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Bell-Evans Calculations
The Bell-Evans equation’ is expanded to obtain a similar form
to the straight line equation y=mx-+c,

kgT kT x
F(r) = (L) Inr + <L>ln—ﬂ
XB xﬁ koff kBT
Therefore when F(r) is plotted against In r, the slope of the best

fit line equals (M) and the y-intercept equals (kLT) In—~¢—.
xg xg Korr kT

All values are converted to standard units, N and N/s. The
width of the energy barrier, xg is determined by the equation,
=
Where m is the slope of the line. kg was determined by
rearranging the equation.
_ *8
kOff - kT e*B/ksT

Where c is the y-intercept.
Once kg is determined, we applied the following equation to
determine the height of the energy barrier, AG'.

kgT\ _A9=%F
oy 0= () 5

Rearranged, AG can be determined as
AG = kyT Inl
=R
Where h is Plank’s constant. For our purposes, we used kT as
units for AG.

Error Analysis

For the Bell-Evans model, errors were determined by the square
root of the sum of the squares of the standard error”. For example,
the standard error of xg was calculated as follows:

Since xp is a function of the slope, m,

m

With m being the slope of the line using a least squares fit of

the data points, the standard error of x is given by the equation,

(6m)2 N (6T)2
m T

The standard error of the slope, m, was calculated using the
graphing software. The standard error of the temperature was
negligible, but still used and estimated as 1 K.

The standard error for all parameters using the Dudko-
Hummer-Szabo model® were calculated using Origin v 9.0.

Hutter’s thermal noise method” of cantilever spring constant
calculation typically results in a standard error of 10-20%". To

xB=
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calculate the standard errors for the Friddle-De Yoreo model®, a 15%
error was estimated for the cantilever spring constant. Since AG is a
function of the cantilever spring constant and f.y, the standard error
in AG was estimated as

6AG = AG

The remainder of standard errors were calculated in a manner
similar to the Bell-Evans model.
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