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Goal of the proposal is to develop monolithic integration CMOS-compatible
technology of telecom band laser sources on silicon substrate. we have made achievements as shown
below.

1. Clarification of thermal influence on telecom band nanowire laser performance; 2. Fabrication of
1D photonic crystal cavity structure on a single InP/InAs nanowire with multi active InAs quantum
disks; 3. Control of indium particles on Si(111) substrate by self-assembly approach and
clarification of growth mode dependence of InP epitaxial growth on Si(111); 4. Growth technology
establishment of <111>A-oriented InP nanowires with high crystalline quality; 5. Elucidation of
InP/InAs heterointerface property and lattice deformation mechanism. 6. Improvement of
optoelectronic properties of InP/InAs nanowire p-i-n devices with telecom-band electroluminescence.
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Fig. 5. SEM (a and c¢) and HAADF-
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nanowire arrays grown on InP(111)
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(111)B (¢ and d) directions. In
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Fig. 6. (a) SEM images (tilt: 38°) of
InP nanowires grown on InP (111)B.
(b-f) HAADF-STEM images of an
InP/InAs heterostructure nanowire.
Rectangles shown in (b) correspond to
images of (c-f). (g, h) GPA images
converted from Figs. e and f (Exx
denotes horizontal direction).
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(Optics Continuum 3 (2024)176, https://doi.org/10.1364/0PTCON. 511645)

Fig. 7. SEM images of InP/InAs nanowires before (a-c)
and after (e-h) piranha etching. Indium particles and shell
layers on side surface were removed by piranha etching.
The nanowire exhibits a rough layer on {112} sidewalls
(c, indicated by white arrows), while the side surface
becomes very smooth after etching (g and h). Due to faster
etching rate of InAs segment than InP segment, surface
etching process reveals the multiple quantum
heterostructure region (g and h). (d) schematic diagram of
nanowire structure before and after etching.
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