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B Why Cold Giant (CG) Planets Matter

Architects of planetary systems Formation & migration clues
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B Study planet formation with CGs
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Brown dwarf desert is universal
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BD desert is the boundary between

planet and star formation

Gl model « CA model

(Cui et al. submitted)

TSUNG-DAO LEE INSTITUTE

WX ZiE

5)

7/ TSUNG-DAO LEE INSTITUTE
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B Study planet migration with CGs
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B Challenges in Detecting CGs

NASA Exoplanet Archive, exoplanetarchive.ipac.caltech.edu, 2024-01-18 22:13:43
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¢ Long orbital periods

S Discovery Method -> infrequent transits
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B Earth 2.0 Mission Overview

**Seven telescopes: six for transit

Transit FoV .

photometry, one for microlensing
el R - Y “*Wide field + long duration =

'Keme,;g;}q. . e excellent for detecting cold giant

M Dwarf

ol cfepler 16400 @ ” R | : L
| g ) Ee S transits & transit timing

.

Teegarden's starb “

Tra.ppist:,é( - we = @ ) g % £ variations

**Synergy with ground-based RV,

- Microlensing Fov' SN  Gaia astrometry, and other space

missions
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B ET transit search for CGs and synergy with Gaia®

Occurrence rate according to Fernandes et al. 2019
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B ET+Kepler+TESS+Tianyu for long-P transits

Jupiter transit (or TTV/ETV)

Light curve

Timeline |‘
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B Search for CGs through ETV/TTV
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B ET monitoring EBs

. . - Detected: Kepler (~¥105 deg?) 2907 + other catalogs
EB in ET field - Area scaling to ET (~500 deg?) =~ 14,000 expected

ETV - 32 circumbinary planets
Known planets detected by
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B ET+Kepler+Gaia synergy for ETV/TTV
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NASA Exoplanet Archive, exoplanetarchive.ipac.caltech.edu, 2024-01-18 22:13:43
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B ET astrometry may be able to detect CGs

ET pixel scale: 4.38 arcsec/pixel

Position precision: <1/1000 pixel ~ a few mas
COG: Centre of Gravity astrometry method
NET: neural network
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B Summary

»Detection of cold giants (CGs) is crucial for understanding their
formation, their influence on planetary system architecture and

habitability, and their role in planet formation and evolution.

»The Earth 2.0 (ET) mission can detect CGs through transits, transit-
timing variations (TTVs), eclipse-timing variations (ETVs), and
potentially astrometry.

»With its long observational baseline and high photometric
precision, ET will achieve strong synergy with Kepler, TESS, and

Gaia.
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