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Analysis of Elastic Relaxation in Specimens Thinned for Transmission Electron Microscopy
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We derived a theoretical expression for elastic relaxation in a strained multi-quantum-well
(SMQW) grown coherently on substrates. The derived formula takes into account two types of
elastic relaxation: one between adjacent layers in the SMQW, and another between the whole
SMQW and the substrates. Numerical calculations for a SMQW laser diode showed that elastic
relaxation due to the average strain of the whole SMQW occurs even for a relatively thick speci-
men, while periodic elastic relaxation due to the strain between layers in the SMQW occurs near
the specimen surface. These theoretical results are in good agreement with those obtained by
computer simulations based on finite element method.
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Parameter Notation Value
Poisson's ratio v 0.3
Lattice misfit in y and z directions f 0.01
Thickness of quantum-well layer dq 6 nm
Thickness of barrier layer db 6 nm
Length of one period in SMQW A =dg+ds 12 nm
Number of periods in SMQW 2N 4
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