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Core Message

Tools, in general, are only useful
to the skilled user. No tool,
enabled by no technology, exists
without some caveat or limitation
that the user should bear in mind.

“Let it do your chores, but not your thinking.” 
- Maxwell (Yuchen) Cao (MSU PhD 2020) 

JTS



Based on two previous events 
(now an annual FRIB tradition)

2024

https://www.youtube.com/@ASCSN-channel

Watch on 
YouTube

JTS



Outline

Pablo Kyle Jaideep

Link to Slides
How does it work?

Scenarios and 
current guidelines

Extras: Application examples and additional 
considerations regarding ethics and accountability

Going forward and open discussion

“Temperature of the room”...What comes to mind?

Case Study: Quantitative test

Josh 3

JTS

https://docs.google.com/presentation/d/12fzZ_vRAKuTdkG4Dr4YaKRDYkqcLjlYsfMnxzzuJAnI/edit?usp=drive_link


Objectives for today

https://forum.ascsn.net/t/generative-ai-in-research-discussions/291

● Become aware of the tool(s) and 
current guidelines

● Become aware of how differently 
we all see/feel about the tool(s)

● Give initial push for open 
discussions about it 
(specially within research 
groups and classes)

Space to continue 
discussions

Pablo
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What comes to mind?
(Poll Everywhere) Q0. Word Cloud

When poll is active respond at:
https://pollev.com/jaideepsingh305

Pablo

https://pollev.com/jaideepsingh305




Reflexions about viewpoints

1954 pro Ethyl Gasoline Ad1889 anti-electricity Ad
Pablo



2024 Pablo saying stuff
(and usually being overly-excited)

2023 Daily New York News 
(Bill Bramhall)

Reflexions about viewpoints

Pablo



How does it work?

https://medium.com/data-science-at-microsoft/how-large-language-models-work-91c362f5b78fKyle



How does it work?

https://medium.com/data-science-at-microsoft/how-large-language-models-work-91c362f5b78fKyle



New(-ish) Features

We’ve seen massive leaps in LLM performance on benchmarks spanning 
coding, creative writing, tool calling, and more

Frontier models are typically multimodal these days, allowing you to mix 
text, images, audio, and video in a prompt

Another point of improvement has been in the user experience and 
interface — think voice prompting and more natural text to speech —
along with better programmatic interactions with other tools in agentic 
workflows

Search grounding has also helped improve overall reliability

Kyle



Also New: Better Open-Source Models

If privacy is a concern, open source models that you can run locally 
are absolutely viable replacements for ChatGPT, Gemini, Claude, 
etc. if you have the resources

This opens up a world of possibilities for more intelligent domain-
specific LLMs instead of relying on a one-size-fits-all model

Kyle



What are your thoughts 
on Generative AI, 

research in nuclear 
science, and ethics?

Watch 
full 

video
What do they think?

Kyle



What do they think?

What are your thoughts 
on Generative AI, 

research in nuclear 
science, and ethics?

“Let's talk about those space missions”

“it can help with streamline coding 
tasks, drafts parts of paper, and even 

reviewing and organizing grants”

“What if the AI isn’t perfect and 
makes a mistake?”

“We need to be really careful on who 
has access to these technologies”

“Making sure it is in the right hands”

“There is a genuine risk that if new generations 
rely too heavily on AI tools they might miss out 

on developing some foundational skills”

“The key is balance, we want to use AI as a 
tool, but not let it become a crutch”

“We shouldn’t stop using AI because of a 
bad outcome” [someone dying]

[On why not to use Gen. AI] “It can 
create a false sense of security”

[On why not to use Gen. AI] “The data they are 
trained isn’t perfect …  it can reinforce existing 

inequalities” [On who the right hands are] “Would be 
those of highly trained scientists and 

researchers with a strong ethical compass”

“This is for informational purposes only, 
for medical advice or diagnosis consult a professional”

Watch 
full 

video

Kyle



Current Guidelines (Poll Everywhere) 

Q1. You ask a Generative AI platform to take your class 
roster along with all of their current assignment scores and 
then assign students into groups of three based on their 
strengths and weaknesses.

When poll is active respond at:
https://pollev.com/jaideepsingh305

JTS

https://pollev.com/jaideepsingh305


Current Guidelines (Poll Everywhere) 

Q2. You submit a paper to an APS journal which contains text 
directly copied and pasted from a Generative AI platform.

When poll is active respond at:
https://pollev.com/jaideepsingh305

JTS

https://pollev.com/jaideepsingh305


Current Guidelines (Poll Everywhere) 

Q3. You submit a paper to an APS journal which contains 
figures created by a generative AI platform.

When poll is active respond at:
https://pollev.com/jaideepsingh305

JTS

https://pollev.com/jaideepsingh305


Current Guidelines (Poll Everywhere) 

The course policy as set by the instructor is that you can 
use generative AI to do your HW, but you must disclose 
your use of generative AI in the form of the complete chat 
transcript along with your HW submission.

Q4. You use generative AI to define and clarify technical 
terms in your HW assignment.

When poll is active respond at:
https://pollev.com/jaideepsingh305

JTS

https://pollev.com/jaideepsingh305


Current Guidelines (Poll Everywhere) 

The course policy as set by the instructor is that you can 
use generative AI to do your HW, but you must disclose 
your use of generative AI in the form of the complete chat 
transcript along with your HW submission.

Q5. You use generative AI to show you how to start a 
problem related to but not exactly the same as your HW 
problem assignment.

When poll is active respond at:
https://pollev.com/jaideepsingh305

JTS

https://pollev.com/jaideepsingh305


Current Guidelines (Poll Everywhere) 

The course policy as set by the instructor is that you can 
use generative AI to do your HW, but you must disclose 
your use of generative AI in the form of the complete chat 
transcript along with your HW submission.

Q6. You use generative AI to show you how to complete 
the exact HW assignment problem step-by-step.

When poll is active respond at:
https://pollev.com/jaideepsingh305

JTS

https://pollev.com/jaideepsingh305


Current Guidelines (Poll Everywhere) 

The course policy as set by the instructor is that you can use generative AI to do 
your HW, but you must disclose your use of generative AI in the form of the 
complete chat transcript along with your HW submission.

This was the official policy for my PHY 841 course in Spring 2024 and Spring 2025 
with the additional stipulation that only the free (not paid) version accessible to all 
students is the only version that could be used. 

JTS

~10 generative disclosures out of ~5000 
individual submitted HW assignment 
problems = 0.2%

Q7: What are your initial thoughts about 
this disclosure rate?



A Selection of Guidelines (Still the Wild West)
MSU
1. MSU subscriptions to generative AI platforms (only Microsoft Copilot)
2. General guidance as of August 12, 2025
3. Guidance for Research from Office of Research and Innovation
4. Most useful MSU resource: MSU Ethics Institute

“AI tools should be documented, including their purposes, the 
rationale for their selection and the outcomes they intend to 
achieve. This documentation will facilitate accountability and 
continuous improvement.”

NSF: apparently no new guidance since Dec 2023 (but coming in 2025?): link
DOE: apparently no new guidance since Jun 2024: link
APS Journals: link

Should disclose allowed use (light text editing and/or basic image 
brightness modifications but no image creation) to Editor for both 
preparing the manuscript and for referee reportsJTS

https://tech.msu.edu/about/guidelines-policies/generative-ai/
https://tech.msu.edu/about/guidelines-policies/generative-ai/
https://ai.msu.edu/guidelines
https://ai.msu.edu/guidelines
https://research.msu.edu/generative-ai
https://research.msu.edu/generative-ai
https://ethics.msu.edu/gen-ai
https://www.nsf.gov/news/notice-to-the-research-community-on-ai
https://www.energy.gov/cio/department-energy-generative-artificial-intelligence-reference-guide
https://journals.aps.org/authors/ai-based-writing-tools


Case Study: Motivation & Process

Quantitatively 
testing them

Josh3



Case Study: Motivation & Process

Josh3



Case Study: Motivation & Process

VS

Josh3



Case Study: Motivation & Process

VS

● Pick a collection of LLMs/AIs.
● Select a paper from each physicist.
● Write a report based on the given prompt.
● Physicists score each category based on prompt.

Read the attached paper. Respond to each of the following points as if you 
were an inquisitive student just starting out in the field of physics.
1. Summarize and discuss the key points of the paper in 250-500 words.
2. Can you think of 3 questions to ask the authors of the paper that is related 

to their analysis and/or proposed methods?
3. What kind of impact does this work have on the authors' field and broader 

physics community?
Josh3
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Case Study:
Category Results
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Case Study:
Category Results

Josh3
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Core Message

Tools, in general, are only useful
to the skilled user. No tool,
enabled by no technology, exists
without some caveat or limitation
that the user should bear in mind.

“Let it do your chores, but not your thinking.” 
- Maxwell (Yuchen) Cao (MSU PhD 2020) 

Pablo



Final Polls before discussion

When poll is active respond at:
https://pollev.com/jaideepsingh305

Q8. Has there been a discussion about the use of 
generative AI for research within your research group?

Pablo

See slide 65 for one example of a group-
specific policy (Spinlab-JTS)

https://pollev.com/jaideepsingh305


Final Polls before discussion

When poll is active respond at:
https://pollev.com/jaideepsingh305

Q9. Have you discussed the use of generative AI in 
courses within the last year (either as an instructor, TA, 
or student)?

Pablo

https://pollev.com/jaideepsingh305


Open questions for discussion
When using Gen. AI, are we expanding human creativity—

or outsourcing it?

Could generative AI impact the process 
of how we understand something?

Who is responsible when AI-generated 
results lead to errors—or breakthroughs?

Should research papers disclose if AI 
contributed to the writing or analysis? 

What about when it “just” helped 
researchers understand ideas?

How does generative AI change the way 
we teach and mentor the next generation 

of scientists?

How do we maintain reproducibility and 
transparency when using opaque 

generative models?

How should we modify current curricula 
and class formats based on all this?

Could generative AI amplify systemic 
inequalities by privileging well-resourced 
labs with access to better Gen. models?

Pablo

Do you have the self-discipline and 
self-confidence to use generative AI 

in the “right” way?



She is an independent author! Buy her books here: 
https://authorjm.com/

JTS

https://authorjm.com/


EXTRAS



Applications: Literature review
(on discussions of tracing the roots of 
parametrized polynomials and matrices)
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Applications: Coding explorations
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Applications: Coding explorations



Applications: Educational Materials
2025 Coming up to speed course



Applications: Educational Materials
https://www.youtube.com/

@ASCSN-channel

5 minutes video about 
our research. Visuals 
production supported 
by Generative AI tools

Edgard Bonilla
Pablo Giuliani
Kyle Godbey

For the Annual 
Review of Nuclear 

and Particle Science 
Video Contest



Applications: Educational Materials



Applications: Educational Materials



Applications: Educational Materials

From images to videos



Applications: Speeding homeworks
cheating
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Applications: Speeding homeworks
cheating



Applications: Speeding homeworks
cheating



Case Study: Jaideep tries to learn about intruder states
Step 0: Disclaimer, I don’t have time to talk about:

● the ethical, environmental, and legal issues about how generative 
AI platforms were created and how they continue to evolve

● the usual, but vastly growing in sophistication, concerns regarding 
how internet firms, in general, but generative AI platforms, in 
particular, use/weaponize your data

● the equity issues regarding access to the evolving versions

● the erosive effect of using generative AI platforms on your ability to 
(1) grow as a creative and critical thinker and to (2) articulate your 
thought process and arguments in a logical and clear manner



Case Study: Jaideep tries to learn about intruder states
Step 1: Wikipedia to the rescue ?!?



Case Study: Jaideep tries to learn about intruder states
Step 2: ChatGPT to the rescue !?! (sounds correct to me…)

(Full chat transcript
in the backup slides,
“GPT-4 architecture”)



Case Study: Jaideep tries to learn about intruder states
Step 3: Great, let’s request “standard” references to dig deeper…

Bohr & Mottelson I & II: 
“intruder state”, “island of inversion” and 
“shape coexistence” are not in the index?

Heyde & Wood: 
Highly cited RMP with many mentions of 
shape coexistence and intruder states

Broglia & Bortignon:
Frequent collaborators (>100 joint 
publications), but this book simply does 
not exist as far as I can tell…



Case Study: Jaideep tries to learn about intruder states
Step 4: Golly-gee-willikers, must be an honest mistake, let’s try again…

1. Real review article
2. Real review article
3. Real review article
4. According to one of the 

“authors” (Gade) of this 
“publication”: “Does not 
exist … totally fake.”

5. Real PRC publication, but:
● Wrong title in citation
● Main conclusion in 

summary is incorrect



Case Study: Jaideep tries to learn about intruder states
● The information may or may not be correct. Not a big deal in my book. This is an old 

and conventional problem with trying to find information on the internet and “googling” stuff.

● ChatGPT cannot tell you exactly where the information is coming from - it claims 
that it is just a “synthesis of well-established concepts.” This is a bold claim that 
apparently cannot be verified using ChatGPT by itself. Not so bad, many websites just 
present information without any traceable sources. This is a “conventional” internet 
problem and you should always be skeptical and apply critical thinking skills when “doing 
your own research” on the internet.

● When pressed on this issue, the citations ChatGPT gives you may or may not be (1) 
real and/or (2) relevant and/or (3) accurately represented. Again - not great, but nothing 
new here relative to the “conventional” problems with trying to find information on the 
internet. 

Rhetorical questions: In the old days, if a human did any of these things in a research 
context, then what kind of consequences might they suffer? If a human today says “don’t 
blame me, it is ChatGPT’s fault,” then who is to be held accountable?



Case Study: Jaideep tries to learn about intruder states
So what exactly I am worried/complaining about then?

I am concerned about issues regarding intellectual honesty and carrying out responsible and 
reproducible research. As scientists, we have an obligation to give proper credit where it is 
due (real and relevant citations) and making our work reproducible. One aspect of 
reproducibility is being able to provide a “paper trail” showing how your original 
contribution was developed.

A website can always be cited and, in principle, a human can be held accountable for wrong 
information. Every version of a Wikipedia article can specifically be cited and accessed 
and again, in principle, a human can be held accountable for wrong information. In both 
cases, acknowledgement for correct and useful information can also go to the human.

As far as I know, even if ChatGPT gave 100% accurate responses, 
● ChatGPT cannot be cited in a reproducible way (unless you save the chat transcript)
● no human can be held accountable, and 
● the “paper trail” that the ChatGPT response is based on simply does not exist.



Ethical Considerations for Generative AI in Research and education

1. Do you think that there are any ethical issues that one should consider 
before using generative AI for research? In class (as a teacher)? In class (as 
a student)

1. Do you think that there are any *NEW* ethical considerations posed by 
generative AI in the context of research and education outside of historical 
standards for professional ethics?

1. In one or two words, what are some of the ethical issues (if any) associated 
with using generative AI for research and education?



“New” Considerations: Accountability and Reproducibility 
I am concerned about issues regarding intellectual honesty and carrying out responsible and 
reproducible research. As scientists, we have an obligation to give proper credit where it is 
due (real and relevant citations) and making our work reproducible. One aspect of 
reproducibility is being able to provide a “paper trail” showing how your original 
contribution was developed.

A website can always be cited and, in principle, a human can be held accountable for wrong 
information. Every version of a Wikipedia article can specifically be cited and accessed 
and again, in principle, a human can be held accountable for wrong information. In both 
cases, acknowledgement for correct and useful information can also go to the human.

As far as I know, even if Generative AI gave 100% accurate responses, 
● Generative AI cannot be cited in a reproducible way (unless you save the chat 

transcript)
● No human except the user can be held accountable, and 
● It is not clear that a “paper trail” exists for a Generative AI response



Going forward
1. Know the up-to-date professional guidelines from MSU, APS, NSF, DOE, 

and any other relevant organizations - this is the responsibility of each 
individual

2. Have on-going active, open, and honest conversations within your research 
groups about how generative AI platforms are used in a research context

3. By default: disclose, disclose disclose! (the use of generative AI)

Example of what we currently do in Spinlab (JTS Research Team):
● To the extent that generative AI is consistent with MSU/APS/NSF/DOE 

guidelines, team members can use it for anything and everything
● Any use of generative AI within the limited scope of Spinlab research 

activities must be disclosed in our electronic logbook (ELOG) including 
the chat transcript of the interaction which I view as following the spirit of 
our data management plan and conducting responsible & reproducible 
research

● Active ongoing written discussion about the ethical use of generative AI 
for Spinlab research activities



Case Study:
Extra Details
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