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FY26 Funded Activity: Bi-level Detector Optimization Framework

e Wonyong Chung (Princeton) “Bi-level Al-based Detector Optimization Framework

e Status: Wonyong implemented framework and complete example of outer (reconstruction) + inner (geometry)

loops for dual readout crystal [Mar 2026]

e Funding through PSC for work shared by PSC and AIM
e FY26 budget: $33k (0.2 FTE of Wonyong)
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https://indico.global/event/17300/#6-roundtable-updates-princeton

Bi-level Detector Optimization (BDO) + Agentic Workflows

e  Building on Wonyong’s framework, SLAC has adapted scientific-focused Al agentic workflows to (a) improve efficiency /
completeness of traversal of optimization space and (b) identify more optimal points
o  Effort: 0.2 postdoc Qibin Liu, 0.2 PhD student Liangyu Wu (ECA-funded) — good synergy with other funding
) First result in preparation for the Stanford Physics & Al conference (PAI26) [2604.XXXXX]

Next plans:
e Implement digitization in BDO framework to allow optimization of sampling rate and other features for waveform analysis task.

o  SLAC also studying “smart” readout for crystal DRO: interest in optimizing detector considering at-source feature extraction
scenarios [2604. XXXXX]
° Full FCC-ee physics study, using the full IDEA detector, optimizing for sensitivity to trilinear higgs self coupling from ZH recoil — achievable
with Agentic Workflow
e  Towards EIC Detector 2 as nearer-term use case?

Score vs R_cluster [mm] (all tested points)

Score vs E_threshold [GeV] (all tested points)
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https://datascience.stanford.edu/events/center-decoding-universe/c4du-annual-conference/2026-conference-physics-and-ai-pai26

FY27 Request

Task Budget

0.4 FTE Wonyong (continuing) $66k
Bi-level Detector Optimization
Framework

Detector Optimization Challenge | $20k
+ agents

Justification

Continue successful work
towards increasingly
complex/realistic optimization
scenarios and integrating results
into FCCee detector teams.
Provide regular tutorials to
community to ensure broad tool
usage.

Inspire better community
engagement in detector
concepts



