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Solid paralydrogenis an excellentmatrix for matrix-isolationspectroscop becausef its high spectrakesolution.Here,we reportthe
nuclearspin symmetryselectionrule of a chemicalreactionCH; + H2 — CH,4 andthe nuclearspin corversionof CHs embedded
in paralydrogencrystalsstudiedby infraredabsorptiorspectroscop Dueto the nuclearspin modification,not only the J=0rotational
level but alsothe J=1level of CH, is populatedevenif thetemperaturés loweredsufficiently. Sincecorversionamongdifferentnuclear
spinstateds very slow, populationratio betweerthe J=1andJ=0levelsobsenedjust afterthe crystalgrowth reflectstheratio of A and
F nuclearspinstatesheforethe cooling. Thevibration-rotationabsorptionof CH,4 in paralydrogencrystalgrown from a premidxed gas
of methaneandhydrogenmoleculesshavs the populationratio of approximately(J=1):(J=0)=2:10nthe otherhand,CH,4 producedy
the photochemicateactionof CHs + Hs + 193nm — CHs + H + Hy — CH4 + H wasfoundto have four timeslargerpopulationin
the J=1rotationallevel thanin the J=0level just afterthereaction.Theformerreflectstheratio of the A and F' nuclearspinstatesbeing
5:9 atroomtemperaturewhile thelatteris dueto anuclearspinselectiorrule of thereaction.

In addition,the vibration-rotationabsorption®©f CH4 exhibit time-dependenintensitychangesat 4.8K. Thesechangesreinterpreted
to bearesultof theI = 1(F) — I = 2(A) nuclearspin corversionwhich accompanietheJ = 1 — J = 0 rotationalrelaxation.
Thehalf-lifetime of theupperJ = 1 rotationalstateis unchangedby the additionof up to 2% orthohydrogenmoleculesput decreases
with morethan10% orthohydrogenmolecules.Theincreaseof the decayrateat higherorthotydrogenconcentratiorindicatesthatthe
magnetidield gradientacrossCH, causedy orthohydrogenmoleculesmixesthe nuclearspin statesvhich acceleratéhe conversion.



