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Phase Transitions
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Phase Transitions
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https://docs.google.com/file/d/1TzizY3lhPv95m-8Ziwglj5jbWBfDdV3g/preview


Phase Transitions
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Phase Transitions
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Phase Transitions
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Order Parameters:

● Magnetization: <σ>

● Density of Particles: ρ
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Ising Model & Phase Transition

Configurations of the Ising model on a two-dimensional square

lattice considered as a magnet (left) and as a lattice gas (right).
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Ising Model
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Ising Model
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Network (Lattice) 
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Ising Model
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Ising Model
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Ising Model
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Ising Model

16



Partition Function

Ising Model
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bit-player.org
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#Spontaneous_Symmetry_Breaking

https://www.edge.org/response-detail/27012
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https://github.com/VictorSeven/IsingModel


Scalings & Universalities
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Scalings & Universalities
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Hyperscaling Relations
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https://youtu.be/Kd4UvhUsBAU
http://www.youtube.com/watch?v=Kd4UvhUsBAU
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Renormalization
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Introduction to Renormalization
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http://bit.ly/SFIrenorm
https://www.complexityexplorer.org/courses/67-introduction-to-renormalization
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Real Space Renormalization Group

(RSRG)
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σ1

Renormalizing the Ising Model
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decimation
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#trace_out

Renormalizing the Ising Model
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Inducing Quartets and Commutation Failure
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Changing the network structure

Network J Network J’
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#synergy

#emergence

Taking out of the Model Class
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#trace_out

Coarse-graining: Whole Lattice
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Square Lattice!

1st NN
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Square Lattice!

1st NN
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Changing the Square Structure
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Saving The Square Structure

1st NN

"Approx. RG Group"

J    Isomorphism     J’

J is #isomorphic to J ‘
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Saving The Square Structure

1st NN

"Approx. RG Group"
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Bad Decimation Transformation!
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A Better Transformation!
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A Better Transformation!
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β0.0

∞

0.441

Crystal Statistics. I. A Two-Dimensional Model with an 

Order-Disorder Transition

Phys. Rev. 65, 117 – Published 1 February 1944

Lars Onsager

Exact Solution for 2D Ising Model
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http://www.youtube.com/watch?v=MxRddFrEnPc
https://www.youtube.com/watch?v=MxRddFrEnPc
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kineticallyconstrained.com
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http://www.youtube.com/watch?v=fi-g2ET97W8
https://youtu.be/fi-g2ET97W8
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