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Diversity in GPT40?

X Gender equality
X Ethnic equality
X Gender neutrality
%) Why do they wear white coats?

— “Al Models are biased” (Ananya, 2024)



The pope according to
Google’s Gemini (Brown, 2024)




Al Alignment Problem

“How can we create agents that behave in accordance with the
user s intentions?”’ (Leike et al., 2018)
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Al 1n Theoretical Particle Physics

Polylog simplification (Dersy et al., 2024)
Bootstrapping amplitudes N=4 SYM (Cai et al., 2024)
Amplitude regression (Spinner et al., 2024)
Simplification of amplitudes (Cheung et al., 2024)
Integration of Feynman integrals (Calisto et al., 2024)



Alignment Problem in Particle Physics TLT

Theory # Experiment

Il Standard Model IB  Data Analysis

Misaligned Al



Science of Deep Learning
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Science of Deep Learning

Singular Learning Theory = Bayesian Learning
+ Theoretical Physics
+ Symmetries

(+ Algebraic Geometry)

(Watanabe, 2009)
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Science of Deep Learning

Singular Learning Theory = Bayesian Learning
+ Theoretical Physics
+ Symmetries

(+ Algebraic Geometry)

Right theory of deep learning?

(Watanabe, 2009)

12



Test Singular Learning Theory

Sandbagging = Strategic Underperformance of AI Systems
(Jarviniemi et al., 2024; van der Weij et al., 2024)

Intuitive picture:

1. Sandbagging = shallow property
2. Add noise = destroy Sandbagging behavior
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Experimental Setup TLTI

Large Language Model e.g. LLlama 3 8b

Bench mark e.g. tinyMMLU

Initiate Deceptive Mode e.g. prompting or fine-tuning
Draw random numbers from Gaussian distribution

Add noise to model parameters

AN A N e

Measure accuracy in dependence of noise

(Tice, PAK, et al., 2024)
In collaboration with APART Research and Cam Tice, Nathan Helm-Burger, Prithviraj
Singh Shahani, Fedor Ryzhenkov,Teun Van der Weij, and Jacob Haimes
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Results TLTI

Sandbag detection of Llama 3-8B-Instruct
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Results TUTI

Sandbag detection of Llama 3-8B-Instruct
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And now?

Empirical work:

e Non-trivial conceptional finding

e Generalizes to multiple models

e Generalizes to password-locked models
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And now?

Empirical work:

e Non-trivial conceptional finding

e Generalizes to multiple models

e Generalizes to password-locked models

Theoretical Work:

e Bayesian learning # gradient descent

e Singular learning theory tractable for real-world models?
e Effective field theory approach?
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Competition Math
Outlook (AIME 2024)
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Conclusion M

1. Solving Al alignment is crucial to ensuring equal diversity and
unlocking Al's potential in particle physics.

2. Rich interaction between particle physics and AI Alignment
research
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PostDoc - April 2025

e Al solutions for Particle
Physics

e Explainable Al

e Al Alignment
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Thank you! TLTI

https://github.com/camtice/SandbagDetect

CLICK THE BELL TO SUBSCRIBE
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https://github.com/camtice/SandbagDetect
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