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v' B-Ga,0; is an ultra-wide bandgap semiconductor (~4.8
eV) known for its exceptional thermal and chemical

Ga-0y
stability. Q)
v To date, the effects of holmium (Ho) doping in beta- 0
gallium oxide (B—Ga,0) have not yet been investigated. d.\ Ga-0;
v' Doping with Ho3*- ions, which possess a larger ionic 4

radius and rich 4f electronic states, introduces @
controlled lattice strain and defect states, enabling the °
4
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modulation of structural, optical, and magnetic
properties.

v' This defect-engineering strategy tailors material
functionalities, making Ho*-doped p-Ga,0, a »®
promising multifunctional material.
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Fig.1 XRD spectra of Holmium doped
samples at 1, 2 and 3 wt. %
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Figd. FESEM micrograph of Holmium
doped samples at 1% wt.%
concentration

Fig.3 Williamson-Hall (W-H) plot
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Table 1: Structural parameters of Holmium doped p—Ga,0O; samples i T , :
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6 % 10° (nm) y Fig.5 Holmium doped samples at 1% Fig. 6 FTIR Spectra
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CONCLUSION

v' The crystallite size exhibits a non-uniform trend, initially decreasing at 1 % Ho doping and then
partially recovering at higher concentrations.

v Williamson—Hall analysis reveals the presence of compressive lattice strain, which progressively relaxes
with increasing Ho concentration.
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v' UV-Vis absorption analysis shows a systematic blue shift in the absorption edge, indicating an increase IGH( o :E_ﬁ
in the optical bandgap energy upon Ho incorporation. = ‘“.;,, -
v Photoluminescence spectra display pronounced quenching of emission intensity, suggesting the H———y T . , —
. . .. . . . . . 200 300 400 500 600 700 800 900 200 300 400 300 600 700 800 900
activation of non-radiative recombination channels with increasing Ho content. Wivdleiigti (uin) Fndmlicn
v Magnetic measurements show that pure p-Ga:0s exhibits diamagnetic behavior, whereas Ho-doped Fig8. Absorbance Spectra of pure and Fiq9. Reflect Spect
samples display progressively stronger paramagnetic responses with increasing Ho concentration, ' 195, ReETlectance spectra

Holmium doped samples

without showing any magnetic hysteresis.
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