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ed dire
t frequen
y 
omb spe
tros
opy (CE-DFCS) is a unique te
hnique that provides broad bandwidth, high resolution,and ultra-high dete
tion sensitivities.a;b This is a

omplished by 
ombining a femtose
ond laser based opti
al frequen
y 
omb withan enhan
ement 
avity and a broadband, multi
hannel imaging system. These systems are 
apable of simultaneously re
ording manyterahertz of spe
tral bandwidth with sub-gigahertz resolution and absorption sensitivities of 1 � 10�7
m�1Hz�1=2. In addition, theultrashort pulses enable ef�
ient nonlinear pro
esses, whi
h makes it possible to rea
h spe
tral regions that are dif�
ult to a

ess with
onventional laser sour
es. We will present an appli
ation of CE-DFCS for tra
e impurity dete
tion in the semi
ondu
tor pro
essing gasarsine near 1.8 �m and the development of a high-power, mid-infrared frequen
y 
omb
 for breath analysis in the 2.8-4.8 �m region.aM. J. Thorpe, K. D. Moll, R. J. Jones, B. Safdi, and J. Ye. S
ien
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