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Education
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Academia (NIU, 2014-)
Professor of Physics, Northern Illinois University (2024-)
Director of Graduate Studies, Northern Illinois University Department of Physics (2020-)
Associate Professor of Physics, Northern Illinois University (2018-2024)
Director, Northern Illinois Center for Accelerator and Detector Development (2019-2022)
Assistant Professor of Physics, Northern Illinois University (2014-2018)

ATLAS Research (NIU, 2014-)

Search for new physics in the hh final state (2014-)
I led the ATLAS Run 1 search for enhanced production of hh events in the bbγγ channel [1],
which is sensitive to an anomalous tt̄hh vertex, resonant hh production and other models
that enhance the rate of pair production of Higgs bosons [2–21]. My group, led by former
postdoc D’Eramo, has driven more recent Run 2 analyses, including multiple conference
results and papers, culminating in two Run 2 papers [22, 23], a combination result with
other channels [24] and a study of future prospects for the analysis [25]. Examining Higgs
boson pair production is a key long-term goal of the LHC, as it helps us to explore and
directly probe the non-zero vacuum expectation value of the Higgs field and make tests of
electroweak symmetry breaking. My group plans on returning to the analysis with Run 3
data.

Diphoton plus heavy flavor measurements (2020-)
My graduate student (Lancaster) is working with postdoc Sedlaczek and former postdoc
D’Eramo towards a first-ever measurements of inclusive diphoton plus heavy flavor cross
sections. He is building on work from my former student Dwyer, who received an SCGSR
award to work at Argonne National Laboratory (ANL) to develop the γγ + heavy flavor
analysis. Processes with this final state are an important background for hh → γγbb as well
as tth(γγ) analyses. Lancaster will be starting a Chateaubriand fellowship to finalize the
analysis with D’Eramo at CNRS in 2025.

EF Tracking and Hardware track triggers (2014-)
I am the US ATLAS Deputy Level 3 manager for the ATLAS EF Tracking Project. I also
serve as the International ATLAS L4 manager for Software Framework and Technology for
EF Tracking and served as an editor of the project’s Upgrade Requirements Document.
My team (Sedlaczek, Maznas, Lancaster) studies the potential and performance of Hough



transform implementations and linearized χ2 goodness of fit tests inside of FPGAs. Sed-
laczek is also studying the use of Hough transforms to seed neural-network based track
extrapolations, and RSE Maznas is working on connecting FPGA output to the final ACTS
track chain. My student Shaddix has implemented near-final strip clustering firmware using
HLS. From 2014-2017 I served as the Fast TracKer (FTK) software coordinator, in charge
of coordinating all simulation, optimization and software for the FTK system [26]. My
group played critical roles in the commissioning and planned integration of FTK. I also
oversaw the design and development of the simulation and software framework for the AT-
LAS HL-LHC HTT track trigger upgrade [27], and my team led studies of the potential for
an L1Track variant of the upgrade [28].

Searches for new physics in the h → γγ final state (2017-)
My group, working with a few other colleagues, set what were the world’s best limits on
single production of vector-like B quarks [29] in the diphoton final state. My student
(Kostecka) is exploring this analysis with the full Run 2 data set. In addition, Sedlaczek
is co-leading a new analysis effort and mentoring Mercado in a search for charged Higgs
bosons in the diphoton final state (H± → W±A(γγ)). Mercado is based at ANL as the
recipient of an SCGSR award to focus on machine learning (ML) tools for the analysis.

Computational HEP efforts (2022-)
As the PI for the Chicagoland Computational Traineeship in High Energy Particle Physics
(C-2-THE-P2) I lead a joint effort between NIU and UIC to train new graduate students in
computational skills necessary for the future of particles physics [30, 31]. One of my trainees
(Kraus) is studying how to optimize ROOT I/O and memory usage as part of the ATLAS
derivation production chain; another (Shaddix) is implementing strip clustering firmware
in HLS for the EF Tracking project.

Tile Calorimeter (2021-)
I took over leadership of NIU’s tile calorimeter responsibilities in 2021, including database
expertise (Smirnov), and low-voltage power supply construction for the HL-LHC upgrade.
Former work from students also included data quality leadership.

US ATLAS Operations (2018-2022)
I served as the US ATLAS Physics Support Manager from 2018-2020, in charge of 10+ sci-
entists and postdocs working on physics analysis and tools support, software infrastructure
and ATLAS application software within the US. I also oversaw all funds for US ATLAS
centers used to send students, faculty and postdocs from universities in the US to the four
national labs working on the ATLAS experiment. My postdoc (Duran) oversaw user sup-
port at the shared U. Chicago analysis facility for US ATLAS.

Photon identification (2018-2022)
My former graduate student (Burch) received an SCGSR award in 2018 to spend a year
at ANL to develop improved photon identification using ML techniques. By adding new
calorimeter variables and moving from a cuts-based method to ML techniques, we showed
significant gain in background rejection for the same photon efficiency. Mercado studied



calibration of this work for her ATLAS qualification task.

Differential and fiducial cross sections in the h → γγ final state (2017-2022)
Led by my former student (Dwyer), our team made significant contributions to recent AT-
LAS results of fiducial and differential cross section measurements in the Higgs to diphoton
final state. Such measurements are important to test whether the observed Higgs boson has
any deviations from Standard Model predictions. Our recent paper [32] followed up on ear-
lier results [33, 34] in which we studied generic production of Higgs bosons plus heavy flavor,
an as-of-yet unexplored final state that nevertheless plays important roles as a background
for a variety of physics searches in the diphoton group, as well as made interpretations in
the context of Effective Field Theory (EFT) models and modified charm Yukawa couplings.

ATLAS Publications Committee (2020-2021)
I served as a member of the ATLAS Publications Committee, a small team of senior physi-
cists on the experiment that vets all analyses for final approval before publication. Together,
our team carefully read and scrutinized close to 200 papers and conference notes each year.

Search for new physics via the tt̄h coupling (2014-2018)
I was an analysis coordinator for ATLAS searches for tt̄h events where the Higgs boson
decays to bb̄. I helped to run the Run 1 analysis [35], then coordinated and oversaw groups
trying to use larger Run 2 data sets. The top quark Yukawa coupling is one of the key
measurements of the Higgs physics program at the LHC, and could point us in the direc-
tion of physics beyond the Standard Model [36]. Our paper used significantly improved
b-tagging and analysis categorization strategies [37], and was a major part of the ATLAS
combination. I also organized and led studies of the potential use of advanced machine
learning techniques in searches for tt̄h with colleagues at NIU and Argonne [38].



ATLAS Research (Postdoc with Paul Tipton, Yale University, 2008-2014)

Search for new physics with hh → γγbb events (2013-2014)

Search for new physics via the tt̄h coupling (2012-2014)

Top-Jet Resonance Search (2011-2012)

Test of CPT invariance in top sector (2008-2013)

Exotics Multilepton Group Leader (2011-2012)

Leptoquark Analysis Co-Group Leader (2010-2011)

First observation of the top quark at the LHC (2010)

Analysis Model Framework task force (2013-2014)

Top Reconstruction Convener (2012-2013)

Snowmass Top Quark Coupling contact (2013)

FTK Vertical Slice activities (2012-2013)

TRT Offline Software Coordinator (2010-2012)

TRT Data Quality Coordinator (2009-2010)

Online Monitoring (2008-2009)

Numerous Editorial Boards (2012-2014)

CDF Research (2011-2012)

Top-Jet Resonance Search (2011-2012)

Chromophilic Z’ Resonance Search (2011-2012)

CDF Research (Graduate student with Melvyn Shochet, University of Chicago, 2002-2008)

Thesis: Top Quark Mass Measurement
My thesis was a measurement of the mass of the top quark [39]. I played key roles in
early CDF top quark mass analyses, including what was at the time the world’s single
most precise measurement. For my thesis, I improved on previous measurements by mov-
ing away from parameterized probability density functions, instead using a more accurate
two-dimensional, non-parametric kernel density estimate approach. As the analysis was a
precision measurement, careful attention was paid to systematic uncertainties. The event
selection was optimized for both statistical and systematic uncertainties, and more robust
systematic uncertainty estimation was developed for jets from b-quarks. The analysis was
published as part of [40].

Top Width Upper limit
As the only quark to decay before combining with other quarks into more stable bound
states, the top quark is a unique particle. I co-led a team that published the world’s first
upper limit on the top quark width [41].



CDF Service Tasks

Silicon Vertex Trigger (SVT)
SVT was a crucial piece of CDF’s B-physics program, and enabled CDF to publish the
world’s first precision measurement of the B0

s oscillation frequency [42]. I adopted and
installed a general-purpose CDF trigger electronics board as an improved and significantly
faster track fitting board for the SVT, writing all the firmware for the conversion. The
upgrade [43] was necessary to keep SVT running at higher instantaneous Tevatron lumi-
nosities and CDF trigger rates. I tested, debugged and checked over 100 mezzanine cards
containing large amounts of memory needed for the upgrade, and was an on-call expert for
the entire SVT system.

Selected Teaching and Outreach Experience

– PHYS 253, Fundamentals of Physics I, 2018-2024. I was the first instructor in our depart-
ment at NIU to use Learning Assistants in the classroom.

– PHYS 684, Introduction to Particle Physics, 2016+2018+2020+2022

– PHYS 410-510, Computational Physics, 2021, 2024 (https://github.com/NIUCompPhys/
Spring2024)

– PHYS 211, General Physics II, 2017

– PHYS 210, General Physics I, 2016-2017

– PHYS 300, Analytical Mechanics, 2014

– The Physics of Baseball, 2015- (multiple presentations and locations)

– Triggering at the LHC: Too much data is a good thing, Fermilab Ask A Scientist Lecture,
Columbia College Chicago public lecture, 2018

– Every Child (and Physicist’s) Dream Job: Smashing Things Together and Watching What
Happens, Fermilab Ask A Scientist Lecture, 2018

– Fermilab Ask a Scientist “Scientist”, 2015-

– NIU QuarkNet, 2015-

– ATLAS Visitor Center guide, 2010-2013

Mentoring

Postdocs and scientists

– Kevin Sedlaczek, NIU: EF Tracking software, H+ searches

– Ioannis Maznas, NIU: EF Tracking software core development

– Cecilia Duran, NIU: U. Chicago Analysis Facility User Support

– Iouri Smirnov, NIU: Tile DB expertise and software support

– Louis D’Eramo, NIU: hh searches in the diphoton final state, Higgs boson differential cross
sections, L1Track performance studies and EF Tracking+HTT simulation (currently a staff
physicist at CNRS in France)

– Rui Wang, NIU: Optimization of event generators for the HL-LHC on HPC facilities and hh
multi-lepton analysis (currently a senior research associate at Argonna National Laboratory)

https://github.com/NIUCompPhys/Spring2024
https://github.com/NIUCompPhys/Spring2024


– Elizabeth Brost, NIU: hh and other new physics searches in the diphoton final state, FTK
operations and commissioning (currently a staff physicist at Brookhaven National Labora-
tory)

– Nancy Andari, NIU: hh searches and FTK clustering software and development

Graduate students

– Gretel Mercado, NIU: Photon MVA data-driven calibration, VBF hh studies, EF Tracking
optimization and H+ searches

– Alec Lancaster, NIU: γγ + heavy flavor studies and EF Tracking simulation

– William Kostecka, NIU: Vector-like B search in the diphoton final state and Tile DQ

– Jack Kraus, NIU (C2-THE-P2 student): Optimization of ROOT I/O

– Hayden Shaddix, NIU (C2-THE-P2 student): Implementation of strip clustering firmware

– Tyler Burch, NIU: hh analysis (MVA approaches, data-MC modeling and addition of a VBF
channel), tt̄h searches, FTK vertexing and hit position studies, FTK operations (formerly
a postdoctoral researcher at Argonne National Laboratory working on exascale supercom-
puting, now a data scientist for the Boston Red Sox)

– Brianna Dwyer, NIU: FTK validation procedure and commissioning, future track trigger
upgrade studies, h → γγ cross sections and diphoton + heavy flavor analyses (currently a
data scientist with the Travis County Auditor’s Office)

– Elliot Parrish, NIU: Search for charged Higgs bosons decaying to τ + ν and Tile DQ

– Jamie Saxon, U. of Pennsylvania: hh searches

– Jared Vasquez, Yale University: tt̄h studies

– Ben Kaplan, Yale University: Trilepton search, top rediscovery, TRT transition radiation
monitoring

– Richard Wall, Yale University: Trilepton search, leptoquark search, top rediscovery, TRT
transition radiation calibration

– Vikash Chavda, University of Manchester: Test of CPT invariance in tt̄ lepton+jets channel

– Dan Guest, Yale University: TRT tracking efficiency and resolution studies

– Sarah Lockwitz, Yale University: Implementation of statistical tools

Undergraduate students

– Linzi Zheng, NIU: Diphoton + jets kinematic studies

– August Lee, NIU: hh VBF MVA and kinematic studies

– Elyzabeth Graham, Juniata College: hh VBF background studies

– Daniel Foster, Harper College: γγ + HF Data-MC comparisons

– Nathaniel Obert, NIU: hh background studies

– Orion Arndt, NIU: hh signal studies

– Dayne Coveyou, NIU: hh VBF studies

– Emily Frame, Northern Kentucky University: V hh studies

– Ari Josephson, Ohio State University: Photon MVA studies

– Jose Alcaraz, NIU: VLB MVA studies



– Jaime Almanza, UIUC: hh data-MC modeling

– Derek Kral, NIU: Learning Python and hh signal studies

– Kyle Wilson, NIU: Optimizing hh analyses

– Lauren Elder, NIU: tt̄h b-tagging studies

– Jared Vasquez, UC Irvine: tt̄h studies, tt̄ dilepton cross section measurement

– Christopher Ell, Yale University: Studies of systematics with PKS, electron PID using
bremsstrahlung and the TRT

– Jonathan Greco, Yale University: Test of CPT invariance in tt̄ dilepton channel

– Emine Altuntas, Yale University: Studies of TRT performance at high pileup

– Emma Alexander, Yale University: Statistical studies

– Kurt Brendlinger, Yale University: Test of CPT invariance in tt̄ lepton+jets channel

– Satomi Shiraishi, University of Chicago: Upper limit on the top quark decay width

Selected Invited Talks

– Differential Higgs boson and diboson cross sections, LHCP2019, Puebla, Mexico

– The Higgs boson at ATLAS: Past, present and future, Department colloquium, Indiana
University (April 2019), UC-Santa Cruz (Oct 2018)

– BSM Searches with photons in ATLAS, Photon 2017 (May 2017), Geneva, Switzerland

– FTK status and track triggers in ATLAS at HL-LHC Plenary Talk, VERTEX2016(September
2016), Elba, Italy

– ATLAS search for tth, h → bb production, Argonne HEP Division Seminar (Sept 2016)

– Searches for new physics at ATLAS using pair production of Higgs bosons, LAL-Orsay
(December 2015), UC-Irvine (April 2015), U. Michigan (March 2015), Argonne (October
2015)

– BSM Higgs searches at ATLAS, Dortmund (December 2015), Virginia Tech (Nov 2015)

– HBSM at the LHC plenary talk, Physics in Collisions 2015 Warwick, UK

– Searches for new physics at ATLAS using pair production of Higgs bosons, Fermilab Wine
and Cheese seminar, June 2014

– Direct tt̄h searches, TOP2013, Durbach Germany

– Search for top-jet resonances, US ATLAS workshop, U. Michigan, August 2012

– Performance of the ATLAS Transition Radiation Tracker, Workshop on Advanced Tran-
sition Radiation Detectors for Accelerator and Space Applications, Bari Italy, September
2011



Selected external grants and funding

– NSF Research proposal: Using the Higgs boson as a tool to search for new physics at
ATLAS, PI, funded for $802,506 (total) over 3 years (2024-2027)

– DOE traineeship: Chicagoland Computational Traineeship in High Energy Particle Physics
(C2-THE-P2), lead PI on multi-institutional award, funded for total of $2,565,000 over 5
years (2022-2027)

– NSF Research proposal: Searches for New Phenomena in the Higgs sector at the LHC,
co-PI, funded for $1,050,000 (total) over 3 years (2021-2024)

– NSF Research proposal: Searches for New Phenomena at the Energy Frontier, co-PI, funded
for $900,000 (total) over 3 years (2018-2021)

– US ATLAS Postdoctoral Support for HL-LHC computing, co-PI, funded for $70,000/year
starting in 2020, expected to last for 3 years (ended early due to Wang receiving a permanent
position at ANL

– NSF REU-RET proposal: REU Site: Undergraduate and teacher research in physics at
Northern Illinois University, co-PI, funded for $245,771 (total) over 3 years with 1-year
COVID-19 extension (2018-2021)

– NSF Cooperative Agreement with US ATLAS Postdoctoral Support for Shared T3 facilities,
$307,214 (total) for 5 years starting in 2021

– NSF Research Proposal: Using the Higgs Boson to Probe and Test the Standard Model at
ATLAS, funded for $420,000 (total) over 3 years (2015-2018)

– US ATLAS Scholars Award for teaching buy-out to be based at Argonne National Lab and
travel for $59,398 (2014-2015)

References

– Paul Tipton, Professor, Yale University, paul.tipton@yale.edu

– Mel Shochet, Kersten Distinguished Service Professor of Physics, University of Chicago,
shochet@hep.uchicago.edu

– Stephanie Majewski, Professor, University of Oregon, smajewsk@uoregon.edu

– Jinlong Zhang, Physicist, Argonne National Laboratory, zhangjl@anl.gov

– Daniel Whiteson, Professor, University of California Irvine, daniel@uci.edu

– John Hobbs, Professor, SUNY Stony Brook, John.Hobbs@stonybrook.edu

Publications with Significant Contributions

– Studies of new Higgs boson interactions through nonresonant production in the final state
in collisions at

√
s = 13 TeV with the ATLAS detector, JHEP 01 (2024) 066. My postdoc

(D’Eramo) led this ATLAS legacy Run 2 search towards completion and submission for
publication.

– Measurements of the Higgs boson inclusive and differential fiducial cross-sections in the
diphoton decay channel with pp collisions at

√
s = 13 TeV with the ATLAS detector, JHEP

08 (2022) 027. The important “legacy” ATLAS diphoton Higgs boson cross section paper.
My student (Dwyer) made several important contributions and was an internal note and
documentation editor for the paper.



– Search for Higgs boson pair production in the two bottom quarks plus two photons final
state in pp collisions at

√
s = 13 TeV with the ATLAS detector, Phys. Rev. D 106 (2022)

052001. Analysis led by my postdoc D’Eramo that set some of the world’s best limits on
Higgs boson pair production.

– The ATLAS Fast TracKer system, Journal of Instrumentation, 16 (2021) P07006, a technical
paper showcasing the possibilities of the former FTK system. I was one of the internal
authors and made significant contributions.

– Combination of searches for Higgs boson pairs in pp collisions at
√
s = 13 TeV with the

ATLAS detector, Phys. Lett. B 800 (2020) 135103. My group (student and postdoc) helped
to lead this publication.

– Higgs boson potential at colliders: Status and perspectives. Rev. Phys, 5 100045 (2020).
My student Burch and postdoc Brost were two of the select authors.

– Search for Higgs boson pair production in the γγbb final state with 13 TeV pp collisions
data collected by the ATLAS experiment, JHEP 11, 040 (2018). My postdoc Brost was
one of two analysis contacts (leading several dozen physicists towards a paper), my student
Burch was a main contributor and I was an active participant. It set the then-world’s best
limits on beyond-the-SM non-resonant production of Higgs boson pairs in a single channel.

– Search for the Standard Model Higgs boson produced in association with top quarks and
decaying into a bb pair in pp collisions at

√
s = 13 TeV, Phys. Rev. D97, 7 (2018), I was

one of two analysis contacts (leading several dozen physicists towards the paper).

– Machine Learning Techniques in searches for tth in the h → bb decay channel, JINST
12 no. 04 (2017) P04014. It is rare for ATLAS physicists to publish papers outside of
the experiment, making this publication somewhat unique. For this paper, I led a small
group of collaborators at ANL and NIU that systematically studied how to use machine
learning methods to search for the important but not-yet-observed pp → tth process. JINST
(Journal of Instrumentation) is a peer-reviewed journal that publishes articles on technical
topics related to particle physics, detector and accelerator science.

– Search for the Standard Model Higgs boson produced in association with top quarks and
decaying into bb in pp collisions at

√
s = 8 TeV with the ATLAS detector, Eur.Phys.J. C75

(2015), I made several contributions to this paper.

– Searches for Higgs boson pair production in the hh → bbττ, γγWW ∗, γγbb and bbbb channels
with the ATLAS detector, Phys.Rev. D92 (2015), a combination of ATLAS results including
the one below.

– Search For Higgs Boson Pair Production in the γγbb Final State using pp Collision Data at√
s=8 TeV from the ATLAS Detector, Phys. Rev. Lett 114 (2015) 081802. I was one of

only two analyzers for this ATLAS result, which was a PRL Editors’ Choice and was the
first published search for hh from the LHC.

– Search for H → γγ produced in association with top quarks and constraints on the Yukawa
coupling between the top quark and the Higgs boson using data taken at 7 TeV and 8 TeV
with the ATLAS detector, Phys. Lett. B740 (2015) 222. I made several contributions to
this paper.



CONF notes and public plots with Significant Contributions

– Performance studies of tracking-based triggering using a fast emulation, ATL-DAQ-PUB-
2023-001, https://cds.cern.ch/record/2848431. A public document showing studies of
the feasibility of a fast hardware tracking solution for the early stages of the ATLAS trigger
system. My former postdoc D’Eramo was one of two authors of the document, and my
student (Dwyer) led some of the key studies on multi-jet track rejection. I was an internal
reviewer for the collaboration.

– Reconstruction, Identification, and Calibration of hadronically decaying tau leptons with
the ATLAS detector for the LHC Run 3 and reprocessed Run 2 data, ATL-PHYS-PUB-2022-
044, https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-044/.
A public note studying hadronic tau identification and calibration. My student Kostecka
made important studies, and my postdoc (Mlynarikova) was one of the editors of the public
document.

– Technical Design Report for the Phase-II Upgrade of the ATLAS Trigger and Data Acqui-
sition System - EF Tracking Amendment, ATLAS-TDR-029-ADD-1, https://cds.cern.
ch/record/2802799. A public amendment to the TDR for the ATLAS TDAQ upgrade
with a focus on the new EF Tracking project. I made important contributions and was one
of the authors of the amendment.

– Measurement prospects of Higgs boson pair production in the bbγγ final state with the
ATLAS experiment at the HL-LHC, ATL-PHYS-PUB-2022-001, https://cds.cern.ch/
record/2799146. An important study showcasing the prospects of our experiment in the
Higgs pair production sector. My postdoc (D’Eramo) made important contributions, as the
analysis extrapolations are based on current studies.

– Combination of searches for non-resonant and resonant Higgs boson pair production in the
bbγγ, bbττ and bbbb decay channels using pp collisions at

√
s = 13 TeV with the ATLAS

detector, ATLAS-CONF-2021-052, https://cds.cern.ch/record/2786865, contributions
from my postdoc D’Eramo on a combination of hh search channels including the one that
he led in the conference note below.

– Search for Higgs boson pair production in the two bottom quarks plus two photons final
state in pp collisions at

√
s = 13 TeV with the ATLAS detector, ATLAS-CONF-2021-016,

https://cds.cern.ch/record/2759683, analysis team led by my postdoc D’Eramo.

– Studies of new Higgs boson interactions through nonresonant HH production in the bbγγ
final state in pp collisions at

√
s=13 TeV with the ATLAS detector, submitted to JHEP,

arXiv:2310.12301, analysis team led by my postdoc D’Eramo.

– Validation of signal Monte Carlo event generation in searches for Higgs boson pairs with the
ATLAS detector, ATL-COM-PHYS-2019-120, https://cds.cern.ch/record/2660207, Pub-
lic document on event generation for hh searches at ATLAS, contributions from my postdoc
D’Eramo.

– Constraints on the Higgs boson self-coupling from the combination of single-Higgs and
double-Higgs production analyses performed with the ATLAS experiment, ATLAS-CONF-
2019-049, https://cds.cern.ch/record/2693958. ATLAS conference note combining
single and di-Higgs measurements to constrain the Higgs boson self-coupling, significant
contributions by my postdoc with help from my student.

https://cds.cern.ch/record/2848431
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-044/
https://cds.cern.ch/record/2802799
https://cds.cern.ch/record/2802799
https://cds.cern.ch/record/2799146
https://cds.cern.ch/record/2799146
https://cds.cern.ch/record/2786865
https://cds.cern.ch/record/2759683
https://cds.cern.ch/record/2660207
https://cds.cern.ch/record/2693958


– Combined measurement of the total and differential cross sections in the H → γγ and the
H → ZZ∗ → 4l decay channels at

√
s = 13 TeV with the ATLAS detector, ATLAS-CONF-

2019-032, https://cds.cern.ch/record/2682844. ATLAS conference note combining the
below result that I led with another decay channel (again as a conference note).

– Measurements and interpretations of Higgs-boson fiducial cross sections in the diphoton
decay channel using 139 fb−1 of pp collision data at

√
s = 13 TeV with the ATLAS detec-

tor, ATLAS-CONF-2019-029, https://cds.cern.ch/record/2682800. I was one of two
analysis contacts (leading 20 physicists) toward the publication of this note.

– Measurements of Higgs boson properties in the diphoton decay channel using 80 fb−1 of pp
collision data at

√
s = 13 TeV with the ATLAS detector, ATLAS-CONF-2018-028, https:

//atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-028/. I was
one of two analysis contacts (leading 20 physicists) working on this note.

– Search for single production of a vector-like B quark decaying into a bottom quark and
a Higgs boson which decays into a pair of photons, ATLAS-CONF-2018-028, https://
atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-028/. Anal-
ysis done by a small team of 8-10 physicists. I was one of two CONF note editors for the
result, which set the world’s best limits on single B production at the time.

– Combination of searches for Higgs boson pairs in pp collisions at 13 TeV with the AT-
LAS experiment, ATLAS-CONF-2018-043, https://atlas.web.cern.ch/Atlas/GROUPS/
PHYSICS/CONFNOTES/ATLAS-CONF-2018-043/. This set then-world’s strongest limits on
non-resonant di-Higgs production in the Standard Model. My postdoc was a main contrib-
utor.

– Search for Higgs boson pair production in the bbγγ final state using pp collision data at√
s = 13 TeV with the ATLAS detector, https://atlas.web.cern.ch/Atlas/GROUPS/

PHYSICS/CONFNOTES/ATLAS-CONF-2016-004/. This was an early Run 2 LHC conference
note that was an attempt to confirm or rule our small excesses in data seen in the Run 1
analysis.

– Search for the Standard Model Higgs boson produced in association with top quarks and
decaying into bb in pp collisions at

√
s = 13 TeV with the ATLAS detector,

http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-080/.
I co-led this first ATLAS search for tth in the bb channel in Run 2.

– ATLAS FTK challenge: simulation of a billion-fold hardware parallelism, J. Adelman et
al. ATL-DAQ-PROC-2014-030, http://cds.cern.ch/record/1951845. I served as FTK
Software (and thus simulation) coordinator for 2.5 years; this note is a useful summary of
the challenges by the group that I led.

– Stub Filtering and NN Fake/Overlap rejection performance plots, ATL-COM-DAQ-2021-
038, https://cds.cern.ch/record/2774705. My work was critical to providing the machinery
to make these plots.
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