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The score will be evaluated based on reports and attendance.

The theme for the paper will be given at the end of this course.

Dates of lectures:

10/9 10/16 10/23 10/30(Aoki)
11/6 11/13 11/20(Aoki)

12/4 12/11 12/18

1/8 1/15 1/22(Yoshioka) 1/29

Lecture material by Imamura will be uploaded to UTOL.



Ongoing planetary environment
missions
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Why do we study planetary environments?



Possible future pathways of the climate against the background of
the glacial-interglacial cycles
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Steffen et al. (PNAS, 2018)



protoplanetary disk
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Vertical temperature profiles of planetary atmospheres

(Mueller-Wodarg et al.)
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Phase change diagram for water

From Wikipedia
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Habitable zone GERIRD KD IFIETELE
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- Habitable zone

Possible extension of the habitable
zone due to various uncertainties.
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Inner edge of habitable zone

e Water loss limit

Escape of water/hydrogen to space

 Runaway greenhouse limit

Complete evaporation of ocean

- How/when did Venus lose water and get the thick CO,
atmosphere ?

Outer edge of habitable zone

* Greenhouse effect by CO, and other gases
 Enhancement of cloud albedo in cold, massive atmospheres

—> How/when did Mars lose thick atmosphere and freeze ?



Clouds and atmospheric circulation
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Possible scenarios of planets' evolution

H,O escape
H,0/

H,O to crust




Understanding the diversity in a
multi-dimensional parameter space

Atmospheric composition,
Solar flux, ..

=

Rotation rate,
Gravity acceleration,
Magnetic field, ..
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Aerosols,
Topography, ..




Questions

How does the climate system work and evolve with time?

How are the compositions and structures of planetary
atmospheres controlled?

How does a star-planet system evolve with time?




