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Knowledge Graph related publications

Google scholar search:

“Astrophysics Knowledge Graphs” => 10 results {all time}
“Physics Knowledge Graphs™ ~ 20 results

ArXiv search:

Search term(s) .
"Knowledge Graph" All fields v Type H ]tS

e s - all categories of physics 23
"Linked Open Data" All fields v

Add another term+ AStrOphy51CS (a“) 7
e (5 IVOA context, 2 instrument building context)
3 computer scence e @ Condensed Matter & Statistics /
JEconom ics (econ) J Quantitative Biology (q-bio)
Scence caey e MESTYSEMS - Dquanttatve Finance (1) Physics + Social Sciences 4
[J Mathematics (math) U statistics (stat)
O Include cross-listed papers ® Exclude cross-listed papers Q u a n t u m P h yS.I CS (T h e O ry) 2
e var. other (each) 1
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Knowledge Graph related publications
Main subject / ansatz

bibliometrics

citation analysis

* improving useability of data archives

finding concept relations with Machine Leaning application to papers

Examples:

* Archive organisation related
Decades of Transformation: Evolution of the NASA Astrophysics Data System’s Infrastructure (arXiv:2401.09685v1 [astro-ph.IM] 18 Jan 2024)

“The future is uncertain but most of us will agree that Al will play a major role in the development of digital scholarship. The technologies that are
most likely to revolutionize the way we interact with the scientific literature are LLMs and I<nowledFe Graphs (KGs). While LLM-powered chatbots
have gotten the most attention from the general public, the adaptability of LLMs make them general purpose tools for a variety of Natural Language
Processing tasks, such as structured information extraction, named entity recognition, and metadata enrichment. Knowledge Graphs can be similarly
used to support information retrieval, semantic search, and metadata normalization. For an example of how ADS started using LLMs and KGs in its
pipelines, see Shapurian et al. (2023). We expect that this approach will be fundamental in developing SciX into a fully featured interdisciplinary
system.

« ComputerScience-related

using information theoretic Infomap algorithm
Knowledge Graph in Astronomical Research with Large Language Models: Quantifying Driving Forces in Interdisciplinary Scientific Discovery

(arXiv:2406.01391v1 [astro-ph.IM] 03 Jun 2024)

« Supporting mission selection processes
Satellite + instrument construction from science idea to funding & building
Extracting Science Traceability Graphs from Mission Concept Documentation using Natural Language Processing
https://doi.org/10.2514/6.2022-1182
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https://arxiv.org/html/2401.09685v1/
https://doi.org/10.2514/6.2022-1182

Knowledge Graph related publications

Science related: Machine Learning on Cosmoloy Simulation
Inferring Halo Masses with Graph Neural Networks (DOI 10.3847/1538-4357/ac7aa3)

“Understanding the halo-galaxy
connection is fundamental in order to
improve our knowledge on the nature
and properties of dark matter. ....

In order to capture information from
correlations among galaxy properties
and their phase space, we use Graph
. v Neural Networks (GNNs), which are
AT g [l designed to work with irregular and
Cosmology & Nongalactic Physics L A : S p arse d a t a.”

@ Earth & Planetary Science
High Energy Astrophysics

Solar & Stellar Physics

@ Statistics & Al

o St | L RS AN Their KG app is depicting results on
@ strumenta Design ’ Y TN I T https://github.com/PabloVD/HaloGraphNet




Why KG are not widely used

PUNCH sciences

have long runm’nF processes to
develop proposals for instruments
(5+years)

highly formalised selection
process

construction of an instrument /
experiment takes 5-15 years

data taking ~ 5+years

data cleaning + preparation for
science analysis ~ up to 5 years

data exploitation by the
instrument builders with
(community dependent) embargo
periods

different approaches with public data

data and analysis software tighl%/
coupled (HEP), implicit ‘metadata’

distributed data in astrophysics
with TIAU and IVOA metadafta
schema
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Data Management: Production Data Management: User Access
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not one, but diverse lifecycles of data and software
see also: 10.5281/7zen0do.8368435 and 10.5281/zen0do.10677952



https://zenodo.org/doi/10.5281/zenodo.8368435
https://zenodo.org/doi/10.5281/zenodo.10677952

Example from an instrument building consortium

AMOST Data Exchange Unit (DXU) workflow

« data properties developed
by consortium scientists
are described in DXU

» data description,
metadata use [IAU, ESO
and IVOA metadata
schema, contained in
platform

* via gitlab, a CI process is
securing the proper

create application + validation of

validate the requirements to each
special data model

* FITS header contains the
metadata

validate

document

FITS files

* Primary header (metadata)

* Binary tables
nary 0. Streicher, AIP https://www.4most.eu/cms/home/
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