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S1 Methods

Vis-pump-IR-probe experiments

Samples of ChR2 were prepared in D20 as described before.! The vis-pump/IR-probe
measurements were performed using a solubilized ChR-2 sample in HEPES buffer solution
(20 mM 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES), 100 mM NacCl, 0.1 %
n-decyl-f3-D-maltopyranoside (DM)) in D20 at pD = 7.4. The concentration was adjusted in
a CaF2 window with 50 um path length to an optical density of 0.12 at 450 nm. For transi-
ent IR experiments, we used a Clark MXR-CPA-2001 laser system (Horiba Jobin Yvon
GmbH, Bensheim, Germany) with a central wavelength of 775 nm, repetition rate of 1 kHz
and pulse duration of 170 fs. The 480 nm excitation pulse with ~300 nJ pulse energy was
generated using a non-collinear optical parametric amplifier (NOPA).2 The IR probe-pulse

generation as well as the general experimental setup is described by Neumann et al.3

Data analysis

Data analysis of the transient absorption was performed using the program z20, based on
IDL 6.0 as described before.* The transient IR data were used from 0.4 ps on due to the per-
turbed free induction decay (PFID)>¢ and the cross-phase modulation” at negative time de-
lays and around time zero. The remaining data were fitted with a sum of n = 3 exponential
decay functions in a global fit analysis. The time- and wavelength-dependent absorbance

change is given by

A ) = ZA (Dexp <
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with the cross-correlation width tc, the wavelength-dependent fit amplitude Ai and the

time constants Ti.
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