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Neutrinoless muon-to-electron conversion in the field of an
aluminum nucleus violates charged lepton flavor conservation.

The u—>e conversion rate within the Standard Model is
unmeasurably small, so an observation of the 105 MeV
conversion electron would be a clear sign of New Physics,
sensitive to mass scales up to 10* TeV.

Sensitivity depends on experiment design, background control Coll Stopplng Ta rget Tracker Calorimeter
and data quality. This proposal addresses all three.

Approach Architecture: four MCP interfaces wrap existing physics software
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databases. A proof of concept is already running.

DeepHydra) and an agent that correlates detector data with MCP client = Analysis and Knowledge-Base MCP servers - MuZ2e
operational logs. computing, HAAI toolkit, Genesis infrastructure.

Workflow (i) Workflow (ii)

Agentic experiment optimization for Run-1 Al-driven data quality monitoring

Challenge. A Run-1 configuration spans detector geometry, beamline settings and pipeline choices. for the Cosmic Ray Run

Evaluating one scenario takes months of manual simulation and analysis work, and a new student needs up

Challenge. Offline DQM plots are reviewed by shifters. Time allows
to a year to learn the chain.

only the most obvious anomalies to be investigated, and diagnosing
Agentic execution. A physicist states the objective in natural language (e.g. "maximize sensitivity given a a flagged issue means hours of searching logbooks, run databases
10% reduction in solenoid field"). The agent assembles the configuration, launches Geant4 campaigns and and past incidents.

analysis on FermiGrid and evaluates the returned figures of merit. Bayesian optimization handles the local

ML anomaly detection. HAAI transformer models (TranAD:
search; the agent moves between qualitatively different configurations and diagnoses failed jobs.

unsupervised, learns temporal and multi-channel correlations) are
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direct comparison with conventional DQM.
Impact. lteration cycles drop from weeks to days. The collaboration can respond to changing constraints

and explore configurations that would otherwise go untested, and expert tools become available to
everyone, including new students.



