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Solid parahydrogenis anexcellentmatrix for matrix-isolationspectroscopy becauseof its high spectralresolution.Here,we reportthe
nuclearspin symmetryselectionrule of a chemicalreaction
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andthe nuclearspin conversionof CH

�
embedded

in parahydrogencrystalsstudiedby infraredabsorptionspectroscopy. Dueto thenuclearspinmodification,not only theJ=0rotational
level but alsotheJ=1level of CH

�
is populatedevenif thetemperatureis loweredsufficiently. Sinceconversionamongdifferentnuclear

spinstatesis veryslow, populationratiobetweentheJ=1andJ=0levelsobservedjust afterthecrystalgrowth reflectstheratioof � and�
nuclearspinstatesbeforethecooling. Thevibration-rotationabsorptionof CH

�
in parahydrogencrystalgrown from a premixedgas

of methaneandhydrogenmoleculesshows thepopulationratioof approximately(J=1):(J=0)=2:1.Ontheotherhand,CH
�

producedby
thephotochemicalreactionof
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wasfoundto have four timeslargerpopulationin

theJ=1rotationallevel thanin theJ=0level justafterthereaction.Theformerreflectstheratioof the � and
�

nuclearspinstatesbeing
5:9at roomtemperature,while thelatteris dueto a nuclearspinselectionrule of thereaction.
In addition,thevibration-rotationabsorptionsof CH

�
exhibit time-dependentintensitychangesat 4.8K. Thesechangesareinterpreted

to bea resultof the %'& �)( �+* � %'&-, ( � * nuclearspinconversionwhich accompaniesthe ./& �0� .�&21 rotationalrelaxation.
Thehalf-lifetime of theupper .3& �

rotationalstateis unchangedby theadditionof up to 2% orthohydrogenmolecules,but decreases
with morethan10%orthohydrogenmolecules.Theincreaseof thedecayrateat higherorthohydrogenconcentrationindicatesthat the
magneticfield gradientacrossCH

�
causedby orthohydrogenmoleculesmixesthenuclearspinstateswhich acceleratetheconversion.


