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Name: Niklas Stefan Nolte
Place and Date of Birth: Hildesheim, Germany | 12.12.1994

Address: Philippstr 18, 58511 Lüdenscheid
Phone: +49 15789394570 / +1 (650) 521-6858
email: niklas@nolte.dev
GitHub: niklasnolte

Work Experience
11/2024-XX/XXXX Research Scientist at FAIR, Meta
06/2023-11/2024 Postdoctoral Research Scientist at FAIR, Meta

• Transformers & memory
• Representation learning in structured data
• attacking post-quantum encryption systems
• AI for fundamental physics

03/2021-06/2023 Postdoctoral Associate at Massachusetts Institute of Technology (MIT)
• AI Research & Fundamental Physics - IAIFI Project
Inductive Biases, Lipschitz Networks, Robustness, Interpretability
• Research and software development for the High Level Trigger
(HLT) at the LHCb Experiment at CERN, applying our developed
models in high stake environments.

11/2017-02/2021 Doctoral thesis at European Organization for Nuclear Research (CERN)
A Selection Framework for LHCb’s Upgrade Trigger
Full time research and software development for the HLT and detector
upgrade of LHCb in 2022

10/2016-09/2017 Master’s thesis Search for Lepton Flavor Violation in ϕ → e+µ− decays

04/2015-07/2015 Bachelor’s thesis Search for LFV in B+ → K+e+µ− decays

Scientific Education
11/2017-02/2021 Physics PhD with specialization on high performance software devel-

opment and machine learning for physics, supported by the Wolfgang-
Gentner scholarship / CERN & TU Dortmund University.

10/2018 CERN School of Computing in Israel
10/2015-10/2017 Master of Science in Physics / TU Dortmund University
10/2012-09/2015 Bachelor of Science in Physics / TU Dortmund University
09/2004-06/2012 Abitur / Geschwister-Scholl-Gymnasium Lüdenscheid

Training and Supervision
03/2022-05/2022 Teaching LEAPS Leadership class at MIT
05/2017-06/2023 Supervised multiple Grad and Undergrad students and one high school

student
Occasionally Taught C++ at Hackathons within the LHCb collaboration

02/2017 Teaching Assistant for ”Statistical Methods of Data Processing”
2010-2017 Private tutor for Physics and Mathematics
since 2008 Volunteer worker for youth groups at church, summer camps etc.

mailto:niklas@nolte.dev
https://github.com/niklasnolte


Publications
2025 MagicPIG: LSH Sampling for Efficient LLM Generation ICLR
2025 Memory Mosaics ICLR
2024 Transformers Can Navigate Mazes With Multi-Step Prediction Preprint
2024 The Factorization Curse: Which Tokens You Predict Underlie the Reversal

Curse and More NeurIPS
2024 The cool and the cruel: separating hard parts of LWE secrets

AfricaCrypt
2024 From Neurons to Neutrons: A Case Study in Interpretability ICML
2024 Salsa Fresca: Angular Embeddings and Pre-Training forML Attacks on Learn-

ing With Errors TMLR
2024 DiSK: A Diffusion Model for Structured Knowledge Preprint
2023 Transformers for Scattering Amplitudes, ML4PS, NeurIPS
2023 Development of the Topological Trigger for LHCb Run 3 ACAT
2023 NuCLR: Nuclear Co-Learned Representations SynS&ML, IMCL
2023 Expressive Monotonic Networks ICLR & Robust and Provably Monotonic

Networks Machine Learning: Sci. Tech.
2022 Finding NEEMo: Geometric Fitting using Neural Estimation of the Energy

Movers Distance ML4PS, NeurIPS
2022 Towards Understanding Grokking: An Effective Theory of Representation

Learning NeurIPS
2022 A Comparison of CPU and GPU Implementations for the LHCb Experiment

Run 3 Trigger Comput Softw Big Sci
2021 Evolution of the energy efficiency of LHCb’s real-time processing CHEP
2020 Configuration and scheduling of the LHCb trigger application CHEP
2019 A new scheduling algorithm for the LHCb upgrade trigger application ACAT
2018 New Approaches to track reconstruction in LHCb’s Vertex Detector CHEP

2017-2024 The LHCb collaboration publishes jointly, based on collaborative work
on the detector and the resulting data at the LHC, see the homepage

Expertise
Languages German (native)

English (C2)
Spanish (A1)

Computing Expert level Python
PyTorch, NumPy etc.
Advanced to expert level C++ (STL C++17, BOOST)
Previous experience with Haskell, Julia, Clojure, Go
Daily use of git[lab|hub], zsh/bash
LATEX
UNIX systems

Miscellaneous
2021 LHCb Early Career Scientist Award
2018 Wolfgang-Gentner Scholarship

in School Skipped grades 2 and 10

https://arxiv.org/abs/2410.16179
https://arxiv.org/abs/2405.06394
https://openreview.net/forum?id=PVGS8UZ6GX
https://arxiv.org/abs/2406.05183
https://arxiv.org/abs/2406.05183
https://arxiv.org/abs/2403.10328
https://arxiv.org/abs/2405.17425
https://arxiv.org/abs/2402.01082
https://arxiv.org/abs/2402.01082
https://arxiv.org/abs/2312.05253
https://ml4physicalsciences.github.io/2023/files/NeurIPS_ML4PS_2023_72.pdf
https://arxiv.org/abs/2306.09873
https://openreview.net/forum?id=DICZxsnvYD
https://openreview.net/forum?id=w2P7fMy_RH
https://arxiv.org/abs/2112.00038
https://arxiv.org/abs/2112.00038
https://arxiv.org/abs/2209.15624
https://arxiv.org/abs/2209.15624
https://arxiv.org/abs/2205.10343v2
https://arxiv.org/abs/2205.10343v2
https://link.springer.com/article/10.1007/s41781-021-00070-2
https://link.springer.com/article/10.1007/s41781-021-00070-2
https://www.epj-conferences.org/articles/epjconf/abs/2021/05/epjconf_chep2021_04009/epjconf_chep2021_04009.html
https://www.epj-conferences.org/articles/epjconf/abs/2020/21/epjconf_chep2020_05004/epjconf_chep2020_05004.html
https://iopscience.iop.org/article/10.1088/1742-6596/1525/1/012052
https://www.epj-conferences.org/articles/epjconf/abs/2019/19/epjconf_chep2018_01042/epjconf_chep2018_01042.html
http://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html
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