
Data Enrichment Updates

ADSUG Meeting, November 2023
Felix Grezes, Tom Allen, Golnaz Shapurian 

1

Presenter Notes
Presentation Notes
Chair JJ Kavelaars asked, "Since last meeting the capability of large-language-models (LLMs) has transition and they are now part of the standard work flow. How will ADS adapt to this era?"





Data Enrichment: Introduction 

ADS continues its efforts to enrich our data:

by using Machine Learning technologies to develop 
internal tools.

● astroBERT+ for planetary names detection
● astroBERT for UAT keyword assignment
● astroBERT for SciX categorization

by collaborating with external partners.

● WIESP 2023 and FOCAL
● NASA SMD foundational model efforts
● Universe TBD
● Summer PhD student internship
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Presenter Notes
Presentation Notes
We are continuing our efforts to use ML tools both internally (astroBERT for SciX Categorizer, UAT keywords) and externally through collaborations. These collaborations allows us to be exposed to new research that we might use to build tools that would be useful to ADS user.




Data Enrichment - astroBERT Review

astroBERT is a language model trained on our astronomy text data.

● ~4B tokens from 395,499 recent astronomy papers with XML 
sources

● openly available: https://huggingface.co/adsabs/astroBERT
○ includes tutorials

● base for downstreams tasks
○ Detecting Entities in the Astrophysics Literature: 

https://ui.adsabs.harvard.edu/WIESP/2022/SharedTasks
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https://huggingface.co/adsabs/astroBERT
https://ui.adsabs.harvard.edu/WIESP/2022/SharedTasks


Data Enrichment: ML Models into Production

Planetary Names

Allow searching on planetary 
feature names and linking to USGS 
Gazetteer

Unified Astronomy Thesaurus Keywords

Automate generation of keywords 
using UAT terms

SciX categorizer

Automate time-intensive 
curation processes

Section of the UAT hierarchy. 8

https://planetarynames.wr.usgs.gov/
https://planetarynames.wr.usgs.gov/


External Collaborations: 2nd WIESP 2023

● We co-organized the 2nd Workshop on Information Extraction from 
Scientific Publications
○ https://ui.adsabs.harvard.edu/WIESP/2023/
○ partnership with Dr. Tirthankar Ghosal of Oak Ridge National Lab
○ 16 participating papers

● Keynote talk by Dr. Yuan-Sen Ting from the Australian National University
○ Can Artificial Intelligence Generate Meaningful Scientific Hypotheses?  

Dr. Tirthankar Ghosal

Dr. Yuan-Sen Ting 9

https://ui.adsabs.harvard.edu/WIESP/2023/


External Collaborations: FOCAL@WIESP2023

Function Of Citation in the 
Astrophysical Literature (FOCAL)

Addresses questions relating to the 
function, polarity, or impact of a given 
citation within a given work by 
analyzing the context surrounding the 
citation.

● Over 6000 annotated citations
● Addresses citation function
● Used for WIESP 2023 Shared Task
● Publicly Available Dataset

Example of text annotated for citation function analysis. 11

https://huggingface.co/datasets/adsabs/FOCAL


NASA SMD Efforts for a Foundational LLM

● We are part of NASA's efforts to build a large foundational 
language model for the Science Mission Directorate's needs.
○ Led by Dr. Rahul Ramachandran at Marshall Space Flight Center
○ collaboration with IBM and Dr. Bhatta Bhattacharjee

Dr. Rahul Ramachandran

Dr. Bhatta Bhattacharjee
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Open Corpus

Two datasets to be shared for language model 
training with collaborators.

● Over 2.8M articles that are open access
● Full Text of each article
● Abstract, References and Citations for 

articles, when available

● Contains question answer pairs for sample of 
50 articles for model validation

Dall-E generated image inspired by the Open Corpus dataset. 13



Open Corpus - Question/Answer Pairs

Text: One method to constrain the hot wind properties 
directly is by X-ray observations. Recently, Strickland & 
Heckman (2009) constrained the wind parameters in the 
archetypal nearby starburst galaxy M82 using hard X-ray 
observations of its central region, finding a high 
thermalization efficiency (∼ 1) and a mass-loading 
efficiency of M˙ hot/SFR ∼ 0.5. However, superwinds in 
other galaxies with star formation rates (SFRs) of 1 − 
1000M⊙ yr−1 at both low and high redshift are much less 
well studied, and a more generic approach needs to be 
introduced to constrain the hot wind properties and to 
understand their dynamical importance for rapidly star-
forming galaxies. Therefore, we apply the CC85 model 
across a wide range of galaxies from dwarf starbursts to 
ultra-luminous infrared galaxies (ULIRGs). By using the 
observed X-ray properties of galaxies we constrain the 
thermalization efficiency and mass loading of hot winds.

Can be Answered

Q: What type of observation can directly 
constrain hot wind properties?

A: X-ray observations can constrain hot wind 
properties.

Cannot be Answered

Q: What is the mass of the black hole at the 
center of the Milky Way galaxy?

A: It is a little over 4 Million Solar masses.
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Universe TBD 

International team that aims to democratize the use of LLM for astronomy.

● Alberto Accomazzi collaborated on the release of AstroLLaMa 
● Awarded grant for GPT4 on Azure via Dr. Alyssa Goodman of Harvard 
● We hosted talks by Dr. Jo Ciucă and Dr. Yuan-Sen Ting this summer
● Sergi Blanco-Cuaresma and Kelly Lockhart collaborated on the 

development of SciX Brain

AstroLLaMA Dr. Jo Cuică

Dr. Alyssa Godman
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Models & Datasets

Blog Post with links to more information about 
ADS models and datasets.

https://ui.adsabs.harvard.edu/blog/ads-models-and-datasets
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https://ui.adsabs.harvard.edu/blog/ads-models-and-datasets


Summer PhD Student Internship

● We hosted an internship for Atilla Kaan Alkan from the 
Université Paris-Saclay
○ designed and implemented tools to help with information 

extraction from Astronomer's Telegram
■ reference extraction
■ co-reference resolution
■ entity linking
■ relation extraction

Atilla Kaan Alkan
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