Simple (numerical) Aging
Experiment
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Aging in the PEL-IS framework

Same Basins as eq.!

Starting Short after [ .
Configuration (T)) ~ the T-change Ong%%@f
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Evolution of ¢ in aging (BMLJ)
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The “TAP” free energies......
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Which T in aging ?

6fbasin(T9€IS)

Oe
Ty(ers, T) = GSciif
ders
Equivalent form: Ofpacin (T, e18)
_ deis
Tf (8187 T) B 81:basin(']:‘eqaeIS) Teq
deis
S. Franz and M. A. Virasoro, i
J. Phys. A 33 (2000) 891, o {8 f
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If basins have identical shape .....

frasin(€ers,T) = ers + fviv(Eo,T)

8fba,sz"n, (eIS 9 T)
ders

=1

Teps = Teq
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A look to the meaning of T o—Bers,
/Z = /1 + Zs Bhew,
fbasz’ni — €89, + leOQ(,Bth)
log(%)
fbasz'ng — fbasinl + 66[5(1 + ka) b= .
5615
& _ é _ e—,@5813(1—ka)
P Z

/BeqéeIS(l — kTeqb) — /Geff5€IS(1 — kaathb)

(1 — kaathb) T
€q_ sal
(1 = KkTeqb)  “5C»
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Heat flows..... 8 f basin

(case of basins of identical shape ) 5 =1
€IS

615—>615—d615 d615>0

Sconf(QIS) — Sconf(eIS — deIS)

8Sconf deIS
dScon — d —
4 ders 0 Teyy

dSreservoir = deIS’/T

deIS deIs

AS = |
Terr T =th
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How to ask a system its internal temperature

Linear Response Theory
The response to an external perturbation is equivalent to
the response to a thermally generated fluctuation !

The perturbed Hamiltonian
H = Hy+ Hp = Hy—V,B(r™)0(t — t,,)

The response of the system to the perturbation

(A = =S ADBO) = (AOBO

We chose A and B so that the relation is
(8% % iy Y
(P(T)) = — kBT[Sk (7) — Sk (0)]

with pf the number density and Sp® the dynamical struc-

ture factor
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fast
intra-basin dynamics
(vibrations)
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Fluctuation Dissipation Relation
(Cugliandolo, Kurcian, Peliti, ....)

(1)

p(1), S




F(V9 T’ Tf):_TfS conf (eIS)_I_fbasin(eIS?T)

OF(V,T,1T; _
P(V, T, Tf) = ( ( — f)) P(VaOan) = Pis
T,T%

oV
O fvasin(1,ers)
Ty(ers,T) = a%iiif > Ds(Vieg) = - (%)Sf
derg a)
Support from the Soft > v
Sphere Model AU { } AE,

b)

EONrY=N""E(r")

r, AT,
r
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From Equilibrium to OOE....

If we know which equilibrium basin the system 1s
exploring...

€ Vs 1

.. We can correlate the state of the aging system
with an equilibrium state and predict the pressure

(OOE-EOS)

eq acts as a fictive T !
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Liquid-to-Liquid
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Numerical Tests
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P[ MPa ]

Numerical Tests
Heating a glass at constant P
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Numerical Tests S e
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Breakdowns !

(things to be understood)
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Breaking of the out-of-equilibrium theory....
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