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X-ray Laue diffraction
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µSM validation GB
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µSM validation GB

EDML ice core @ 2575.8m depth3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

(0
.5

 m
m

 s
te

p
s
)

12840

misorientation (°)

Equal Angle circ:1.5mm (#4)
box:2mm (#5)

c-axis
a-axes



ESF-Workshop  April 10th 2008 Hamann and others: Deformation-related microstructures in polar and artificial ice

µSM validation sGB   

EDML ice core @ 2575.8m depth

5

4

3

2

1

0

m
is

o
ri
e
n
ta

ti
o
n
 (

°)

5.04.03.02.01.00.0

(0.5 mm steps)

Equal Angle circ:3.5mm (#8)
box:4.5mm

(#10)

c-axis
a-axes



ESF-Workshop  April 10th 2008 Hamann and others: Deformation-related microstructures in polar and artificial ice

µSM validation sGB

1555.8_3

EDML ice core @ 1555.8m depth
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µSM validation clean grainEDML ice core @ 1555.8m depth
Equal Angle circ:1.5mm (#4)

0.4

0.3

0.2

0.1

0.0

-0.1

m
is

o
ri
e
n
ta

ti
o
n
 (

°)

3.0 2.5 2.0 1.5 1.0 0.5 0.0

(mm)

c-axis
a-axes



ESF-Workshop  April 10th 2008 Hamann and others: Deformation-related microstructures in polar and artificial ice

µSM validation clean grain

EDML ice core @ 455.8m depth 
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µSM validation <0.5° sGB
EDML ice core @ 1555.8m depth 
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• Measured samples: 15
• Measured grains: 83
• Measured sGB: 235

• Shallow sublimation groove (“sGB”)
misorientation frequencies (rough figures!!)

c-axes a-axes (max. mis.)
– <0.5°: 40% 34%
– 0.5-1°: 28% 32%
– 1-2°: 17% 22%
– 2-3°: 8% 6%
– 3-4°: 5% 4%
– 4-5°: 1% 1%
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picture: Wolfgang Rack
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Microstructure Mapping
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creep test @ T=-4.5°C, σ=0.35MPa, ε=2.8%
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Subgrain-boundary
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Subgrain-boundary density
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X-ray Laue diffraction

picture: 
Miyamoto et al. 2005
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Basal tilt boundary

EDML @ 655.9m depth
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basal twist boundary

EDML @ 1855.9m depth
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EDML @ 1204.1m depth
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SUMMARY

• Subgrain boundary types promise dislocation type
classification.

• Moderate values of µstructure parameters (sGB-
densities and grain-boundary irregularities) in ice sheets
compared to creep tests show that dislocation density
decreasing processes (recovery and dynamic
recrystallization) play a very important role under low
stress conditions.

• How can µstructure parameters with depth in EDML be
invariant if the recrystallization regimes should be
changing?
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Thank you.
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FA
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creep test @ T=-4.8°C,
σ=0.52MPa, ε=8.6%

Driving Forces from Curvature
& sGB
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GSHist
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GSHist
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AR-GS-e-
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µSM-FA
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µSM-EP
sGBTypen-EP-µSM
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Overview
•Samples

•EDML
•Creep tests

•µSM-method
•Grain-boundary morphology

•Perimeter ratio statistics
•sGB

•sGB-density statistics
•Interaction of GB and SGB
•sGB-types

•X-ray Laue method
•sGB-types


