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About Me

& 2011: MSc in Physics (BME)
MSc 1n Engineering (EC Lille, France, double degree program)

& 2017: PhD in Physics (BME)

& statistical physics, computer simulations of networks in C++
and hybrid phase transitions

¢ taking some machine learning courses in Python

& Since 2016: Wigner RCP

& theoretical neuroscience, complex systems, machine learning

¢ using cloud computing, some GPU programming (in Python :D)
& since September 2024 an AI Ambassador
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HUN-REN AI Ambassador program

Ambassadors

Example: https://ai.wigner.hu

& spread information about the services provided by the headquarters

& organize inspiration events and workshops |Ilﬁllﬂ

& forward the researchers’ needs to the headquarters *

HUN -REN Al Ambassadors
Experts are available as a technical support team

1 ]
& Gergd Szabo (BME mechatronics engineer; freelance Data Scientist): HUN /.\tls
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& Gergl Kéczdn (Obuda University, IT engineer; experience in DevOps): 4
infrastructure
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Contents

¢ Large Language Models

& Use cases: literature review, novelty research, market analysis

¢ Infrastructures: Web-based, GenAl4Science, local machine (ollama)
& Generative Al

& Use cases: writing aid, pair programmer, illustrator

& Infrastructures: SciSpace, GitHub Copilot, ChatGPT
& Physics-Informed Neural Networks

¢ Fit on training data

& Comply physical laws
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Large Language Models
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How do we define artificial intelligence?

Scientific picture Legal picture (Al Act)

¢ If you sell Al or offer it as a service don’t forget to ask your lawyer

{\‘:\C\a\ \ntelligence (Al)

Computer system
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Large Language Models

¢ A text prediction tool (Al - ML/NNs — NLP — LLM — Transformer — GenAl — ChatGPT)
¢ Trained on web corpus, including books, Wikipedia, StackOverflow and similar
& It is good at typical tasks and getting better for automated reasoning
¢ No logical reasoning per se or understanding of text expected
& It can be instructed
¢ Prompt engineering: formulating task for a GenAl in natural language (no programming skills)
¢ Instructions shall be clear, specific and describe all important aspects, use examples
¢ Can take roles (“Please, explain as an expert speaking to a 6-year old.” or “Be sarcastic.”)
¢ Takes no responsibility for the output
& Not a coauthor (see EU’s AI Act)
& May be wrong, biased or stereotypic

¢ Rapidly developing: what we see tomorrow may be surpassed tomorrow.
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Literature review (Perplexity)

2k

: & Web search (query language matters)

+ forbidden finite-temperature phase transition in 1D Ising models @ References for eaCh Statement

#% Valasz & Képek < Forrasok-17 @ Feladatok

KBS;W Q Physical Review B ) arxivorg @ Physical Review Resea... o arxinrg ; @ D eep researCh avaj.lable

Paradigm for approaching Thermal transitions in a Paradigm for af hil the
@ the forbidden phase... one-dimensional, finite-siz... the forbidden phase ition in the Isin__

¢ Breaks down task into queries

Forbidden Finite-Temperature Phase Transition in 1D Ising Models

== Background

o The one-dimensional (1D} Ising model with short-range interactions is a cornerstone of statistical 0 ViSitS a'nd Summa’rizes multiple Sources

physics, known for its simplicity and exactly solvable nature. A classic result, proven by Ising
himself, is that this model does not exhibit a true thermodynamic phase transition at any finite

temperature: the free energy remains analytic, and no spontaneous magnetization arises except at 0 EValuatCS Whether necessary inf O retrieVe d

absolute zero. This "forbidden” phase transition is a direct consequence of the dominance of
thermal fluctuations over cooperative ordering in 1D systems with only nearest-neighbor
interactions 2 3 & .

Approaching the Forbidden Transition: Recent Developments

Ultra-Narrow Phase Crossover (UNPC) and Marginal Phase Transition (MPT) @ PI‘O Version for T_us ers

Recent research has shown that while a true phase transition is mathematically forbidden in the 1D

. Ising model, it is possible to approach this forbidden transition arbitrarily closely through specific (Magenta momentS)

— model modifications. Two key concepts have emerged:

[«

Q | ® Kérdezzen barmit.. g @ ¢ “ ?
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Literature review (SciSpace)

SCISPACE Papers ch or ask Pricing SCISPACE Papers = < a ques Pricing

¢ Conclusion
My Searches

The synchronization of power delivery networks on a continental scale is a complex task that requires advanced
Technical aspects of power delivery network synchronization on a continental scale focusing on grid modeling and management strategies to ensure grid stability, frequency regulation, and optimal voltage conditions.
stability, frequency regulation, and voltage conditions. Include how these aspects are modeled and Various approaches, such as the use of VSC-HVDC links with MPC, PINN-based RFSM, adaptive inertia VSGs, low-
order frequency and voltage models, phasor domain models for GFM, and DOBC for frequency and voltage regulation,

have been proposed to address these challenges. These strategies have been validated through simulations and

managed in large-scale power systems.

rd  High Quality | Deep Review Gen~ experimental setups, demonstrating their effectiveness in enhancing the stability and reliability of large-scale power

systems.

@ Research Steps See all steps v Read Less A~

[Z Save to Notebook APA, Bullets v & Find Topics [Z) Write Feedback

Answer from top 20 papers [ PDF (] Open Access Y. More filters i t &, Export w

[J Papers(20/311) Insights Add a Column

Technical Aspects of Power Delivery Network Synchronization on a Continental Scale
) » ] Journal Article « 10.1108/TPWRD.2013.2280467 g The paper focuses on stabilizing large power
Grid Stability, Frequency Regulation, and Voltage Conditions 1. Stabilization of Large Power Systems Using VSC— systems using VSC-HVDC links and model
icti o o A i Suggested Colt
Modeling and Management of Larg > ver Systems HVDE and Model Predictive Control predictive control (MPC) to manage grid stability, o8
Alexander Fuchs, Markus Imhof, Turhan Demiray +1 mere frequency regulation, and voltage conditions,

Comparative Analysis of ategies 1 Feb 2014 - IEEE Transactions on Power Delivery utilizing global measurements for effective control TL;DR

and optimization during transients and <i
Conclusion [Ca Request PDF P J Conclusior

oscillations.
@ Podcast Summarize

. . P . Resuilt:
Technical Aspects of Power Delivery Network Synchronizatio a Continental Scale G2 Chat esults

Grid Stability, Frequency Regulation, and Voltage Conditions ] Summarize

The synchronization of power delivery networks on a continental scale is a complex task that involves maintaining grid
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