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LETTERS

Verification of the Crooks fluctuation theorem and
recovery of RNA folding free energies

D. Collin'*, F. Ritort?, C. Jarzynski®, §. B. Smith, 1. Tinoes Jr* & C. Bustamante®®
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FIG. 2 (color online). (a) and (b): Expetimental data for the x
and y components of the 'H transverse magnetization (blue
circles and red squares, respectively) at two different values of the
spinpseMmpme,desgqimmgﬁmlmgmsw
umvy/J of the controlled operations Gy and G5, The solid lines
show Fourier fittings, which are in agreement with the theoretical
simulation of the protocol. The etror bars are smaller than the size
of the symbols and are not show (cf. Ref, [25] for the definition
of €,y and Bg). () and (d) The experitiental points for the
distribution corresponding to the forward (backward) protocol are
shown as red squares (blue circles),
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FIG. 3 (color online). (a): The ratio PF( W)/P2(~W) is plotted
in logarithmic scale for four values of the spin pseudotemper-
ature. The data are determined using the values of PF(W) and
PE(-W) at the peaks shown in Figs. 2(c) and 2(d) and in
Ref [25]. (b): Mgan%ﬁmmdmmmﬁxwmdﬁ

' obtamedaxﬁxgaﬁmﬁwfmedmmspcndmgw?>mn

panel (a). The full red line represents the theoretical expectation,
AF = (1/p) In(cosh (B, )/ cosh (B1,)). (c): We report the ex-
perimental values of the left- and right-hand sides of the J. 1
identily, measured for three choices of !

together with the respective uncertainties. The experimental
results are compared to the theoretical predictions for In(Z, /Z,).
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