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Molecularhydrogenis the main constituenof the atmospheresf the giant planets Jupiter Saturn,Uranus,andNeptune.Therelative
alundance®f ortho-andparalydrogenareinferredfrom infraredemissionspectraof the S(1) and S(0) quadrupoldransitionsnearl7
and 28 u, samplingconditionsin the stratospher@and uppertropospherdl,2]. At mostaltitudesand latitudesthe ortho/pararatio is
notin statisticalequilibriumatthelocal temperatureinterpretedasresultingfrom verticaltransporfrom lower hotteror colderregions.
Modeling atmosphericirculationrequiresa quantitatve understandin@f the ratesand mechanism®f ortho-paracorversion,which
appeargo take roughly30to 100years.

The two candidatemechanismsre collisions with paramagneti@erosolsand with the weak magneticmomentof ortho-H,. The
betterknown mechanismsnvolving ions or H atomsor 4-centeratomexchangeare inoperatve at the relevant low altitudesand low

temperaturesAn importantconstrainton atmospherianodelscould be provided by a quantummechanicatreatmentof nuclearspin

couplingin collisionsof ortho-H, with ortho-H, andpara-H. Theonly estimatein the literature[1] is basedon scalingthe magnetic
momentsof Hz(J=1) and Oz, which suggestsa ortho-paracorversionprobability of about4x 10~1° and a rate coeficient of about
1x107 28 cnP 571,

We will discusghe expectedhamiltonianoperatorsnvolving nuclearspin,proceduregor evaluationof matrix elementsanddynamics
approachesEspeciallyinterestingareideasaboutvirtual excitationof theb® = stateresultingin ortho-paracouplingthroughnuclear
spin/electron-spifyperfineinteraction[3,4].

[1] B. J.ConrathandP. J. Gierasch]carus57, 184(1984).

[2] T. FouchetE. Lellouch,andH. Feuchtgruberdcarus161, 127 (2003).
[3] E. lliscaandS. Sugano,Phys. Rev. Lett. 57, 2590(1986).

[4] B. F. Minaev andH. Agren, J. Phys. Chem.99, 8396(1995).



