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Evans-Searles FT

Denis J Evans, Ezechiel DG Cohen, Gary P Morriss (1993)
Denis J Evans, Debra J Searles (1994)
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S is entropy change in kg units.

Evans and Searles (2002) Advances in Physics, 51: 1529




Crooks FT

For a small driven system which is in contact with a thermostat:

Pr(A - B,W) W—46
= e kT
Pp(A < B,-W)

W is the work done when the system is driven from the state 4
of the control parameter to B.

AG is the free enthalpy difference between the states 4 and B

G. E. Crooks, J. Stat. Phys. (1998) 90: 1481




Jarzynski equality

Relates the work done during non-equilibrium processes
with the free enthalpy difference of the initial and end states.

-w —-AG
<em> = eksT
W is the work that is done when the system is moved from the

equilibrium state defined by the control parameter A to the
equilibrium state determined by the control parameter B.

The transformation is not required to occur through equilibrium
states.

C. Jarzynski, Phys. Rev. Lett. (1997) 78: 2690




Experimental verification of the tfluctuation theorems

General strategy:

small system for a short time, under the influence of
small forces

energy / work must be measured with the accuracy of a
fraction of k, T

both equilibrium and non-equilibrium ranges should be
accessible in the experiments

the experiment must be repeated many times




Verification of the Crooks FT
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force-guided unfolding of viral RNA using laser tweezers

Collin D et al. (2005) Nature 437: 231




Verification of the Crooks FT
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Verification of the Crooks FT
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Verification of the Crooks FT
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The stabilizing effect of Mg > on RNA
estimated based on the Crooks FT
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