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Q-Wire lasers

Introduction (1)
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Introduction (2)

New structure: QWR membrane lasers
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Introduction (3)

¢ In membrane structures, free surfaces are very close.

¢ Due to the closeness of free surfaces in membrane QWR, strain
relaxation will be different. The strain relaxation 1s calculated
including anisotropic and non-uniformity effects.

¢ Strain relaxation effects on electronic band structures in QWRs
are investigated.



Theory (1)
Strain analysis
Equations of equilibrium
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Solve by finite element method using FEMLAB software
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Membrane
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Theory (2)
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Theory (3)

Band structure calculation

8 band k.p method
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Solve by eigenfunction expansion method

F(r) =Y F(m k)b, (x,9,2)
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Theory (4)

< E4lis also calculated using deformation theory with
bulk like CB and VB.
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Theory (95)

* QWR isin 1.07% CS strain and 7 nm thick along growth
direction.

< Barrier is 12 nm thick along growth direction.
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Results (1)
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Results (2)
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Results (3)
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Results (4)
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Results (95)

membrane

conventional

820 g=
810 -

800 r

810 -

800 -

20 30 40 50 60
wire width (nm)

0.15% TS ¢t = 13 nm



Results (6)

with QM and band-mixing effects
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Results (7)
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Results (8)
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Conclusions
» Strain relaxation different in
membrane QWR structures.

» Depends on wire width, number of
stacked layers, core thickness efc.

» Strain relaxations strongly modify
energy band structures.

» Blue shift due to etching.
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Thank you.
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