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Zadanie

6. Bublinkovy krystal

Vel'ké mnozstvo podobnych vel'mi malych bubliniek
plava na povrchu mydlovej vody. Bublinky sa
usporiadajt a vytvoria pravidelny vzor podobny
krystalickej mriezke. Navrhnite met6édu vyroby
bubliniek podobnej vel'kosti a preskiimajte vznik
takychto bublinkovych krystdlov
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Bublinkovy krystal

@ tvorba bubliniek a ich pritahovanie sa
@ pravidelné Struktiry - krystél

Q defekty

Q rekrystalizdcia

@ Challenge: 3D krystély



Povrchové napdtie

Young-Laplace

4o

minimalizuje sa povrch,
povrchova energia



Tvorba bubliniek

@ vhodng, stabilnd koncentracia saponatu
@ mensSie bublinky st stabilnejsie

Variac plastic tube

Tubber by podermic
Fish tank stopper | codle
regulator tray
ﬂ] e

http://homepages.cae.wisc.edu/~stone/bubble%20raft%
20movies.htm

A Dynamical Model of a Crystal Structure, L. Bragg; J. F. Nye, Proceedings
of the Royal Society of London. Series A, Mathematical and Physical

Sciences
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Vznik krystalu

Plavajace bublinky sa na kratkych vzdialenostiach
prit'ahuja
http://en.wikipedia.org/wiki/Cheerios_

effect
Potencidal medzi bublinami
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Prva ¢ast’ dava prit'azlivi silu a druhd odpudivu
p pomer vzdialenosti medzi bublinami a polomeru
bublin
http:
//en.wikipedia.org/wiki/Bubble_rafts
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Model krystalu

Sily medzi bublinkami pripominaji medziatémové
sily (Lenard-Jones potencidl)

-pritazlivé na dlhych vzdialenostiach a odpudivé na
malych

Bublinkovy krystél sa sprava podobne ako
krystalicke latky



Plateauov zdkon

Bubliny sa stretavaju pri uhle 120 stupriov (2 steny)
alebo cos™! (—1/3) =~ 109°28'16" (4 steny, 3D)

{a) Two bubbles msting in the (b} A weighted Voronoi diagram

Plateau equilibium. The interfacial  {dotted), Delaunay complex (solid

film between bubhles is a spherical  edges), space-filling diagram (blue

patch with radius r ;. curves), and alpha complex (dark
edpes and triangles).

Figure 2: Buble and foam configuration.

O. Busaryev, T. K. Dey, H. Wang, and R. Zhong
Animating bubble interactions in a liquid foam.
ACM Trans. Gravhics 31. 4 (2012).



Plateauov zdkon

Bubliny sa stretdvaju pri uhle 120 stupnov (tri steny)
alebo cos™! (—1/3) ~ 109°28'16" (4 steny, 3D)
Teoreticky vysledok pre minimaliz4ciu plochy
idedlnych bublin
http://mathworld.wolfram.com/
PlateausLaws.html

Taylor, J. E. "The Structure of Singularities in
Soap-Bubble-Like and Soap-Film-Like Minimal
Surfaces.Ann. Math. 103, 489-539, 1976.
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Krystalické mriezky
Rovnaky polomer, steny sa stretavaji pod uhlom
120°



Krystalické mriezky
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Defekty v kryStdloch

e vakancie - chybajtcia bublinka

@ primesy - vdcSia, mensia bublina

e dislokécie - posunuté hrany, vznik novej hrany
@ hranice zfn



Hranice zfn

Frovne 5b, Diameter 0-76 mm.



Hranova dislokacia

Ficure 7. Parallel dislocations. Diameter 0-76 mm.



Dislokacia

Fiivre Ga. A dislocation. Diameter 1-9 mm.






ROzna vel'kost

Freoure 14, Effect of atoms of impurity. Diameter of uniform bubbles about 1-3 mm.



Charakteristika dislokacii

Burgersov vektor




Krystalizdcia

a. Immediately after stirring.

Fiovre 12, Recrystallization.  Diameter 0-60 mm.




Krystalizacia
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Krystalizacia
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