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Scaled Rate Processes
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Scaled Rate Processes

> Arrhenius — van't Hoff law.
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non-Arrhenius cases
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low temperatures
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Scaled Rate Processes

» Empirical adaptation from Tsallis statistics.
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Statistical Thermodynamics

> Thermodynamic limit. magnitude of Avogadro number 0 (102%4)

Studien iiber das Gleichgewicht der lebendigen Kraft

zwischen bewegten materiellen Punkten.’)
(Wien. Ber. 58. S. 517—560. 1868.)

k

-1_(1 — i)“a'k = L. *ar.
b 4 b4

nux

Boltzmann (1868)

of material points.
[From the Cambridge Philosophical Society's Transactions, Vol. XII.]

)

’

re("yY) E-viT d

3
k

¢ & dk

!

[E=V-k] , 1
9 kn dkn Ta_ T
o o2m K

)

2

XCIV. On Boltzmann’s Theorem on the average distribution of energy in a systemn

Maxwell (1879)




Chemical Kinetics
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A molecule may, in a given collision, gain or lose
energy. Let us call one in which it gains energy,
favourable and one in which it loses energy,

unfavourable. To accumulate energy much in
excess of the average the molecule may be
supposed to need a lucky run of favourable
collisions. In a given collision let the chance of

spoiling a favourable run be 1/X. Then the chance
of continuing it will be (1 -1 / X ) The chance

that the run continues for Z collisions is therefore

(1-3)
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Chemical Kinetics

The Theory of
RATE PROCESSES
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Avoiding the Thermodynamic Limit
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The Scaling of Relaxation Processes

PHYSICAL REVIEW B VOLUME 32, NUMBER 1
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Critical slowing down in spin glasses and other glasses: Fulcher versus power law

J. Souletie and J. L. Tholence
Centre de Recherches sur les Tres Basses Temperatures, Centre National de la Recherche
Scientifique, Boite Postale 166 X, 38042 Grenoble-Cédex, France
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Renormalization Group

PHYSICAL REVIEW B VOLUME 4, NUMBER 9 1 NOVEMBER 1971

Renormalization Group and Critical Phenomena.
L. Renormalization Group and the Kadanoff Scaling Picture®

Kenneth G. Wilson
Laboratory of Nuclear Studies, Covnell University, Ithaca, New York 14850
(Received 2 June 1971)

The Kadanoff theory of scaling near the critical point for an Ising ferromagnet is cast in
differential form. The resulting differential equations are an example of the differential
equations of the renormalization group. It is shown that the Widom-Kadanoff scaling laws
arise naturally from these differential equations if the coefficients in the equations are ana-
lytic at the critical point. A generalization of the Kadanoff scaling picture involving an ‘ir-
relevant” variable is considered; in this case the scaling laws result from the renormaliza-
tion-group equations only if the solution of the equations goes asymptotically to a fixed point.

Equations (9) and (10) are the renormalization-
group equations suggested by the Kadanoff block
picture. Because of the questionable validity of

E(K, h)=LE(Kyp, hy). (5)

“Beta plane”
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18.3 Varieties of Asymptotic Behavior 131
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Figure 18.4. Schematic representation of four possible forms of the function
B(g). For such forms of f(g), the running coupling g, would: (a) approach
infinity at a finite value of y; (b) continue to grow as y increases; (c) approach a
finite limit g. for x — co; (d) approach zero for p — co.

¥I2 %(KL -K.)y, (15)
=— (K,, 0), (17)

equation becomes simply

d
U a 8u = ﬁ(gw 0) = B(g,u)a

(18.29)

which is often known as the Callan-Symanzik equation.! We are to cal-
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A Scaling Formulation — Transitivity Function
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The linearized equation
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Aquilanti, Coutinho, Carvalho-Silva, Philos Trans R Soc Lond A 375, 20160204 (2017)
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A Scaling Formulation — Transitivity Function
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PHYSICAL REVIEW LETTERS
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Universality Classes in Rate Processes
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A Scaling Formulation — Transitivity Function E
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cinasa>

Deformed transition-state theory: Deviation from
Arrhenius behavior and application to bimolecular
hydrogen transfer reaction rates in the tunneling
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super-Arrhenius

Super-Arrhenius Temperature Dependence of
Transport Properties for Ultraslow Glass-Forming -
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> La Mer’s |nterpretation V.K. La Mer, J Chem Phys 1, 289 (1933)
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Activation Heat Capacity

» Perspectives — Expanding La Mer’s Interpretation
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Renormalized Differential Equations
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