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Sensing pulsed THz waves with ambient air

DAI Jian-Ming ~ XIE Xu  ZHANG X. -C. T
Center for Terahertz Research Rensselaer Polytechnic Institute Troy NY 12180 USA

Abstract Using air with femtosecond laser beams to generate pulsed THz waves through third — order nonlinear
optical processes has already been demonstrated. As its reciprocal process in theory it should be possible to use
air as the sensor to detect pulsed THz waves. We report the first demonstration of time — resolved detection of
broadband THz waves by measuring the THz field — induced second — harmonic signal in ambient air and/or ion-
ized air laser — induced air plasma . Experimental results and a theoretical analysis of incoherent and coherent
detection are presented. A spectroscopic bandwidth of over 8 THz was observed for the air — breakdown coherent —
detection system. The highest dynamic range demonstrated with an air sensor was 30 dB.

Keywords THz waves ambient air/air plasma third — order nonlinear optical processes coherent detection
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