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Introduction: International Occultation Timing
Association (IOTA) observers played key roles in the
first occultations by NEAs in 2019 (Phaethon) 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.

Phaethon: We thought the first 2 years of
Phaethon 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.
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Figure 1 Timings of the occultation of 10.8-mag. TYC 2844-
0734-1 by (3200) Phaethon on 2021 Oct. 3 projected on the
sky plane. The point 26 above center is the predicted position
of the center of Phaethon.
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
Phaethon 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: IOTA’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 to 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 is also likely binary, and other possible
asteroidal moons from IOTA occultations will be noted
[6].

Comet 29P/Schwassmann-Wachmann 1: In
December 2022, IOTA 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.
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