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total energy stress tensor

how to predict elastic constants ?

total energy -'OE
e full geometry optimization (E, = ground state total energy)

e deform cell, construct strain tensor
» compute E for deformed cell (E,,,, = E - E)
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e full geometry optimization (E, = ground state total energy)
¢ deform cell, construct strain tensor
» compute E for deformed cell (E,,,, = E—E)
* repeat for multiple amounts
of the same deformation
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* full geometry optimization (g, = ground state total energy)
* deform cell, construct strain tensor
» compute E for deformed cell (E,,,, = E = E,)
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full geometry optimization (E, = ground state total energy)
deform cell, construct strain tensor

compute E for deformed cell (E,,s = E — E)
repeat for multiple amounts

of the same deformation

fit suitable expression with C;

repeat for other deformations,

untill sufficient expressions to know all C;




example cubic crystal: C;y, Cyy, Cy; Only
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full geometry optimization (g, = ground state total energy)
deform cell, construct strain tensor

compute E for deformed cell (E,,s = E = E;)
repeat for multiple amounts

of the same deformation

fit suitable expression with C;

repeat for other deformations,

untill sufficient expressions to know all C;
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example cubic crystal: C,;, Cyy, Cy; only
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* advantage

only total energy needed
 disadvantage

many DFT calculations




stress tensor
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stress tensor
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o full geometry optimization (E, = ground state total energy)
* deform cell, construct strain tensor
* compute stress tensor for deformed cell
* repeat for 6 types of deformation
* all ; follow from matrix equation
YEl=C
stress tensor
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* advantage
only 6 DFT calculations needed
 disadvantage
requires DFT code that can
compute stress tensor




