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Limit shapes
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Limit shapes

Microscopic interactions — macroscopic structure
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Limit shapes

Microscopic interactions — macroscopic structure
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Equilibrium crystal shapes
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Equilibrium crystal shapes

710 C NaCl 620 C

Heyraud and Mtois, J. Cryst. Growth 84, 503 (1987)
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“Shapes” in combinatorics: perfect
matching on the honeycomb

Y. Kallus (Santa Fe Institute) Complex Systems Summer School June 19, 2015



“Shapes” in combinatorics: partitions
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Meet the Rudins

Principles of
Mathematical ——
Analysis Secnd Liion

THIRD EDITION

e
PN
b

INDIAN EDITION

“Baby Rudin” “Papa Rudin” “Granddaddy
(1953) (1966) Rudin” (1973)
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Baby scaling: power laws

1 SUB-LINEAR
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Baby scaling: power laws

SLOPE

Y. Kallus (Santa Fe Institute)

Complex Systems Summer School
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Baby scaling: power laws (criticality

1}
L}
2 '
b Approximate energy radiated (10'° joules) 3 { .
00001 0001 001 01 10 100 o solid phase 1 o
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! liquid |
H 1
P i} critical pressure ': ___________
x Per 1 iti i
g : liquid critical point
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H i/
5 ) o
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£
2 vapour
critical
lemperalure
Tip o
Heopriiiude Temperature

Sethna, Dahmen, and Myers, Nature 410, 242-250
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Baby scaling: power laws (criticality)

b Approximate energy radiated (1075 joules)
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Sethna, Dahmen, and Myers, Nature 410, 242-250
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Papa scaling: scaling collapse
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West and Brown, J Exp Biol 208, 1575-1592 (2005)
Mehta, Mills, Dahmen, and Sethna, Phys. Rev. E 65, 046139 (2002)
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Papa scaling: finite size scaling
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Kadanoff, Nagel, Wu, and Zhou, Phys. Rev. A
39, 6524 (1989)
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Papa scaling: finite size scaling
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Kadanoff, Nagel, Wu, and Zhou, Phys. Rev. A
39, 6524 (1989)
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Papa scaling: finite size scaling

Threshold for 3SAT
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Kadanoff, Nagel, Wu, and Zhou, Phys. Rev. A
39, 6524 (1989)

Selman, 1JCAI 1 (1995)
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Papa scaling: finite size scaling
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Even deviations from the limit approach a limit shape!
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Granddaddy scaling: universality

1— T
gas, liquid
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Sethna, Cornell Physics 653, Fall 2010
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Happy sesquicentennial Juneteenth!

demos:
http://tuvalu.
santafe.edu/
~yoav/demo.

JUNETEENTH

COMMEMORATED ANNUALLY ON_JUNE 19TH, JUNETEENTH 1S THE w html
OLDEST KNOWN CELEBRATION OF THE END OF SLAVERY IN THE U.S
THE EMANCIPATION PROCLAMATION, ISSUED BY PRESIDENT

T MM LINCOLN ON SEP. 22, 1862, ANNOUNCED, “THAT ON
AR IAY OF JANUARY, A.D. 1863, ALL PERSONS HELD AS SLAVES
THE It DNy STATE...IN REBELLION 'AGAINST THE U.S. SHALL BE
TN HENCEFORWARD AND FOREVER FREE.” HOWEVER, IT WOULD . .
THEN. 1IE CIVIL WAR AND PASSAGE OF THE 13TH AMENDMENT TO twitter @yka I I us
TAKE ONSTITUTION TO END THE BRUTAL INSTITUTION OF AFRICAN :
AMERICAN SLAVERY.
AFTER THE CIVIL WAR ENDED IN APRIL 1865 MOST SLAVES IN TEXAS
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