOI:.10.1007/JHEPO4(2019)048

QMRO:-hjpgﬂgmm ul.ac.uk/xmlui/handle/123456789/59499

® TheATLAS collaboration (2018), Measurement of dijet azimuthal
decorrelations.in pp collisions at s =8 Tay with the ATLAS detector and
determination of the strong coupling.

DOl 10.1103/PhysRevD.98.092004
QMRO: https://qmro.gmul.ac.uk/xmlui handle/123456789/54884

1andle/123456789/55459

* Aaboud M, Aad G, Abbott B et al. (2018). Measurement of the Soft-Drop
Jet Mass in pp Collisions at sqrt[sj=13 TeV with the ATLAS Detector..

DOI: 10.1103/PhysReviett.121.092001
QM’RO:h_t_tp_s:_LLqmro.qmul.ac.uk-{xm{ui[handle£123456789354835'

* Aaboud M, Aad G, Abbott B et al, (2018). Measurement of inclissive jet and
dijet cross-sections in proton-proton collisions at Vs=13 TeV with the ATLAS
detector.

DOI: 10.1007/0HEPO5(2018)195
QMRO: https://qmro.qmul.ac.uk/xmiui/h :
¢ Aaboud M, Aad G, Abbott B et al. {2018}, Measurement of differential
cross sections and W*/Wcross-section ratios-for W boson production in
association with jets at vs=8 TeV with the ATLAS detector.

DOf: 10.1007/JHEP05(2018)077

QMRO: https://gmro.gmul.ac.ukfxmlui/handie/1 3456789/43506

® AaboudM, Aad G,-;Abb'ott.B'-et-at."(z{}l-'S}. Measurement ofthe cross
section for iso'iated-ph'oton plus jet production in ppeollisions-at s=13Tey
using the ATLAS detector.

DOI: 10.1016/j,physleth.2018.03.035

QMRO: hitps:/fgmro.gmul.ac.uk xmluithandie/123456789/43503

° Aaboud M, Aad G, Abbott B et al. {2018). Measurement of the production
crosssection of three isolated photonsin pp collisions at vs=8 Tey using the
ATLAS detector, "
DO!:-lg.1'01'6{1‘,Lhysl_e!;-b.ZUlS.Og.O&T
Q'MRO:'mp'_s_:Lb__:]__mr_o_;qmu!.ag.ukZxrn‘Euizhangle3123456789(43485

= Aaboud M, Aad G, Abbott B et al. _(2018). Measurement of ¥ polarisation in
Z/vy*> Trdecays.in proton-proton collisions at vs=8 TeV with the ATLAS
detector.

DOI: 10.1140/epjc/s10052-018:5619-1
QMRO: https://gmro.gmul.ac.uk/x mivi/handle/123456789/36185




mass in pp collisions at Vs=7TeV with the ATLAS detector.

DOI: 10.1140/epjc/s10052-017-5475-4

QMRO: https://amro.q c.uk/xmiui/handle/123456789/36154

¢ Aaboud M, Aad G, Abboit B'et al. (2017). Measurement of the-exclusive yy
+ W W process in protori-proton collisions at s=13TeV with the ATLAS
detector,

DO!: 10.1016/i.physleth.2017.12.043

QMRO: https://gmro.qmul.ac.uk/xmiui/handle/123456788/36183

¢ Aaboud M, Aad G, Abbott B et al. {2017}. Determination of the strong
coupling constant asfrom transverse energy-energy. correlations in
multijet events at ys=8TeV using the ATLAS detector.

DOY: 10,1140/epjc/s10052-017-5442-0

QMRO: https://qmro.gmulac.uk/xmluifhandle/123456789/31344

¢  Aabeud M, Aad G, Abbott B et al. {2017). Measurement of the Drell-Yan
triple-differential cross section in pp collisions at vs=8 TaV,
DO[:'10.1007”HEPIZQGIT}OSS‘

QMRO: hitps://gmro.gmulac.uk/xmlui/handle/123456789/32336

» The ATLASC, Aad G, Abbott B et al. {2017). Measurement of the double-
differential high-mass Drell-Yan cross section in pp collisions at s =8 TeV
with the ATLAS detector.

DOI: 10.1007/JHEP08(2016}009

QMRO: https:/famro.qmul.ac.uk/xmlui/handle/123456789/18505

» Aaboud M, Aad G, Abbott B et al. (2017}. Measurement of differential
cross sections of isolated-photon plus heavy-flavour jet production in pp
collisions at s=8 TeV using the ATLAS detector.

DO 10.1016/j.physleth.2017.11.054

‘QMRO: https:h*qmro.qmu[.ac.uk_fxm[ui!handl'ef123456'789!33705-.

» Aaboud M, Aad G, Abbott Betal. {2017). Measurement of the cross-
section for electroweak production of dijets in association with a Z boson in
pp collisions at =13 TeV with the ATLAS detector,

DOI: 10.1016/j.physletb.2017.10.040

QMRO: https://gmro.gmul.ac.ukixmlui/handle/123456789/31287

= Aaboud M, Aad G, Abbott B et-al. (2017). Measurement of inclusive and
differential cross sections in the H 5 ZZ'» 42 decay channel in pp collisions
at /s=13 TeV with the ATLAS detector.

DOI; 10.1007/JHEPL0(2017)132

‘QMRO: https://gmro.qmul.ac.uk/xmilui/tiandle/123456789/2
° Aaboud M, Aad G, Abbott B etal: (2017}, Study of WWy and Wzy
production in pp collisions at Vs=8TeV and search for anomalous quartic
gauge couplings with the ATLAS experiment.

DO 10.1140/epjc/s10052-017-5180-3

QMRO: hitps://gmro.gmul.ac.uk/xmiui/handle/123456789/28555

¢ Aaboud M, Aad G, Abbott B et al. (2017). Measurement of the inclusive jet
cross-sections in proton-proton collisions at vs=8 TeV with the ATLAS
detector.

DO!: 10.1007/JHEP(9(2017}020

QMRO: https://gmro.gmul.ac.uk/xmlui/handle/123456789/28303
»  Aaboud M, Aad G, Abbott Bet al. (2017), Measurement of the W+ W-
production cross section in pp collisions at a centre-of-mass energy of root
s=13 TeV with the ATLAS experiment.

DOI: 10.1016/f.physleth.2017.08.047

QMRO: hitps://gmro.qgmul.ac.uk/xmiui/fhandle/123456789/28773




differential cross sections for isolated photon pair production in pp
collisions at+'s = 8 TeV with the ATLAS detector.

DO ,1-_0-.1103fpthSRe'UD.QS.112005

QMRO: hitps://gmro.qmul.ac.uk/xmlui/handle/123456785/25443

¢ The ATLAS collaboration (2017). Measurement of WW/ Wz? [7qq’
production with the hadronically decaying boson reconstructed as oné or
two jets in pp collisions at vs=8TeV with ATLAS, and constraints on
anomalous gauge couplings.

DOI: 10.1140/epje/s10052-017-5084-2

QMRO: https://gmro.gmul.ac.uk/xmlui/handle/123456789/25866

¢ Aaboud M, Aad G, Abbott B et al. (2017). Measurement.of the k t splitting-
scales’in Z 5 £ events inpp collisions at vs=8 TeV with the ATLAS detector.

DOI: 10.1007/JHEPOS(2017)026
QMRO: https:!fqmro.-qmul.ac.uk!xmlui'!hand!e}_'123455789f'25867'

@ The ATLASC, Aaboud M, Aad G et al. {2017). Studies of Zy production in
association with a high-mass dijet system in pp collisions at v/s=8 TeV with
the ATLAS detector.

DOl 10.1007/IHEPD7(2017}107

QMRO: _bLtp's:’{Zqmro.qmuLac.uk{xmluizhandle[-123456?8§(28§36

° Aaboud M, Aad G, Abhott B et al. (2017). Precision measurement and
interpretation of inclusive W+, W- and Z/gamma* production crass.sections
with the ATLAS detector.

DO 10, 1140[29?0!’51 0052-017-4911.-9

QMRO: https://gmro.qmul.ac.uk/xmiuifhandle/123456789/25030
¢ Aaboud M, Aad G, _Abbot_t Betal. (2017). Measurements of the production
cross section of a Z boson in association with jetsinpp collisions at Vs=13

TeV with the ATLAS detector.
DO 10.1140/epjc/s10052-017-4900-2

QMRO: m’_tgg[j_qm_rggmu[.ac.uk'gxmlui[handle{1'2345678922505§

¢ Aaboud M, Aad G, Abbott B et al. {2017): Measurement of the cross
section for inclusive isolated-photon production.in pp collisions at foot
5=13 TeV using the ATLAS detector.

DOI: 10.1036/j.physletb.2017.04.072.
QMRQ:_Lt_tp__s:ﬂg"ng._qmuLag.uk{xmluii handle/123456789/25090.

¢ Aaboud M, Aad G; Abbott B et al, (2017). Measurement of charged-particle
distributions sensitive to the underlying event in vs=13 Tev proton-proton
collisions with the ATLAS detector at the LHC,

DOl 10.1007/IHEPD3 (2017)157

jQMRO:m;g_p_gﬂqmro.amul.ac.uk!-xm[uiz handle/123456785/24490

o Aaboud M, Aad G, Abbott B et al. (2017). High-ET isolated-photon plusjets-
production in pp collisions at s=8 TeV with the ATLAS detector.

DOI: 10.1016/j.nuclphysh.2017.03.006

QMRO: https://gmro.qmul.ac.uk/xmiui/handle/123456789/24487

° Aaboud M, Aad G, Abbott B et al, {2017). Search for tribosen [Formula: seg
text] production.in pp collisions at [Formula: see text] [Formula: see text]
with the ATLAS detector..

DOI: 10.1140/epjc/s10052-017-4692-1

QMRO: h_t_’qps:fz'qmro.'qmul.ac.uk_zxmlui{'.handle£12_34§678§[22464_

¢ Aaboud M, Aad G, Abbott B et al. (201?'-_). Measurement of W boson
angular distributions in events with high transverse momentum jets at s=8
TeV using the ATLAS detector,

DOI: 10.1016/j.physletb.2016.12.005
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‘prodtiction cross section in proton-proton collisions ats=8 Tev using the
ZZ 500 and 22 £ 0vy" decay channels with-the ATLAS detector.
DOI: 10.1007/JHEP01(2017)099

QMRO: https://gmro.qmul.ac.uk/xmlui/handle/123456789/22645

= Aaboud M, Aad G, Abbott B et al, (2016). Measurement of WHW™
production in association with ohe jet in proton-proton collisions at s=8TeV
with the ATLAS detector.

DO4: 10.1016/j.physleth.2016.10.014

QMRQ: https://qmre.qmul.ac.ul/xmluithandle/123456789/18961

* Aaboud M, Aad G, Abbott B et al. {2016). Measurement of the [Forinula:
see text] dijet cross section in pp collisions at [For_mula:-see-text] TeVwith
‘the ATLAS detector..

DOI: 10.1140/epjc/s10052-016-4521-y

‘QMRO: https://gmro.gmul.ac.uk/xmiui/handle/123456789/18883

* Aaboud M, Aad G, Abbott B et al. {2016). Study of hard double-parton
scattering in four-jet events in pp collisions at {/s=7 TeV with the ATLAS
expériment,

DOJ: 10.1007/JHER11{2016)110

QMRO: https://qmro.qmul.ac.uk/xmlui/handle/123456789/18388

® Aaboud M, Aad G, Abbott B et al. (2016). Search for minimal
supersymmetric standard model Higgs Bosons H /A and for a [Formula: see
text] boson in the [Formula: see text] final state produced in pp collisions at
[Formula: see text] TeV with the ATLAS detector:.

DOI: 10,1140/epjc/s10052-016-4400-6
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