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FourierTransformMicrowave (FTMW) spectroscop hasbeenappliedto the obseration of the J = 1 — 0 rotationallines of the

H2-HCN andH2-DCN compleesfor the ortho- andpara-H2 species.Therotationalconstantsierivedfor the HCN/DCN complees
supportdefinitelythatH, is attachedo the N endof HCN for the ortho-H2 specieswhile H; is attachedo theH endof HCN for the

para-Hz speciesconsistentvith the recentvibrationalspectran the He-droplet®. The nuclearquadrupolénteractionconstant®f the

nitrogennucleus(Zy = 1) shav thatthe HCN/DCN partexecutesafloppy motionwith alarge meanamplitude.

The splitting dueto the magnetichyperfineinteractionof the Ho partwasobsenedfor ortho-H-HCN (j = 1 for Hs internalrotation)
thanksto thehighresolutionof FTMW spectroscop but notfor para-H-HCN (5 = 0 for Hz internalrotation). Becausef X symmetry
of theortho-H,-HCN comple in thegroundstate nuclearspin-nucleaspininteractioncontritutesto thehydrogenhyperfineinteraction,
but notthenuclearspin-rotatiorintraction. Themagnetidnteractionconstant i for ortho-H-HCN wasdeterminedo be54.6(38)kHz.

Thevaluecorrespondso 94.7% of thatof free hydrogenmolecule57.671(24kHz ®, indicatingalmostfree rotationof the Hy partin

thecomple. Thespectrunof ortho-H,-DCN shaws alsothe splitting dueto the magnatichyperfineinteractionof Hs, but the hyperfine
parternis morecomplicatecbecausef the nuclearquadrupoldnteractionof the D atom (I, = 1). The magneticinteractionconstant
for ortho-H;-DCN indicatesthatH. is rotatingalmostfreely in the complex aswell.
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