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Cross-document semantic 
search queries to retrieve 
relevant information across 
multiple documents, rather 
than relying on exact keyword 
matches.

Model-agnostic RAG 
(Retrieval-Augmented 
generation) architecture
combines user query with 
relevant chunks from internal 
sources for context-aware 
answers 6



Published in NYSD 2025 proceedings:

https://epubs.siam.org/doi/abs/10.1137/

1.9781611978933.6
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https://epubs.siam.org/doi/abs/10.1137/1.9781611978933.6
https://epubs.siam.org/doi/abs/10.1137/1.9781611978933.6
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Instance RHIC sPHENIX STAR

www.bnl.gov ~ 15,000 webpages

www.star.bnl.gov ~  6,700 webpages

www.sphenix.bnl.gov ~ 400 webpages

www.phenix.bnl.gov ~ 200 webpages

Event Management pages
(Indico) Events up to Jan 30, 2026

Arxiv ~ 820 

Theses ~ 280

Analysis notes ~ 420

Mattermost Chats ~ 117 channels

Zenodo ~ 740 PDFs 8

Current status of data sources ingested into the Scibot

https://www.bnl.gov/
https://www.star.bnl.gov/
https://www.sphenix.bnl.gov/
https://www.phenix.bnl.gov/
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➢ Ready for you to try out 

@ https://scibot.csi.bnl.gov/

➢ Remote inference is 

provided by ALCF

➢ ePIC is also added
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https://scibot.csi.bnl.gov/


Proprietary LLM vs Scibot

Citing internal 

documents

Selecting

authorized 

vector DB

Specific dataset

selection

10



11



12



Takeaway
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Conclusion: A transferable blueprint for central knowledge discovery



Retrieval-Augmented Generation (RAG): This core architecture enables the bot to answer questions by first retrieving semantically

relevant chunks from a vast database of RHIC documents and then using an LLM to generate a response based on that specific context. 
This method significantly reduces hallucinations, ensures domain-specific accuracy, and provides traceable citations for every answer. 

Model Context Protocol (MCP): Described as the "USB Type-C" of the LLM world, MCP provides a modular reasoning pipeline. 

It standardizes the flow from retrieval and summarization to inference and evaluation, allowing the system to work flexibly with various 
local GPUs or external APIs. 

Vector Databases (ChromaDB and Qdrant): These databases store document embeddings as vectors to allow for high-speed semantic 

searches. While the project initially used ChromaDB, it transitioned to Qdrant because it provides significantly faster response times when 
handling complex filtered queries required for data segregation. 

Federated Identity and Access Control: To protect sensitive or restricted experimental data, the bot utilizes a security stack including 

PhoneBook, COmanage, and CILogon. This ensures that only authenticated members of specific collaborations (like STAR or sPHENIX)
can access their respective internal documents, while guest users are limited to public information. 

Custom Scraper Framework: This framework is designed for multi-format parsing, converting HTML, PDFs, Word documents, and 

PowerPoint presentations into text while preserving critical metadata like URLs and timestamps. it includes smart filtered crawling and rate-
limiting to prevent server overloads during data ingestion. 

Inference Engines: The system tests several engines to optimize performance, including vLLM, LlamaCPP, and Ollama. 

Benchmarking shows that vLLM scales best for multi-GPU setups, while LlamaCPP is efficient for single-GPU operations. 

Glossary
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Proprietary LLM vs Scibot
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Internal 

Resources
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