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tros
opy has been re
ognized a potentially powerful tool for 
hemi
al analysis sin
e the very beginnings of the �eld. Atypi
al rotational �ngerprint 
onsists of 105 resolvable spe
tral 
hannels, leading to `absolute' spe
i�
ity, even in 
omplex mixtures.Furthermore, rotational spe
tros
opy requires very small amounts of sample with dete
tion limits as low as pi
ograms. Nevertheless,this te
hnique has not yet been widely applied to analyti
al s
ien
e be
ause of the size, 
ost, and 
omplexity of traditional spe
trometers.A resurgen
e of interest in spe
tros
opi
 sensors has been fueled by in
reases in performan
e made possible by advan
es in lasersystems and appli
ations in medi
ine, environmental monitoring, and national se
urity. Most of these new approa
hes make use of theopti
al/infrared spe
tral regions and their well established, but still rapidly evolving te
hnology base. The submillimeter (SMM) spe
tralregion, while mu
h less well known, has also seen signi�
ant te
hnologi
al advan
es, allowing the design of powerful spe
tros
opi
sensors.Using modern solid-state multiplier te
hnology we have built a small ben
h top SMM spe
trometer designed for use as a 
hemi
al sensor.This spe
trometer in
ludes a sample a
quisition system in
luding the va
uum equipment to provide the ideal pressures (1�10 mtorr) forSMM spe
tros
opy and a sorbent tube for analyte 
olle
tion and pre
on
entration. The entire spe
trometer, in
luding power supplies,frequen
y synthesizers, a 1.2 m folded sample 
ell, and a 
omputer for data analysis �ts into a 
ubi
 foot box.


