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Introduction %ﬁﬂﬁﬁ%@

¢ Indium nitride (InN) 1s a narrow-bandgap (~ 0.65 e¢V) IlI-nitride semiconductor promising for infrared optoelectronics.

** Post-growth hydrogenation provides an effective method for modifying the electronic structure and tuning the bandgap of InN.
¢ In this work, InN nanowires are investigated using micro-photoluminescence (u-PL) spectroscopy.

* Particular emphasis 1s placed on understanding hydrogen diffusion and bandgap engineering in InN nanowires.

Growth and Hydrogenation Effect of Hydrogenation

* InN nanowires grown on Si1(111) along wurtzite c-axis [1].
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* In* complex in InN with four H atoms (one at the bond centre, three at
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Influence of Hydrogenation
Temperature

Excitation-Wavelength-Dependent pn-PL Temperature-dependent p-PL

< PL shifts to lower energy with increasing| % Increasing temperature reduces PL intensity and
¢ Increasing hydrogenation
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regions of the nanowire, revealing the depth-

dependent hydrogen distribution in the nanowire.
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Conclusions

Thermal Annealing Laser Annealin
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“* PL excitation wavelength controls the probed region, revealing the

: /) hydrogen distribution along the nanowire.

Wavelength(nm) ¢ Temperature-dependent PL studies demonstrate carrier diffusion and
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“* These results demonstrate precise and reversible bandgap engineering in
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InN nanowires, providing a promising approach for nanoscale
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optoelectronic and quantum applications.
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