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Proposed Business Plan for 2023/24

IOTA/EA will conduct these five projects.

(1) Holding annual meeting

(2) Providing information, discussion, research, analysis,

and data storage on occultation and eclipse phenomena
(3) Website and mailing list management

(4) Cooperation and collaboration with related
organizations

(5) Other activities necessary to achieve the purpose
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At the establishment

meeting of IOTA/EA on
August 27, 2023, these
five issues were listed

as the business plan
for FY2023/24.
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| will report on our
progress in these

issues in fiscal year
2023/24.
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(2) Providing information, discussion, research, analysis, and data
storage on occultation and eclipse phenomena
(3) Website and mailing list management

For these issues, we have accomplished the following three things.
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A) Create mailing list (m|@iota-ea.org) DEBA AR 5T (B

This is to encourage information sharing and discussion. “i= (%15 LT“@
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B) Purchase a cloud service and prepared data storage. ;- wn

This is used to collect and archive observation data. T — X DG
7—hA T7I(EH

C) Create a webpage of predictions of occultation and eclipse
events occurring in the East Asia region.

In order to make it easier for IOTA/EA members to find events to observe,
we have created and published a prediction page limited to East Asia.
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B) Purchase a cloud service and
pl’epa I‘ed data Storage-Noda—san will explain in detail later.

. Al \
e Cloud service: pCloud F;?f;“g@ﬁ:ﬁ%%ﬁ 7 Obs(*1)

We use pCould and collect data from observers. *Mtfile

e Data archives: Réduction

The analysis results (XML file, Reduction map, :
lishtcurve) can be found on the IOTA/EA
Observations page. Some raw data is also
available. .
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C) Create a webpage of predictions of occultation
and eclipse events occurring in the East Asia region.
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 Lunar Occultation Observation

e https://www.perc.it-chiba.ac.jp/iota-
ea/wp/lunar occultation observation/

the grazing occultation

* Asteroidal Occultation Observation
o https://www.perc.it-chiba.ac.ip/iota-
ea/wp/asteroidal-occultation-prediction-2024/



https://www.perc.it-chiba.ac.jp/iota-ea/wp/lunar_occultation_observation/
https://www.perc.it-chiba.ac.jp/iota-ea/wp/lunar_occultation_observation/
https://www.perc.it-chiba.ac.jp/iota-

(4) Cooperation and collaboration with
related organizations
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For this issue, we have accomplished the following things.

A) Gave a presentation as co-author in Dunham et al. who
are members of IOTA

D. Dunham, J. Dunham F. Yoshida, T. Hayamizu, D. Herald, D. Farnocchia, R.
Venable, J. Irwin, R. Nolthenius, N. Carlson, K. Getrost, S. Messner, R. Jones, R.
Anderson, S. Preston

"NEW NEA AND OTHER ASTEROID RESULTS FROM OCCULTATIONS
RECORDED BY IOTA OBSERVERS." Asteroid Comet Meteors conference, June
18-23, 2023 @Flagstaff, AZ, USA https://www.hou.usra.edu/meetings/acm2023/

B) Gave a presentation at a conference attended many
IOTA/ES members.

Fumi Yoshida

"Forming a new East Asia occultation group."

Colloquium in honor of Professor Bruno Sicard - Stellar occultations: a route to

major advances in Planetary Sciences -, April 22-26, 2024 @Paris, France
https://bsicardy2024.sciencesconf.org

Asteroids, Comets, Meteors Conference 2023 (LPI Contrib. No. 2851)

NEW NEA AND OTHER ASTEROID RESULTS FROM OCCULTATIONS RECORDED BY IOTA
OBSERVERS. D. Dunham', J. Dunham', F. Yoshida?, T. Hayamizu®, D. Herald, D. Farnocchia®, R. Venable!, J

Irwin', R. Nolthenius®, N. Carlson’, K. Getrost', S. Messner?, R. Jones’, R. Anderson’, S. Preston’,

International

Occultation Timing Association (IOTA), Fountain Hills, Ariz., USA, “Email:
2Planetary Exploration Research Center, Chiba Inst. of Tech., Japan, Saga Hoshizora Astronomical Center, Japan,
“Trans Tesman Occultation Alliance-IOTA, Wellington, New Zealand, “Jet Propulsion Laboratory, Calif. Inst. of
Tech,, Pasadena, Calif., USA, “Cabrillo College and I0TA, Aptos, Calif., USA.

Introduction: International Occultation Timing
Association (I0TA) observers played key roles in the
first occultations by NEA in 2019 (Phasthon) and
2021 (Apophis) [1], and more recently, Didymos and
Dimorphos  [2,3]. Here we summarize these
collaborations with SwRI, PERC, and ACROSS and
present new results for Phaethon, (4337) Arecibo, and
some other interesting objects.

Phacthon: We thought the first 2 years of
Phasthon occultation observations nailed the orbit of
this object, and in 2021, observers in Japan obtained
the best observations of a Phaethon event that stands as
the best by any NEA, see the sky-plane plot of Fig. 1.

tion of 10.8-mag. TYC 2844

073 2021 Oct. 3 projecied on the

sky plane. The point

of the center of Pi
But a year later, the actual path of another occultation
by Phaethon was observed to be over 2 km south of the
prediction, almost a radius of the object. Perhaps a
change in the orbit was caused by the thermal shock to
Phasthon by the May 2022 perihelion passage. We will
show  opportunities to observe more  Phaethon
occultations during the second half of 2023, to quantify
this possible change.

Apophis: I0TA’s first observations of Apophis
events demonstrated the value of setting up multiple
automated stations by one or two observers, and

showed the need to use only occultations of stars with
good Gaia astrometric solutions for precise orbit
determination. We show that same techniques and
considerations have been important for Didymos
events. We will describe how Fresnel diffraction
effects need o be taken into account for the smallest
objects, showing how previous theoretical work [4]
compares with observations by small NEAs.

(4337) Arecibo:  This main-belt asteroid was
found to be binary during a May 2021 occultation in
Australia, and confirmed with a 2 event recorded by
other IOTA observers a month later in California. The
astrometric wobble of this binary object was measured
by Gaia, revealing the 1.3-day period [5]. A year later,
the same Australian observers found that (172376)
2002 YE25 s also likely binary, and other possible
asteroidal moons from IOTA occultations will be noted
6}

Comet 29P/Schwassmann Wachmann 1:  In
December 2022, I0TA observers, along with those
from SwRI and Unistellar, recorded the first multi-
station observation of an occultation by this enigmatic
object. IOTA observers recorded one other SW1
occultation, and we will describe how others recorded
the first occultation by Comet 28P/Neujmin 1.

References: [1] Dunham D. W. et al. (2021)
Planetary Defense Conf. [2) Chesley S. et al. (2023)
ACM submitted. [3] Souami D. et al. (2023) ACM
submitted. [4] Altwaijry H. A. and Hyland D. (2013)
Paper AAS 13-042, Astrodynamics Specialist Conf.,
Hilton Head, S.C. [5] Tanga P. (2022)

Forming a new East Asia

occultation group -

International Occultation Timing Association / East Asia (IOTA/EA)

Fumi Yoshida

University of Occupational and Environmental Health, Japan

@Colloquium in honour of Professor Bruno Sicardy

far occutations: a route to major advances in Planetary Sciences on April 2-26, 2024

2363.pdf




(5) Other activities necessary to achieve the purpose

For this issue, we have accomplished the following things.
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A) Call for Observing Campaigns

B) Hold occultation observation workshops
C) Distribute Observing Manual

D) Publications



Occultation observation campaigns

(5)'A) Ca" for Obser\’ing Campalgns were conducted for these six small
bodies in FY2023/24.

« 2023/08/29:17UT (704) Interamnia (Pl: Watanabe, Ha.) Te = CEIR, 5= T |
Observed at 16 different sites, Positive detection: 5 sites, ~ positive. 25 T‘@ffﬁ'”iﬁ;
Lightcurves from 2 sites could not be analyzed due to AN < TR, SR
very small amplitude, Failed: 9 sites.

« 2023/9-10 2004 UX10, 2015 MQ204, 2002 XW93, 1995 SM55 (PI: Arimatsu, K.)

Results are under analysis. &R LT+ 163 8

Ao 11355

.. 2023/10/27:13UT (155140) 2005 UD (P! +2023/11/25:13UT (155140) 2005 UDS, 722,

ﬁﬂzﬂﬁf Yoshida, F.) Observed at 16 different sites, #o+57

oEstz L. Observed at 14 different sites, Negative Negative detection : 11 sites, gﬂxﬂ
Wil detection: 11 sites, Failed : 5si

» 57  Cloud/Failed: 3 sites ‘AN :

SRR Tl All negative

detections
Perhaps we have lost the exact

orbit of 2005UD? 2005UD D EHe L EE % B
The next time we observe an ' i Kofe? )
occultation by 2005UD, we should nyr REI2005UDI & 5 i £

ar B Al 2 KB IMIEER = AR
do so after careful astrometry. e = L Th otry,



http://hal-astro-lab.com/asteroid/20230829Interaminia.html
http://hal-astro-lab.com/asteroid/20231027_2005UD.html
http://hal-astro-lab.com/asteroid/20231027_2005UD.html
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(5)-B) Hold occultation observation workshops « -

IS INE34%L (KF4E21

%)
. F T4 S NEL2E
o Organlzed by |OTA/EA https://fumi-yoshida.wixsite.com/occultation-ws 7~7°/30‘t‘/ 7;’6‘4\%?%
. . . 2005UD (= & % H iR
Conducted at Kagoshima City Science Museum on October 27, e T ]
2023 BTE 2BUEECT
) .. i i VAU 2 WA AN
On-site participants: 34 (21 university students) e

Online participants: 12 Program

10:00-10:10 WSD#fH, 2
10:10-10:20 #¥ & EHEBIR

Participants learned how to observe the occultation of

10:40-11:00 2005UDDEREMR & |EHE. B (RAH (EEHREFEE) )
11:00-11:30 2005UDO#EREAAE (LRFA (BEFEFFMEATLULEZRY bT—7) )

aSterOId ZOOSUD and hOW tO use IﬂStrumentS app|ICatIOI’]S, 11:30-1200 HHEE/RFILEDZE, Phacthon lLoWT (FAH (LEHEZSEE) )

12:.00-13:30 Bf - k&

and anaIyS|S progra ms for occultahon observatlons R S

MITIBES KHRA R, AAVBIE RFLL<HDET,

13:30-14:00 BEEAAZTIUYWLUTORKEZHZ S (PHfEz (LEXF) )

14:00-14:15 #BEAXEMBRT 7Yocmap (KEAHE (FEIX) )

14:15-14:45 BHEERZIRBICOVWT "HACSTIP Ver.2 + 5&55A/AVHX"  (ETHMA (JOIN) )
14:45-15:00 Limovied#itghe (ETHAX (JOIN) )

15:00-15:30 BRI TEBLIZWT & (ESBEA (JOIN) )

15:30-15:40 478

15:40-16:10 IOTA/EAFR - 168 - BRAIF v > _—> (RXK/FH)
16:10-16:40 Y1 =7 BAOEAZEKRICDOWT (MFEEBAE (JOIN) )

16:40-16:50 & &
16:50-17:00 WS®D A 7
17:00 #AIFREEEA LR

Bh: BRSMIIRFE
https://www.k-kagaku.jp

| ’ B e : Yamamura-san will give an
 Five workshops on IOTA/EA cooperation were held. presentation later.


https://fumi-yoshida.wixsite.com/occultation-ws

(5)-C) Distribute Observing Manual

English version

https://drive.google.com/f
ile/d/1nA3Dgac3Syzp9lr3
6lyspWM1lvahllzur/view?

Japanese version

https://drive.google.co
m/file/d/1Jby33vY_8Q
OkKQ9sOiGwbfBbJCXr
pWCi/view?usp=share

_link

DYy

Observation manual for stellar occultation by

Edited by IOTA/EA

February 2024

2. is related to the observation camera commonly used in Japan. Most of the occulta-
tion observers in Japan use QHY174M-GPS (from QHY) or ASI200MM (from ZWO).
QHY174M-GPS, which was developed for occultation observations, became popular as a
standard camera for occultation observations around 2017 after the observation of stel-
lar occultation by the Kuiper Belt object (186958) Arrokoth, which is the flyby target
of NASA’s New Horizons spacecraft. On the other hand, since the QHY174M-GPS
quite exp it was not widely used by Japanese amateurs. Tnstead, the ASIZ00MM,
which was developed as a popular planetary imaging camera, became popular among
Japanes the ASI200MM camera does not have a built-in GPS

function. This camera does not have a built-in GPS function, so it requires a unique

amateurs. Howe

observation method (see Chapter 4),

(a) QHYITAMLGPS (b) ASI200MA

® 4 <m Qll\ 17AM-GPS (made by QHY) is & mainstream camera among overseas occultation
1200MM (made by ZWO) is popular among Japanese occultation ob-
of its low price. But this ASI200MM has no GPS function. To compensate.
Tuck of GPS functon, 1t is necesary (0 e a GBS modle t the sao time (e
texct for details).

The aforementioned occultation observations of (486958) Arrokoth were supported by
the New Horizons mission and were a great success. The oceultation observations pre-
dicted that (486958) Arrokoth is a contact binary before the spacecraft flyby. In Japan,
ocenltation observations of the Apollo-type asteroid (3200) Phaethon, the fiyby target
of the DESTINY " mission, were systematically performed in 2019, 2021, and 2022. The
2021 observations were performed from 35 different sites, and then the positive detec-
tions were reported from 18 sites. These observations helped to determine the exact size
and shape of Phacthon. The observation of the occultation by Phacthon was also a great
in 2022 (sce chapter 77 for details). The size and shape of asteroids obtained

sucees

or. As these examples show, oc-

from occultation observations leave little room for
cultation observations have recently attracted the attention of professional researchers

as & tool for solar system exploration missions

usp=share_link

asteroids

of the time between the start of exposure of the nth frame and the frame output. Based
on L mode of including light diffraction,
and compares it with the photometric results of the observation, then obtains the most
accurate time of the phenomenon. The light curves obtained from the observation and
the time of the phenomenon calculated from the model fit are shown in Figure &

Evant s (Dissppasrancs)
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.
gt
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7: When occultation (dimming) occurs in the middle of the exposure of the frame.

201 e 1 (200 s st TV 305
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Event Toms 1 ket 7050 /- 0210
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8: We analyzed the video shown in Figure 6, and then ft the diffraction smulation model
to the light curve of the star occulted by the asteroid to obtain the most likely value of
the event time. As a result, we found that 17h43m 22.785 + 0.021s was the most likely
value of the event time. This means that the event occurred 0081 before the timestamp
of 17h43m 22.866s, which is the timestamp of the frame in which the faint star image was
seen.
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(5) - D) Pu bl | Catio ns https://www.perc.it-chiba.ac.jp/iota-ea/wp/publications/

« Articles

« Ko Arimatsu, Fumi Yoshida, Tsutomu Hayamizu, Miyoshi Ida, George L Hashimoto, Takashi Abe, Hiroshi Akitaya, Akari Aratani, Hidekazu Fukuda,
Yasuhide Fujita, Takao Fujiwara, Toshihiro Horikawa, Tamio lihoshi, Kazuyoshi Imamura, Ryo Imazawa, Hisashi Kasebe, Ryosuke Kawasaki, Hiroshi
Kishimoto, Kazuhisa Mishima, Machiko Miyachi, Masanori Mizutani, Maya Nakajima, Hiroyoshi Nakatani, Kazuhiko Okamura, Misaki Okanobu,
Masataka Okuda, Yuji Suzuki, Naoto Tatsumi, Masafumi Uno, Hidehito Yamamura, Mikoto Yasue, Hideki Yoshihara, Masatoshi Hirabayashi, Makoto
Yoshikawa, Diffraction modelling of a 2023 March 5 stellar occultation by subkilometer-sized asteroid (98943) 2001 CC21. Publications of the
Astronomical Society of Japan, 2024, https://doi.org/10.1093/pasj/psae060

« Ye Yuan, Chen Zhang, Fan Li, Jian Chen, Yanning Fu, Chunhai Bai, Xing Gao, Yong Wang, Tuhong Zhong, Yixing Gao, Liang Wang, Donghua Chen,
Yixing Zhang, Yang Zhang, Jun Cao, Xinru Han, Xiang Zeng, Peiyu Ye, Jianguo He, Guihua Niu, Xiansheng Zheng, Yuchen Lin, Tong Liu, Yugiang Chen,
Zhendong Gao, Weitang Liang, Chengcheng Zhu, Zhigiang Hu, Wei Zhang, Yue Chen, Zhuo Cheng, Yang Zhang, Tianrui Sun, Chenyang Guo, Yue Lu,

Jiajun Lin, Wei Tan, Jia Zhou, Jun Xu, Jun He, Jiahui Ye, Delai Li, Shuai Zhang, and Qingyue Qu, New constraints on Triton’s atmosphere from the 6
October 2022 stellar occultation. A&A, 684, L13 (2024) https://doi.org/10.1051/0004-6361/202348460

« Fumi Yoshida and Tsutomu Hayamizu, “Forming a New East Asia Occultation Group (IOTA/EA)”, The Astronomical Herald (Astronomical Society of
Japan), 2024, 117 (7), pp. 449-457.

« Fumi Yoshida, “Forming a New Occultation Observation Group in East Asia”, Journal for Occultation Astronomy, 2023, Vol. 13, No. 4. p.27: [pdf]

« Hayato Watanabe, “ (2022 FERARNFERXINFE) NRET A T4 ERICLZEERHI~DOE", RXABRDKMEEAN BEARNFS), 2023,
Vol. 11, p.578 (Japanese article):

«  Tsutomu Hayamizu & Fumi Yoshida, “B877 > 7S ¥EHEE FmER A o EERMERL [IOTA/EA] 3R31", 24 £ (AstroArts), 2023588 =, p.76 (Japanese article)

« Presentations
« Fumi Yoshida, “Forming a new East Asia occultation group”, 2023 IOTA Meeting on July 15-16, 2023

e D. Dunham, J. Dunham F. Yoshida, T. Hayamizu, D. Herald, et al. "NEW NEA AND OTHER ASTEROID RESULTS FROM OCCULTATIONS RECORDED BY
IOTA OBSERVERS”, Asteroid Comet Meteors, June 18-23, 2023 @Flagstaff, AZ, USA

e Fumi Yoshida, Tsutomu Hayamizu, Hayato Watanabe, Mitsuru Soma, Kazuhisa Miyashita, Hiroshi Akitaya, Hirotomo Noda, Toshihiro Horaguchi,
“International Occultation Timing Association, East Asia (IOTA/EA) will be established in this summer.” 2023 Asia-Pacific Regional IAU Meeting, August
7-11, 2023, @Fukushima, Japan

« Fumi Yoshida, "Forming a new East Asia occultation group”, Colloquium in honour of Professor Bruno Sicard - Stellar occultations: a route to major
advances in Planetary Sciences -, April 22-26, 2024 @Paris, France

 News Coverage
o YNREGR T~ TYTHREE S RIFAK", October 18, 2023, FricHE & Tl (BRFAR) (Japanese article)


https://doi.org/10.1093/pasj/psae060
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