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A stellar occultation campaign performed on 10 January 2024 of the
~250-km-radius plutino (612533) 2002 XVgs3 reveals a refractive
signature, indicating a thin atmosphere.

This is the first time an atmosphere has been discovered on an outer
Solar System object other than Pluto, which is significant because it
means we can now study how atmospheres form and evolve in these
outer worlds.
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This is a contribution to the Gaiamoon project.

Members of IOTA/EA collaborated on the Gaiamoon
project to conduct observations.
They are listed as co-authors in this paper.
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A paper that used data collected by IOTA/EA members
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Makadia et al., Sci. Adv. 12, eaea4259 (2026)

In September 2022, NASA’s “Double Asteroid
Redirection Test (DART)” spacecraft collided
with Dimorphos, successfully demonstrating a
mission to protect Earth from asteroids. The
impact of the collision altered the sun-centered
orbit of the Didymos system. Based on results

from stellar occultations and radar observations,

it is estimated that the orbital velocity of the
Didymos system changed by —11.7 = 1.3
micrometers per second.
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Direct detection of an asteroid’s heliocentric deflection:
The Didymos system after DART

Rahil Makadia'*1, Steven R. Chesley?t, David Herald?, Davide Farnocchia?, Nancy L. Chabot®,
Shantanu P. Naidu?, Andrew S. Rivkin*, Alexandros Siakas®, Damya Souami®’'8, Paolo Tanga’,
Sotirios Tsavdaridis®, Kleomenis Tsiganis®, Sébastien Bouquillon’, Siegfried Eggl’

In September 2022, NASA’s Double Asteroid Redirection Test (DART) spacecraft crashed into Dimorphos and dem-
onstrated the kinetic impact method of protecting Earth from asteroids. A fraction of the impulse delivered to
Dimorphos was also imparted onto the Didymos system’s barycenter, changing its heliocentric orbit. Here, we
present the first-ever measurement of human-caused change in the heliocentric orbit of a celestial body. Thanks
to stellar occultation and radar measurements, we estimate that the Didymos system experienced an along-track
velocity change of —11.7 + 1.3 micrometers per second. We constrain the heliocentric momentum enhancement
factor for DART at 2.0 + 0.3 and the bulk densities of Didymos and Dimorphos at 2600 + 140 and 1540 + 220

kilograms per cubic meter, respectively. Our results demonstrate that targeting the secondary asteroid in bi-
nary systems constitutes a possible strategy for kinetic impact deflection, adding to humanity’s planetary de-

fense capabilities.
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The Japanese students took on the

IVEersSl

observation" conducted by the Science Club at Miyazaki Kita
Senior High School in collaboration with Kasetsart Un

High School in Thailand.

ion while communicating

remotely with their Thai counterparts in November 2025b.

challenge of observing the occultat

Several IOTA/EA members also supported the observation

from Japan.
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13:30-14:10 Special Talk: "TAOS2: detecting new objects beyond Neptune through occultations" Dr. A. Paula
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There were 19 on-site participants and at least 6 remote participants.

After the workshop, 23 college students and 11 other professional
and amateur observers participated in the observation of the stellar
occultation by Phaethon.
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During the Phaethon observation
campaign in Hokkaido on September 19,
2025, one of the groups had trouble
acquiring GPS time. The primary objective
of this workshop was to prevent future
observation failures.
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A total of 40 participants attended on the
19th, and 34 attended on the 20th. College
students made up more than half of the
total participants.

| would be delighted if young students
took the lead in occultation observations
going forward.
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%t@;ﬁﬁ&ﬁiﬂu I7 o 7 :/ 3 )/ 700bservations, Data Analysis, and Reporting

2026 F3H29H @ @ National Museum of Natural Science, Taichung, Taiwan

Program

10:00 — 10:05 LOC Request for Joint Observation
10:05 -10:30 Overview of the DESTINY+ Project and Observational Collaboration
Fumi Yoshida (UOE/Perc, Chiba Institute of Technology)
https://drive.google.com/file/d/1Inv5IEk6Ltn30omfO4gZGad-NeGRW-
YsV/view?usp=share link
System for Compiling Observation Results in IOTA/EA
Details of the Data Sets to Be Included in Occultation Observation Reports
Kazuhisa Miyashita (JOIN, The ROREM operations team representative at IOTA/EA and creator of Limovie II)
10:30 — 10:45 ROREM: An efficient data collection system capable of handling a surge in the
volume of observations.
10:45 - 11:00 A role of ROREM system and 'How to use' it.
11:00 — 11:30 Reasons why ROREM and HIGH PRECISION OBSERVATION is needed: Aiming to
Further Improve the Accuracy of Asteroid Positioning.
11:30 — 12:00 What is the high precision observation. How to perform, the high precision
observation.
12:00 — 14:00: Lunch break
A demonstration of a GPS receiver called "Cyouchin-kobanzame"
Data Analysis and Reporting to IOTA/EA
Kazuhisa Miyashita (JOIN, The ROREM operations team representative at IOTA/EA and creator of Limovie )
14:00 — 14:30 How to get the accurate timing result with light curve analysis.
14:30 — 14:45 The relation of Noise and Estimated Error.
14:45 — 15:30 Limovie Il: A system that supports the entire process from observation to
reporting. And how to use it. IOTA/EA is looking forward to receiving your observation reports.
https://drive.google.com/file/d/1YEqtKawWHIGxRVIWLBiTuOfskDPfP8p /view?usp=sharing
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15:30 - 16:00 Q&A time
If you have any further questions, please send them to the following address.
rorem-ealat sign]ml.astro-limovie.info replace the [at sign] with the appropriate character

This was our first workshop in Taiwan. A large number of
observers gathered from all over Taiwan. The Q&A session
was lively, and we could really feel the observers' enthusiasm.
| hope this will lead to more opportunities for observational
cooperation between Taiwan and Japan. | also hope
occultation observations will grow in popularity and continue
to develop in Taiwan.

There were nearly 40 participants in total. The participants
were a diverse group of amateur astronomers, observatory
and science museum staff, and researchers. The age range
was broad. Since several participants were well-versed in
telescopes, cameras, and other observation tools, | hope they
will be at the core of spreading occultation observations
further. We donated a "5 & 5 BA /3> H X" I'm sure it will
help them collect excellent data.


https://drive.google.com/file/d/1lnv5lEk6Ltn3omfO4gZGad-NeGRW-YsV/view?usp=share_link
https://drive.google.com/file/d/1lnv5lEk6Ltn3omfO4gZGad-NeGRW-YsV/view?usp=share_link
https://drive.google.com/file/d/1lnv5lEk6Ltn3omfO4gZGad-NeGRW-YsV/view?usp=share_link
https://drive.google.com/file/d/1lnv5lEk6Ltn3omfO4gZGad-NeGRW-YsV/view?usp=share_link
https://drive.google.com/file/d/1lnv5lEk6Ltn3omfO4gZGad-NeGRW-YsV/view?usp=share_link
https://drive.google.com/file/d/1YEqtKawWH9GxRV9WLBiTu0fskDPfP8p_/view?usp=sharing

A request to all observers, which we have emphasized
repeatedly in our workshops
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Currently, the number of observation reports is surging. As a result, the workload on those responsible for
collecting observation results is increasing. We strongly urge all observers to use appropriate equipment with a
proper understanding of its operation to avoid inaccurate observations, and to submit reports in accordance with
the reporting methods specified by IOTA and IOTA/EA.

To that end, last year we held more workshops than usual and provided repeated explanations regarding
observation methods and the reporting of results. Later today, representatives from the Asteroid Section and
ROREM will give presentations on requests for improved observations and accurate reporting. Please be sure
to listen to them.
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