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ent experiments have demonstrated that the pre
isely spa
ed spe
tral lines of a laser frequen
y 
omb 
an be harnessed for new te
h-niques of multi-heterodyne Fourier transform spe
tros
opy (also 
alled dual-
omb spe
tros
opy) of mole
ules. In one su
h experimenta,an absorbing mole
ular gas was pla
ed inside an opti
al 
avity that is mat
hed to the laser resonator so that it is resonant for ea
h 
ombline. The sensitivity for weak absorption is mu
h enhan
ed, as in 
avity ring-down spe
tros
opy. The light transmitted by the 
avityis superimposed on a se
ond frequen
y 
omb with slightly different repetition frequen
y. A single fast photodete
tor then produ
es anoutput signal with a 
omb of radio frequen
ies due to interferen
e between pairs of opti
al 
omb lines. The opti
al spe
trum is thuseffe
tively mapped into the radio frequen
y regime, where it be
omes a

essible to fast digital signal pro
essing.Experimental proof-of-prin
iple is 
arried out in the near-infrared 1�m region. An Yb-doped �ber frequen
y 
omb is 
oherently 
oupledto a passive resonator with a �nesse of 1200, resulting in an effe
tive intera
tion length between the light and the gas enhan
ed to 880m.The weak 3�1 band of ammonia is rotationally resolved for the �rst time to our knowledge. Re
ording times of 18 �s are enough to span220 
m�1 with a resolution of 0.15 
m�1. The signal to noise ratio of 380 leads to a minimum-dete
table-absorption 
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