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Our pulsed-jet supersonic apparatus has been retrofitteah fiyfrared cw external-cavity quantum cascade laser (Qdnufactured
by Dayligh Slutions to study infrared spectra of weakly-bdicomplexes. The QCL is used in the rapid-scan signal-gireganode.
Although the repetition rate of the QCL is limited by its PZ3as rate, which is 100 Hz, we describe a simple techniquectease the
effective repetition rate to 625 Hz. In addition, we havenffigantly reduced the long term frequency drift of the QCLIbgking the
laser frequency to the sides of a reference line. Performahthe apparatus is illustrated by recording spectra o€timebination bands
of the nonpolar {*N>0), and ¢°N,0), and infrared spectra of ethylene dimer and trimer.

Spectra of ethylene dimer and trimer were studied inithefundamental band region of:04 (~ 2200 cn!). The dimer spectrum
is that of a prolate symmetric top perpendicular band, witlistinctive appearance because theotational constant is almost exactly
equal to six times thé3 constant. The analysis supports the previously determinesk-shaped dimer structure witby;, symmetry.
Ethylene trimer has not previously been observed with imtat resolution. The spectrum is that of an oblate symmetp parallel
band. It leads to a proposed trimer structure which is bafaped and haSs, or Cs symmetry, with the ethylene monomer CC axes
approximately aligned along the trimer symmetry axis.



