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Topics of this Presentation

1. New ASTRID (ASTro Imaging Device) for Occultations
2. Large Campaign for Occultation by Lucy binary Trojan
        target (617) Patroclus-Menoetius on 2024 August 11
3. 2024 Oct. 18 occultation by Patroclus/Menoetius in e. Asia
https://lucy.swri.edu/occ/predictions/20241018Patroclus/
4. Other occultations by the system before the 2033 Lucy flyby
5. 2025 Occultations by special main-belt asteroids in e. Asia

https://lucy.swri.edu/occ/predictions/20241018Patroclus/


Mark Simpson, Calgary, Alberta, Canada, 
an occultation beginner story…

• 19th March 2023 - 17km diameter/path asteroid(785) 1991 PK8 
occulted 4th-mag. 40 Leonis for 1.5s

• No Camera
• Zero experience
• Find equipment (cell phones for recording, etc., none ideal)
• Figure out the method
• Best practice older analog camera with GPS timestamp
• With the problems of analyzing observations with this poor equipment, 

these observations have not completed proper review to submit to 
Dave Herald

• There must be a better way, and the idea for ASTRID was born



ASTRID

Short Introduction to ASTRID (ASTROnomy Imaging Device) 

Computer

Raspberry Pi 4 8GB (4GB?)

SD Card and

USB 3.1 Flash Drive

Camera

Global Shutter Camera

Rolling Shutter Camera

Possible Alternatives

OTE Stamper

GPS - 1PPS

Dedicated MicroController

LED Flasher (Verification)



ASTRID Software

Software Overview
Astrophotography

Dithering

Multiple Subs

Histogram

Auto Stretch

General

Plate Solving - astrometry.net

Polar Alignment (custom)

Goto (Catalogues)

Mount Control - indilib

Mount Sync

Focus - indilib

OTE

Flux

Stars of Interest

Timing Accuracy

No Compression

Planning Support

Countdown

http://astrometry.net/


ASTRID (ASTROnomy Imaging Device) -- Hardware

CCD is Pregius 
Gen 2 IMX296



ASTRID (ASTROnomy Imaging Device) -- 
Software



Prepoint



Dec 25, 2023  asteroid Margo occultation

First 7 chords observation near Calgary, Canada Bill Yeung’s set up now



2024 May 7th occultation by 2002 CV36, Dunham-3 with Astrid, 12cm scope, Rio Verde, AZ 



Occultation of 9.2mag star by small Trojan asteroid 
(65109) 2002 CV36, 2024 May 7, across N. Phoenix area

With the help of IOTA’s new Astrid camera that uses plate solving to tell the observer how to 
adjust the scope to get to the altitude and azimuth of a predicted occultation, we ran 3 

stations for this event (2 misses and one positive); P. Maley and T. George also recorded the 
occultation (both positive)



Occultation of 9.2mag star by small Trojan asteroid (65109) 2002 
CV36, 2024 May 7/8, Sky Plane Plot by Tony George
/8

The DAMIT shape model does not fit our 
observations at all



Information about Astrid
Details at https://github.com/ChasinSpin/astrid 

Youtube Videos about Astrid:
Introduction
https://www.youtube.com/playlist?list=PL4NoDf42dAJVYbvf5SUEgsVBWzvUSdJBl

Prepointing
https://www.youtube.com/watch?v=myGppMeeMI0

Orders being taken at the IOTA store: 
https://occultations.org/astrid-details-and-ordering-page/ 

Mark Simpson email chasinspin@icloud.com

https://github.com/ChasinSpin/astrid
https://occultations.org/astrid-details-and-ordering-page/


Chasing Shadows:
A Report on the

August 7-11, 2024
LUCY Mission 
Occultation Campaign
for Binary Trojan Asteroid

Patroclus / Menoetius
 

Ted Blank
East Valley Astronomy Club

August 16, 2024
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Trojan Asteroids Share Jupiter’s Orbit and Lucy Targets (r.)

Courtesy:  Hal Levison





PRACTICE
NIGHT 1

PRACTICE
NIGHT 2

PRACTICE
NIGHT 3

EVENT  NIGHT

Occultation scopes &
equipment are stored
at “LUCY Occultation
HeadQuarters” (LOHQ)
in Longmont, CO

Longmont,
Colorado

Las Cruces,
New Mexico

Patroclus
Team

Travel Plan

Total 
3800 km

Menoetius
Group in
this area



SOUTH

Why So Much Driving?

The Weather…



CAMERA:  QHY174M-GPS
 (cooled to 0C)
FOCUSER: Celestron
BATTERY:  Celestron
OPTICS:

   Hyperstar:  Starizona

   Celestron CPC11

Result:  

11” aperture at f/2

Laptop:

Sharpcap
ASCOM

Platesolving
drives the
scope to the
target





5-part Assignment a-e:

Record (a) 6 minutes
of data at

(b) 200 ms exposure
(5 frames/sec)

starting at
(c) 10:33:30 UTC on

11 August 2024
while (d) tracking the

target star from a
(e) location somewhere

along your assigned
chord (+/- 400m)



Day 3: Patroclus Team All-Hands Meeting / 
Weather Briefing



MEXICO

New Mexico
USA





Event
Night

T – 1 hour
and waiting

Setup



Maximum Expected Occultation:  ~20 seconds



P14: positive
P15: negative (miss)

P:   11 positives
M:  13 positives

Happy P14 Team:
Ted Blank (IOTA)

Adam Schroeder (UVa)
Nick Velasquez (UVa)

?



By KuriwaObs - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=80788471

Buie, et. al.  Size and Shape from Stellar 

Occultation Observations of the Double Jupiter 

Trojan Patroclus and Menoetius.

The Astronomical Journal, Volume 149, Issue 3, article id. 
113, 11 pp. (2015).

Buie, Marc W. ;

Olkin, Catherine B. ;

Merline, William J. ;

Walsh, Kevin J. ;

Levison, Harold F. ;

Timerson, Brad ;

Herald, Dave ;

Owen, William M., Jr. ;

Abramson, Harry B. ;

Abramson, Katherine J. ;

Breit, Derek C. ;

Caton, D. B. ;

Conard, Steve J. ;

Croom, Mark A. ;

Dunford, R. W. ;

Dunford, J. A. ;

Dunham, David W. ;

Ellington, Chad K. ;

Liu, Yanzhe ;
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Preston, Steve ;

Royer, Ronald ;

Scheck, Andrew E. ;

Sherrod, Clay ;

Sherrod, Lowell ;

Swift, Theodore J. ;

Taylor, Lawrence W., III ;

Venable, Roger

Earlier Results (2015)

Field
Observers

Authors:

https://ui.adsabs.harvard.edu/search/q=author:%22Buie%2C+Marc+W.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Olkin%2C+Catherine+B.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Merline%2C+William+J.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Walsh%2C+Kevin+J.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Levison%2C+Harold+F.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Timerson%2C+Brad%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Herald%2C+Dave%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Owen%2C+William+M.%2C+Jr.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Abramson%2C+Harry+B.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Abramson%2C+Katherine+J.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Breit%2C+Derek+C.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Caton%2C+D.+B.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Conard%2C+Steve+J.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Croom%2C+Mark+A.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Dunford%2C+R.+W.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Dunford%2C+J.+A.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Dunham%2C+David+W.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Ellington%2C+Chad+K.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Liu%2C+Yanzhe%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Maley%2C+Paul+D.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Olsen%2C+Aart+M.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Preston%2C+Steve%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Royer%2C+Ronald%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Scheck%2C+Andrew+E.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Sherrod%2C+Clay%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Sherrod%2C+Lowell%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Swift%2C+Theodore+J.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Taylor%2C+Lawrence+W.%2C+III%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Venable%2C+Roger%22&sort=date%20desc,%20bibcode%20desc
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Patroclus Occs, 2024-2033, East Asia

Accurate paths
are only available
from SwRI



Patroclus Occs, 2024-2033, East Asia

Generated from Occult4 to mag. 13.0 using input file World2024-2033PatroclusToMag14.xml with a 
link to download the file near the bottom of IOTA’s Web page of Trojan asteroidal occultations at 
https://occultations.org/publications/rasc/2024/nam24Trojanoccs.htm .
SwRI predictions are needed for accurate paths, 
can request from Brian Keeney, bkeeney@gmail.com



2024 October 18 (617) Patroclus Occ, s. Asia

SwRI map,
Link at top



2024 Feb. 1, (5232) Jordaens, Alberta, Canada ,  and →

2024 Jan. 14, (10424)  
Gaillard, 
Mississippi

2023 Sep. 20, 
(5457) Queen’s
Europe

Last 4 binary asteroids discovered by occultations

2024 Jan. 23,
Trojan (100624)
1997 TR28
Europe and 
Japan



Occultations by Special Main-Belt Asteroids
1. IOTA is now predicting and encouraging observation of 71 special main-

belt asteroids, including:
2. Binary objects discovered or suspected from past occultations, like the 

ones shown in the previous slide; there are several others
3. Targets of spacecraft missions (planned and past flybys)
4. The better asteroids that may have moons based on Gaia observations 
(Europe’s Gaiamoons program)
5. Asteroids that likely have satellites from light-curve observations
6. Others with unusual occultation shapes or other characteristics
7. On Sep. 14, an occultation by binary (4337) Arecibo will occur in USA
Most of the 71 objects are described at 
https://occultations.org/publications/rasc/2024/nam24MBspecialoccs.htm 

https://occultations.org/publications/rasc/2024/nam24MBspecialoccs.htm






2025 special Main Belt occultations, East Asia



2025 special Main Belt occultations, East Asia

Generated from Occult4 Input file 2025MBspecialToMag16elongGT15.xml. 
Westerwald is the first (small) flyby target of the United Emirates Main-Belt mission that plans to 
launch in March 2028. Chimaera and Justitia are the largest targets of the mission, while Justitia is 
the last (rendezvous) target and an unusual red object, likely originally a TNO or Centaur.
Gaillard was discovered to be binary from an occultation observed in January, and confirmed with 
rotational light-curve observations.
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