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The purpose of this research project is to develop a realistic theory of
planet formation based on the latest observations and calculations of the chemical structure of the
protostellar envelopes, protoplanetary disks, and exoplanetary atmospheres. We investigated the
effects of X-ray emission from the central protostar on the chemical evolution of the protostellar
envelope and disk, and chemical evolution (such as evolution fo snowline positions and distribution
of elementral abundance ratios) in the disk where a shadow structure is formed due to dust
concentration beyond the water snowline, through detailed chemical reaction network calculations. In

parallel, we conducted molecular emission line observations and discussion for future observations
to identify snowline positions and molecular abundance distributions in protostellar objects and
disks for infrared and submillimeter wavelengths.
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