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Projects: Safety and Alignment Science of Frontier
Models

PROJECT PROPOSAL FOR SEMESTER PROJECT OR MASTER’S THESIS

Motivation

In practice, frontier models are rarely used as released. To remain performant on narrow,
domain-specific tasks, models typically undergo prolonged training via LoRA, supervised
fine-tuning (SF'T), preference optimisation, or SDPO/ self-distillation [1, 2]. Problematically,
recent studies show that such parameter updates can reopen or amplify misalignment [3, 4, 5]
that was previously mitigated during post-training. These anthropomorphic misalignment
risks (AMR) include:

e sycophancy (agreeing to user opinions regardless of truth)
e deception or manipulation

e evaluation awareness

e shutdown resistance

and many more [6]. Open research questions include when AMR temporally emerges during
narrow fine-tuning, how their representations geometrically evolve, and whether AMR, can
be mitigated actively using mechanistic interpretability techniques in-training.

What we work on

e Misalignment science. How safety-relevant representations form and degrade across
pretraining, fine-tuning, and post-deployment adaptation stages

e Active mechanistic interpretability. Steering vectors, circuit analysis and probe-
guided detection employed as intervention proactively while training

e Open benchmarks & evaluations. Tools, datasets, and reproducible benchmarks
on emergent misalignment so other researchers can build on top

e Harness safety. How tool calling, memory, and multi-agent coordination in harness
systems create or compound anthropomorphised misalignment risks

Ideal Candidate

We look for highly motivated students with:

e Strong background in LLMs, post-training methods (RLHF, DPO, SFT), and ML
frameworks such as PyTorch



e Strong academic performance or prior research or internship experience

e Strong commitment to advancing Al safety, coupled with high agency and an indepen-
dent, structured working style

Most of the projects will be jointly supervised by Anna Hedstrom (at Prof. Andreas Krause’s
and Prof. Menna El-Assady’s group) and Xin Chen (Cynthia) (at Prof. Andreas Krause’s
group), Lukas Fluri (at Prof. Florian Tramer’s group) and Yannick Metz (at Prof. Menna
El-Assady’s group). Depending on the project’s focus, you may register your project/thesis
under Andreas, Florian or Menna.

Contact

If you are interested in this project, please submit your application via this form.

Thank you!
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