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Supplementary Note 1
Thickness distribution of the sample and temperature profile in a slab

The thickness of each individual sample spot is calibrated by comparing the integrated
scattering intensity around the first peak of S(q) with the value measured from a sample of known
thickness. The thickness distribution is shown in Figure S1(A). The results in the main text were
obtained by restricting the analysis to samples of thickness between 40 and 80 pm.

The temperature profile in a slab is simulated and shown in Figure S1(B). The IR laser
spectrum at PAL-XFEL is assumed to have a Gaussian profile centered at 2 pm wavelength and a
bandwidth spread (26 or FWHM) of 0.30 pm. The laser profile was convoluted with the absorption
spectrum of ice and the average temperature jump is assumed to be 60 K. As shown in Figure S1(B),

the temperature profile in the ice slab varies over a range from 50 to 70 K (i.e. 60 K + 10 K).



A

10 4 70 4
3
8 < 60+
g5 =
[ <
N

50
O.
0 20 40 60 80 100 120 140 160 0 20 40 60

Thickness (um) pm

Supplementary Figure 1. (A) Thickness distribution of the sample spots that is used for the measurement.

The thickness range used for the main data is indicated in blue. (B) Estimated temperature gradient in

an ice slab (thickness=60 pum) as a function of distance.



