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Contribution of interatomic collisions and multiple scattering to the distribution
of Lyman alpha emission in comets’ comae

#Yudai Suzuki®), Kazuo Yoshioka®), Kei Masunaga®), Hideyo Kawakita®), Yoshiharu Shinnaka®), Go Murakami?), Tomoki
Kimura®, Fuminori Tsuchiya®), Atsushi Yamazaki?, Ichiro Yoshikawa®

(IThe University of Tokyo, 2JAXA/ISAS,®Kyoto Sangyo University,(*Tokyo University of Science,® Tohoku University

Comets are important in understanding the material balance of current and past planets.

Water production rate from comets’ nuclei has been evaluated using a variety of instruments including Hisaki, a Japanese
satellite. In case of observations using ultraviolet light, water production rate is generally evaluated through the compar-
ison of the observations of the distribution of Lyman- a emission and kinetic model of hydrogen atoms generated by the
photo-dissociation of water molecules in comae. However, dynamics of hydrogen atoms in comae near nuclei has not been
understood well especially for long period comets with large water production rate.

In this study, we obtained the spatial distribution of Lyman- a emission through the analysis of spectroscopic data of long
period comets such as C/2013 US;, (Catalina) observed by Hisaki. Model of Lyman- a emission distribution considering in-
teratomic collisions and photons’ multiple scattering was also constructed. Comparing them revealed following three results.

(1) Without considering interatomic collisions and multiple scattering, model and observations are inconsistent below the
altitude of about 10* — 10° km.

(2) In case of water production rate similar to that of Comet Catalina ("102° /s), interatomic collisions have little impact on
the density distribution of hydrogen at higher altitude.

(3) In case of water production rate similar to that of Comet Catalina ("102° /s), multiple scattering suppresses radiance of
Lyman- a emission below the altitude of about 10* km.

Based on these results, in the evaluation of water production rate from observations of Lyman- a emission, multiple scat-
tering is necessary to be considered for comets with larger water production rate such as Comet Catalina. Besides, multiple
scattering possibly enhances apparent D/H ratio around nuclei since deuterium’s Lyman- a is optically thin even if hydro-
gen’s Lyman- a is optically thick.

In this talk, we discuss the contribution of interatomic collisions and multiple scattering in comets’ comae through the
comparison of observations by Hisaki satellite and model calculation on the distribution of Lyman- a emission in comae.
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