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Fabry-Perot Interferometer spectrometer
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Ultra-compact dispersion element free computational 
spectrometer (detector only)

Zongyin Yang et al. Science 2019;365:1017-1020



Wavelength Selective Photodetectors Integrated on a Single Composition-Graded Semiconductor Nanowire
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CdS0.94Se0.06 to CdS0.43Se0.57
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R is 1.03 × 103 A W−1 with 488 nm at 75 µW cm−2
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Fig. 1 Nanowire spectrometer design.
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Reconstruction Algorithm



Fig. 2 Characterization of nanowire spectrometers.
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Peaks become indistinguishable once the separation is 
decreased to 10 nm. 

Despite a reduction in footprint of about two to three orders of 
magnitude, such resolution is comparable to that of other visible-
range spectral reconstruction microspectrometers



Fig. 3 Scanning spectral imaging at the macroscale.
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Fig. 4 Spectral imaging at the micrometer scale.
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On-Chip Measurement of Photoluminescence with High Sensitivity Monolithic Spectrometer
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Detector-Only Spectrometer Based on Structurally Colored Silicon Nanowires and a Reconstruction 
Algorithm
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65 to 175 nm
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where RkT[λ], P[λ] are the row and column vector forms of Rk and Pk.

where P(λ) is input spectrum, Ik is the photocurrent of photodetector k, Rk is the responsivity spectrum 
of photodetector k, and nk is the measurement noise. N is the number of photodetectors. λ1 and λ2 are 
the bounds of the spectrum. After discretization, eq 1 can be expressed in vector form as follow

https://pubs.acs.org/doi/full/10.1021/acs.nanolett.9b03862
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recursive least-
squares (RLS)

lasso regression


