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1) Purpose of the visit
There were two main purposes of this visit. The first purpose was to prepare new EBSD samples from the NEEM ice core. At the end of the week we had prepared 26 samples and transported them succesfully to Utrecht University. This time we choose to take samples from a part of the NEEM ice core with very small grain size. This is because the surface of our EBSD sample is rather small (about 8 x 8 mm).

The other purpose of the visit was to exchange information with Wataru Shigeyama (Nagaoka University of Technology). Wataru is about to start with his PhD at the Technical University of Nagaoka and he is trying to perform EBSD measurements on ice core samples. Up until now he has problems with strong sublimation while mapping part of his sample. With this exchange we want to show Wataru how we are able to get a stable and polished surface in the scanning electron microscope (SEM) and make EBSD maps of this surface.


2) Description of the work carried out during the visit
We prepared 26 sample from the NEEM (Greenland) ice core. These samples were taken from two different depths: one at 1993 meters depth and the other at 2103 meters depth. The mean grainsize at this depth is about 1-2 square mm, which is one of the finest grain size in the entire ice core. Before sawing the samples to EBSD size we analyzed the core sections (about 90 x 55 mm) on c-axis orientation and grain boundary networks. These samples subsequeantly were cut into ca. 8×8×7 mm, shaved and observed with microstructure mapping device (light microscopy). This procedure was conducted at Alfred-Wegener-Institut. The samples were carefully placed in the transport boxes and shipped to Utrecht University with a styrofoam box filled with dry ice. 
At Utrecht University the samples were stored in a -20 degrees storage room. These samples were melted onto the sample holder and transferred into the SEM chamber using filtered liquid nitrogen and a cryogenic transfer unit. The observations by SEM were conducted with 5kV of  accerelation voltage, 0.4-1.6 nA of beam current at -150 to -130℃ of temperature of the cold stage under the high vacuum (5×10^-6 to7×10^-7 hPa). For EBSD, 10-20 kV of accerelation voltage, 2.1-8.4 nA of beam current were choosen.

   
3) Description of the main results obtained

The microstructures of polar ice were observed with the SEM. They showed the same feature as observed with light microscope images made in Bremerhaven. This reveals a possibility to compare the features in microstructures by two microscopes. Crystal orientations (incl. a-axis) were identified by EBSD method. The results show locations of grains/subgrains and grain/subgrain boundaries based on the crystal orientations and misorientation angles. Misorientation gradients were also revealed. They would indicate the development of dislocation walls and formation of grains and subgrains in the microstructure in polar ice. Combined with the large area observations and anlyses, mechanism of deformation of ice is discussed.


4) Future collaboration with host institution (if applicable)

In the future I will prepare more EBSD samples at the AWI to study here in Utrecht. We will do this at different depth intervals to get a good overview of the active deformation mechanisms at each depth range that we study. Up until now I have only made EBSD maps of the deeper part of the NEEM ice core. In the future we will take sample that are from the Holocene and we will also map sample from the EDML (Antarctic) ice core.



5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
Still not projected
6) Other comments (if any)

