High-resolution Absorption Cross Sections of Nitrogen in the 86.1-79.9 nm Region

L. M. Beaty, K. P. Huber Steacie Institute for Molecular Sciences, NRC, Ottowa, ON, K1A 0R6, Canada P. C. Hinnen Laser Centre, Vrije Universiteit, De Boelelaan 1081-1083, 1081 HV Amsterdam, The Netherlands K. Ito, T. Matsui Photon Factory, KEK, 1-1 Oho, Tsukuba, Ibaraki, 305, Japan G. Stark Department of Physics, Wellesley College, Wellesley, MA 02181

An ongoing program at the Harvard-Smithsonian Center for Astrophysics and at the Steacie Institute for Molecular Sciences of the National Research Council in Ottawa aims at establishing reliable high-resolution cross sections for nitrogen in the 99.4-66.5 nm region of the dipole-allowed absorption spectrum (1). At the longest wavelengths, the data can contribute to a better understanding of the energetics of the Earth’s upper atmosphere and to the interpretation of spacecraft-based observations of the atmospheres of the planetary satellites Titan and Triton (2). At intermediate wavelengths, the quantitative measurements in the near-threshold region complement the spectroscopic input data into multichannel quantum defect (MQD) calculations that seek to reproduce the observed spectrum by taking account of various channel interactions of the p and f Rydberg series with core-excited levels (3). Finally, the insight gained from the analyses of the discrete spectra can be used to extend the MQD calculations into the diffuse above-threshold region where quantitative absorption data become the principal source of information to guide the analysis. A preliminary analysis of room temperature and jet-cooled photoabsorption cross section measurements in the 79.9-86.2 nm region, carried out at the Photon Factory synchrotron radiation facility, will be presented. References:

G. Stark, P. L. Smith, K. P. Huber, K. Yoshino, M. H. Stevens, and K. Ito, J. Chem. Phys. 97, 4809 (1992); K. P. Huber, G. Stark, and K. Ito, J. Chem. Phys. 98, 4471 (1993); and unpublished results for the 95.0- 90.0 nm and 79.9-71.0 nm regions.

D. F. Strobel and D. E. Shemansky, J. Geophys. Res. 87, 1361 (1982); A. L. Broadfoot et al., Science 246, 1459 (1989).

For preliminary results see K. P. Huber and Ch. Jungen in ”Atomic and Molecular Photoionization”, Proceedings of the Oji International Seminar on Atomic and Molecular Photoionization, edited by A. Yagashita and T. Sakai, Universal Academy Press, Tokyo (1996).

Acknowledgments:

K.P.H. and P.C.H. ackowledge financial support received from the Japanese Ministry of Education, Science, and Culture and from the Dutch Physical Society, respectively. G.S. was supported by NASA grant NAG5-6222.