
VACUUM UV LIF MEASUREMENTSOF RO-VIBRATIONALLY EXCITED HYDROGENMOLECULESIN A SU-
PERSONICPLASMA EXPANSION

P. VANKAN, S. B. S. HEIL, D.C. SCHRAM, andR. ENGELN, Department of Applied Physics, Centre for
Plasma Physics and Radiation Technology (CPS), Eindhoven University of Technology, P.O. Box 513, NL-
5600 MB Eindhoven, The Netherlands.

Rotationallyandvibrationally excited hydrogenmoleculesaremeasuredusingLaserInducedFluorescence(LIF) spectroscopy in the
vacuum-UV. Thelaserradiationis generatedvia theStimulatedAnti-StokesRamanScattering(SARS)process,andis tunablebetween
120 nm and230 nm. Up to 10 Anti-Stokesbeamsaresimultaneouslydirectedinto the hydrogenplasmaexpansion. This so-called
multiplex excitationmakesanaccuratewavelengthcalibrationof thepumplaserimperative. This calibrationis performedby simulta-
neouslyrecordingtheVUV-LIF signalfrom theplasmaexpansionandthewell-known two-photonlaserinducedfluorescencespectrum
of nitric oxide in a gascella. Thedensityof hydrogenmoleculesin thero-vibrationallyexcitedenergy levels is calibratedon thebasis
of previouslyperformedCoherentAnti-StokesRamanScatteringmeasurements.Populationdistributionsaremeasuredin anexpanding
plasmato determinetheproductionmechanismof thero-vibrationallyexcitedhydrogenmolecules.
In thiscontributionwepresentresultson thepopulationdistributionof

����� �� from �	��
 to ���� in theelectronicgroundstate.Thero-
vibrationalpopulationdistribution in theexpandinghydrogenplasmacanbedescribedwith a two temperatureBoltzmanndistribution.
Thepopulationdistribution in thelow rotationallevels( ����� ) in themeasuredvibrationalstatescanbedescribedwith a temperature
of ������� , while the higherrotationallevels arepopulatedaccordingto a vibrational-like temperatureof �������� . In the ����
 state
rotationalexcitationis observedup to �����! . A possiblegenerationmechanismfor thesuper-rotational excitationis theassociationof
atomichydrogenat thereactorwall.

aP. Vankan,S.B. S.Heil, S.Mazouffre, R. Engeln,D. C. Schram,H. F. Döbele,accepted for publication in Rev. Sci. Instrum., issueApril 2004


