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KEVIN C. COSSEL, FLORIAN ADLER, JILA, National Institute of Standards and Technology and Uni-
versity of Colorado Department of Physics, University of Colorado, Boulder, Colorado 80309-0440, USA;
PIOTR MASLOWSKI, JILA, National Institute of Standards and Technology and University of Colorado
Department of Physics, University of Colorado, Boulder, Colorado 80309-0440, USA and Instytut Fizyki,
Uniwersytet Mikotaja Kopernika, ul. Grudziadzka 5/7, 87-100 Torur, Poland; and JUN YE, JILA, National
Institute of Standards and Technology and University of Colorado Department of Physics, University of Col-
orado, Boulder, Colorado 80309-0440, USA.

Cavity-enhanced direct frequency comb spectroscopy (CE-DFCS) is a unique technique that provides broad bandwidth, high resolution,
and ultra-high detection sensitivities.”"” This is accomplished by combining a femtosecond laser based optical frequency comb with
an enhancement cavity and a broadband, multichannel imaging system. These systems are capable of simultaneously recording many
terahertz of spectral bandwidth with sub-gigahertz resolution and absorption sensitivities of 1 x 10~ 7em ™' H z~'/2_ In addition, the
ultrashort pulses enable efficient nonlinear processes, which makes it possible to reach spectral regions that are difficult to access with
conventional laser sources. We will present an application of CE-DFCS for trace impurity detection in the semiconductor processing gas
arsine near 1.8 pym and the development of a high-power, mid-infrared frequency comb® for breath analysis in the 2.8-4.8 ym region.
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