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What’s Generative AI? 

• A suite of tools (ChatGPT, Claude, Gemini, etc.) that are trained on an extensive corpus of 
information (text, images, etc.) and can make a statistical prediction of next-word in a 
sequence.  

• The dog that I saw was                     .   

• Simple, right? Well…. maybe not. Remarkable capabilities from next-token completion! 
• ChatGPT was released Nov 2022. Caught nearly everyone off-guard. 
• Explosive growth in capabilities of GAI models, ever since.  

                      Unless you’ve tried cutting edge GAI tools in the last month,  
                                your impressions are out of date and irrelevant.  

Brown 	 0.76 
Running	 0.12 
Dead	 	 0.05 
Hungry 	 0.01



Non-reproducible output!
• Stochastic aspects make outputs not repeatable.  
• What you get back depends on  

– History (context window retains a certain lookback history)  
– Prompts you give it 
– ”hidden” system prompts 
– Vendor and version of AI system 
– Parameter settings (‘temperature’, etc).  

       As AI tools migrate further upstream in our workflow, will this  
            non-reproducibility collide with the scientific method?



Use case #1) AI can accelerate most of the tasks we do
• Background research and learning new things 
• Interactive brainstorming 
• Interactive data browsing and knowledge exploration 
• Code generation and debugging 
• AI-automated workflow 

– Code -> cybersecurity tests -> unit tests -> documentation update -> github update 
• Generation of summaries on topics 
• Generation of figures 
• Circuit board design and 4-layer board routing 
• Automated generation of user manuals and documentation 
• Transcripts of meetings and talks 
• Translation of slides to Japanese before an interview 
• Visualizations, both static and dynamic 
• Compliance verification for proposals, pre-submission 

• Narrative text – outlines, drafts, polishing, reviewing…..



Use case #2)  AI is pushing back the frontier of knowledge

Nature of science?  
Verification and validation? 
Inequity of resource access?  
…. 



Quadrants of competencies
GAI proficiency 

 required to remain competitive and reap the 
benefits of this technology

          Domain  
         Expertise  
required for asking the 
right questions and for 
validation & verification 

high

low

low

high



March 2026 Anthropic report   

I was told Anthropic’s programmer 
productivity is 8X higher when using 
Claude.



Ethical, Professional, and Environmental Aspects

• Act responsibly: verify and validate AI output 
• Strive for transparency and clarity in AI use. 
• Reduce your carbon impact- use the minimal model that can get 

the job done.  
• Keep abreast of rapidly changing AI use norms and expectations 

– https://journals.aas.org/author-llm-guidelines  

• Disclose, disclose, disclose!

https://journals.aas.org/author-llm-guidelines


Norms of Use,  Transparency, 
and Disclosure

• Student-advisor expectations 
• Collaboration expectations 
• Institutional expectations 
• Agency expectations 
• Journal expectations 
• …



Outline Chat interface examples 
	 damped harmonic oscillator 
	 knowledge extraction from a data file. 

Image generation and multimodal AI- images, audio, podcasts, video… 

Google Notebook tool- constrained output with reach-back into source documents 

Beyond the chatbot:  
Code generation and debugging- AI integrated into notebooks: Colab, Jupyter 

Agentic AI – unleashing the beast on your own machine: Claude Code, Command Line Interface 

Other aspects, not covered today:  
System administration on your laptop. 
Integration with other tools- Overleaf, Excel, PPT… 
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Code generation and debugging
• You can cut and paste error messages into GPT, Claude, Gemini and then copy suggested code 

revisions, and edit source code. Cumbersome!  
• Python notebooks can have direct AI integration, gives faster iterations compared to cutting and 

pasting error messages into chat interface.  
• Allows for natural language modifications, and explanation of code.  
• Options:  

1) Colab notebook in Google drive folder, w/ integration of Google Gemini. Notebook runs on Google 
cloud hardware, no persistent environment, need to pip install packages each time notebook runs.  
There is a way to mount your Google drive for data access.  
  
2) Enable AI assistant within a Jupyter notebook, requires account authentication via API key or 
account validation. The notebook could run on your own laptop. 
 
3) Use Claude Code (or the equivalent) as the main user interface, and have it modify code that runs 
locally on your machine, either as notebook or Python source code.  



Architecture 1 of 3: Laptop as thin client, data and execution in the cloud



Architecture 2 of 3: No AI interface, data and execution are local, but AI 
calls can happen from within Python code, via API calls to AI system. 



Architecture 3 of 3: Local data and execution, AI calls are external but 
through locally running AI system that has access to your computer



Magic Wand in Colab notebooks
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Architecture 3 of 3: Local data and execution, AI calls are external but 
through locally running AI system that has access to your computer



Folders and files 
Model selection 
CLI vs. Claude GUI 
Skills and / commands





Limitations

• Collaborative tools (N of us, M agents) not well developed. 
• Validation and verification of code is a challenge.  
• AI tools and names change rapidly, need to keep abreast of it.  
• Cybersecurity and research integrity  
• Having an AI system layered on top of your computer is, uh, 

unsettling. There are instances of them doing unhelpful things.



But things are changing, and changing fast…
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Paper Title and Authors: 

Submit to AJ Submit to ApJ 

Submit to Nature 



That’s it!

Have fun. 


