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INCOPATIBILITIES AT THE GRAIN BOUNDARLES
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SHARP INTERFACE MODEL FOR GRAIN  BOUNDARIES

SURFACE TENSION

configurations:
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Q: what is the structure of the surface tension?

The interface energy is due to 
incompatibility

Read. Schockley

o

o

f

Tislocations
E

-

Eo D(ILogDl+
s)

2



Adriana Garroni - Sapienza, Roma 1 /1

Dislocations: defects in the lattice

Energy:
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Lauteri-Luckhaus model
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Heuristics:
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Energy of defects
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Main questions:
1. Is the model able to select

minimizers that show grain boundaries?

2. The energy of grain boundaries
does
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Understanding configurations with small energy and justifying Read and 
Shockley formula….

LAUTERI-LUCKHAUS RESULT
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THEOREM

COMPACTNESS
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THEOREM
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REMARK ON COMPACTNESS

Key ingredients
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CELL PROBLEM FORMULA
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CELL PROBLEM FORMULA
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CELL PROBLEM FORMULA
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CELL PROBLEM FORMULA
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Crucial result: QEIR
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Crucial result: QEIR
,-R2IJfo[R,-Ral)
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of finding
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Changing the boundary conditions: part 1

We choose an optimal sequence As.t.
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Changing the boundary conditions: part 1
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Changing the boundary conditions: part 1

We choose an optimal sequence As.t.
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ED we know how to connect rotations
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L-L Construction for the upper bound 

Changing the boundary conditions: part 2
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Changing the boundary conditions: part 3
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Changing the boundary conditions: part 3
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Changing the boundary conditions: part 3
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Changing the boundary conditions: part 3
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Changing the boundary conditions: part 3
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Changing the boundary conditions: part 3
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GENERALIZATIONS: MORE REALISTIC ANISOTROPIC INTERFACE ENERGY

Enagy of interface YcosøtsingJOLlogolts)
--
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-shocklay
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CONCLUSIONS
Lauteri-
luckhans model land method
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It provides a devivation of an plysically meaningfall
rawdel foe grain boundaries

It is a good lowen bound for othar models:

Partition pb- compactness t cost of intecphases

bo Other discate model that show local ocder

and allow for defects
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CONCLUSIONS
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