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What is ChatGPT?

In 2015 it was founded OpenAI, an American private non-profit company
dedicated to the development of Artificial Intelligence (AI). In 2019
OpenAI opened a for-profit subsidiary.

In 2022 OpenAI launched ChatGPT (Chat Generative Pre-trained
Transformer)1, a chatbot based on generative AI.

A chatbot is a software application designed to have textual or spoken
conversations, in our case with a computer program. In the figure the
1966 ELIZA chatbot, an early natural language processing computer
program developed at Massachusetts Institute of Technology (MIT).

1A Generative Pre-trained Transformer (GPT) is a Large Language Model (LLM),
designed for natural language processing by using machine learning



What is ChatGPT?

Generative AI is a set of computer programs (generative models) which
learn the underlying patterns and structures of their training data (text,
images, videos, etcetera). Generative AI produces new data, based on the
input, which often comes in the form of natural language prompts.

The learning is obtained by using machine learning, i.e. statistical
algorithms which run on a computer, usually based on artificial neural
networks (John Hopfield and Geoffrey Hinton, Nobel Prize in Physics
2024).2

2The input is converted into a set of numbers, the output is a set of numbers
which is then reconverted, and the links (weights) of the neural network are
determined with a training to get the best weight configuration.



What is Theoretical Physics?

Theoretical Physics is a scientific discipline with the aim of understanding
the laws of Nature through mathematics and logic.

Theoretical Physics works in symbiosis with Experimental Physics, which
uses experimental tools to probe the natural phenomena.
Major areas:

1 Classical Physics (Mechanics, Electrodynamics, Thermodynamics)

2 Quantum Physics (Quantum Mechanics, Field Theory, Information)

3 Relativity and Gravitation (Special and General Relativity,
Cosmology)

4 Statistical and Mathematical Physics (Complex Systems, Chaos,
Foundations)



What is Theoretical Physics?

Interdisciplinary role in recent years:

1 Biophysics and Neuroscience (Statistical models of life, Brain
networks)

2 Materials Science and Nanotechnology (Condensed matter,
Quantum materials)

3 Finance and Complex Systems (Econophysics, Risk modeling)

4 Artificial Intelligence and Machine Learning (Quantum computing,
Data-driven physics)



Example 1: Texting

My experience is that ChatGPT-4o (free version) is excellent in texting,
also in the context of Theoretical Physics. Here a simple example.



Example 1: Texting



Example 1: Texting

My experience is that ChatGPT can help a lot in writing scientific
documents and, maybe, also scientific papers. For instance:

1 I can upload the draft of a scientific project asking to ChatGPT to
complete the project. ChatGPT performs this task obtaning a quite
good final result.

2 I can ask to ChatGPT to write the reference letter for a student
simply giving to ChatGPT some hints of the qualities of the
student. The resulting letter is very good.

3 I can ask to ChatGPT to write the syllabus of a course of Modern
Physics for bacherlor students in Philosophy. ChatGPT does it
immediately. Then I can suggest to ChatGPT some changes, based
on some specific ideas I have, and ChatGPT produces a wonderful
syllabus.



Example 2: Analytical Calculations

ChatGPT is very strong in helping users for software coding and
numerical calculations. However, ChatGPT is useful also for analytical
calculations. Here a simple example.



Example 2: Analytical Calculations



Conclusions

I have discussed some skills of ChatGPT, which could help when
the user is doing Theoretical Physics.

Sometimes ChatGPT makes errors, but fixes itself if the errors are
highlighted.

ChatGPT knows a wide range of scientific literature across many
fields because of its training and internet connection.

ChatGPT (Scholar AI) helps a lot to find new solutions, new
applications, and meaningful generalizations of known scientific
problems.

Is ChatGPT somehow intelligent?

Does ChatGPT have some kind of consciousness?
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