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Introduction Summary

+Context: Importance of Gaz0s in power electron- Key Takeaways:
ics, sensors, and optoelectronics. +lon beams enable precise phase control in Gaz0:s.
+Polymorphism: Ga20s exists in multiple crystalline +V/B heterostructures demonstrate high radiation tolerance.
forms with distinct properties. +Self-assembling and nanopatterning open pathways for novel
+O0Objective: Control phase transitions using ion- polymorph device concepts.
beam-induced disorder. Next Steps: | o
+Expected Impact: New synthesis routes for Ga20s-based ~ *Advanced electrical characterization of polymorph
materials and novel nano-structures. interfaces.

4+Optimization of ion-beam structuring for industrial scalability:.

Radiation tolerance, disorder, and phase transformation
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DPA RBS/C spectra of (010) B-Ga,0, samples implanted with 400 keVv Doppler Broadening Variable Energy Positron Annihila-

>8Ni+ ijons for different fluences as indicated in the legend. The
channeling spectrum of the unimplanted (B-virgin) sample is shown
by a dashed line for a comparison. Spectra acquired for the random
incidence of the He beam are shown too by thick lines.

tion Spectroscopy and Positron Annihilation Lifetime
spectroscopy (PALS) results and resulting defect densi-
ties. The PALS measurements have been performed at
the ELBE facility at HZDR.

Radiation tolerance of Ga203 and select standard semiconductors and
previously known radiation hard materials. The relative disorder obtained
from RBS/c vs. applied dpa is shown.

Vertical polymorph structuring In plane polymorph structuring

+Dynamic defects annealing results in self-assembling of +Focused Ne ion beam irradiation allows lateral patterning
polymorph heterostructures +Feature size limited only by collision cascade

+RBS\c, TEM and nanoFTIR results confirm multilayer structure single

+machine learned MD reveals atomic structure at the 25nm  10nm  5nm ! nm line il
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| Minimal achievable y-Ga,O,
] ! feature in a B-Ga,O0; matrix is
K _ pes B approximatly 20 nm. Fabri-

' - cated using a 25 keV Ne (beam
resolution ~2nm).
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