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What is polymorphism? Chicken




What is polymorphism? Birds




What is polymorphism? Snail




What is polymorphism? President’s wife
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What is polymorphism? Silicon

Ganesh and Widom, PRL 102, 075701 (2009)
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What is polymorphism? Phosphorus

Katayama et al, Nature 403, 170(2000)
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Thermal Expansion

Kell, J. Chem. Eng. Data 20, 97 (75)
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Density

Kell, J. Chem.

Eng. Data 12, 66 (67)
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Diffusion
Angell, Finch, Bach 65, 3063 (76)
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Fases Amorfas

Bellisent-Funel, Teixeira, Bosio, JCP 87, 2231 (87)
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Liquid-Liquid Phases

Poole, Sciortino, Essmann, Stanley, Nature 360, 324 (92)

b 490 g e B
350 | \ # HDA-LDA critcal point G . ! T 1 ! ' ’ '
| \ lhquld-gas::’u‘ﬂ‘ca\:s::lc i 2200 1500 T q
300 i —= TMDline 1
| A\ liquid- s i
250 | | _ Iatges costisance e ] 2000 1000 L 11
200 ‘.\ —-- HDA-LDA coexistence line | =
150 | 8 4 1800 | & so0 - ]
g 100 I 1 Y
T 50 1 1600 1 9ir o oeee® |
0 f— ]
] L 500 Lt L 1
50 ] 1400 50 100 150 200 250 300 350 400
100 i 1200 [ TIK)
4150 1 =
-200 1 % 1000 | J
000" “200 300 400 500 600 700 o« B
7K 800 | <
800 - 4
400 [ oee T =235K) Liquid 1
wew T =250 KV isotherms
200 F &2 T =273K
oo T = 290 K|
ol o °T=80K
=T =130 K| s0lid y
o—=> T =180 K| isotherms "o,
200 | % T - 235K E
" .

06 07 08 09 10 11 1.2 13 14
Viem3 g-1)




Spoiler Alert
Stanley's and Debenedetti's Lecture
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Stanley’s and Debenedetti’s Lecture
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What are the clues? Amphiphilic

HII phase Cubic phase

MGDG, MGleDG,
PE, PS, PA, DPG
oS5 o &
Lamellar phase
DGDG, DGleDG,
SQDG. PC, PG, PI

HI phase

Lysolipid v




What are the clues? Amphiphilic
MCB, Phys. Rev. B 42, 6363 (1990)




What are the clues? Amphiphilic
MCB, Phys. Rev. B 42, 6363 (1990)
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Simplest Model for Polymorphism? 2d Lattice

Balladares and MCB, JPCM 16, 8811 (2014)
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Simplest Model for Polymorphism? Potential

Balladares and MCB, JPCM 16, 8811 (2014)




Simplest Model for Polymorphism? Density Anomaly

Balladares and MCB, JPCM 16, 8811 (2014)
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Simplest Model for Polymorphism? Phase Diagram

Balladares and MCB, JPCM 16, 8811 (2014)
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Simplest Model for Polymorphism? 2d Lattice
de Oliveira, MCB, JPCM 17, 399 (2005)
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Simplest Model for Polymorphism? Potential

de Oliveira, MCB, JPCM 17, 399 (2005)
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Simplest Model for Polymorphism? Density

de Oliveira, MCB, JPCM 17, 399 (2005)
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Simplest Model for Polymorphism? Phase Diagram

de Oliveira, MCB, JPCM 17, 399 (2005)
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Simplest Model for Polymorphism? 2d Associating Lattice
Gas

Henriques and Barbosa, PRE 71, 031504(2005)




Simplest Model for Polymorphism? Potential

Henriques and MCB, PRE 71, 031504(2005)
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Simplest Model for Polymorphism? Density
Henriques, MCB, PRE 71, 031504 (2005)
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Simplest Model for Polymorphism? Phase Diagram

Girardi, Szortyka, Henriques and MCB, JCP 130, 184902 (2009)
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Simplest Model for Polymorphism? Diffusion

Physica A 386 692 (2007)
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Simplest Model for Polymorphism? Bell Lattice

Szortyka, Fiore, Henriques, MCB, JCP 131, 164506 (2009)




Simplest Model for Polymorphism? Bell Phase Diagram
Szortyka, Fiore, Henriques, MCB, JCP 131, 164506 (2009)




Simplest Model for Polymorphism? 3d ALG
Girardi, Szortyka, Henriques, MCB, JCP 132, 134904 (2010)




Simplest Model for Polymorphism? Bell Phase Diagram
Girardi, Szortyka, Henriques, MCB, JCP 132, 134904 (2010)




» Competition can lead to two liquid phases
» Competition can lead to density anomaly

> Are these two things connected?
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