Laser reduced graphene fundamentals and sensor application 
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Abstract
The laser reduction method for graphene is a promising approach for manufacturing graphene-based devices such as supercapacitors, sensors and transistors, owing to its distinctive advantages in selective and localized reduction, direct micro- nanoscale patterning, and no requirement for chemicals. The graphene oxide film was irradiated and effectively reduced by a fs laser (780 nm). We systematically investigated and discussed the mechanism of this laser reduction process. It can be concluded that the two coexisting sub-processes during laser reduction, namely the direct conversion of sp3 carbon into sp2 carbon and the removal of oxygen can be tuned by adjusting the laser parameters. The different oxygen-contained groups can also be selectively reduced by controlling the power of laser. We further demonstrate the applicability of Then the laser reduced graphene were applied foras strain sensor and biosensor due to its unique properties, such as large surface area and high conductivity. The strain sensors based on laser reduced graphene shows high sensitivity (gauge factor 52.5) in large strain range of 25.4% and good stability in 500 cycles. It was demonstrated to detect human motions such as folding and unfolding of wrist and fingers, which indicatesshowing its  the enormous potential for artificial skin and wearable electronics. Meanwhile,Moreover, attributing to the graphene-RNA affinity interaction, the laser reduced graphene biosensor demonstrates good responseds and high sensitivity (10 fM) in RNA detection, showing great strong potential for cancer detectionng and gene screening.
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