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Regular Prompting vs. Agentic AI Approach
Agentic AI provides more control over the model response.2

Programming AGENT.md and SKILL.md files
To provide essential model context & specify code executables. 

Reproducibility and Accuracy Verification
To validate workflow performance & identify edge-case uses.

• Aerogel-epoxy nanocomposites 
are promising next-generation 
aerospace materials1

• Composite optimization is a major 
challenge due to the high-
dimensional design space and 
cost of experimentation

• Agentic artificial intelligence (AI) 
is an emerging strategy for 
accelerated data-driven workflows

Overview of Agentic AI Workflow for High Performance Material Discovery

Discovery Agent vs. Gemini Deep Search Comparison

Motivation

Objectives
1. Automate source discovery from a research literature fingerprint.
2. Perform high-throughput data extraction from source PDFs.
3. Propagate results to a single data table where materials are 

ranked according to established Ashby’s indices.
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Compiler Agent Performance Run on Cloud-Based LLMs

Crosslinks 
#1 (epoxy)

Crosslinks 
#2 (particles)

1. The end-to-end workflow was independently implemented on 6 
machines using Claude Haiku 4.5 and consistent prompting.

2. Multiple generated data sets were screened by a human reader 
and each entry compared to that in the source literature.

3. This procedure was performed on data sets extracted from 30-
40 independent sources.

4. Compiler validation across LLMs was performed on synthetic 
data containing no missing values (n=3 trials per model).

Conclusion: Discovery Agent consistently identifies high quality and relevant peer reviewed literature on silica epoxy 
composites faster than Gemini Deep Search, with seamless integration into the automated workflow. 

Discovery Agent Gemini Deep Search
• Identifies highly relevant peer reviewed literature based 

on citation chain and research fingerprint
• Identifies literature and generates summary in less than 5 

minutes
• Seamless integration into Compiler agent

• Identifies peripherally related sources to generate report  
• Results are highly dependent on hyper specific user 

prompt 
• Search requires 20 minutes per inquiry and a subscription

Conclusion: Claude Sonnet 4.6 offers superior Compiler agent performance compared to other LLMs, with tradeoffs for higher 
cost and lower speed. NotebookLM (data not shown) offers a high-accuracy commercial alternative to the Compiler agent.

Defines strict rules and ensures 
a highly reproducible output for 

every run.

Allows for a continuous update 
of the recipes database.

Laboratory Integration & Workflow Refinement

Local LLMs Cloud-based LLMs
Test fully local LLMs workflow 

via Hyak/DGX Spark4,5
Test Gemini Gems integration 

into NotebookLM6

Advantages and Applications

Demonstrates 
enhanced retrieval 

of unique, reputable 
sources compared 

to Gemini Deep 
Search.

Provides material 
rankings based on 
Ashby’s indices. 

Improvements for 
reproducibility are 

required.

Discovery Grader

Workflow Results

Figure 1. (A) Compiler agent performance for values reported (i.e., extracted from synthetic data PDF) and accurate across 
different LLMs, n=3 per model. (B) Price per token to run each model as of early 2026.3,4 (C) Throughput in tokens/second to 
run each model across major cloud providers as of early 2026.5 All data reported as mean ± standard deviation.

A B C

• Workflow integrates with different LLM models for scalability
• High autonomy with minimal user prompting required
• Broader impacts in materials formulation via substitution of key 

words in Discovery.md, enabling research acceleration

Future Work

Conclusion


