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High-quality diamonds empower
narrowband deep ultraviolet
photodetection
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Most photodetectors based on thick single-crystal dia-
mond exhibit broadband responses due to the high mobil-
ity of carriers in diamond and carrier trapping effects.
Therefore, another critical parameter for tuning the spec-
tral response is carrier lifetime, which is considered es-
sential for achieving narrowband photodetection. De-
tailed analysis of the optical and electrical properties of
diamond is crucial for achieving precise photomanipula-
tion.

Recently, the research group led by Professor Zheng
Wei at Sun Yat-sen University has made significant
progress in the field of deep ultraviolet narrowband pho-
todetectors. The three different single-crystal diamonds
studied they reported are named Diamond A, Diamond B,
and Diamond C, with their dislocation densities increas-
ing sequentially. Interestingly, devices based on Dia-

mond A, B, and C exhibit markedly different shapes in
their external quantum efficiency (EQE) spectra, with full
width at half maximum (FWHM) values of 8 nm, 31 nm,
and 52 nm, respectively. Devices based on Diamond A,
characterized by its low dislocation density, display an
extremely narrowband response with a peak centered at
approximately 228 nm. These devices demonstrate ex-
ceptionally low dark current, high detectivity (1013
Jones), and a large linear dynamic range (LDR~118 dB).

The reported Diamond A-based photodetector boasts
the shortest detection wavelength and the narrowest EQE
peak to date. Its potential applications have been demon-
strated through preliminary imaging. In the future, the
practical performance of this detector can be further im-
proved by fabricating array devices and optimizing the
device structure. On the other hand, Diamond A's nar-
rowband response sets it apart from other diamonds, indi-
cating that spectral response testing of diamonds is a fea-
sible method for discerning their quality.
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