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Motivation
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H: energy distribution in a carbon-neutral society

Copyright by Blaurock Markenkommunikation
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Better H, liquidification: magnetocaloric effect

Copyright by Blaurock Markenkommunikation
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Challenge: Find Material that Maximizes Temperature Change at
minimal magnetic field expanse

u Single crystal gadolinium in pulsed fields
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Publishing Madness
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Present: People research different material compounds and publish
vividly

Cantants lists available at SciancaDiract

RESEARCH ARTICLE | AUGUST 04 2015
Specific heat and entropy change at the first order phase Journal of Alloys and Compounds -1
transition of La(Fe-Mn-Si),.-H compounds © n oD TS i o Sl comy e oo =

Vittorio Basso; Michaela Kiipferling; Garmen Curcio © ; Gecilia Bennati: Alexander Barzca; Matthias Katter;
Milan Bratko; Edmund Lovell; Jeremy Turcaud ©© ; Lesley F. Cohen

M) Check for updates Magnetocaloric properties of NdxGds_xSigMngsCrgs (x = 0.5, 1, 1.5) )

Eunjeong Kim , Ki Hoon Kang , Chong Seung Yoon

L Appl. Phys. 118, 053907 (2015)
Divio of Matertats St and Engrcerng, Honyan Univerty, Seou, 04762, St Korea

https/doi.0rg/10.1065/1.4926086

Role of interplay of austenite and martensite PAPER - OPEN ACCESS

phase fractions on the magnetocaloric and

magnetoresistance effects across the martensite On the high-field characterization of

transition in Ni,sMn4.Sn,In, Heusler alloy near magnetocaloric materials using pulsed magnetic
room temperature fields
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PDF: a digital form of an analogue paper

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

Indexing

Documents

How do you evaluate the fact
that OpenAl's CEO, Sam Altman,
went through a sudden dismissal

Chunks|Vectors

and then was rehired by the
company, resembling a real-life
version of "Game of Thrones" in
terms of power dynamics?

embeddings

Retrieval

' '
1 by the board in just three days, b
' i

[ Relevant Documents J
...l am unable to provide comments on
future events. Currently, | do not have
any information regarding the dismissal % ner: t|
and rehiring of OpenAl's CEO ... R LMo Ge TS 0 AR -
Question

How do you evaluate the fact that the LR W

OpenAls CEQ, ... ... dynamics?
Please answer the above questions
based on the following information

OpenAl as CEOQ, Silicon Valley Drama

This suggests significant internal BessmblesithelzbentlianiComedy

disagreements within OpenAl regarding
the company's future direction and

'
Chunk 2: "The Drama Concludes? Sam |
Altman to Return as CEO of OpenAl, |

'

B P 3 Chunk 1:
strategic decisions. All of these twists ! Chunk 2: -
and turns reflect power struggles and ' Chunk 3¢ Boardito Undergo Restructuring
corporate governance issues within g .

OpenAl... Chunk 3: "The Personnel Turmoil at
OpenAl Comes to an End: Who Won

Ty 2 and Prompts ! and Who Lost?"

Figure taken from [Gao+24]

Combine Context
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RAG is a super active field!

Inference

2024
InstructRetro
Retro++
2023 S N\ T e N\ A A
GraphToolformer
N
Toolformer
2022 - NG
Augmentation Stage ' | Augmentation Source
(CREALM ) -
2020 Ui ot
TR [ Fine-tuning ] Structured Data
LLM Generated Content

Augmentation Process
erative Fetrioval !

(Recursive Retrieval )

et reprasnts O rocases |

(e et ) ¢

Adaptive Retrieval

Retrieval—Augmented Generation \

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

= six PDF files from community: created test dataset from these

m use lagnchain to facilitate RAG pipeline
(chroma DB)

m sentence_ transformer embedding models
(al1-MiniILM-L6-v2,all-MinilM-L12-v2,
multi-ga-distillbert-cos-vl)

= Mistral-7B LLM hosted by Helmholtz LLM service blablador

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

chunkoverlap = 10 | chunksize = 100 chunkoverlap = 10 | chunksize = 300 chunkoverlap = 10 | chunksize = 500
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= as expected: precision
o / increases with increased k

tap = 50 | chunksize = 100

= 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.
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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)
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Hallucinations? Somewhat.

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. Mixtral8xb

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

B RAG appears to be a promising candidate to make LLMs more context aware (and
perhaps even safe)

B started to create and validate RAG pipeline given community dataset

B more comprehensive analysis enroute (multiple LLMs, better prompting, better
validation)
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Wrap-up and call to action

B RAG appears to be a promising candidate to make LLMs more context aware (and
perhaps even safe)

B started to create and validate RAG pipeline given community dataset

B more comprehensive analysis enroute (multiple LLMs, better prompting, better
validation)

Call to Action
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Wrap-up and call to action

B RAG appears to be a promising candidate to make LLMs more context aware (and
perhaps even safe)

B started to create and validate RAG pipeline given community dataset

B 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! | 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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