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Context 

Snow is an evolving porous material, which can be described as a three-dimensional arrangement of air and 

oriented ice crystals. The snow microstructure depends on the deposition conditions and evolves over time with 

metamorphism. X-ray tomography, which offers a three-dimensional image of this structure with a resolution of a 

few microns, has become essential to access this characterization, which is critical for many applications.

Objectives / scientific questions 

The goal of this project is to equip the snow and ice community in Grenoble (OSUG including CNRM, IGE, Irstea) 

with a cold room tomograph. This tool is essential to extend the observations to statistical characterizations and 

to in-situ experiments (mechanical, thermal ...) which can not be carried out in the constrained environment of 

cold cells, and which are necessary to constrain physical modeling.

Main results 

After a detailed analysis of different offers (“procédure de marché public”), the tomograph DeskTom130 

specifically adapted to cold temperature (up to -30°C) and produced by RX Solutions was selected (240 k€, details 

on https://www.rxsolutions.fr/desktom). This instrument offers the best performance in terms of resolution, 

range of scannable volume, size of the scanning chamber, operating temperatures,and after sales service. It was 

delivered the 20/12/2018 and installed in January 2019. The future users were trained in January 2019. 

Acceptance tests are currently ongoing to validate the project. So far, the tomograph satisfies the technical 

specifications. The effective resolution is 5 microns at -30°C as attested by the scan of a normed pattern (Fig. 1), 

which is unique worldwide  for an instrument dedicated to snow and ice. The firs image of a snow sample was 

successfully measured (Fig. 2) in record time.

Figure 1: scan of the normed pattern QRM at -30°C

Figure 2:first 3D reconstruction of a snow sample of 1 cm

height and diameter, measured with TomoCold



Figure 1 shows the image of a reconstructed scan of normed pattern (http://www.qrm.de/content/pdf/QRM-

MicroCT-Barpattern-NANO.pdf). The different structures on the chip are arranged in such a way, that spatial 

resolution can be determined. The pair of horizontal lines separated by 4 microns can be distinguished. The pair 

of vertical lines separated by 6 microns can be distinguished. It means that the overall resolution is about 5 

microns, as required. Figure 2 shows an image of rounding faceted crystals scanned at a resolution of 20 microns. 

The scan lasted only 15 minutes which enables the use of tomography to routinely characterize the snow 

microstructure on numerous samples, as required.

Future of the project :

The tomograph will be inaugurated on 8.03.2019. A user convention and an on-line booking system need to be 

put in place to rule the use of this shared instrument in the community.

Different projects intend to use the tomograph during this year. The first application planned in March-April 2019 

consists in combined cone penetration tests and tomography with the goal of providing methods to derive 

proxies of the snow microstructure from field penetration tests.

Nombre de publications, de communications et de thèses

The tomograph has just been delivered and installed. No publications have thus been produced with it, so far.
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