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Coherent Control of Retinal

Isomerization in Bacteriorhodopsin

Valentyn I. Prokhorenko,® Andrea M. Nagy,® Stephen A. Waschuk,? Leonid S. Brown,?

Robert R. Birge,® R. ]. Dwayne Miller™

Fig. 6. Energy dependence of (A)
the AA signal, measured at 630 nm
20 ps after excitation, and (B) the
corresponding isomerization yields.
Both plots show results for the op-
timal (red), anti-optimal (black), and
transform-limited (blue) pulses. A
quadratic fit (solid lines) shows the
energy dependence to be essentially
linear at low energies, with a small
deviation (due to saturation of the
absorbance) of less than 18% at the
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Comment on “Coherent Control of
Retinal Isomerization in
Bacteriorhodopsin” Manuel Joffre™

Prokhorenko et al. (Research Articles, 1 September 2006, p. 1257) reported that, in the weak-field
regime, the efficiency of retinal isomerization in bacteriorhodopsin can be controlled by
modulating the spectral phase of the photoexcitation pulse. However, in the linear excitation
regime, the signal measured in an experiment involving a time-invariant, stationary process can be
shown to be independent of the pulse spectral phase.

Response to Comment on
“Coherent Control of Retinal
Isomerization in Bacteriorhodopsin”

Valentyn I. Prokhorenko,* Andrea M. Nagy,® Stephen A. Waschuk,? Leonid S. Brown,?
Robert R. Birge,® R. ]. Dwayne Miller™*

Joffre attempts to show that the linear response of any quantum system to an external perturbation
is phase insensitive, but he uses incorrect mathematical assumptions, misinterprets the time
invariance princple, and ignores causality. We argue that the opposite case—an explicit phase
dependence for a signal measured in the linear excitation regime—can equally be shown using
Joffre’s approach and assumptions.
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Quantum control experiment reveals

solvation-induced decoherence

P. van der Walle?!, M. T. W. Milder?, L. Kuipers®®, and J. L. Herek®-1

7714-7717 | PNAS | May 12,2009 | vol. 106 | no. 19
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Fig. 3. Two-dimensional representation (X-FROG) of the optimal pulse
shape found by the algorithm, showing a nonlinear down-chirp.
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~ = 2 ~
H; = 123# + V. is the surface Hamiltonian k = {g, b, d}

fi,, (1) represents the transition dipole operator

e(t) represents the time dependent electromagnetic field

Vi (r) fepresenté the non-adiabatic potential SySte m bath CcOu p I | N g
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