
AutoXRD
Powder XRD Input

Observed Pattern  yobs

Calculated Pattern  ycalc

Residual  yobs − ycalc

Bragg Positions

Radiation: Cu Kα (λ  = 1.5406 Å)
Geometry: Bragg–Brentano   
Range: 5° – 90°
Step: 0.02°
Time/Step: 2 s/step  
Temp: 298 K

Phase 1 Phase 2 Phase 3 Evidence Extractors
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② XRD Skill-Guided Planning – 10 Core Skills

Le Bail Matching Lattice Refinement Phase Quantification Resid ual Diagnosis Phy sical Audit

Scientific Plan / Executable Workflow
{stage, par ameters/code, bound s, evidence, prediction s}

③ Scientific Action Execution Layer
Pattern Parser Structure Parser FullProf Engine Resid ual Extractor Phy sical Validator Artifact Store
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Profile Refinemen t

GSAS-II Engine
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Candidate Crystal Structures

Fit Evidence
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Accepted candidate state

Evidence-backed action

accepted transition

rejected transition

XRDBench
Evaluation protocol

XRDBench-QA XRDBench-E2E

XRDBench-QA

100 diagnostic tasks
Difficulty split

30
Easy

40
Medium

30
Hard

Exact
Structured
decisions

Objective
Parameters · phases

· fit metrics

LLM Judge
Scientific

correctness

Diagnostic question answering and end-to-end executable XRD workflows

20 Maximum Steps ≤ 20
per case  ·  budget enforced  ·  logged

Evaluation criteria

XRDBench-E2E

34 End-to-End Powder-Diffraction Tasks

Maximum steps ≤ 50 

Execution and physical gates

Artifact Validity 15% · Hard Metrics 55% · Judge 30%

Evaluation

Performance
Quality of results

Efficiency
Tokens · time · steps · cost

Failures
Gate failures & error analysis

✓

rejected candidate state

e5


