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Abstract Molecular vibration spectrum is an important fingerprint for the identification of material proper-
ties and characteristics, which has been widely used to determine molecular structure, identify unknown com -
pounds and analyze hybrid components. A molecular vibration spectroscopy sensor based on the graphene na-
noribbon arrays is presented, and validated by numerical simulation. The results show that the transmission
bandwidth of the graphene nanoribbon arrays can be flexibly controlled via tuning the chemical potential, peri-
od and duty ratio. The transmission coefficient of the sensor is consistent with the corresponding absorption
spectrum after deposition of sample substance in the detected zone, which allows for the identification of mo-
lecular fingerprint. Moreover, the sensor has good robustness since the envelope of the transmission coeffi-
cient is independent on the thickness of the deposited sample substance.
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Fig.1 (a) Schematic of graphene ribbon—based sensor; (b) cross—section of graphene ribbon—based sensor
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Fig.2 Transmission spectra of the sensor for different graphene Fig.3 Transmission spectra of the sensor for different
nanoribbon periods duty ratios
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Fig.4 Transmission spectra of the sensor for different Fig.5 Transmission spectra of ethanol

chemical potentials
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Fig.6 Transmission spectra after molecular deposition. (a) Acetic anhydride; (b) methanol; (¢) methylbenzene; (d) benzene
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Fig.7 Influence of sample thickness on transmission spectra. (a) Acetic anhydride; (b) methanol; (¢) methylbenzene; (d) benzene
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