
www.helmholtz.ai

Extracting Measurements from (legacy) publications

Peter Steinbach, Tino Gottschall, Timo Niehoff, Jan Ebert & Alexandre Strube (FZ Jülich,
Helmholtz AI)

Helmholtz-Zentrum Dresden Rossendorf, Helmholtz AI / Feb 21, 2024 / LIPS’24

mailto:p.steinbach@hzdr.de


1/17

Today’s Agenda

1. Motivation
2. Publishing Madness
3. Our Approach
4. Summary

Peter Steinbach, Tino Gottschall, Timo Niehoff, Jan Ebert & Alexandre Strube (FZ Jülich, Helmholtz AI) Extracting Measurements from (legacy) publications

mailto:p.steinbach@hzdr.de


2/17

Motivation
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H2: energy distribution in a carbon-neutral society

Copyright by Blaurock Markenkommunikation
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Better H2 liquidification: magnetocaloric effect
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Challenge: Find Material that Maximizes Temperature Change at
minimal magnetic field expanse

Copyright by Blaurock Markenkommunikation
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Publishing Madness
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Present: People research different material compounds and publish
vividly
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PDF: a digital form of an analogue paper

often measurements reported
in text, graphs, tables
hard to query automatically
(across papers)
reusing measurements
requires human
my guess: magnetocaloric field
too small to warrant community
database (by publishers)

Peter Steinbach, Tino Gottschall, Timo Niehoff, Jan Ebert & Alexandre Strube (FZ Jülich, Helmholtz AI) Extracting Measurements from (legacy) publications

mailto:p.steinbach@hzdr.de


9/17

Our Approach
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Retrieval Augemented Generation (RAG) [Lew+20]

Figure taken from [Gao+24]
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RAG is a super active field!

Figure taken from [Gao+24]
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What we did ...

six PDF files from community: created test dataset from these
use lagnchain to facilitate RAG pipeline
(chroma DB)
sentence_transformer embedding models
(all-MiniLM-L6-v2, all-MiniLM-L12-v2,
multi-qa-distillbert-cos-v1)
Mistral-7B LLM hosted by Helmholtz LLM service blablador

helmholtz-blablador.fz-juelich.de
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Preliminary result: nearest neighbor ellbow plot

as expected: precision
increases with increased k

choose k = 6 as best value
low precision? test snippets
yield varying window sizes
between relevant information
so far: Mistral does not filtered
nearest neighbor hit list further
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Hallucinations? Somewhat.

What are the reported values of adiabatic temperature change due to IEM transition?
Based on the provided context, the reported values of the adiabatic
temperature change due to the IEM transition are 15.4 K for a
magnetic field change from 0 to 5 T at the critical temperature
Tc=287 K, and a remarkable value of over 17 K in a 10 T magnetic
field without pressure.(Mixtral 8x7b)

What are the reported values of isothermal temperature change due to IEM
transition?
Based on the provided context, the reported value of isothermal magnetic
entropy change (DSm) due to the IEM transition is 231 J/kg K in the
magnetic field change from 0 to 5 T at a temperature TC = 287 K for the
(La0.90Sr0.10)13 compound. For the same magnetic field change and
temperature, the indirectly evaluated adiabatic temperature change (DTad)
is 15.4 K. However, regarding the (La0.90Sr0.10)13 compound, the values of
isothermal magnetic entropy change and indirectly evaluated adiabatic
temperature change are 230 J/kg K and 12.1 K at TC = 184 K,
respectively.(Mixtral 8x7b)
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Summary
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Wrap-up and call to action

RAG appears to be a promising candidate to make LLMs more context aware (and
perhaps even safe)
started to create and validate RAG pipeline given community dataset
more comprehensive analysis enroute (multiple LLMs, better prompting, better
validation)

Call to Action

1. Current Publication Practices (in some domains) hinder scientific progress. Let’s use ML
to fix that!

2. Should you be working on a similar topic (but maybe in a different field), please reach
out to me! I love to learn from experiences, ideas and different data.

Thank you for your attention!
Happy to receive Feedback, Questions or Comments.
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