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1-1. Context

Credit: NASA/Goddard/U Arizona

Tachibana et al. (2022)

OSIRIS-Rex sampling from Bennu Hayabusa2 sampling from Ryugu

Invited talk : Dante Lauretta Invited talks : Seiichiro Watanabe
Shogo Tachibana



1-2. Context

Mannel et al. A&A 630, A26 (2019)
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Dust growth--Invited talks : Woojin Kwon



1-3. Context
Credit: JAXA

Invited talks : Shogo Tachibana



2. Objectives

• Planetary astronomers

• Different techniques

• A wide range of size scales

à Exchange ideas and findings

https://www.iau.org/news/announcements/detail/ann22001/
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• Date:
• August 2(Tue)⎼3(Wed), 2022

• Number of Presentations:
• 43 Presentations
• 12 Invited Presentations
• 31 Contributed Presentations (13 oral and 18 e-Poster)

• 13 Countries and regions

• Number of Attendances (Aug 2, 11:00 am, 1st session):
• ~200

4. Summary of presentations



Session FM8, Planetary Astronomy via Telescopic and Microscopic Approaches
Date 2022-08-02 (TUES)

Program Slot Name Abs_no. Title

10:30-11:00 Invited Sei-ichiro Watanabe 757 Scientific discoveries of the Hayabusa2 mission, sample return from C-type asteroid Ryugu remote

11:00-11:30 Invited D. Lauretta 3073 OSIRIS-REx – Status of NASA’s Near-Earth Asteroid Sample Return Mission remote

11:30-12:00 Invited Beth Ellen Clark 2882 Overview of Space Weathering on Asteroid (101955) Bennu remote

12:00-13:30

13:30-13:45 Contributed Sunho Jin 914 Determination of space weathering timescale and consideration of a possible event occurred on Itokawa in-room

13:45-14:00 Contributed Yoonsoo Bach 911 Thermal radiation pressure as a possible mechanism for losing small particles on asteroids in-room

14:00-14:15 Contributed Youngmin JeongAhn 2596 Change of the Apophis' spin state during the 2029 Earth encounter in-room

14:15-14:30 Contributed Oleksiy Golubov 2926 Tangential YORP torque due to the asteroid surface roughness in-room

14:30-15:00 Invited Jin Beniyama 2037 Subsecond Photometry of Tiny Near-Earth Objects with Tomo-e Gozen in-room

15:00-15:15

15:15-15:45 Invited Patrick Michel 745 The impact process on small bodies: review of current knowledge and implications on the Solar System history remote

15:45-16:00 Contributed Gonzalo Tancredi 868 Dust trails generated on the DART experiment in-room

16:00-16:30 Invited Irina Belskaya 1514 The potential of optical polarimetry for asteroid studies remote

16:30-16:45 Contributed Jooyeon Geem 1126 Polarimetric Study on the Hydrates Asteroids in-room

Date 2022-08-03 (WED)

Program Slot Name Abs_no. Title

10:30-10:43 Contributed Takafumi Ootsubo 2565 Hydrated silicates on evolved cometary nuclei observed in the mid-infrared remote

10:43-10:56 Contributed Karri Muinonen 1944 Asteroid physical characteristics from Gaia photometry remote

10:56-11:09 Contributed Mingyeong Lee 1456 Laboratory study for the light scattering on planetary regolith with 3D printed models in-room

11:09-11:22 Contributed Flora Paganelli 1313 Next Generation Ground-Based Planetary Radar Science at NRAO in-room

11:22-11:35 Contributed Surhud More 1274 The search for Planet Nine using the Subaru Telescope in-room

11:35-11:48 Contributed Amelia Yu 1370 Previously Undiscovered Exoplanets Detected with Deep Learning in the Data Collected by the Kepler Space Telescope in-room

11:48-12:01 Contributed Hangbin Jo 913 Numerical study of low-velocity dust ejection from Phaethon and its connection to the Geminid meteoroid stream in-room

12:00-13:30

13:30-14:00 Invited Tomoko Arai 2576 DESTINY+ asteroid flyby of Geminid parent Phaethon remote

14:00-14:30 Invited Yuri Aikawa 2155 Chemical link between protostellar cores, protoplanetary disks, and primordial objects in the Solar system remote

14:30-15:00 Invited Maria Drozdovskaya 1459 Chemical Provenances of Cometary Volatiles remote

15:00-15:15

15:15-15:45 Invited Woojin Kwon 2157 A brief story of grain growth in young stellar objects in-room

15:45-16:15 Invited Shogo Tachibana 2213 Multi-Scale Understanding of C-type Near-Earth Asteroid (162173) Ryugu from Proximity Exploration by Hayabusa2 Spacecraft to Microanalysis of Returned Materialremote

16:15-16:45 Invited Maria Antonietta Barucci 493 Observing small bodies from light points to micro-particles remote

Time
(KST, GMT+9)

Program
Category

Speakers Type of

Participation

16:45-17:30 Afternoon e-Poster

09:45-10:30 Morning e-Poster

Morning Oral Session FM8-1

Lunch

Afternoon Oral Session 1 FM8-2

Break

Afternoon Oral Session 2 FM8-3

Break

Time
(KST, GMT+9)

Program
Category

Speakers Type of

Participation

09:45-10:30 Morning e-Poster

Morning Oral Session FM8-4

Lunch

Afternoon Oral Session 1 FM8-5

Afternoon Oral Session 1 FM8-6

16:45-17:30 Afternoon e-Poster

Online
48%

Offline
52%

Speakers

Online
77%

Offline
23%

Participants



5. Oral Session



5. Oral Session



6. e-Poster



5. FM8 Highlights of Talks (1): S. Watanabe

• Initial analysis of returned sample has just been finished
• Highly porous rubble pile-asteroid with top shape
• Lower abundance of chondrules and CAIs
• The presence of CO2 in fluid inclusions in a large iron sulfide crystal
• 20,000 organic molecules, including >10 amino acids
• Originated from a region beyond Saturn’s orbit (farther than those of CCs other than CI)
• The formation age of 1.5-2.6 Myr after CAI formation, movement inward during aqueous alteration 

phase.

• Etc.

Scientific discoveries of the Hayabusa2 mission, sample return from C-type asteroid Ryugu



5. Highlights of Talks (2): D. Lauretta

• Summary of OSIRIS-REx Mission so far
• Low thermal inertia (Large boulders with dust cover)
• Contact location (salt-and-pepper appearance, two primary lithologies)
• Contact dynamics (very soft surface): After 6 sec of contact, the SC retained a downward
• Displaced volume is ~12 m3

• Nearly cohesionless (<0.001 Pa) granular material
• Stowed an estimated sample mass of ~250 g
• Possible evidence for carbonaceous vein, organics, and interlayer water?
• Earth Return 2023

• Etc.

OSIRIS-REx – Status of NASA’s Near-Earth Asteroid Sample Return Mission

Credits: NASA/Goddard/University of Arizona



5. Highlights of Talks (3): B. Clark

• Review of Bennu’s space weathering and comparison with Ryugu
• The artificial crater after TAG indicated a flatter and darker appearance
• Strong latitude dependence of albedo, band depth, and spectral slope à solar wind influx
• From the craters, the surface becomes brighter and bluer
• Red craters on Bennu and blue craters on Ryugu
• A working model for Space weathering was suggested.

Overview of Space Weathering on Asteroid (101955) Bennu

Credits: NASA/Goddard/University of Arizona DellaGuistina et al., 2020 Morota et al., 2020



5. Highlights of Talks (4): J. Beniyama

• Investigation of the unexplored region in the D-P 
diagram by quick (ToO) video observations 
(exp=0.5 s)

• They discovered 42 tiny(~20 m) NEOs
• Truncated D-P profile (Tp>~10s): dynamical ages, 

tensile strength, and tangential YORP are 
discussed.

Subsecond Photometry of Tiny Near-Earth Objects with Tomo-e Gozen

Coutesy of Jin Beniyama (Univ Tokyo)
à Related presentation (YORP torque) by O. Golubov



5. Highlights of Talks (4): P. Michel

• Simulation of disruption: fragmentation and gravitational 
phases. Simulations reproduce asteroid families and 
suggest that objects> a few 100 m are rubble piles

• Degree of heating and compaction as a result of the 
impact disruption. Bennu and Ryugu need not be formed 
from a different parent body!

• We learned from his talk that impact processes are 
studied through telescopic (e.g., families) and 
microscopic approaches (sample analyses).

• SCI and DART impacts are mentioned.

The impact process on small bodies:
Review of current knowledge and implications on the Solar System history

Michel, P et al. Nature Communications 11, 2655



5. Highlights of Talks (4): I. Belskaya

• Useful for albedo determination. Effective tool for asteroid 
taxonomy. Particle size and textures are also determined. 
Polarimetry can solve the degeneracy of spectroscopic data.

• Need for further laboratory data, a better model, and 
synergy of various techniques

The potential of optical polarimetry for 
asteroid studies

Belskaya 2022, A&A 663, id.A146

à Related presentations (Ch-polarimetry) by J. Geem,
à (3D printed model) M. Lee

Asteroid physical characteristics from Gaia photometry by K. 
Muinonen
• Lightcurve inversion from ESA Gaia Data Release 3 

photometry: 150,000 Solar system objects and 60,000 
reflectance spectra

• Theoretical modeling and classification via polarimetric and 
photometric functions and spectrometry (regolith scatteres, 
composition, porosity, roughness)



5. Highlights of Talks (4): A. Yu

• From the huge amount of data taken by the Kepler mission, she applied artificial intelligence (Deep Learning) using 
an open-source library for machine learning, she successfully detected 15 new, previously undiscovered exoplanets 

Previously Undiscovered Exoplanets Detected with Deep Learning in
the Data Collected by the Kepler Space Telescope

(Amelia Yu, Henry M. Gunn High School)



• Mission to explore Phaethon in 2028 (planned)
• Dust ejection mechanism for the active asteroid: Origins of cosmic dust
• In-situ dust analysis as well as imaging observation. The composition of interstellar dust will also be investigated. 

Image: credit: JAXA à Related presentations (dust ejection) by Y. Bach, Tancredi et al., Jo et al.

5. FM8 Highlights of Talks (1): T. Arai

DESTINY+ asteroid flyby of Geminid parent Phaethon



• Radio observations indicate CO snow line (20K) around 20-30 au from the stars. Weak turbulence at >10 au. ~40 
molecular species are found in radio and IR. The dust distribution is decoupled with gas by sedimentation, radial 
drift, etc. She suggested the importance of elements depleted from gas because they should be in solids.

5. FM8 Highlights of Talks (1): Y. Aikawa

Chemical link between protostellar cores, protoplanetary disks, and
primordial objects in the Solar system

Aikawa, Okuzumi & Pontoppidan submitted to COMET III based on MAPS series papers (ApJ Supplement 257, special issue of MAPS) 



• Comets keep a partial record of the physicochemical evolution of the planetary system. Volatiles are initially made 
in prestellar cores. Raw prestellar ingredients are then lightly chemically altered during the protostellar collapse 
and (likely) within the protoplanetary disk through gas-phase and solid-state processes.

• The expectation of comet ice sample return was mentioned.

5. FM8 Highlights of Talks (1): M. Drozdovskaya

Chemical Provenances of Cometary Volatiles

Drozdovskaya et al. MNRAS 490, 50–79 (2019)

CHO-Family N-Family S-Family P & Cl-Family



• Grain growth occurs early, even in Class 0 YSOs!
• Radial variation of grain growth, the radial drift of grains in protoplanetary disks
• Grain size determination via polarimetry

5. FM8 Highlights of Talks (1): W. Kwon
A brief story of grain growth in young stellar objects

Sierra et al. 2021

Sierra et al. 2021

à mm to cm size



5. FM8 Highlights of Talks (1): S. Tachibana

• Hayabusa2 highlight more focus on sample analyses
• Two touchdowns for samplings (TD1 3g, TD2 2g: multi-scale morphologies of surface materials 

(Tachibana+2022). Returned samples are representative of the surface materials
• Ryugu is the freshest CI (most primitive) chondrite! Liquid water was there. Terrestrial weathering is mentioned.

Multi-Scale Understanding of C-type Near-Earth Asteroid (162173)
Ryugu from Proximity Exploration by Hayabusa2 Spacecraft to

Microanalysis of Returned Material
T. Yokoyama et al., Science 10.1126/science.abn7850 (2022).

Tachibana et al. 2022, Science 375, Issue 658



5. FM8 Highlights of Talks (1): M. A. Barucci

• Comprehensive review of small solar system bodies from point sources 
• Appearance: Discovery of KBOs by Luu & Jewitt à spectroscopy, Herschel mission à New Horizons
• Size: 67P/CG by Rosetta: km-size à µm-size
• Compositional properties of each object are also reviewed
• A big picture from stellar nucleosynthesis to ISM, protoplanetary disk, planet formation, alternation process, 

impact events, etc. are given
• Future mission, MMX was mentioned.

Observing small bodies from light points to micro-particles





Number of  Questions and Comments
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In Total, 56 Question and Comments
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6. Active discussion



For further detail,

https://virtual.iauga2022.org/

Click “Session VOD”

Choose ”Rm 106” on Aug 2 & 3

https://virtual.iauga2022.org/

