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The formation of hydrogen molecules by chemisorption of hydrogen atoms on
crystalline silicate surface

Hama, Tetsuya
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Molecular hydrogen (H2) is the most abundant molecule in interstellar
clouds. In cold interstellar regions below 20 K, H2 is predominantly formed through recombination of
two physisorbed hydrogen (H) atoms on dust grains. In warm interstellar regions with dust
temperatures higher than 20 K, the importance of chemisorbed H atoms on dust is increased in the H2
formation because physisorbed H atoms no longer exist on the dust grain surfaces. However, our
understanding of the H2 formation in warm interstellar regions is still at an early stage, where
chemisorption can play a role. In this study, we developed a novel experimental setup to study the
chemisorption of H atoms and H2 molecule on silicate, a representative model material for
interstellar dust grains, at 70-1000 K.
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38th Symposium on Chemical Kinetics and Dynamics

2023

Tetsuya Hama

Experimental approaches towards understanding the surface physics and chemistry of interstellar dust and atmospheric
aerosols

XXXI11 International Conference on Photonic, Electronic and Atomic Collisions (ICPEAC 2023)

2023




Hiromasa Niinomi, Tomoya yamazaki, Hiroki Nada, Tetsuya Hama, Akira Kouchi, Tomoya Oshikiri, Masaru Nakagawa, Jun Nozawa,
Junpei T. Okada, Satoshi Uda, Yuki Kimura

Low- and High-Density Unknown Waters at Interfaces between Water and lIces Grown/Melted by Pressure

The International Conference on Crystal Growth and Epitaxy-1CCGE-20

2023

Reo Sato, So Taniguchi, Naoki Numadate, Tetsuya Hama

Rapid Crystallization at the Surface of Vapor-Deposited Amorphous Water through Hydrates Formation and Dissociation at 120 K

The 9th International Discussion Meeting on Relaxations in Complex Systems (9 IDMRCS)

2023

Takumi Nagasawa, Takeshi Hasegawa, Naoki Numadate, Tetsuya Hama

Correlation between surface and bulk hydrogen-bond networks in amorphous water studied by IR-MAIRS

The 9th International Discussion Meeting on Relaxations in Complex Systems (9 IDMRCS)

2023

Tetsuya Hama

Infrared multiple-angle incidence resolution spectrometry for laboratory analogs of interstellar ices

The 8th Asian Spectroscopy Conference (ASC2023)

2023




Tomoya Yamazaki, Akira Kouchi, Ken-ichiro Murata, Hiroyasu Katsuno, Hiroki Nada, Tetsuya Hama, Yuki Kimura

Ultra-High Vacuum Cryogenic Transmission Electron Microscopy of Ices Indicates the Possible Formation of Hydrogen-Ordered
Ices

The 15th International Conference on the Physics and Chemistry of Ice (PCI-2023)

2023

Masashi Tsuge, Ayane Miyazaki, Ni-En Sie, W.M.C. Sameera, Yoichi Nakai, Tetsuya Hama, Hiroshi Hidaka, Akira Kouchi, Naoki
Watanabe

Visible Light Induced Photodesorption of Hydroxyl Radicals from Amorphous Solid Water

The 15th International Conference on the Physics and Chemistry of Ice (PCI-2023)

2023

Hiromasa Niinomi, Tomoya Yamazaki, Hiroki Nada, Tetsuya Hama, Akira Kouchi, Tomoya Oshikiri, Masaru Nakagawa, Jun Nozawa,
Junpei T. Okada, Satoshi Uda, Yuki Kimura

In-Situ Observations of Low- and High-Density Unknown Waters at Interfaces between Water and Ices Grown/Melted by Pressure

The 15th International Conference on the Physics and Chemistry of Ice (PCI-2023)

2023
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2023

T. Hama, S. Saito, N. Numadate, H. Teraoka, S. Enami, H. Kobayashi

Impurity contribution to photoabsorption of saturated fatty acids and its implications to tropospheric chemistry

Workshop on Interstellar Matter 2023 (1SM2023)

2023




T. Hasegawa, H. Yanagisawa, T. Nagasawa, N. Numadate, T. Hama

Experimental measurement for absorption cross section of two-coordinated dangling OH bonds on the surface of amorphous ice
at 20 K

Workshop on Interstellar Matter 2023 (1SM2023)

2023

R. Sato, S. Taniguchi, N. Numadate, T. Hama

In situ electron diffraction analysis of stacking sequences in ice | under interstellar conditions

Workshop on Interstellar Matter 2023 (1SM2023)

2023
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