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Biographic Data

Born in Darmstadt, Germany. German citizen.

Experience

Kirchhoff Institute for Physics, Heidelberg University Heidelberg, Germany

PostDoc, STRUCTURES Excellence Cluster. May 2021 - present

· Developing theory, algorithms and software for differentiable simulation and learning in physical systems, in particular
detailed neuron models and networks, integrated with the machine-learning framework JAX (in progress).

· Developing theory and algorithms for closed-loop control of Quantum Experiments with Spiking Neural Networks (in

progress).

· Architect and developer of ”Norse”, a software library for machine learning with Spiking Neurons (in PyTorch).

· Supervise students implementing event-based learning algorithms for analog Neuromorphic Hardware.

PhD student in Physics. August 2015 - February 2021

· Focussed on learning algorithms and plasticity in Spiking Neural Networks and analog Neuromorphic Hardware: Found
a way to compute parameter gradients in networks of spiking neurons without approximations or assumptions on network

topology, a long-standing open question.

· Worked on variational approximation of quantum density matrices and certain quantum operations by artificial and Spik-

ing Neural Networks.

· Part of design team of a Neuromorphic Processor (BrainScaleS-2). Responsible for scale-up and verification of ”plasticity

processing unit” (an embedded processor with SIMD unit), evaluation and design of plasticity experiments.

Institute for Theoretical Physics, Heidelberg University Heidelberg, Germany

Research Assistant . October 2012 - February 2014

· Developed a novel method to count massless matter in String Theory (F-Theory).

Education

Heidelberg University Heidelberg, Germany

August 2015 – February 2021 PhD in Physics

Thesis: Adjoint Equations of Spiking Neural Networks

Supervisor: Karlheinz Meier†, Johannes Schemmel

November 2011 – August 2015 Diplom Mathematics (incomplete, decided to proceed with PhD instead)

finished majority of required and elective courses (among them: PDE, Optimization

on Manifolds, Numerical Methods, Hodge Theory, Algebraic Topology, TQFT)

October 2010 – March 2014 MSc in Theoretical Physics (focus on Quantum Field Theory and String Theory)

October 2007 – November 2011 Vordiplom in Mathematics

October 2007 – August 2010 BSc in Physics

Honors & Awards

2007–2014 Studienstiftung des Deutschen Volkes (German Academic Scholarship Foundation), awarded to fewer than

0.5% of students

2007–2014 Evangelisches Studienwerk Villigst (based on academic excellence and social involvement)
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Research Software Tools

2019 – present Norse (github.com/norse/norse, > 400 stars on Github)

· Library for gradient-based machine learning with Spiking Neural Networks in PyTorch.

· Created initial architecture and implementation. Co-lead design and development.

· In use by several external groups (European Space Agency, FZI & KIT Karlsruhe, KTH Stockholm).

· Backends for neuromorphic chips (BrainScaleS-2, SpiNNaker-2) in development.

Technical Skills

I have seven years of experience working in a team of 5-8 hardware and 10-20 software developers and users. We prac-

tice sustainable software and hardware development principles. We have implemented an integrated software-hardware

development flow, including Code Review, Continuous Integration, fully reproducible software-hardware deployment and

dependency management.

· Machine Learning: PyTorch, JAX, algorithm design, optimal control, Neural ODE, Graph Neural Networks, HPC train-

ing

· Software Development: C/C++, Python, git, basic unix tools and environment, LATEX, Functional Programming

· Hardware Development: Digital Design, FPGA (XilinX) and ASIC development: Contributed to three successful tape-

outs of two prototype and one full-scale neuromorphic processor in TSMC 65 nm. Verilog/SystemVerilog, UVM, Veri-

lator

· DevOps: Continuous Integration (Jenkins, Github workflows), Code Review (Gerrit), SLURM, Singularity, Spack

Other Interests

Programming Language Design and Type Theory, Long Distance Hiking (300 km+), Bouldering, Downhill Skiing

Languages

German (native), English (fluent), French (basic)


