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Summary Fast-Response Sensors

Fast-response sensors are fabricated as 5-mm LC discs on glass substrates. For exposure
the LC surface is completely open to the air. Gas exposures are monitored in real time,

The same liquid crystals (LCs) used in TV and computer screens can also be used for gas
sensing. Chemically reactive surfaces are fabricated that (i) align thin films of LC molecules in
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polarizers, the LC sensor appears dark before exposure (left image). When the open-faced

sensor is exposed to the target gas, the gas reacts with the surface chemistry, which no longer
anchors the LC molecules. As a result, the LC molecules assume a planar orientation and the
sensor becomes bright (middle image).

Fast Response NO, Sensor: Left, NO, sensor response to 100 ppb target within a minute. Right: How the proportion of surface
binding sites impacts sensor responses to 1 ppm NO,. As the reactive species is reduced, less energy Is available to align the LC
molecules, so the target gas more readily disrupts the alignment, generating a more sensitive response. Below a threshold level of
reactive species, the LC molecules are not aligned at all and the sensor is bright to begin with.
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Dosimeter: Using similar surface chemistry, the sensor is enclosed in a housing with only a Acknowledgements
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