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Abstract:

This talk explores how artificial intelligence could transform theoretical physics over the next 25 years by addressing the crucial
challenge of navigating an increasingly complex scientific literature landscape. We introduce Litmaps, a platform leveraging Al
and visualization techniques to accelerate literature discovery and insights.

We illustrate Litmaps' current capabilities in rapidly identifying relevant connections and advancing theoretical research. We
also outline critical engineering challenges, including open access to historical literature, data standardization, and managing
uncertainty in Al models.

Finally, we highlight the importance of collaboration among physicists, Al researchers, engineers, and entrepreneurs, to realise
the Al-enhanced future of theoretical physics research.
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In 25 years, Al may solve complex physics
problems — but can we point it to the right
questions?
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SCIENTIFIC PAPERS PUBLISHED PER YEAR
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Priem, J., Piwowar, H., & Orr, R. (2022). OpenAlex: A fully-open index of scholarly works, authors, venues, institutions, and concepts. ArXiv, https://arxiv.org/abs/2205.01833
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hep SCIENTIFIC PAPERS SUBMITTED MONTHLY TO arXiv
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https://info.arxiv.orgfabout/reports/submission_category by year.html
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Literature Discovery
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Bottleneck: Inefficient discovery and
synthesis processes — humans can’t
scale rapidly.

Pirsa: 25040065  Page 7/15



peroxiredoxin n

About 79,400 results (0.03 sec)

HTmL] Overview on peroxiredoxin

SG Rhee - Molecules and cells, 2016 - Elsevier

Peroxiredoxins (Prxs) are a very large and highly conserved family of peroxidases that

reduce peroxides, with a conserved cysteine residue, designated the “peroxidatic” Cys (CP ) ...
% Save YU Cite Cited by 420 Related articles All 16 versions Web of Science: 260

Peroxiredoxin 1 and its role in cell signaling
CA Neumann, J Cao, Y Manevich - Cell cycle, 2009 - Taylor & Francis

Peroxiredoxins (Prdxs) are a family of small (22-27kDa) non-seleno peroxidases currently
known to possess six mammalian isoforms. Although their individual roles in cellular redox ...
Y¢ Save Y9 Cite Cited by 276 Related articles All 10 versions Web of Science: 182

Advances in our understanding of peroxiredoxin, a multifunctional, mammalian
redox protein

J Fujii, Y Ikeda - Redox Report, 2002 - Taylor & Francis

... Anew family of proteins with an antioxidative function, now designated as peroxiredoxin (Prx), ...
Genetic mapping of six mouse peroxiredoxin genes and fourteen peroxiredoxin related ...

Y¢ Save 99 Cite Cited by 487 Related articles All 8 versions Web of Science: 325 99

Peroxiredoxin evolution and the regulation of hydrogen peroxide signaling
ZA Wood, LB Poole, PA Karplus - Science, 2003 - science.org

Eukaryotic 2-Cys peroxiredoxins (2-Cys Prxs) not only act as antioxidants, but also appear
to regulate hydrogen peroxide—mediated signal transduction. We showthat bacterial 2-Cys ...
Y% Save Y9 Cite Cited by 1598 Related articles All 15 versions Web of Science: 1120 %
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Challenges

 Open Access to full text literature beyond recent years

« Extracting data from PDFs

« Standardization and interoperability of literature databases

« Handling inconsistencies in literature-based Al models outputs

« Building user interfaces help humans get the most out of Al breakthroughs
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The Next 25 Years
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Collaboration Required!

e Physicists to define key questions and validate quality.

e Al researchers and engineers to build robust, interpretable models.

e Entrepreneurs and toolmakers (like Litmaps) to deliver scalable infrastructure
and user interfaces.
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Litmaps Today

e 100,000+ of researchers using our product monthly

e Integrations with other tools in the ecosystem (e.g. Zotero, PaperPile, and
arXiv)

e Emerging capabilities (e.g., embedding-based semantic search, network
analysis).

e Large Language Model insights beginning to be integrated, and results cross-
referenced with Litmaps corpus
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Thank you!
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