
CLOSED-CYCLE HE-COOLED ABSORPTION CELLS DESIGNED FOR A BRUKER IFS-125HR: FIRST RESULTSBETWEEN 79 K AND 297KARLAN W. MANTZ, Dept. of Physi
s, Astronomy and Geophysi
s, Conne
ti
ut College, New London, CT06320, U.S.A.; KEEYOON SUNG, LINDA R. BROWN, TIMOTHY J. CRAWFORD, Jet Propulsion Labo-ratory, California Institute of Te
hnology, 4800 Oak Grove Dr.,Pasadena, CA 91109, U.S.A.; MARY ANN H.SMITH, S
ien
e Dire
torate, NASA Langley Resear
h Center, Hampton, VA 23681, U.S.A.; V. MALATHYDEVI, D. CHRIS BENNER, The College of William and Mary, Williamsburg, VA 23187, U.S.A..Gas absorption 
ells spe
i�
ally designed to a
hieve stable temperatures down to �70 K to �t inside the sample 
ompartment ofan eva
uated Bruker (IFS-125HR) Fourier Transform spe
trometer (FTS) have been developed at Conne
ti
ut College, and tested atthe Jet Propulsion Laboratory (JPL). In operation, the temperature-
ontrolled 
ooling by a 
losed-
y
le helium refrigerator a
hieveda temperature stability of �0.01 K. The unwanted absorption features initially observed from 
ryo-deposits formed on the outside
ell windows were eliminated by adding an internal va
uum shroud box around the 
oolable 
ell to isolate it from residual gasesin the eva
uated FTS 
hambers. The effe
ts of vibrations arising from the 
losed-
y
le helium refrigerator upon the FTS spe
trawere 
hara
terized. Using this set up, high resolution spe
tra of several methane isotopologues (su
h as 12CH4, 13CH4 and 12CH3D)broadened by N2, were re
orded in the 1230 to 1850 
m�1 spe
tral region. Su
h data are needed to 
hara
terize the temperaturedependen
e of line shapes at very low temperatures for remote sensing of outer planets and their moons. Results from the initial analysisof the R(2) manifold of the �4 fundamental band of 13CH4 are dis
ussed to examine whether the N2-broadened half width 
oef�
ientsfollow a simple exponential temperature-dependen
e over the entire 80 - 296 K temperature range. This initial test was very su

essful,proving that a high pre
ision Fourier transform spe
trometer 
an be easily 
on�gured for spe
tros
opi
 studies at very low temperaturesrelevant to planetary atmospheres.aaResear
h des
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ti
ut College, the College of William and Mary, NASA Langley Resear
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