
How to combine tiny bits of Python, physics,
and art to create (hopefully) pretty pictures

Christian Leitold

christian.leitold@gmail.com

Brno Python Pizza, 22 February 2025



What is this all for anyway?

https://xkcd.com/1822/

Some reasons to write a computer program:

▶ Business interests
▶ Answer a science question
▶ Something else

In what follows, very much something else is going on!
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Bridget Riley

Something else, in this case, was inspired by art!

Shadow Play, 1990, oil on
canvas

https://en.wikipedia.org/wiki/Bridget_Riley
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From analog beginnings...

▶ Create a 2-D lattice of space-filling tiles.

▶ Use integer tuple (i, j) to address each tile.

▶ Neighboring tiles interact.

▶ For tile (i, j):
▶ upper neighbor is (i, j+1),
▶ lower neighbor is (i, j-1),
▶ left neighbor is (i-1, j-2),
▶ right neighbor is (i+1, j+2).

▶ What do we mean by interaction? Physics!

4 / 8



...and applying some physics along the way...

Let us use a “simple” physics model coming from the study of magnetism!

▶ Lattice of spins si to represent our tiles.

▶ Each spin takes one of the q possible discrete values (0, 1, 2, . . . , q − 1).

▶ Spins interact with their immediate neighbors up, down, left, and right on the lattice.

Potts model Hamiltonian (potential energy):

H = −Jij
∑
(i,j)

δ(si , sj)

where the sum runs over all pairs of neighboring spins, δ(n, m) equals one if n = m and zero
otherwise, and Jij is the coupling constant between spins i and j and has a dimension of energy.
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...to digital outcomes

We use a computer simulation to study
the thermodynamics of the spin lattice at
different temperatures.

Algorithm: Metropolis Monte Carlo.

Finally, the outcome is visualized with
Matplotlib. Each spin on the lattice
corresponds with a colored tile.
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Finally, some pictures: random initial lattice and after a simulation
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So again, what is this all for?

Github:
https://github.com/leitold/junegloom

Some more text:
http://christian.leitold.info/index.
php?page=june-gloom
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