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Molecularhydrogenis themainconstituentof theatmospheresof thegiantplanets,Jupiter, Saturn,Uranus,andNeptune.Therelative
abundancesof ortho-andparahydrogenareinferredfrom infraredemissionspectraof theS(1)andS(0)quadrupoletransitionsnear17
and28 � , samplingconditionsin the stratosphereanduppertroposphere[1,2]. At mostaltitudesandlatitudesthe ortho/pararatio is
not in statisticalequilibriumat thelocal temperature,interpretedasresultingfrom verticaltransportfrom lowerhotteror colderregions.
Modeling atmosphericcirculationrequiresa quantitative understandingof the ratesandmechanismsof ortho-paraconversion,which
appearsto take roughly30 to 100years.

The two candidatemechanismsare collisions with paramagneticaerosolsand with the weak magneticmomentof ortho-H� . The
betterknown mechanismsinvolving ions or H atomsor 4-centeratomexchangeareinoperative at the relevant low altitudesandlow
temperatures.An importantconstrainton atmosphericmodelscould be providedby a quantummechanicaltreatmentof nuclearspin
couplingin collisionsof ortho-H� with ortho-H� andpara-H� . Theonly estimatein the literature[1] is basedon scalingthemagnetic
momentsof H � (J=1) andO� , which suggestsa ortho-paraconversionprobability of about �����	��
��� anda ratecoefficient of about
�����	� 
 ��� cm

�
s
� .

We will discusstheexpectedhamiltonianoperatorsinvolving nuclearspin,proceduresfor evaluationof matrix elements,anddynamics
approaches.Especiallyinterestingareideasaboutvirtual excitationof theb

�	���� stateresultingin ortho-paracouplingthroughnuclear-
spin/electron-spinhyperfineinteraction[3,4].
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