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Murmuration [2]
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Transitions between alternate states 
have been defined in several contexts 
ranging from physical properties, 
ecological processes, and even our 
thoughts! [3]
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of Matter [1]
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S. Jain, J. Comput. Phys., 418 (2020) J. Israelachvili, Intermoelcular and 
surface forces (1991)

Heterogeneity creates anisotropy
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H. Stanley, Phase transition and critical phenomena (1971)

Disordered
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ordered

Orderliness  Entropy (S)

Homogenous phase

𝑮 𝑳 𝑺

At a given temperature T for a closed system,

(Disorder)
஻

Number of possible 
microstates

Highly
disordered

S. Jain, J. Comput. Phys., 418 (2020) J. Israelachvili, Intermoelcular and 
surface forces (1991)

Heterogeneity creates anisotropy

“Local order in a region of 
nonuniform composition will 
depend both on the local 
composition and on the
composition of the immediate 
environment”

J. Cahn and J. Hilliard, 
J. Chem. Phys, 28, (1958)
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Assumptions

• Only Van-der Waals interactions

• Coarse grained model for the ligands

• Potential due to different sources are 

additive
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Phase diagram for argon in a model MOF with 
a = 24 Å, σm = 5 Å, εm = 120 K
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Phase diagram for argon in a model MOF with 
a = 24 Å, σm = 5 Å, εm = 120 K
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Comparison with the bulk argon
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• No coexistence region
• ~ Bulk above critical point
• Second-order phase change
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