
COMPARING THE ORTHO-TO-PARA RATIOS OF H2 AND H+3 IN DIFFUSE INTERSTELLAR CLOUDSNICK INDRIOLO, Department of Astronomy, University of Illinois at Urbana-Champaign, Urbana, IL61801; TAKESHI OKA, Department of Astronomy & Astrophysis and Department of Chemistry, Universityof Chiago, Chiago, IL 60637; THOMAS R. GEBALLE, Gemini Observatory, Hilo, HI 96720; KENNETHH. HINKLE, National Optial Astronomy Observatories, Tuson, AZ 85726; GEOFFREY A. BLAKE, Divi-sion of Geologial and Planetary Sienes, California Institute of Tehnology, Pasadena, CA 91125; BEN-JAMIN J. MCALL, Departments of Chemistry and Astronomy, University of Illinois at Urbana-Champaign,Urbana, IL 61801.The ratio between the populations of the two lowest rotational levels of H2, J = 0 and J = 1, an be used to determine the temperatureof interstellar gas (referred to as T01). Likewise, a temperature an be inferred from the populations of the (J;K) = (1; 0) and(J;K) = (1; 1) states of H+3 . However, the average temperatures derived from these methods (T01 � 60 K, T (H+3 ) � 30 K) do notagree. Theories predit that the deviation from a Boltzmann distribution in both speies is due to ollisions between H2 and H+3 whihan hange the spin alignment. Reent laboratory results on�rm this deviation from a thermal distribution, and provide a relationshipbetween the (1,0)/(1,1) ratio of H+3 and the (1)/(0) ratio of H2. We have made observations searhing for H+3 in several sight lines withmeasured H2 abundanes for the purpose of determining this relationship in interstellar louds. With suh a relationship, we then showthat IR observations probing the (1,0) and (1,1) states of H+3 an be used to estimate the H2 temperature in highly extinted sight lineswhere UV spetrosopy is not possible.


