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WHY THIS MATTERS

The bottleneck is not archive access —
it is orchestration

github.com/NASA-IMPACT/astroquery-mcp
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Astroquery: Python access to astronomical archives
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MCP: a standard bridge between AI agents and tools
Standardized tool interface for external data services
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AstroAKD in the AKD ecosystem
A MODULAR SCIENTIFIC-AGENT STACK FOR ASTRONOMICAL DISCOVERY
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https://docs.google.com/file/d/1NKuRw6Goj5ThXQppbZfls9yKiaNplNnP/preview
https://youtu.be/qaCzvAGtL2I
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AstroAKD architecture
An MCP-based agent for natural-language search of astronomical archives



INSIDE THE MCP SERVER

astroquery-mcp turns a Python package into 
a discoverable tool surface

NASA IMPACT  •  AstroAKD 8



Example workflow

AstroAKD  •  illustrative workflow 9https://youtu.be/CzJxKnIsogc

https://docs.google.com/file/d/1w_Qg-Sv5uPBIAs4wQg6upfIpQMjrjtmo/preview
https://youtu.be/CzJxKnIsogc


Example multi-archive workflow
for a natural-language request using target data, metadata, and literature
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Example multi-archive workflow

AstroAKD  •  illustrative workflow 9https://youtu.be/jBOJXP3x1lA

https://docs.google.com/file/d/1O6EtR2RSs4B-nr2l5-GAGNbtTDQkbcbv/preview
https://youtu.be/jBOJXP3x1lA


AstroAKD-Bench
Benchmarking AstroAKD for natural-language search of astronomical archives

Synthetic astronomy queries, MCP tool traces, and repeatable agent evaluation
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AstroAKD-Bench provides a transparent, repeatable benchmark for AstroAKD data search agent.
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ASTROAKD-BENCH / EVALUATION

A/B/C: MCP only vs AstroAKD vs Web only
A controlled three-arm comparison with the same synthetic astronomical questions



ASTROAKD-BENCH / EVALUATION

Measured A/B/C results
astroakd_100   |   100 questions   |   GPT-5.2   |   original, common 8-turn budget

Automated reference-answer agreement

92 evaluable questions
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A MCP only
87 / 92

95.65%

B AstroAKD
88 / 92

14.13%

C Web only
13 / 92

Operational metrics

Metric A B C

Completed 98/100 100/100 100/100

Mean time (s) 21.20 21.33 16.19

Tokens (M) 0.80 1.47 1.72

Original common 8-turn run shown here; A’s two errors were resolved only in a 
separate diagnostic.

Coverage: 80 single-call + 12 multistep references = 92 evaluable  |  8 excluded (need independent archive query plan)
Agreement means automatic comparison to archive-derived reference answers; it is not independently verified scientific accuracy.
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TAKEAWAYS

AstroAKD makes archive search conversational —
while keeping the archives authoritative.

1 MCP access matters for astronomy search.
On 92 evaluable questions, 
A = 94.57% and B = 95.65% agreement, 
versus 14.13% for web-only.

2
Domain guidance shows a modest improvement 
in overall reference agreement.
AstroAKD (B) slightly outperforms MCP-only (A), 
especially when combining evidence from several archives.

3 Reliable agents need structured evaluation as well as good tools.
Reference collection, traces, and automated scoring make 
benchmark-driven iteration possible.

Next: resolve remaining literature-plan cases and continue strengthening AstroAKD + astroquery-mcp.
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QUESTIONS

Questions?
Thank you
AstroAKD: an MCP-based agent for natural-language 
search of astronomical archives

AstroAKD AstroAKD-Bench astroquery-mcp

github.com/NASA-IMPACT/astroquery-mcp     •     github.com/NASA-IMPACT/astroakd-bench
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