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2026 Bright Occultations for the RASC Observer’s Handbook





2026 NEA Occultations for the RASC Handbook
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Defending Earth from Potentially Hazardous Asteroids (PHA’s)

• Well-known is (99924) Apophis with multiple Earth-returns that amplify errors

• 500m (101955) Bennu has about 0.04% chance of Earth impact in 2880 Sep 24

• 1.4km (29075) 1950 DA has a 0.003% chance to impact Earth in 2880 Mar. 16.

It is one of 20 PHA’s for 

which occultation observations 

are sought as their orbits are 

not now known well-enough to 

exclude impact during the next

1000 years, and also are 1 km 

or larger so they are capable 

of causing severe worldwide 

problems.

Above,  O. Fuentes-Muñoz et al, ACM2023



2021 Occultations by (99942) Apophis -1

Much information about past observed Apophis occultations ia at http://iota.jhuapl.edu/Apophis2021.htm. 

The 1st observed event on March 7th benefitted from a JPL prediction based on radar data from Mar. 4-6; the star was 8.4-mag. NY Hydrae, an

eclipsing binary with high Gaia RUWE.

Left: Stations near Oakdale, Louisiana with the planned lines; Green dots mark positive sites, 

red dots mark sites that had no occultation (negatives).

Right: Residuals from the

first 5 Apophis occultations

from the JPL 214a orbit that

gave 0 weight to Mar. 7 since

the star’s Gaia RUWE was 

high. The high-precision orbit,

with radar & occultations, 

retired the risk of impact with

Earth for at least a century.

marginal detection, not used

Above, the 2 pre-pointed 8cm Dunham      Above, the 3 positive light curves for the March 7th .

unattended systems that recorded                            occultation.

positives; 3 others they deployed had misses.

Analog video,
optimized for 30
fps, are still among 
the best systems for 
recording  short NEA
occultations.



2021 Occultations by (99942) Apophis-2

The 1st observed event on March 7th benefitted from a JPL prediction based on radar data from Mar. 4-6; the star was NY Hydrae, 

Hydrae, an eclipsing binary with high Gaia RUWE. On 2021 Mar. 22, 

R. Venable recorded the occultation of a 10.0-mag. star from 5 loca-

tions with large pre-pointed telescopes in Florida (below); he covered 

the east side of the predicted (JPL207) path while others covered the 

west side. To the right is Venable with one of his 14-in. Fastar (f/2.1) 

SCT’s with specially-built low mount that adds stability and facilitates 

quick set-up. His fence of telescopes extended just far enough east to 

catch the critical occultation observation (green dot, positive) while the 

others were negative (red dots). With this effort, Venable saved 

Apophis’ accurate orbit that helped retire its risk of impact; the subse-

quent events listed on the previous slide secured the orbit. Venable’s 

subsequent deployments of his systems have led to other NEA occul-

tation successes, especially for Didymos and Dimorphos.

Above right, April 11 near Farmington, NM, light curve of the 

the occultation of a 10.1-mag. star by Apophis, by 

Kai Getrost, recorded with 100 frames per second with a 

QHY 174M GPS camera attached to a 20-inch Dobsonian 

telescope. Effects of Fresnel diffraction are evident.

 



Improvement of the orbit of Apophis by adding the 2021 Occultation Observations

Presented by D. Souami, ACROSS, at the Asteroids, Comets, Meteors Convention, Flagstaff, AZ in June. 

The errors, in blue, from previous astrometry and 2021 radar already retired the risk of Apophis impact for 

the next 100 years, but adding the occultations, black curve, decreased them another order of magnitude.



Occultations by the Didymos/Dimorphos System, 2022-2023

Sky plane plot of the 

Didymos occultation of 

an 11.2-mag. star in 

Japan, 2022 Oct. 18, 

one of the better-

observed Didymos 

occultations.

Sky-plane plot of the first 

observed occultation by 

Dimorphos, upper left, shortly 

before the occultation by 

Didymos, R. Venable, 

Crawford, FL, 2022 Oct. 19.

Far right: Lionel Rousselot’s

light curve of the 2023 Jan 21

Occ’n by Didymos and Dimor-

phos near Perigueux, France

Several other Didymos occ’ns have been observed around the world; 

for more about results from them, especially on the orbits, see papers by Chesley 

(PDC 2023; ACM 2023); and about ACROSS by Souami et al. (ACM 2023). 

Sky plane plot of the occultation of a 9th-

mag. star by Dimorphos and Didymos, 

observations organized by ACROSS in 

France by P. Tanga et al., 2023 Jan. 21.



Occultation of 8.4-mag. SAO 164452 (= HIP 106281) by (2102) Tantalus, 2023 May 7

(2102) Tantalus is a 1.4-km PHA in a highly

inclined (64 to the ecliptic) orbit that won’t be 

in radar range again until 2038. This bright event 

provided a chance to record an occultation with 

easily-transported 8cm systems, like those we used

for Apophis in 2021 March. IOTA members Ted Blank,

and David and Joan Dunham, deployed and pre-

pointed 10 of these systems near Socorro, N. Mex.,

to cover most of the 1- path error zone while Norm Carlson set up his larger (20cm) scope on the predicted center.

We used a predicted 2-km diameter for our planning but later we found a better recently-published radar diameter of 

1.4 km; also, the real error was much less than 1-. Next time, we’ll have more concentration near the center.

On 2022 Nov. 26, IOTA member Steve Messner recorded the 1st occultation by 7-km NEA (1866) Sisyphus in Minn.



Observations of June 22 occultation by a large PHA
A good example of a well-observed Potentially Hazardous Asteroid

(PHA) occultation occurred 2025 June 22 when 4-km (16960) 

1998 QS52 occulted 9.9-mag. UCAC4 425-114048 = PPM 203111 in 

Aquila in a path across the south USA. This is one of the larger PHA’s 

whose impact would result in worldwide devastation, but there’s no 

risk of that in the next 1000 years. However, the longer-term risk is 

unknown. We used Astrid cameras to pre-point 3 scopes with apertures 

12cm to 25cm, at unattended sites spread across the predicted path

and its possible error range, in the southern suburbs of Tucson, AZ. 

We also recorded at a 4th attended site with a ZWO CCD camera with 

a GPS flash timer on a 20cm scope. We were joined by 3 others who 

recorded the event at other locations across the path, coordinated with 

OW to obtain 4 positive chords across 1998 QS52 and constraining 

miss chords to the north and south. The event occurred 0.22s early but 

with the path center only 0.3 km south of the prediction. 1998 QS52’s 

diameter was about 3.5 km rather than the predicted 4.3 km. This gave 

a precise astrometric point that will improve the PHA’s orbit, but one 

or two more occultations can measure any non-gravitational forces 

that will allow an even longer gauging of 1998 QS52’s risk. Maley 

talked about risk in AZ; we were attacked by fire ants which left me

in discomfort for a few days after.



2026 Most Special Main Belt Occultations for the RASC Handbook



2026 Most Special Main Belt Occultations for the RASC Handbook



2026 Trojan Occultations for the RASC Handbook





2026 Lunar Grazing Occultations for the RASC Handbook



2026 Lunar Grazing Occultations for the RASC Handbook



RASC Observer’s Handbook and IOTA special events Web Sites

2026 Prediction Links, for North America and worldwide data

https://occultations.org/publications/rasc/2026/nam26grz.htm - Lunar grazes

https://occultations.org/publications/rasc/2026/nam26MBoccs.htm  - Main Belt,

  the brighter events, but also for major planet, NEA, and Trojan occultations

https://occultations.org/publications/rasc/2024/nam24distantoccs.htm - TNOs, etc.

https://occultations.org/publications/rasc/2024/nam24Trojanoccs.htm - Trojans

https://occultations.org/publications/rasc/2024/nam24NEAoccs.htm - Near Earth Obj.

https://occultations.org/publications/rasc/2026/nam26MBspecialoccs.htm - Special MB

   (will be set up in January 2026)

https://occultations.org/publications/rasc/2024/nam24Planetoccs.htm - Major Planets

Instructions for using Occult4 to compute local and regional predictions:

http://www.lunar-occultations.com/iota/2026iotapredictions.pdf

https://occultations.org/publications/rasc/2026/nam26grz.htm
https://occultations.org/publications/rasc/2026/nam26MBoccs.htm
https://occultations.org/publications/rasc/2024/nam24distantoccs.htm
https://occultations.org/publications/rasc/2024/nam24Trojanoccs.htm
https://occultations.org/publications/rasc/2024/nam24NEAoccs.htm
http://www.lunar-occultations.com/iota/2026iotapredictions.pdf
http://www.lunar-occultations.com/iota/2026iotapredictions.pdf
http://www.lunar-occultations.com/iota/2026iotapredictions.pdf
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