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How are these various exoplanets formed?
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Planets around YS0s have been unexplored

* YSOs have high stellar activity
» Large radial velocity (RV) jitter
« Large photometric jitter
* Problematic for Doppler, Transit at least at optical
* Much less problematic for Direct Imaging and Infrared-RV/Transit

« YSOs are faint at optical (but bright at IR)

» Problematic for Doppler, Transit at least at optical
* Much less problematic for Direct Imaging and RV at NIR

* YSOs are far away (typically 100pc, nearest 50pc)
« Apparently very close to central star
» Problematic for Direct Imaging

* InfraRed-RV advantage
« Targets are bright at IR

« Targets have less jitter by factors 2-3 at IR (spot-to-
photosphere temperature contrasts are lower)

 Direct Imaging have been successful at IR (e.g., SEEDS)
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® The first “Subaru Strategic Program (SSP)” — An open-use category

® 120 nights from 2009, 61 refereed papers so far, now post-SEEDS

NIR direct imaging and census of giant planets in the outer regions
(10-100AU) around ~500 solar-type and massive stars

® Exploring protoplanetary disks and debris disks for the origin of their
diversity and evolution at the same radial (10-100AU) regions

Direct linking between planets and protoplanetary disks
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SEEDS has revealed gaps & rings of <100AU scale in many disks by
polarimetric imaging (Res.~0.06", IWA~0.1"] in 2009-2017
Nﬂlﬂ that ALMA images (>2019] is thermal emission.
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POST-SEEDS is SGEXAQ and GHARIS:
Next Generation High-Contrast Im & Sp

Publication rush now.

8 science papers and 15 technical papers

Several new imaged planets candidates, too!

Lyot 2019 at Odaiba, 2019 October; 200 attendants

HR 8799 c,d,e Keck NIRC2 vs. SCEXAO
No new inner planets detected
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Unigue Young Accreting Planets PDS 70 h.c
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Relative RV (m/s)
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Young transiting planet V1298 Tau b: planet mass upper limit (Beichman&IRD+2019)
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Planets around YS0s: upper Sco

® Planet: K2-33, A close-in super-Neptune size planet (5 R))
® Host: M3 pre-main sequence (11 Myr), a member of the Upper

Scorpius OB association
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Summary

1. Searches for planets around YSOs are important and
promising because in that (1) they are unexplored, (2)
they can be well studied at IR planet detection
techniques such as IR-RV.

2. Search for planets around low-mass stars are
promising in that (1) Earth-like planets in the HZ
produce larger signals, (2) the planet occurrence rate
rises towards lower stellar-mass regime (but little is
known for late M dwarfs).

3. High precision InfraRed-RV instruments (IRD & SAND)
will be invaluable for the exoplanet community in
Japan for both short and long term RV searches.
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