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Some personal memorabilia
● Student at Fermilab 24y ago.
● 1st thing to learn: a bit of C++ and ROOT.
● Many tasks depended on how well and fast physicists could code.

○ (potantionaly) good physicists can be bad coders and vice versa, or both.
● Have we learned enough physics?

○ I hope so
○ I’ve been taking coding as part of the adventure
○ but is it the same these days?
○ aren’t some codes too complex? (ATLAS SW)

● Have we learned too much IT?
○ depends who you ask:)

● In last years, experiments multiplied in size, number of channels read, in number 
of people involved.

● One depends on working groups focusing on subtasks and delivering object ID 
etc. to the whole collaboration.

● One can/needs to focus on either IT, physics, statistics, calibration, final plots…
● One can easily get lost. Where is one’s place in all this?
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Paradigms, languages and frameworks shift, evolve
● C++ to Python, Rust…
● From books to googling to StackOverflow
● From event-by-event processing to data frames.
● From personal coding to AI-assisted coding.

● But these are just tools that should help us explore.
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Intro
● Prehistoric days:

○ manuals, definitions of formats, C++ books, online references etc.
○ private and actual learning of IT languages, TeX, …

● Old days: StackOverflow, google
○ tedious combining information, often erroneous

● Early LLM days
○ Code snippets from ChatGPT browser.
○ Manual ctr+C ctr+V, debugging, checking, finding bugs and mistakes
○ Example: read a csv file in python and C++

● Currently
○ coding agents (copilot etc)
○ “vibe coding”

● Next…?
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What do we do as physicists?
● Design an experiment.
● Analyze the data.
● Interpret the data.
● Simulate and compare.
● Describe by a theory.
● Predict other phenomena.
● Fail, Succeed, Get new ideas && Repeat.
● Oh, and learn and teach and supervise:)
● And cooperate.
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Or do we just…?
● Hunt for a high H-index
● Obtain grants
● Present our work as “rewriting 

textbooks” or “possibly 
solve/change/cure…”

● Convince public and politicians to 
support us

● Publish or perish
○ argue with journals
○ pay journals with tax-payers’ 

money
● Play the academia game with titles.
● Cherry-pick from the data?

https://www.catrin.com/cs/media/vizualni-identita-ke-stazeni/



What tools do we need?
● …and I’ll talk mostly about coding
● but are we really just IT people?
● many problems have been solved before.
● should we think and spend our time more in coding or physics?
● too much (personal) attachments to taste not needed any more?
● or healthy anchors to roots of the coding?

10



What can we ask for?
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What can we ask for?
● Solution to a technical problem

○ e.g. how to read particular data format, database…
○ how to fit and plot residuals
○ web design, backend

● Analyze, simplify, check and fool-proof an existing program
○ e.g. check against nan types in plotting or computation
○ speed-up IO, modularize a single long source code etc

● Write a whole utility e.g. to read-fit-output
○ including intermediate plots etc
○ plot data, model
○ export the model

● Come up with what to do?:)
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Examples
● Regression

○ obtain model parameters from data
■ fit, ML

● Correct data
○ for resolution: unfolding

● Model the data
○ design simulation, augment 

synthetic data to match the real
● Classification

○ select signal over background
● Pattern recognition

○ find new features, populations
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An interactive example
● Coding powers of LLM coding agents.
● Github copilot integrated as a “chat agent” in Visual Studio Code, Linux.
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An interactive example
● Coding powers of LLM coding agents.
● Github copilot integrated as a “chat agent” in Visual Studio Code, Linux.
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An interactive example
● Coding powers of LLM coding agents

○ generate & fit gauss using Python’s matplotlib
○ “generate events ~ gauss, fit with gauss, and plot the data and fit, chi2/ndf and plot also in 

lower panel the fit residuals”
○ “make a GUI which calls this toy, with green Run button, and n_events and gauss parameter 

input boxes. Also add red Exit button”
○ “add option to just silently and without plotting return the fitted parameters and chi2/ndf”
○ “Add SuperToy button and NToys to call the functionality that the generation and fit is called 

NToys=100 times, and histograms of results are plotted, namely the fitted amplitude, mean, 
sigma, and also chi2, into a 2x2 grid plot”

○ “do not use, plot nor fit histogram points with zero content”
○ same as html using plotly
○ save png, pdf
○ rewrite all this to

■ pyroot
■ C++ ROOT
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An interactive example
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Other examples
● FFT2D of images
● A launcher GUI
● csv reading
● plot, profile, ASCII, plot graph
● Arduino code for PWM for a diode and a potentiometer on some pins.
● RAW images stacking
● Words and bigrams frequencies in Bible
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FFT play
● Many areas to play with and explore open!
● Say this 2D FFT, inputs:

● M. Monroe https://www.etsy.com/de-en/listing/1727858916/andy-warhol-marilyn-monroe-signed 
● GPT-5.3 5th May 2026: “a picture of albert einstein in the style of warhole’s marylin monroe"
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Inputs
● …in greyscale

○ Q: What is the difference between grey and gray?
○ A: Simple: grey is a colour while gray is a color.

●
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FFT

magnitude phaseinput

⇐

⇐
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FFT-1 

⇐

⇐

magnitude phaseinverse FFT

● Swapped 
phase and 
magnitude.

● Phase seems 
to define more 
features of the 
image.

⇐
⇒
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FFT1
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● Recorder ‘flute’ f# 
● theoretical frequency 740 Hz



FFT1
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● Beats of 2 close g’s
● theoretical f=784 Hz



FFT1
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Letters and bigrams in English and Czech Old Testament
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Exercise based on 
MacKays’ Information 
Theory book



Regression
● FAST simulated cosmic air shower transients in its 4 

PMTs.
● Infer 2 shower parameters logE and Xmax.
● Issues in correlations between predicted and truth 

values.
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Regression
● FAST simulated cosmic air shower transients in its 4 

PMTs.
● Infer 2 shower parameters logE and Xmax
● Resolved after filtering out faint signal events (Jakub, 

Rosťa, Honza Tomeček).
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Classification
● https://www.nist.gov/srd/nist-special-database-19 
● https://en.wikipedia.org/wiki/MNIST_database 
● Individual examples, and averages over 500 characters, as log(1+intensity).
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Character counts 
● https://www.nist.gov/srd/nist-special-database-19 
● https://en.wikipedia.org/wiki/MNIST_database 
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NN Principles Overview
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Inputs

Network 
architecture

Model 
weights

Output
after training

Training, validation, testing



● results_pytorch_n1_250_n2_200_i1_0_i2_15000_train_30_31_32_33_34_35_36_37_38_39_nImgs_15000_iters_100_bs_32_rate_0.005/

● handled! still pathological middle class (cyan) and far right (gray).

Pytorch, 10 chars

33



● results_pytorch_n1_250_n2_200_i1_0_i2_15000_train_30_31_32_33_34_35_36_37_38_39_nImgs_15000_iters_100_bs_32_rate_0.005/

Pytorch, 10 chars, Confusion matrices

34



Impressions – for work
● Great tool to start a project with.
● Helps overcome initial technical necessities.
● However, the code can change a lot upon features request.
● It’s good to play with the code, often personal modifications may not work w/o 

full code understanding.
● One should understand the language and code for serious purposes.
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Impressions – for education and students
● A very nice laboratory and a tool to explore many things!
● Careful that actually finishing and nailing down means to really understand.
● Much easier for students to jump on in any language.
● Much more difficult to make sure they actually learn IT and coding principles.
● More discussion and even closer interaction with students needed.
● More possibilities for people to contribute

○ besides hard-core coders:
○ data analysis, AI-assisted testers, AI-assisted coders

36



Lessons learned
● AI-assisted coding is here and this will not change, only develop.
● Formulate clearly what you want
● Understand you data/inputs/goals
● Always doubt, design checks at all levels.
● Best, understand the generated code, too.
● Tweak and play with the code and suggested solutions.
● Try it with new inputs, use cases, stress it, challenge it!
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More thoughts
● Imagine the possibilities for student theses, PhD work!:)
● What should we control?
● What should we teach?
● What should students learn?

○ IT skills?
○ Analytical and statistical methods?
○ Way of thinking?
○ Physics insight, intuition?
○ Abilities to apply and extend what they learned to new problems?

● There’s no one-fits-all solution and future is unknown.
● But AI tools do bring an advantage, possibilities, though perhaps also risks.
● Who’s going to drive further IT development?
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No comment
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Comments
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No comment
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No comment
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https://www.ff.upol.cz/nc/zp
rava/clanek/ai-day-2026-1/ 
https://ai.upol.cz/#doporuc
eni
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Backup
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