
AI4Science @UFZ
Robert Haase 
@haesleinhuepf
December 2025

1

AI 4 Science Training @ UFZ Leipzig
Robert Haase
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Introduction
• 2010 Diplom (FH) Computer Science

• 2016 Dr. rer. medic. in Medical Image 
Processing

• Teaching [BioImaging] Data Analysis and 
Data Management since 2019 @ TU 
Dresden and since 2024 @ Uni Leipzig

• Training Coordinator @ScaDS.AI since 
2023

Note: One of these images was generated with
Generative Artificial Intelligence.
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Missions:

Excellent Research scalable Data Science and Artificial Intelligence

Responsible, Trustworthy, Efficient

Transfer of AI-methods in applications

Training of the next generations of AI expertsTraining of the next generations of AI experts

Introduction
Center for Scalable 
Data Analytics and 
Artificial Intelligence
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• We are one of 6 AI centers in Germany

• Funded 50:50 by BMFTR and SMWK

• > 330 employees and associates in 
Dresden and Leipzig

• Local partner for research in

• Fundamental AI research

• AI & Data Science in real-world 
applications (Transfer + Service)

• History

• Founded Oct. 2014 as Big Data center 
„ScaDS Dresden/Leipzig“

• Since Nov. 2019: AI center ScaDS.AI 
Dresden / Leipzig

Facts

Image source / 
Copyright: 
https://ki-zentren.net/

https://ki-zentren.net/
https://ki-zentren.net/
https://ki-zentren.net/
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Computer Science

Overview

AI 
Fundamentals 

(Generative AI, Language Models)
Practical Tips 

(Prompt Engineering)

Applications
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Quiz: Dealing with AI

How often do you use AI (ChatGPT, etc)?

< 1x per 
week

approx. 1x 
per day

Several 
times per 

day
Constantly
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AI-Competency Training according to EU-AI Act

Basics / Functionality Proper Application
Risks / Legal
Framework

Part 1 Part 1/2 Part 3

‘AI literacy’ means skills, knowledge and understanding that allow 
providers, deployers and affected persons, taking into account their 
respective rights and obligations in the context of this Regulation, to 
make an informed deployment of AI systems, as well as to gain 
awareness about the opportunities and risks of AI and possible harm
it can cause; (EU AI Act, Art 3 (56))

https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=OJ:L_202401689#art_3

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L_202401689#art_3
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L_202401689#art_3
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L_202401689#art_3
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L_202401689#art_3
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L_202401689#art_3
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Artificial Intelligence (AI)

Weak AI
• Application-specific
• Typically trained with 

annotated data
• Reflexive tasks
• Extrapolation not 

possible

Strong AI
• Human capabilities
• Access to the knowledge of 

humanity, beyond individuals
• Can create new solutions 

through creative work

Ideal for data analysis 
tasks
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Artificial Intelligence (AI)

Unsupervised Machine 
Learning (ML)

• Dimensionality reduction

• Clustering

• Outlier detection

• Hypothesis generation

Supervised ML

• AI/ML learns tasks that 
need to be done by 
humans otherwise

• Models are trained using 
annotated data

Generative AI (GenAI)
• Generates data from a 

prompt

• Large Language Models

• Training models is too 
expensive for individual 
projects

• Hyped since 2022, with yet 
unclear limitations.

UMAP 2

U
M

A
P

 1

Explorative Analytic Generative

• Noise
• Tourist jumpingg 

on a senso
• Erthquake 

approaching!

Explorative Analytic
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Artificial Intelligence (AI)
• AI models (e.g. language models):

• Text-to-text

• image generation, -interpretation,…

• Examples: GPT, Gemini, llama, 
DeepSeek, Teuken…

• AI systems: Combination of [language] 
models with:

• web-search, 

• document management,

• databases, …

• Examples: ChatGPT, Perplexity, 
You.com

AI system

AI model Data

See also Art 3 EU AI Act: https://eur-
lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32024R1689

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32024R1689
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32024R1689
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32024R1689
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32024R1689
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32024R1689
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• Advanced Architecture or Deep Neural Networks

• Statistical model for next-word prediction and translation 
tasks.

Predicts the next …

Large Language Models (LLMs)

word!

Neural Network 
(simplified)
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• Advanced Architecture or Deep Neural Networks

• Statistical model for next-word prediction and translation 
tasks.

How does it answer 

Questions? 

…

Large Language Models (LLMs)

Word

Neural Network 
(simplified)
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• Advanced Architecture or Deep Neural Networks

• Statistical model for next-word prediction and translation 
tasks.

How does it answer 

Questions? 

Word …

Large Language Models (LLMs)

by

Neural Network 
(simplified)
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• Advanced Architecture or Deep Neural Networks

• Statistical model for next-word prediction and translation 
tasks.

How does it answer 

Questions? 

Word by …

Large Language Models (LLMs)

word!

Neural Network 
(simplified)
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Large Language Models
Text-to-text, Text Generation

Write a text about 
research at UFZ Leipzig

The Helmholtz Centre for
Environmental Research (UFZ) in Leipzig
is one of Europe’s leading institutions
dedicated to understanding and
addressing complex environmental
challenges…

The language model
has no access to the

Internet
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Information-Retrieval with AI-models
• AI-models are trained on data until a given “knowledge cut-off date”.

• Example: gpt-3.5 has a knowledge cut-off September 2021

Text AI-generated gpt-3.5, December 8th 2023.
https://scads.github.io/prompt-engineering-tutorial-
2023/01_prompts/02_use_cases.html

https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/02_use_cases.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/02_use_cases.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/02_use_cases.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/02_use_cases.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/02_use_cases.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/02_use_cases.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/02_use_cases.html
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Comparison of small and large language models

“What is the history of the UFZ Leipzig campus? Keep it very short.“

gpt-oss:20b (ollama)
UFZ Leipzig campus – Quick timeline
- 1970s-80s: The site was originally the agricultural research complex 
of the former East-German university system.
- 1990: After reunification, the complex was renamed UFZ 
(Universitäts- und Forschungseinrichtung Leipzig) and brought under 
the umbrella of the re-established University of Leipzig.
- 2003: UFZ became a full partner in the University’s research 
network, prompting a major renovation of the old buildings.
- 2008: The new “Eco-Science” research block was completed, adding 
state-of-the-art laboratories and green-roofed office space.
- 2015: The campus expanded again with a large interdisciplinary 
research wing, now housing over 400 scientists in fields from 
agronomy to environmental policy.
- Present: UFZ Leipzig serves as the central hub for the University’s 
environmental and agricultural research, offering graduate 
programs and collaborating with national and international 
partners.

gpt-oss:120b (blablador)
The Helmholtz Centre for Environmental 
Research (UFZ) in Leipzig occupies a campus 
that was developed in the late 1990s on the 
former site of the Leipzig-Böhlen chemical 
works. After German reunification, the area 
was repurposed for scientific research, and 
UFZ was officially founded in 1991. 
Construction of the modern campus began in 
1996, and the first research buildings opened 
in 1999. Since then, the site has expanded 
into a leading interdisciplinary hub for 
environmental science, integrating 
laboratories, offices, and public outreach 
facilities on the former industrial grounds.

This model runs on 
my 2k Eur laptop

For this model 
special IT 

infrastructure 
is required 
(25k Eur)

“120 billion 
parameters”

(German 
“Milliarden”)

Best of 4 Best of 2
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AI systems / AI agents
An AI agent is an AI system acting on behalf of a human .

AI system

AI model

Data

Internet

E.g. company-internal 
documents

For searching for
current results

User

I need a …

Here you go …
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AI-powered
Internet search

Numerous providers combine
AI models with other software 
-> AI systems.

Text generated with ChatGPT
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Chat-APPs und Large Language Models
Specialized systems for academic research, e.g. summarizing publications

Source: Generated from Soulios, K. et al (2023), 
licensed CC-BY 4.0 https://doi.org/10.1093/bioinformatics/btad713

https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://doi.org/10.1093/bioinformatics/btad713
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Chat-APPs und Large Language Models
Specialized systems for academic research, e.g. summarizing publications

Source: Generated from Soulios, K. et al (2023), 
licensed CC-BY 4.0 https://doi.org/10.1093/bioinformatics/btad713

https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://doi.org/10.1093/bioinformatics/btad713
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Chat-APPs und Large Language Models
Specialized systems for academic research, e.g. summarizing publications

Source: Generated from Soulios, K. et al (2023), 
licensed CC-BY 4.0 https://doi.org/10.1093/bioinformatics/btad713

https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://doi.org/10.1093/bioinformatics/btad713
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AI-assisted [literature] research
Services such as perplexity and scite.ai assist in finding literature 

https://perplexity.ai
https://scite.ai

https://perplexity.ai/
https://scite.ai/
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AI-assisted [literature] research
Services such as perplexity and scite.ai assist in finding literature 

https://www.perplexity.ai/search/does-emotion-
prompting-really-h158xLyzSqiqzDYq_cUOXg#0

AI does not free us 
from checking sources!

https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0


AI4Science @UFZ
Robert Haase 
@haesleinhuepf
December 2025

25

AI-assisted [literature] research
Services such as perplexity and scite.ai assist in finding literature 
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https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
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https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
https://www.perplexity.ai/search/does-emotion-prompting-really-h158xLyzSqiqzDYq_cUOXg#0
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AI-assisted [literature] research
Emotion-Prompting in contemporary non-scientific literature

Source: https://thomasbrandt.info/emotionale-intelligenz-llms/

Source: https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-
179100.html

Source: https://bdtechtalks.com/2023/11/06/llm-emotion-prompting/

Source: https://medium.com/aimonks/emotionprompt-
elevating-ai-with-emotional-intelligence-baee341f521b

https://thomasbrandt.info/emotionale-intelligenz-llms/
https://thomasbrandt.info/emotionale-intelligenz-llms/
https://thomasbrandt.info/emotionale-intelligenz-llms/
https://thomasbrandt.info/emotionale-intelligenz-llms/
https://thomasbrandt.info/emotionale-intelligenz-llms/
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://www.golem.de/news/prompting-angst-macht-ki-schlau-2311-179100.html
https://bdtechtalks.com/2023/11/06/llm-emotion-prompting/
https://bdtechtalks.com/2023/11/06/llm-emotion-prompting/
https://bdtechtalks.com/2023/11/06/llm-emotion-prompting/
https://bdtechtalks.com/2023/11/06/llm-emotion-prompting/
https://bdtechtalks.com/2023/11/06/llm-emotion-prompting/
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
https://medium.com/aimonks/emotionprompt-elevating-ai-with-emotional-intelligence-baee341f521b
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AI-assisted [literature] research
Emotion-Prompting in contemporary non-scientific literature

Source: https://foundationinc.co/lab/emotionprompts-llm

https://foundationinc.co/lab/emotionprompts-llm
https://foundationinc.co/lab/emotionprompts-llm
https://foundationinc.co/lab/emotionprompts-llm
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Critical review
… is our job as brave [human] scientists

Cropped from Li et al 2023, licensed CC-BY 4.0  
https://arxiv.org/abs/2307.11760

• accepted at 2023 International Joint 
Conference on Artificial Intelligence
-> presumably peer-reviewed

https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://arxiv.org/abs/2307.11760
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Critical review
… is our job as brave [human] scientists

Figure cropped from Li et al 2023, licensed CC-BY 4.0  
https://arxiv.org/abs/2307.11760
Cited from https://huggingface.co/lmsys/vicuna-7b-v1.5

“Vicuna is a chat assistant 
trained by fine-tuning Llama 2”

https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://arxiv.org/abs/2307.11760
https://huggingface.co/lmsys/vicuna-7b-v1.5
https://huggingface.co/lmsys/vicuna-7b-v1.5
https://huggingface.co/lmsys/vicuna-7b-v1.5
https://huggingface.co/lmsys/vicuna-7b-v1.5
https://huggingface.co/lmsys/vicuna-7b-v1.5
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Critical review
… is our job as brave [human] scientists

Are these the 
mentioned

115%?

Cropped from Li et al 2023, licensed CC-BY 4.0  
https://arxiv.org/abs/2307.11760

If so, this is an 
improvement 

from very very bad 
to very bad

https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://arxiv.org/abs/2307.11760
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Good scientific practice
We humans are responsible for reviewing AI-generated content and 
to declare what LLM / GenAI-system was used and for what.

World

LLM

Author

LLM

Author

“ChatGPT was used 
for improving 

language in the 
manuscript, the 

intellectual content 
originates from the 

human authors.”
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Prompt Engineering
… or “The art of asking the right questions”

CENTER FOR SCALABLE DATA ANALYTICS 
AND ARTIFICIAL INTELLIGENCE
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Prompt Engineering

…

Unspecific Prompt -> 
unspecific text, 
often very long.

Made using Google Gemini Flash 2.5
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Prompt Engineering
Format-

Specification

Made using Google Gemini Flash 2.5
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Prompt Engineering

Target 
Audience

Made using Google Gemini Flash 2.5
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Prompt Engineering

Context

Made using Google Gemini Flash 2.5
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Quiz: Prompt-Length

How long was the longest prompt you ever used?

< 10 
sentences

< 1 A4 page < 10 A4 pages < 1 book
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Long-context Prompting (in-context learning)

We provide a huge knowledge base as context for the prompt.

Prompt:
You are a consultant in an 
academic context, specialized in 
good scientific practice.

<KNOWLEDGE BASE> 

Your task:
Answer all questions EXCLUSIVELY 
with the information provided. If 
the answer to a question is not 
given in the information above, 
reply politely that you do not 
know the answer and refer to the 
email address of the advisory 
office: <EMAIL>

Image source: DFG, licensed CC-BY-SA 4.0
https://zenodo.org/records/14281892

https://creativecommons.org/licenses/by-sa/4.0/legalcode
https://creativecommons.org/licenses/by-sa/4.0/legalcode
https://creativecommons.org/licenses/by-sa/4.0/legalcode
https://creativecommons.org/licenses/by-sa/4.0/legalcode
https://creativecommons.org/licenses/by-sa/4.0/legalcode
https://zenodo.org/records/14281892
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Structuring of Information

Unstructured Project 
Description

https://focalplane.biologists.com/2023/11/06/creating-a-research-data-
management-plan-using-chatgpt/
https://www.dfg.de/resource/blob/174736/92691e48e89bf4ac88c8eb91b8f783
b0/forschungsdaten-checkliste-en-data.pdf

Data Management Plan
Data Description
Our study aims at understanding the fundamental physical principles informing Gastrulation in Tribolium castaneum embryo
development. Through this endeavor, we will generate 3D timelapse imaging data gathered from light-sheet microscopes. The
data sets are stored using the NGFF file format. In the process of the project, we will create Python-based code for data
analysis, research papers drafted on Overleaf, which incorporates the findings and results of our study.
Documentation and Data Quality
Once the required data is acquired, it undergoes a scrutiny process where two scientists, generally a post-doc or group leader
along with a PhD scholar, determine whether the data merits a detailed analysis. If affirmed, it will be stored on our Omero-
Server – an exclusive data management solution created for microscopy imaging data. The analysis results, Python analysis
scripts, and manuscript edits are also stored in this server and always updated after each modification.
Storage and Technical Archiving of the Project
The data on the Omero-Server and the institutional git-server, where we store the Python analysis code and edits to our
manuscript, are automatically backed up by our university’s compute center. Completed aspects of the project are retained in
the institutional archive server for a guaranteed period of 15 years. This archive likewise holds a copy of all published data,
code, and manuscripts attached to the project.
Legal Obligations and Conditions
Our published documents and data are licensed under the CC-BY 4.0 license, while the published code follows the BSD3 license.
Individuals working on the project and accessing the institutional lab notebook are required to pay a monthly fee of 10 Euros.
Data Exchange and Long-termData Accessibility
To ensure wider accessibility and visibility, we publish our finalized manuscripts to the bioRxiv – a preprint server primarily
geared towards the life-sciences. We further open-source our project-related Python code by switching the settings on our git-
server to public and tagging the code with a release version. All imaging data will be made accessible by uploading a copy of
the data set from the Omero-Server to zenodo.org – a community-driven repository for research data backed by the European
Union.
Responsibilities and Resources
The research group comprises four members who will be actively involved in the project that spans over four years. The
compute center estimates the infrastructural costs for both storage and maintenance to be 20k Euros and one-half of an IT
specialist’s position.

In our project we investigate the underlying physical
principles for Gastrulation in Tribolium castaneum embryo
development. Therefore, we use light-sheet microscopes to
acquire 3D timelapse imaging data. We store this data in
the NGFF file format. After acquisition, two scientists,
typically a PhD student and a post-doc or group leader look
into the data together and decide if the dataset will be
analyzed in detail. In case yes, we upload the data to an
Omero-Server, a research data management solution
specifically developed for microscopy imaging data. Data
on this server is automatically backed-up by the compute
center of our university. We then login to the Jupyter Lab
server of the institute where we analyze the data. Analysis
results are also stored in the Omero-Server next to the
imaging data results belong to. The Python analysis code
we write is stored in the institutional git-server. Also this
server is backed up by the compute center. When the
project advances, we start writing a manuscript using
Overleaf, an online service for collaborative manuscript
editing based on latex files. After every writing session, we
save back the changed manuscript to the institutional git
server. As soon as the manuscript is finished and submitted
to the bioRxiv, a preprint server in the life-sciences, we also
publish the project-related code by marking the project on
the git-server as public. We also tag the code with a release
version. At the same time we publish the imaging data by
submitting a copy of the dataset from the Omero-Server to
zenodo.org, a community-driven repository for research
data funded by the European Union. Another copy of the
data, the code and the manuscript is stored on the
institutional archive server. This server, maintained by the
compute center, guarantees to archive data for 15 years.
Documents and data we published is licensed under CC-BY
4.0 license. The code we publish is licensed BSD3. The entire
project and all steps of the data life-cycle are documented
in an institutional lab notebook where every user has to
pay 10 Euro per month. Four people will work on the
project. The compute center estimates the costs for storage
and maintenance of the infrastructure to 20k Euro and half
a position of an IT specialist. The project duration is four
years.
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Chat-Bot (AI-System)

Knowledge Distillation
To focus an LLM on a specific domain, we need a knowledge base. Such a 
base can be generated, for example:

• “List 10 possible causes of exposure to chemical X.”

• “Write 10 standard operating protocols for dealing with chemicals of 
category Y.”

Large
AI model (e.g.

GPT4)
Distillation Knowledge 

Base
Small AI 
Model
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Chat-Bot (AI System)

Knowledge Distillation
To focus an LLM on a specific domain, we need a knowledge base. Such a 
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Chat-Bot (AI system)

System prompts
• System-Prompts are traditionally defined by AI-system developers to 

specialize an AI-model. 

• System-Prompts are interpreted by Chat-Apps as higher order 
instructions.

System 
prompt

User 
prompt

AI 
model

Response

Developer User
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Chat-Bot (AI system)

System prompts
• System-Prompts are traditionally defined by AI-system developers to 

specialize an AI-model. 

• System-Prompts are interpreted by Chat-Apps as higher order 
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Context length

Visualization by Greg Kamradt, Licensed MIT (modified), Source: 
https://github.com/gkamradt/LLMTest_NeedleInAHaystack

https://github.com/gkamradt/LLMTest_NeedleInAHaystack
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Context length

Visualization by Greg Kamradt, Licensed MIT (modified), Source: 
https://github.com/gkamradt/LLMTest_NeedleInAHaystack
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Context length
The number of tokens, a language model can ingest.
(1 Token ≈ 0.75 Words)

https://storage.googleapis.com/model-
cards/documents/gemini-2.5-pro-preview.pdf
https://platform.openai.com/docs/models/gpt-4o
https://platform.openai.com/docs/models/gpt-5
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https://platform.openai.com/docs/models/gpt-5


AI4Science @UFZ
Robert Haase 
@haesleinhuepf
December 2025

48

Chat-APPs and Language models
Commercial providers of closed models

https://gemini.google.com/https://chatgpt.com/ https://claude.ai/

https://gemini.google.com/
https://chatgpt.com/
https://claude.ai/


AI4Science @UFZ
Robert Haase 
@haesleinhuepf
December 2025

49

Quiz:
What do you use most often?

https://gemini.google.com/https://chatgpt.com/ https://claude.ai/

Other

https://gemini.google.com/
https://chatgpt.com/
https://claude.ai/
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Chat-APPs and Language models
Data protection-compliant usage through academic providers and local
models

https://helmholtz-blablador.fz-juelich.de/ https://chat-ai.academiccloud.de https://ollama.com/
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https://helmholtz-blablador.fz-juelich.de/ https://chat-ai.academiccloud.de https://ollama.com/

Quiz:
What do you use most often?

Other

https://helmholtz-blablador.fz-juelich.de/
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Quiz: Terminology

What is ChatGPT?

AI Model AI System
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Exercises
Robert Haase

CENTER FOR SCALABLE DATA ANALYTICS 
AND ARTIFICIAL INTELLIGENCE

Group work
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Exercise: Text generation

Generate a speech for the 
Scientific Director for the 
official opening of a new 
research building. 

• Use the predefined 
prompt

• Modify target audience, 
length, details and topic

https://scads.github.io/ai4science-ufz-
2025/session1/speech-generation.html

https://scads.github.io/ai4science-ufz-2025/session1/speech-generation.html
https://scads.github.io/ai4science-ufz-2025/session1/speech-generation.html
https://scads.github.io/ai4science-ufz-2025/session1/speech-generation.html
https://scads.github.io/ai4science-ufz-2025/session1/speech-generation.html
https://scads.github.io/ai4science-ufz-2025/session1/speech-generation.html
https://scads.github.io/ai4science-ufz-2025/session1/speech-generation.html
https://scads.github.io/ai4science-ufz-2025/session1/speech-generation.html
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Exercise: Deep Research
Use a commercial LLM service 
provider to pursue a deep 
research.

• Check provided information 
and sources.

• Compare the results with your 
neighbors. How similar are 
results given identical prompts?

https://scads.github.io/ai4science-ufz-
2025/session1/deepresearch.html

https://scads.github.io/ai4science-ufz-2025/session1/deepresearch.html
https://scads.github.io/ai4science-ufz-2025/session1/deepresearch.html
https://scads.github.io/ai4science-ufz-2025/session1/deepresearch.html
https://scads.github.io/ai4science-ufz-2025/session1/deepresearch.html
https://scads.github.io/ai4science-ufz-2025/session1/deepresearch.html
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Exercise: Knowledge distillation
• Create a knowledge base 

by distilling it from a large 
language model

• Save it in a text file for 
later use.

https://scads.github.io/ai4science-ufz-
2025/session1/distillation.html

https://scads.github.io/ai4science-ufz-2025/session1/distillation.html
https://scads.github.io/ai4science-ufz-2025/session1/distillation.html
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https://scads.github.io/ai4science-ufz-2025/session1/distillation.html
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Exercise: Video overviews about papers 
• Login to Google 

NotebookLM, 

• upload your latest 
publication or a 
paper you read 
recently and 

• generate a Video 
Overview

Upload documents 
only where you hold 

the copyright!

https://scads.github.io/ai4science-ufz-2025/session1/notebooklm.html
Source: Generated from Soulios, K. et al (2023), 
licensed CC-BY 4.0 https://doi.org/10.1093/bioinformatics/btad713

https://scads.github.io/ai4science-ufz-2025/session1/notebooklm.html
https://scads.github.io/ai4science-ufz-2025/session1/notebooklm.html
https://scads.github.io/ai4science-ufz-2025/session1/notebooklm.html
https://scads.github.io/ai4science-ufz-2025/session1/notebooklm.html
https://scads.github.io/ai4science-ufz-2025/session1/notebooklm.html
https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://doi.org/10.1093/bioinformatics/btad713
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Pause

CENTER FOR SCALABLE DATA ANALYTICS 
AND ARTIFICIAL INTELLIGENCE
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Feedback Round
What worked well? What not?
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