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Problem Setup: Calibration as Optimization

want to find θ that best minimizes 
the discrepancy between the 
simulated spectra and the target 
spectra under a budget

Simulated data Target data

● Standard calibration pipelines use Bayesian optimization (BO)
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Can we use AI to help us calibrate?
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● AIs can now “do things” in the real world (LLM + tool use)

Tools

User Prompt web_search

glob

grepLLM

Your conversation so far…System 
Prompt

● Problem: LLMs become dumber as context grows (i.e., context rot).

Context window

https://www.trychroma.com/research/context-rot
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We can break long-horizon tasks into smaller chunks
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/planSystem 
Prompt

/clear

Do Phase 1System 
Prompt

Do Phase 2System 
Prompt Do Phase 3System 

Prompt

/compact
/clear

/compact
/clear

plan.md

Do Phase NSystem 
Prompt

Orchestrator
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lab-notebook.md

TASK.md

Agentic Simulator Loop

● Problem statement
● 12 tunable parameters 

and bounds
● Calibration metric

</>

Codebase

● Current Understanding
● Lessons and Constraints
● Trial history

Record

heuristic.md

Low-resolution 
simulation

doc.md
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Explore

Submit a job

/clear

compute_chi2.py

wait_queue.sh
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Questions?
Hit me up at t.chaipat@columbia.edu
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