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s, Bridgewater College, Bridgewater, VA 22812.The near infrared bands of methane were the �rst observed in the outer planets and Titan. In this spe
tral region very long pathswithin the atmospheres of these obje
ts make s
attering and pressure and temperature inhomogeneities important. The spe
trum is
omplex, and long absorption paths in the laboratory are dif�
ult to 
ool to outer solar system temperatures. At room temperature manysigni�
ant spe
tral lines appear per Doppler width, so the absorption is usually modeled statisti
ally using unrealisti
 assumptions.These models generally do not provide transmissions that are multipli
ative, so s
attering and inhomogeneous atmospheres 
annot beproperly modeled.The intra
avity laser spe
trometer at the University of Missouri-St. Louis was used to obtain low temperature (99-161K), low pressure(0.12-7.13 Torr), long path (3.14-5.65 km) and high resolution ( 0.01 
m�1 HWHM) spe
tra of methane 
overing the entire 890nmfeature (10925-11500 
m�1), the deepest band in the CCD spe
tral region. At these temperatures the spe
tral lines originating fromhigher energy levels are not visible, and the Doppler width is substantially smaller than at room temperature. The result is a dense, butmanageable spe
trum from whi
h line positions, intensities and lower state energies are derived on a line by line basis by the College ofWilliam and Mary multispe
trum nonlinear least squares �tting programa. The results allow the simulation of the methane spe
trum atin�nite resolution at temperatures less than �160K, even for 
omplex atmospheri
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