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Torsional deformation is one of the most important methods of experimental rock deforma
tion. The Paterson type apparatus is the most commonly used torsional deformation machine 
in the earth sciences. lt allows for torsional deformation of cylindrical samples at tempera
tures up to 1600 K and at pressures up to 500 MPa (PATERSON & OLGAARD, 2000). 
A different torsional deformation method that is currently hardly used in geosciences is High 
Pressure Torsion (HPT). lt was developed in materials science to synthesize and investigate 
bulk nanostructured materials. lt permits deformation experiments under substantially higher 
pressures than the Paterson apparatus of up to 10 GPa and at temperatures up to 800 K. A 
schematic of this method is shown in Fig. 1 .  The disk shaped sample is placed in a cavity 
between two anvils. After pressure of several GPa is applied on the sample, one of the anvils 
is  then rotated. The friction between sample and anvils leads to shear deformation of the 
sample. HPT is known from various studies in particular on metals to lead to pronounced 
grain refinement and to very high defect densities (ZHIL Y AEV & LANGDON, 2008). This 
deformation method is applied on calcite to study the microstructural evolution during 
deformation. Calcite is particularly suitable for HPT deformation, since it can be plastically 
deformed at relatively low temperatures and undergoes two phase transformations in the 
pressure range that can now be reached with HPT 

Figure 1 .  Schematic drawing ofHPT-deformation 
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