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© 1SAAC and the Problem We Are Solving

ISAAC is a DOE multi-lab effort to turn heterogeneous catalysis data into interoperable, provenance-rich The Problem / Target
records for trustworthy Al-assisted discovery.

Scientific evidence is fragmented across:

My Focus: | built and tested the metadata curation, schema validation, and evidence-verification
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layer that checks whether Al-assisted metadata is structurally valid and scientifically supported. Lab Notes Tables
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Measurement Assets Links Descriptors Problem: A metadata record can look complete yet still contain unsupported or scientifically incorrect information.
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Each record connects measurements with experimental context, descriptors, provenance, and linked [ Target: Faster scientific curation with every generated field traceable, validated, evidence-supported, and reviewable. ]
source assets.
Q A Guarded Curation Workflow
Validation checks the record against rules; verification checks its claims against evidence.

Gather Evidence Draft Candidate Metadata Validate the Record Verify Against Evidence Human Decision

Trace claims to sources. Flag

Collect notes, papers, tables, Map supported facts into the Check the schema, IDs, controlled Approve, revise, or pause when
; . . unsupported content. Suggest e . .
records, and project context. ISAAC record. terms, and integrity rules. . . scientific input is required.
only inferable fixes.
Q Supported Correction e Explicit Abstention
Exact value found in the available evidence. Exact field and reason are shown to the reviewer. No supporting evidence — leave unresolved; do not invent a value.
© From Real Beamline Data to an Auditable ISAAC Record O Evaluation

Actual SSRL BL15-2 XAS data linked to experimental context, descriptors, and provenance.
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Controlled Unexpected
Controlled Verification Test Mutation Trials Outcomes
Starting from a valid record copy, inject one known metadata defect and verify the expected response. \\ / \ /
A. Valid Baseline B. Controlled Mutation C. Explainable Response
Rules Found
Potential Scale Nal= Potential Scale gl= Determinism
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Evidence supports an exact value — suggest .
@ the correctio':,p 99 Read-Only Evaluation
A valid reference record passes the tested A known defect is injected only into an in- L ) Server-Confirmed Read-Only - DML O - DDL O
rules. memory record copy. - ~
No supporting evidence — leave unresolved _ _
and request scientist input. Public Preflight
® PASSES A FAILS - J 10/10 Public References - 7,550 Mutation Trials - 0 Unexpected Outcomes
e Scientist-Friendly Data Capture Cross-Facility State Descriptors Physics-Informed Reasoning Next-Experiment Recommendation
Make it easy for scientists to capture experimental Standardize context-rich, uncertainty-aware state Connect verified descriptors with mechanistic priors Use accumulated evidence and uncertainty to
Futu re WO rk context and metadata directly in ISAAC during their descriptors across experiments, techniques, and and simulations to support explanations of observed recommend the most informative next human-run
workflow. facilities. scientific behavior. experiment.

Al ASSISTS. RULES VERIFY. SCIENTISTS DECIDE.

Al-assisted metadata is validated against schema, verified against evidence, and reviewed before submission.
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