Nicole Hartman

EXPERIMENTAL PARTICLE PHYSICIST - MACHINE LEARNING RESEARCHER

¥ nicole.hartman@tum.de | @nhartman94 | B nhartman | @ nicole_hartman94

Professional experience

Technical University of Munich (TUM) Munich, Germany
POSTDOCTORAL RESEARCHER AT THE ORIGINS EXCELLENCE CLUSTER DATA SCIENCE LAB (ODSL) Jan 2023 - Present
SLAC National Laboratory Menlo Park, CA
PHD RESEARCHER; ML FOR HIGH ENERGY PHYSICS (DI-HIGGS SEARCHES; B-TAGGING) Jun 2016 - Dec 2022
Education

Stanford University Stanford, CA
PH.D. IN PHYSICS; ADVISOR, MICHAEL KAGAN June 2016 - Dec 2022

+ 7 Asearch for non-resonant H H — bbbb at /s = 13 TeV with the ATLAS Detector
« © ATLAS Thesis award (2023): one of seven awards from 31 nominations (and 100+ submitted theses)

Southern Methodist University (SMU) Dallas, TX
BACHELOR OF SCIENCE IN PHYSICS AND APPLIED MATHEMATICS, MINOR IN ELECTRICAL ENGINEERING Sept 2012 - May 2016

Summa Cum Laude, Phi Beta Kappa, University Honors Program, departmental distinction in physics

Leadership

Neurips ML for Physical Sciences workshop Vancouver & San Diego
WORKSHOP ORGANIZER & AREA CHAIR FOR PAPER SUBMISSIONS. WEBSITES: 2024, 2025 Dec 2024, 2025

Neurips (world’s largest ML conference) has associated affinity workshops. One of 55 / 281 workshops accepted in 2025.

ATLAS Flavour Tagging Algorithms Subgroup Convener CERN
LED TEAM TO DEVELOP STATE-OF-THE-ART JET CLASSIFICATION ALGORITHMS FOR ATLAS 2023 - Present

+ GN2 (2023): Released first transformer-based b-jet tagger to the collaboration, 4x improvement compared to earlier DL1r tagger .
+ GN3(2025): Multi-modal learning including inputs from multiple subdetectors; 2x improvement compared to GN2.
« (Co-)supervised 12 ATLAS authorship qualification projects.

10 TeV Plasma Wakefield Accelerator Conceptual Design Study

MACHINE DETECTOR INTERFACE WORKING GROUP CONVENER: BEAMSTRAHLUNG BACKGROUNDS AT €™ e~ MACHINES 2024-Present
ODSL GenAl Days, organizer Munich, Germany
EDUCATIONAL WORKSHOP FOR ORIGINS COMMUNITY. DESIGNED PROGRAM, INVITED LECTURERS, GRANT FOR CATERING Sept 2024
COMETA (COmprehensive Multi-boson Experiment Theory Action) Colloquia CERN
NETWORKING COMMUNITY FOR DI-HIGGS AND VECTOR BOSON SCATTERING, YOUTUBE CHANNEL 2024-Present
Flavour Tagging Workshop (ATLAS + CMS) Genova, Italy
SESSION CHAIR: ALGORITHMS, RESOLVED AND BOOSTED Sept 2024
Honors & Awards
2024 COMETA Short Term Scientific Mission, funding for month-long stay at CERN (€3k) CERN
2023 Leading in Collaborations, Competitive entry (33% acceptance), Resiliant Leaders Development Program ucL
W 2016 U.S. National Science Foundation (NSF) Graduate Research Fellowship, c7 three yrs PhD support ($270k) NSF, USA
2016 Stanford Edge Fellowship, supporting PhD research expenses and travel ($7k) Stanford
2015 U.S. NSF Research Experience for Undergraduates, Summer research ($5Kk) UC Davis
2014 U.S. NSF Research Experience for Undergraduates, Summer research ($5k) Columbia U.
W 2014 U.S. Barry M. Goldwater Scholarship, (7 Most prestigious national fellowship for bachelors in the US ($7k) USA
W 2012 SMU Presidential Scholarship, SMU’s top academic scholarship, full tuition coverage ($250k) SMU
Physics department scholarships, Hyer (2016, $2k); Chalk (2015, $2k); and Wiley (2014, $2k) Scholar SMU
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Research talks

CONFERENCES AND WORKSHOPS

(Planned) ) . .

Invited, DPG German physics society conference
Mar 2025
Sep 2025 Invited, Belle-2 Germany workshop, Machine Learning for Particle Physics e slides
Aug 2025 Invited, MIAPbP Build Big or Build smart workshop, Introduction to High Energy Physics e slides
Mar 2025 Invited plenary, ALEGRO workshop, Detectors for 10 TeV Wakefield Colliders e slides
Oct 2024 Invited, CMS Foundation Models mini-workshop, Finetuning Foundation Models e slides e recording
Feb 2024 Invited, COMETA General meeting, Flavor tagging performance in ATLAS and CMS e slides
Dec 2023 Invited, GlithWien workshop on ML and HEP, Hunting for di-Higgs in hadronic final states e slides
Nov 2023 Invited plenary, Higgs 2023, Background estimation in the H H — 4b searches e o slides

Apr2020 Contributed Plenary, Connecting The Dots, Deep Sets for Flavor Tagging on ATLAS e slides e recording
SEMINARS

Jul2025 Research Progress Meeting Seminar, Transforming Jet flavour tagging on ATLAS

Jul2025 Santa Cruz Institute for Particle Physics Seminar, Transforming Jet flavour tagging on ATLAS

Nov 2024 Physics at the TeV-Scale Group Seminar , Foundation Models meets Jet Tagging

Nov 2024 Center for Particle Physics, University of Siegen , Jet Flavour Tagging at the LHC

Mar 2023 European Space Observatory Al forum, Exploring the mysteries of the cosmos at the subatomic scales
Nov 2020 Machine Learning and Science Forum, Set and sequence learning for particle identification at the LHC

ATLAS WORKSHOPS
These ATLAS workshops are large talks as they’re attended by (9(100) people, though links are internal to ATLAS.

June 2025 H H — 4b: status and plans, Di-Higgs Workshop e slides
July 2024 New avenues for exploration with Al, Higgs and Di-Boson Searches (HDBS) Workshop e slides
June 2024 Flavor tagging working group summary, ATLAS Collaboration week e slides
Feb 2024 Highlights from Higgs and associated searches, ATLAS Collaboration week e slides
Feb 2024 A Search for Non-Resonant H H — 4b, ATLAS Collaboration week, thesis award ceremony e slides
Jan 2024 Data-driven QCD estimation: state-of-the-art techniques and new ideas, di-Higgs Workshop e slides
Oct 2022 Machine Learning for Background Modelling, HDBS + EXOTICS Workshop e slides
Oct 2022 Machine Learning for Background Modeling, Higgs Workshop e slides

Sept 2022 Interpolation for data-driven backgrounds in H H — 4b, Higgs and Di-Boson Search Workshop e slides

April 2021 Interpolation for background estimationin 7 H — 4b, ATLAS Machine Learning Workshop e slides
Aug 2020 Machine Learning for Low-Level Inputs, ATLAS Higgs and Di-Boson Search Workshop e slides

Nov 2019 Recent Developments in Flavour Tagging on ATLAS, ATLAS Machine Learning Workshop e slides
June 2019 ML for FTAG, Flavor tagging and tracking workshop e High pT e Truth Tracking ¢ New NN architectures

Ongoing Research
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Physics and ML Methods development

SEARCHES FOR EXTENDED HIGGS SECTORS AND TOOLS FOR GRADIENT-BASED OPTIMIZATION IN HEP.

» Physics analysis: X — SH — 4b (analysis unblinded):

TUM
2023 - Present

- First ATLAS analysis to use the novel normalizing flows background estimate | developed in my PhD. Mentored Thandi Madula
(UCL) and Malin Horstmann (TUM) on background estimation, validation, and statistical analysis. Paper contact editor.
- Differentiable Jet Clustering (ongoing): Interpreted the clustering decision probabilistically to get a gradient with score-based methods.
- Differentiated through the clustering to optimize physics metrics (e.g, Higgs mass resolution) with respect to clustering radius.

ML consultancy

My POSITION WITH ODSL ASSISTS ORIGINS RESEARCHERS IN APPLYING ML TECHNIQUES TO THEIR DOMAINS.

ODSL
2023 - Present

« Parton Density Fitting (ongoing): Using normalizing flows as a flexible distribution for fitting parton density functions.
Contribution: Guidance for normalizing flows, and mentoring master’s student Richard Hildebrandt, PI: Allen Caldwell.

» Object Centric Learning (paper in progress): Unsupervised object detection for reconstruction at COMPASS / AMBER, beam dump
experiments from the SPS at CERN. We use supervised and unsupervised learning methods (implicit rank minimization auto encoder and

slot attention) for the rings in a RICH detector or blobs created in a calorimeter that originate from a single particle.

« Sources for ultra-high energy cosmic rays, Advising on normalizing flows for neural posterior estimation. Collaborating with N.

Bourriche and F. Capel as a follow-up to their work 2406.16483.
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https://indico.belle2.org/event/14576/contributions/98298/attachments/36512/54133/Hartman-Belle2-2025-09-10-builds.pdf
https://indico.ph.tum.de/event/7932/contributions/10733/attachments/6907/9610/Hartman_Slides.pdf
https://indico.slac.stanford.edu/event/9402/contributions/11481/attachments/5327/13797/Hartman-detectors-ALEGRO-builds.pdf
https://indico.cern.ch/event/1459124/contributions/6150089/attachments/2938773/5163243/Finetuned-FM-Hartman-2-10-2024.pdf
https://indico.cern.ch/event/1459124/contributions/6150089/attachments/2938773/5164004/GMT20241002-125951_Recording_1760x900.mp4
https://indico.cern.ch/event/1334055/contributions/5799244/attachments/2810101/4904431/Hartman-COMETA-FTAG-HH-builds.pdf
https://indico.cern.ch/event/1311972/contributions/5705357/attachments/2770862/4827864/Hartman-ML-HH4b-Vienna-builds.pdf
https://indico.ihep.ac.cn/event/18025/contributions/133687/attachments/74048/90742/4b-bkgs_Higgs2023_talk.pdf
https://indico.cern.ch/event/831165/contributions/3717120/attachments/2024231/3385564/Hartman_CTD_2020.pdf
https://www.youtube.com/watch?v=1KTwQqbPwaM
https://indico.cern.ch/event/1521021/contributions/6474972/attachments/3084017/5460574/hh4b-status-2025.pdf
https://indico.cern.ch/event/1389740/contributions/5931774/attachments/2887321/5060692/HHartman-hdbs-ml-introspective-2024-04-01.pdf
https://indico.cern.ch/event/1310175/contributions/5874942/attachments/2882197/5050158/Hartman-atlas-week-FTAG-update.pdf
https://indico.cern.ch/event/1347835/contributions/5673800/attachments/2802200/4889021/Hartman-hdbs-higgs-builds.pdf
https://indico.cern.ch/event/1347835/contributions/5757067/subcontributions/463683/attachments/2801278/4887130/HHartman-ATA-summary.pdf
https://indico.cern.ch/event/1320607/contributions/5688164/subcontributions/453151/attachments/2786685/4858768/HHartman-QCD-est-builds.pdf
https://indico.cern.ch/event/1276819/contributions/5544565/attachments/2730835/4748240/Hartman-HDBS-EXOT-ws-2023-10-10-bkg-ml.pdf
https://indico.cern.ch/event/1280531/contributions/5556188/attachments/2728031/4741522/Hartman-ATLAS-Higgs-ws-2023-10-5-bkg-ml.pdf
https://docs.google.com/presentation/d/1komflPua2o6lcF-OAxZjU-B12TJH03-v/edit?usp=sharing&ouid=104481121845687692076&rtpof=true&sd=true
https://indico.cern.ch/event/1014398/contributions/4307751/attachments/2224821/3769079/Hartman-AML-flows-gps.pdf
https://indico.cern.ch/event/899162/contributions/3996274/attachments/2094978/3522045/Hartman_HDBS_ML.pdf
https://indico.cern.ch/event/844092/contributions/3630527/attachments/1943959/3225324/Hartman_AML_13_Nov_2019.pdf
https://indico.cern.ch/event/795039/contributions/3442720/attachments/1856273/3049871/Hartman_SW_Jun_5_2019.pdf
https://indico.cern.ch/event/795039/contributions/3432386/attachments/1856793/3050090/Hartman_CITDE_Jun_5_2019.pdf
https://indico.cern.ch/event/795039/contributions/3416783/attachments/1855761/3047997/WS_high_pT_afternoon.pdf
https://arxiv.org/pdf/2406.16483

Selected publications

As an ATLAS member, | am an author on 550+ collaboration papers. Here | list those to which  made a major contribution.

1.

2.

10.

11.

12.

13.

14.
15.

16.

M. Vigl, NH, M. Kagan, L. Heinrich, Neural Scaling Laws for Boosted Jet Tagging, arXiv 2602.15781. Submitted to the ICLR foundation
models for science workshop.

T. Jenegger, NH, R. Gernhauser, L. Fabbietti, L. Heinrich, Machine learning for the cluster reconstruction in the CALIFA calorimeter at
R3B, NIM-A, Vol 1082 (2026) 171048, 10.1016/j.nima.2025.171048. Contribution: We built a two-step hierarchical (agglomorative)
clustering followed by “edge detection” NN to reconstruct calorimeter clusters at the NuStar detector at FAIR (Facility for Antiproton
and lon Research). | mentored Tobias on the ML methods and code implementation.

ATLAS Collaboration. Search for X — SH — bbbb at /s = 13 TeV with the ATLAS detector. Analysis unblinded, public by end of
the year. Contribution: First ATLAS analysis to use the normalizing flows background estimate | developed in my PhD [7]. Mentored
ThandiMadula (UCL) and Malin Horstmann (TUM) on background estimation, validation, and statistical analysis. Paper contact editor.

ATLAS Collaboration. Transforming Jet Flavour Tagging at ATLAS, arXiv: 2505.19689. Accepted to Nature Communications.

First end-to-end track-based tagger (GN2, transformer) recommended for physics analyses. Contribution: | led the development

of track-based taggers in my PhD with RNNs [9] and Deep Set [11]. All the innovations | introduced for the Deep Set (new variables,

optimized track selection) propagated to this SOTA transformer. | also led the team as we finalized GN2 for physics analyses.

M. Vigl, NH, L. Heinrich. Finetuning Foundation Models for Joint Analysis Optimization. MLST 5,10.1088/2632-2153/ad55a3. Summary:

Combination of neural networks for an end-to-end optimized analysis (jointly optimizing Higgs jet tagger and downstream event

classifier). Proof-of-concept study for X — H H — 4b suggests a 2x improvement in background rejection. Contribution: | found

the dataset and reprocessed it with extra variables needed for combined training. Mentored M. Vigl on jet tagging and analysis.

J. Barr, et. al. Umami: A Python toolkit for jet flavour tagging. Journal of Open Source Software, 9(102), 5833, 10.21105/j0ss.05833.

Contribution: Software publication for the Deep Sets training workflows from my PhD [9].

ATLAS Collaboration. High-dimensional background interpolation with normalizing flows and Gaussian Processes on ATLAS. Paper in

progress. Contribution: | developed novel method (normalizing flow) to interpolate into a blinded signal region; demonstrated

better background modelling compared to SOTA method used in [8]. Note: the work in this paper has been done since 2022, results in Chapter 13 of my thesis.

ATLAS management is requesting we publish a physics result (my postdoc analysis, [3]) before publishing this methods paper.

ATLAS Collaboration. “Search for non-resonant pair production of Higgs bosons in the bbbb final state using 126 ifb of pp collision

dataat /s = 13 TeV with the ATLAS detector.” Phys. Rev. D 108 (2023) 052003, 10.1103/PhysRevD.108.052003. Contributions (main

paper from my PhD):

e Optimized analysis selection decreasing the combinatorial background by 70%. These optimizations and better b-taggers [9]
improved the analysis sensitivity by 30% compared to what was expected from a larger dataset.

¢ Designed new validation regions to provide state-of-the-art understanding of analysis’ data-driven modeling uncertainties.

¢ Internal note editor: coordinated / summarized the work of (9(50) people for analysis review.

. ATLAS Collaboration. “ATLAS b-tagging algorithms for the LHC Run 2 dataset.” Eur. Phys. J. C 83 (2023) 681 2211.16345.

Contribution: Optimized Recurrent Neural Network (RNN) tagger: first time RNN was recommended for physics analyses. This new
tagger resulted in a 10% improvement in the non-resonant H H — 4b analysis.

ATLAS Collaboration. Search for resonant pair production of Higgs bosons in the bbbb final state using pp collisions at \/s = 13 TeV with
the ATLAS detector. Phys. Rev. D 105 (2022) 092002, arXiv: 2202.07288.

Contribution: Framework support (due to overlap with [8]) and analysis discussions.

NH, R. Teixeira de Lima, M. Kagan, on behalf of the ATLAS Collaboration, Deep Sets for Flavor Tagging at the ATLAS Experiment. Pro-
ceedings of the 2020 Connecting The Dots Workshop PROC-CDT2020-10, DOI:10.5281/zenod0.4088760.

Contribution: Developed a new Deep Sets-based tagger. Optimized selection resulted in 2x improvement in background rejection
compared to the RNN.

NH, W.-T. Chiu, and R. T. Scalettar.Magnetic Correlations in a Periodic Anderson Model with Non-Uniform Conduction Electron Coordi-
nation. Phys Rev. B 93, 235143 (2016), arXiv: 1601.07214.

Contribution: Implemented the space representation for a quasicrystal given an adjacency matrix, and studied the spin correlations
in a Hubbard model system with Markov Chain Monte Carlo simulations. Project funded by NSF REU (UC Davis).

PuBLIC RESULTS
These results also represent my work, and ATLAS results have been peer-reviewed via the rigorous ATLAS internal review process.
ATLAS Collaboration. Carpe Datum: Scaling behavior of transformers for heavy hadron flavor identification ATL-SOFT-PUB-2026-002
(2026).
ATLAS Collaboration. GN3: Multi-task, Multi-modal Transformers for Jet Flavour Tagging in ATLAS ATL-PHYS-PUB-2026-001 (2026).
S. Gessner et. al, Design Initiative for a 10 TeV pCM Wakefield Collider, Input for the Update to the European Strategy of Particle Physics,
arXiv 2503.20214.
ATLAS Collaboration. Deep Sets based Neural Networks for Impact Parameter Flavour Tagging in ATLAS ATL-PHYS-PUB-2020-014 (2020).
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https://arxiv.org/abs/2202.07288
https://zenodo.org/record/4088760#.YUBlop4zb0p
https://arxiv.org/abs/1601.07214
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-SOFT-PUB-2026-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-001/
https://arxiv.org/abs/2503.20214
https://cds.cern.ch/record/2718948

17. ATLAS Collaboration. “Performance of 2019 recommendations of ATLAS Flavor Tagging algorithms with Variable Radius track jets”

FTAG-2019-006 (2019).

18. ATLAS Collaboration. “Expected performance of the 2019 ATLAS b-taggers” FTAG-2019-005 (2019).

ATLAS INTERNAL REVIEW

On ATLAS papers, the editorial board (EB) carefully reviews an analysis to prepare for publication. | have served on three EBs.

19. ATLAS Collaboration. A search for non-resonant Higgs boson pair production in the bbr* T~ final state using Run 2 + partial Run 3 data

recorded by the ATLAS detector. Paper in progress with Editorial Board, pre-unblinding.

20. Configuration, Performance, and Commissioning of the ATLAS b-jet Triggers for the 2022 and 2023 LHC data-taking periods, JINST 20

(2025) P03002.

21. ATLAS Collaboration. Search for Hb — 3b at \/s = 13 TeV with the ATLAS detector. Paper in progress with Editorial Board, pre-

unblinding.

Teaching

INVITED LECTURES + TUTORIALS

Oct 2025 Particle Physics at Colliders in the LHC Precision Era, Intro to Machine Learning for LHC physics

Sept 2025 ErUM Train-the-trainer workshop, Mastering Model Building Lecture

Oct 2024 Particle Physics Phenomenology after the Higgs Discovery, Co-led diffusion model tutorial
July 2024 Intro to Machine Learning and Automatic Differentiation, Scientists4Palestine summer school

Sept 2023 ErUM DataHub Adv Deep Learning School, Normalizing Flows Lecture and tutorial
June 2023 ErUM Adv Train-the-trainer workshop, Normalizing Flows Lecture and tutorial
Jan 2023 ErUM Train-the-trainer workshop, Mastering Model Building Lecture

July 2022 US ATLAS ML training workshop, Symmetries and Flavor Tagging in ATLAS Lecture e slides e tutorial

LoCAL LECTURES (TUM)
ODSL Machine Learning block course

LECTURES ON LINEAR MODELS; AUTOMATIC DIFFERENTIATION; OPTIMIZERS; NEURAL NETWORKS; CLUSTERING (K-MEANS, PCA)

« Two-week intensive block course of lectures and tutorials. Audience: masters / PhD students and post-doc researchers

« Course websites: 2025 @ 2024 e 2023

ODSL Statistics block course

LECTURES ON PROBABILITY AND BAYESIAN REASONING, AUDIENCE: MASTERS / PHD STUDENTS. WEBSITE
ODSL GenAl Days

FLOW MATCHING LECTURE @ TUTORIALS FOR FLOW MATCHING AND DIFFUSION MODELS

TUM Intro to Data Science course

GUEST LECTURE: “NUMPY TIPS AND TRICKS”
PHYSICS TEACHING ASSISTANT

2021 Thermodynamics & Optics, led tutorial sessions with 15-20 students

2018 Electricity & Magnetism for physics majors, assisted in an active learning classroom
2017 Modern Physics for pre-med , led tutorial sessions with 15-20 students

2015 Electronics & Modern Physics labs

2014 Pre-Med Electricity & Magnetism

MENTORSHIP
Malin Horstmann (PhD)
S H AND HH — 4b: NORMALIZING FLOWS AND FLOW MATCHING FOR MULTI-JET BACKGROUNDS & STATISTICAL ANALYSIS [3]
Matthias Vigl (PhD)
FOUNDATION MODELS FOR END-TO-END OPTIMIZABLE ANALYSIS [1,5,13]
Una Alberti (PhD)
HH — 4b: VBF ANALYSIS, DEEP SETS FOR SIGNAL VS. BACKGROUND SEPARATION.
Thandi Madula (PhD)
SH — 4b: NORMALIZING FLOWS, HIERARCHICAL FLOWS, AND DIFFUSION MODELS FOR MULTI-JET BACKGROUNDS [3]
Tobias Jenneger (PhD)

ODSL PROJECT: AGGLOMERATIVE CLUSTERING + EDGE DETECTION NETWORK FOR CLUSTERING AT CALIFA CALORIMETER [2]

Richard Hildebrandt (masters)
ODSL PROJECT: NORMALIZING FLOWS FOR FITTING PARTON DENSITY FUNCTIONS
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Wiirzburg, Germany
Potsdam, Germany
Bingen, Germany
Westbank (virtual)
Meinerzhagen
Dortmund

Munich

Berkeley, CA

Munich, Germany
2023-2025

Munich, Germany
Sept 2025
Munich, Germany
Sept 2024
Munich, Germany
Oct 2023, Nov 2024

Stanford
Stanford
Stanford
SMU
SMU

TUM

2023 - Present
TUM

2023 - Present
University of Bern
2025~ Present
ucL

2023 - 2025
TUM

2023 -2025
TUM

2024 - 2025


http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/FTAG-2019-006/
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/FTAG-2019-005/
https://doi.org/10.1088/1748-0221/20/03/P03002
https://doi.org/10.1088/1748-0221/20/03/P03002
https://docs.google.com/presentation/d/1CguZjH5on7ruBPSYFxRLfLtwAlwvs-ty/edit?usp=sharing&ouid=104481121845687692076&rtpof=true&sd=true
https://github.com/USATLAS-ML-Training/Deep-Sets
https://indico.ph.tum.de/event/7810/
https://indico.ph.tum.de/event/7606/
https://indico.ph.tum.de/event/7272/
https://indico.ph.tum.de/event/7930/

Sara Aumiller (bachelors)

PARTICLE FLOW WITH SLOT ATTENTION FOR AMBER, A BEAM DUMP EXPERIMENT AT CERN.

Outreach & In the press

TUM
2023 - 2024

IN THE PRESS

Nov 2025
2025
2024

Panelist, American Physical Society workshop: Al and the Practice of Physics
Interview, (7 Radical approach to shrink particle colliders gains momentum
Voices from a new generation, (7 Opinion piece

SELECTED OUTREACH

2022
2020
2016
2016
2015

Skills

Science bowl competition judge

Actress, SLAC Summer Institute “how to” virtual poster, (7 video

SLAC science night , cloud chamber demo

Panelist, “Ask a Cosmologist”, explaining dark matter and particle detectors
SMU Society of Physics Students President

Washington DC
Nature briefing
CERN Courrier

SLAC, CA
SLAC, CA
SLAC, CA
San Mateo, CA
SMU, TX

Programming languages: Python and C++, including object-oriented programming,

python packages
Machine Learning:

HARTMAN

HEP Simulation Madgraph, pythia, Whizard
HEP analysis uproot, pyhf, cabinetry
Languages English (native), German (B1), French (A2)

CURRICULUM VITAE

numpy, pandas, matplotlib, SciPy, sklearn, keras, jax, pytorch

Generative models (normalizing flows, flow matching), transformers, slot attention, deep sets, RNNs.


https://www.nature.com/articles/d41586-025-01181-1
https://cerncourier.com/a/voices-from-a-new-generation/
https://www.youtube.com/watch?v=JWELMMvY5ys

