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Outline

Euclidean Plane kaleidoscopes

Triangular Hyperbolic kaleidoscopes

Polygonal hyperbolic kaleidoscopes

Stretching polygonal kaleidoscopes

Bending polygonal kaleidoscopes in 3D

Cosets coloring of kaleidoscopes

Conformal transformations

Horosphere cross section
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Euclidean plane kaleidoscope

Let's put 3 reflection lines in the plane.

Angles between the lines are fractions of ˊ:

ˊ
2

 , 
ˊ
3

 , 
ˊ
6

Triangle inside of intersection is
fundamental domain of kaleidoscope.
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Euclidean plane kaleidoscope

Let's place arbitrary pattern inside of
fundamental domain.
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Euclidean plane kaleidoscope

And apply all possible reflections in the
mirrors.

Symmetry of this pattern is *236.
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Euclidean plane kaleidoscope

There are only 4 different kind of euclidean
kaleidoscopes.

*236

V.Bulatov (2011) Bending Hyperbolic Kaleidoscopes

6 of 159



Euclidean plane kaleidoscope

There are only 4 different kind of euclidean
kaleidoscopes.

*244
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Euclidean plane kaleidoscope

There are only 4 different kind of euclidean
kaleidoscopes.

*333
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Euclidean plane kaleidoscope

There are only 4 different kind of euclidean
kaleidoscopes.

*2222
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Euclidean plane kaleidoscope

*2222 kaleidoscope is formed by 4
reflection lines. Fundamental domain is
rectangle.

It has extra degree of freedom - aspect
ratio of rectangle.
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Hyperbolic triangle kaleidoscope

Poincare disc model of hyperbolic plane.

Interior of the unit disk represents the
whole hyperbolic plane.

Hyperbolic straight lines are circles (or
lines) orthogonal to unit circle.

3 reflection lines in the hyperbolic plane

make dihedal angles 
ˊ
2

 , 
ˊ
4

 , 
ˊ
6
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Hyperbolic triangle kaleidoscope

Place a pattern into fundamental domain
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Hyperbolic triangle kaleidoscope

Make one reflection.

Reflections in lines are replaced with
inversions in circles.
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Hyperbolic triangle kaleidoscope

Make 2 reflections
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Hyperbolic triangle kaleidoscope

Make 3 reflections
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Hyperbolic triangle kaleidoscope

Make 4 reflections
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Hyperbolic triangle kaleidoscope

Make 5 reflections
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Hyperbolic triangle kaleidoscope

Make 6 reflections
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Hyperbolic triangle kaleidoscope

Make 7 reflections
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Hyperbolic triangle kaleidoscope

Make 8 reflections
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Hyperbolic triangle kaleidoscope

Make 9 reflections
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Hyperbolic triangle kaleidoscope

Make 10 reflections
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Hyperbolic triangle kaleidoscope

Make 11 reflections
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Hyperbolic triangle kaleidoscope

Make 12 reflections
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Hyperbolic triangle kaleidoscope

Make 13 reflections
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