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Supercooled liquids & the glass transition
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A new kind of phase transition

* A lot of metastable states below a characteristic temperature
N(f) — eXp(NSC(f))
e Competition between free-energy and configurational entropy
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| RSB transition at Tk = 1/8k .




The Random First Order Transition theory

N(f) — exp(ldsc(f))
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Ts.(T)% vs Y1?
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Glass Transition by Pinning Particles




Glass Transition by Pinning Particles

VWe freeze a fraction ¢ of particles randomly chosen in an equilibrium configuration

Parameters of the problem: 1" ¢
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Glass Transition by Pinning Particles
VWe freeze a fraction ¢ of particles randomly chosen in an equilibrium configuration
Parameters of the problem: 1" ¢

*RFOT phenomenological argument

sU(T,¢) ~ 5.(T) — cY (T)
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The Glass Transition by Random Pinning

* Phase diagram ¢,T obtained by mean-field and real space RG analysis
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The low temperature (ideal glass)
phase I1s known!

The configuration chosen to pin particles
provides the best glass configuration

* Equilibrium can be observed in the glassy phase

* The transition (and its existence) can be approached from both ends, hence
studied In a much more stringent way




