
DESIGNAND PREFORMANCECHARACTERISTICSOFA CONTINUOUSSLIT EXPANSION-FTIR SPECTROM-
ETERSYSTEM

ROBERT L. SAMS, ROBIN S. MCDOWELL , THOMAS A. BLAKE andSTEVEN W. SHARPE,Pacific
NorthwestNationalLaboratory, P. O. Box999,Mail StopK8-88,Richland,WA 99352(PNNLis operatedfor
theUSDepartmentof Energyby theBattelleMemorialInstituteundercontractDE-AC06-76RLO1830).

Supersonicmolecularbeamsourceshavebeenusedby thespectroscopy communityto simplify highresolution,infraredspectralanalysis
for almostfour decades.Originally, a continuousroundorifice wasutilized in conjunctionwith tunablelead-salt,differencefrequency,
f-centeranda varietyof otherlasersources.More recently, a numberof researchgroupshave replacedtheselasersourceswith Fourier
transforminfraredspectrometers(FTIRS) in favor of their extensive spectralcoverage.Thesebeam-FTIRsystemshave beenoperated
in a variety of modesincluding asynchronouspulsingof the beamsourceandmultiple pin-hole,CW sources.We report the design
specificationsand operatingperformanceof a Bruker-120HR FTIRS coupledto a

���
cm x ����� m continuousslit molecularbeam

source.

The PNNL FTIR-jet spectrometersystemincorporatesa continuousexpansionsourcepumpedby a high throughput( �	�
� Torr
liter/second)systemof rootsblowers. Typical rotationalcooling temperaturesof

� � K areroutinely achieved while vibrational tem-
peraturesappearto besignificantlywarmer(

� �	� K). Spectralline widthsassociatedwith eitherHe or Ar expansionsarealmostalways
smallerthanthe FTIRS ultimateresolutionof ��� �
� � ��
����

�
( ��� MHz). Despitea significantlylower signal-to-noiseratio whencom-

paredto a laserbasedsystem,theFTIR-jet spectrometerofferssignificantadvantagesincludingextensive spectralcoveragefrom �	�
�
�
to �	�
��
����

�
. To demonstratethesystem’s performance,a numberof testcasesincludingfluorocarbons,nitrousoxidemonomer, and

theweaklybondednitrousoxide-argondimerwill bepresented.


