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Figure S1. AI** concentration in crystal vs A3 concentration in mixed raw power.
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Figure S2. XRD patterns of (400) peak of UID [Ga,0;, [(Ga,05:5%Al, f-
Ga0;:10%Al and f-Ga,05:15%Al single crystals.
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Figure S3. Dependence of band gap of -Ga,03:Al on AI3* composition.
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Figure S4. Energy band diagram of the UID f#-Ga,0; and f-Ga,03:Al crystals.
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Figure S5. Photograph of the /#-Ga,05:15%Al-based X-ray detector.
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Figure S6. AFM images of the polished (a) ~Ga,05:5%Al, (b) fGa,05:10%Al and
(c) ~Ga05:15%Al single crystals. The root-mean-square roughness of -Ga,05:5%Al,
Ga,05:10%Al, and Ga,05:15%Al crystals are 1.21, 1.67 and 1.45 nm, respectively.
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Figure S7. Performance of the fGa,05:10%Al-based X-ray detector. (a) I-V curves on
a logarithmic scale of the detector in the dark and under X-ray irradiation. (b) /-V curves
of the detector under X-ray irradiation with different dose rates. (c¢) Current response

characteristics of the detector at 200 V when exposed to the different dose rates.
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Figure S8. Performance of the #Ga,03:10%Al-based X-ray detector under an X-ray
dose rate of 9.8 pGy s7!. (a) Current response of the detector at different applied
voltages. (b) Net induced current and sensitivity characteristics at different applied

voltages. (¢) SNR of the detector, where the red dashed line represents an SNR of 3.
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