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1. CellDyM: a Cryogenic Cell for Time-lapse Tomography at Room-Temperature

Based on the following principles:
-thermal regulation using 2 Peltier modules at top and base of the sample Show sample
-thermal insulation from room temperature using a vacuum chamber

-an amovible conductive sample holder that protects specimens during

their installation into the cell
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=>»Results: 3D time-lapse series with :
- high spatial and temporal resolution

- well-defined thermal conditions



2. Experiments and Available Time-lapse Series

https://svn.liris.cnrs.fr/dsnow/Data/Binary
https://svn.liris.cnrs.fr/dsnow/Data/2015_06_11_Tableau_infos_images_binaires



2. Experiments and Available Time-lapse Series

Time-lapse isothermal metamorphism
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2. Experiments and Available Time-lapse Series

warm side

https://svn.liris.cnrs.fr/dsnow/Data/Binary
https://svn.liris.cnrs.fr/dsnow/Data/2015_06_11_Tableau_infos_images_binaires
—> To be uploaded



2. Experiments and Available Time-lapse Series

Bubble migration in a single crystal under a TG of 45 K/m at -4°C
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2. Experiments and Available Time-lapse Series

Time lapse migration of Bubble 1 under TG
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2. Experiments and Available Time-lapse Series

Bubble migration in a single crystal under a TG of 45 K/m at -4°C

warm side
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https://svn.liris.cnrs.fr/dsnow/Data/Binary
https://svn.liris.cnrs.fr/dsnow/Data/2015_06_11_Tableau_infos_images_binaires



2. Experiments and Available Time-lapse Series

Bubble migration in a single crystal under a TG of 45 K/m at -4°C

warm side ...
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Experiment with c-axis not along the TG direction: done
=» Image processing: to be done

cold side



3. A Simple Method to Compute Normal Growth Rates from 3D Time-lapse Images

Initial State
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Continous problem Binary image — interface in blue
In red: new position of the interface



3. A Simple Method to Compute Normal Growth Rates from 3D Time-lapse Images

Step 1
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Binary image — interface in blue

Distance map ¢ : proportional to the distance of the background (pores)

The (signed) distance of the red interface from the blue one
is directly given by the distance map @ as follows:

d=(5—¢)/5 (pixels)
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=>local growth (and sublimation) rates r
=>local fluxes| j = r - pice|at the interface




4. Preliminary Results for Isothermal Metamorphism

Equi-temperature metamorphism at -7°C




4. Preliminary Results for Isothermal Metamorphism

Equi-temperature metamorphism at -7°C
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red arrow oriented toward the base of the physical sample

Typical features of the evolution under curvature effects:
-Slow evolution

-Settlement

-Grain rounding

-Growth/decay of bonds

Time evolution




4. Preliminary Results for Isothermal Metamorphism

28 h of equi-temperature experiment at -7°C 1 mm
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4. Preliminary Results for Isothermal Metamorphism
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4. Preliminary Results for Isothermal Metamorphism
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