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Fig. 1. Effect of electronic dephasing on the SM signal.

Figs. 2 — 4. Unraveling critical values of the parameter fluctuations.

Figs. 5 and 6. Effect of Gaussian fluctuations on the SM signal.
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Figure 1: SM signal Ir(7,0) vs. 7 for different dephasing times indicated in the legend. The pump
pulses are weak (£ = 0.0025 eV) and short (7, = 10 fs), their relative phase is set to zero (¢ = 0).

The panels corresponding to different shifts of the potential energy surface functions. (a): A = 1.

(b): A =4.



) 50 100 150 o 50 100 150
2 [fs] tlfs]

Figure 2: SM signal Ir(7,0) (black line) and Ig(7,7) (blue line) for different amplitudes of the
vibrational frequency modulation: o, = 0.014 eV (left panel) and 0.028 eV (right panel). The

remaining parameters have the mean values as specified for Fig. 5(a) of paper I.
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Figure 3: SM signal Ir(7,0) (black line) and Ir(7,7) (blue line) for different amplitudes of the
modulation of the electronic dephasing time, 6,-1 = 30 fs (left panel) and 50 fs (right panel). The

remaining parameters have the mean values as specified for Fig. 5(a) of paper I.
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Figure 4: SM signal Ir(7,0) (black line) and Ir(7,7) (blue line) for different modulations of the
shift of the potential energy function: da = 0.12 (left panel) and 0.2 (right panel). The remaining

parameters have the mean values as specified for Fig. 5(a) of paper I.
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Figure 5: Panel (a) depicts the SM signal Ir(7,0) (black line) and Ir(7,7) (blue line) evaluated
for the following mean values of the parameters: Q = 0.13 eV, @y = 0, A = 2, é1 = 1, and
4=t = 50 fs. Panels (b) through (f) show the effect of a Gaussian modulation of the vibrational
frequency, dg = 0.0035 eV (b); electronic energy, d. = 0.005 eV (c); displacement of the potential
energy function, 6o = 0.02, (d); molecular orientation, éf = cos(w/4 — @)/ cos(mw/4), 6, = 0.05
(e); electronic dephasing, d,-1 = 10 fs (f). The signals are evaluated with a discretization step of
3 fs in 7. To have the same variance ((A — A)?) of the parameters for the uniform and Gaussian
distributions, the amplitudes §4 for the present figure are twice smaller than those for Fig. 5 of

paper 1. 4
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Figure 6: SM signals Ir(7,0) (black line) and Ir(7,7) (blue line) evaluated with the account of
simultaneous Gaussian modulations of the parameters A = Q,¢, A, ,v. The numerical values of

04 are indicated in caption for Fig. 5.



