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Report:

We applied in situ time-lapse Diffraction Contrast Tomography (DCT) on a dense (p = 476 kg.m™) snow
sample subject to a controlled temperature gradient (TG) for 3 days (Fig. 1 & 2). More than 40 absorption and
15 DCT images were acquired at a pixel size of 6.5 pum, allowing us to follow the orientations of about 900
grains along with their microstructural evolution with time (Fig. 3). Faceted crystals appear during the
metamorphism and exhibit more activity for grains whose c-axes are in the horizontal plane. This remains to
the end of the experiment for sublimation, while it becomes equal for all orientations for deposition (Fig. 4).
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Fig. 1: Evolution of the thermal
conditions imposed over the
sample: mean temperature (-2 to
-4°C and TG (17 to 52 K/m).
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Fig. 2: Scheme of the cryogenic cell (CellDyM2) used for the sample’s
thermoregulation (precision of the temperature control AT =+ 0,02°C).
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Fig. 3: Two time-lapse DCT images of subvolumes obtained after registration and image processing,
exhibiting the ice grain evolution of the snow sample during TG metamorphism (hours correspond to time
spend after the initiation of TG). Orientations of the c-axes are given by the color code depicted on the right
hand side of the figure (i.e. pole figure+arrows). The edge length of the subvolumes corresponds to 2.34 mm.
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Fig. 4: Analysis of the sublimating and depositing vapor fluxes at the ice-air interface: the surface reactivity

is enhanced for crystals whose c-axes are horizontal. This effect decreases with time, especially for
deposition sites. This is probably due to geometrical effects between grains.
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