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A short history of a YouTube channel
Channel https://www.youtube.com/c/NilsBerglund
▷ Created in December 2012 to host videos used in articles of the CNRS

outreach web site Images des Mathématiques
▷ In April 2021 : Approx 60 000 views, for 40 videos

▷ In December 2021 : 300+ videos,
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What happened???

Some viewer comments :
▷ Small physics simulations are really getting popular aren’t they?
▷ now I not only understand entropy, but also how videocompression

works.
▷ The algorithm has chosen you!
▷ youtube has thrown me into a pit and told me to learn science and

physics
▷ Dang it, I wanted to see it go full circle
▷ God I wanted that to form a complete ring more than I wanted the

DVD logo to hit the corner
▷ WHERE’S THE FULL CIRCLE DARNIT!
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What happened next?
Improvements based on suggestions made in comments:

▷ Make longer version

▷ Higher resolution
▷ Add music
▷ Make “shorts”
▷ Improve color schemes
▷ Plus lots of suggestions:

other domains/
equations/effects to
simulate
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What are the themes?
▷ Particle simulations :

♢ Regular/chaotic billiards
♢ The illumination problem
♢ Translation surfaces
♢ Statistics (collisions, free path) for Sinai billiards
(Lorentz gas)

♢ Molecular dynamics

▷ Simulations of partial differential equations :
♢ Wave equation (linear, hyperbolic)

Refraction, diffraction, fractal
domains, Anderson localisation, wave
protection, invisibility cloak,
resonators

♢ Heat equation
♢ Schrödinger’s equation
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Which videos have the most views?
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Success story 1: elliptical pools

(Link to simulation)

429 000 views
Based on works by Yves Colin de Verdière and David Vicente
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Success story 2: waves & a Sierpinsky carpet

(Link to simulation)
332 000 views

Led to “Mangrove vs tsunami” series, wave protection comparisons
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Success story 3: parabolic antennae

(Link to simulation)

Original version: 1 878 000 views
Led to “parabolic resonators”series
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Success story 4: the butterfly effect with a laser

(Link to simulation)

679 000 views
Implemented IRL on the The Action Lab
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Success story 5: the illumination problem

(Link to simulation)

Most viewed in series: 342 000 views
Related: “Laser fight”problem (blocking property), Tokarsky rooms
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How do I make these videos?
▷ Coded in C, using OpenGL for the graphics

About 30-40 geometries, 4 boundary conditions, 7 colour schemes
Code available on GitHub
https://github.com/nilsberglund-orleans/YouTube-simulations

▷ Particle simulations usually computed in real time
▷ Wave simulations slower by a factor 5-20

∂2

∂t2
u(x , t) = c2∆u(x , t) + initial cond , boundary cond

Solved with finite differences (discretisation)
▷ Code accelerated with the help of Marco Mancini, a few other

contributions via GitHub
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Who are the viewers of the channel?
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Who are the viewers of the channel?
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What are the most frequent comments?

▷ Why am I getting these in my recommendations?

▷ I have no idea what this is, but I like it.

▷ Beautiful, nice visuals, nice music, . . .

▷ This would be great to illustrate a lecture on material science.

▷ What happens when you change . . . ?
Can you make a version where . . . ?

▷ I noticed that at 1:28 . . . happens!

▷ This is what happens in that particular physical/chemical process.

▷ This video has made me think. . .
What is great about good scientific divulgation, is not the answers,
but the questions that I never thought about.
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Why do I keep doing this?

▷ I think science outreach is important.

▷ There seems to be a confidence crisis in science:
reproducibility crisis, scientific misconduct, predatory
publishers/conferences, political agendas, conspiracy theories. . .

However, this is not a new phenomenon: see this interview of Isaac
Asimov in 1988: https://youtu.be/VSxMZBp-2Zs

▷ There seems to be a demand for this. . .

▷ . . . and it’s fun!
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I want to start my own channel/blog –
Any recommendations?
▷ Publish videos on a regular schedule

▷ Video titles/thumbnails are important

▷ Reply to comments, consider suggestions

▷ Keep a friendly tone

▷ YouTube shorts

▷ When coding: make baby steps

▷ Last but not least: produce quality content. . .

▷ Important to keep in mind when doing outreach:

Give a man a fish, he will eat for a day. Teach a man to fish,
he will eat for a life time. — Chinese Proverb
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Future projects

▷ Non-linear PDEs (Allen–Cahn, FitzHugh–Nagumo, Keller–Segel,
Euler. . . )

▷ 3D

▷ Tutorials/videos with explanations

▷ Write a user’s manual

▷ A version of the code with a more friendly GUI

▷ A long and growing list of suggestions. . .

Thanks for your attention!

https://www.youtube.com/c/NilsBerglund
https://www.idpoisson.fr/berglund/IRTG_YouTube.pdf
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