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IOTA’s Mission(s)

• Provide predictions for occultations of stars 

by asteroids, planets, and the Moon

• Encourage and facilitate the observation and 

measurement of occultations and eclipses

• Provide software and information on 

observing equipment and techniques

• Report to our members and publish our 

observations



IOTA Observing Manual

Available at

http://occultations.org

Available at IOTA’s main 

Web site,

http://occultations.org

The observing tab there,

directly 

http://occultations.org/observing/

has the latest information about 

recommended software and 

equipment.

Other tabs for joining, for our 

publications, and meetings 

(“community”)

http://occultations.org/
http://occultations.org/observing/


Occultation Observing Equipment
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Occ2 Recording System
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Labeled picture TBS
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GPS Video – IOTA VTI
Provides accurate (msec) timestamps

on every video frame



Drift Scan Timing with an Astronomical CCD Camera
http://www.asteroidoccultation.com/observations/DriftScan/Index.htm
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Giant Aperture Not Required:
You Only Need To See The Star -

Not the Asteroid!
50mm objective

Down to magnitude 9.0

120mm objective

Down to magnitude 12.5

. . .



Visual timing
 Best:  Smartphone timing 

app which syncs to UTC via 
NNTP

 Stopwatch

 Cellphone stopwatch app 
(elapsed time only)

 Count seconds to get E.T.

 “ 1 cig-a-rette 2 cig-a-rette “

 Any timing is better than no 
timing!

“Timestamp”

by Emerald-

Sequoia

for iPhone

“Time The Sat”

by

satflare.com

for Android
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Better Visual Timing with Shortwave Radio (for WWV)
and cassette audio tape recorder (now can use cell phone 

video, just for the audio recording)



Software Tools
• IOTA Video Capture

– Automates start and end of computer recordings

• Occult4 

– predictions, database of past observations

• Occult Watcher

– Helps observers stay tuned to upcoming events

– Helps coordinate observers on global scale

• Limovie

– Photometry of standard video files of occultations

• Guide8 / Guide9



IOTA Video Capture
Link to download .zip file is at http://occultations.org/observing/software/
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Occult 4 
Main 
Menu
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http://www.lunar-occultations.com/iota/occult4.htm



Occult Watcher (for asteroids & TNOs)
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http://www.occultwatcher.net/publish.htm

Paths within 550 km of Suffern, New York



Lunar Occultation Geometry

B – Has no occultation (a miss)
C – Tangent path, a Grazing Occultation 
A – Total Occultation



Occult 4 Total Occultation Predictions
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Occult 4 Moonview for 2018 Apr. 22 ZC 1135 Occ’n
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Lunar Profile from Graze of delta Cancri – 1981 May 9-10

Alan Fiala, USNO, obtained the first video recording of 

multiple events during this graze, with 7 D’s and 7 R’s

Circled dots are Watts’ predicted limb corrections



View of Moon for the Aldebaran Graze, July 29, 2016 

This is the view of the 23% sunlit waning crescent Moon as seen from Oklahoma, but the view will be virtually the 
same for other locations along the graze path across North America. The orange star will appear to approach the 
Moon from the sunlit side, passing very close to the northern cusp, where binoculars will probably be needed to 
see the star a few minutes before the graze. The star will become easier to see, even with the naked eye (where 
strong twilight or daylight doesn’t interfere), as it moves onto the dark side during the graze. The dark side of the 
Moon is faintly illuminated by “Earthshine”, and the darker “maria” (lava-filled “seas”) can be seen with binoculars. 



2017 July 29 Aldebaran path across USA

Northern-limit graze



2017 July 29 
Aldebaran 

Graze 
Predicted 

Profile



Carey, TX





Spectacular Grazing Occultation of Aldebaran by the first quarter Moon
2017 March 4, graze 4 deg. from the north cusp on the dark side



Ten observers braved bitter conditions to set up six 
video stations across the graze zone.

https://vimeo.com/209854850



Discovery of New Double Stars

LIMOVIE

Analysis

Motion of 
Moon

Lunar  Leading

Edge (Dark)

Suspected 

Double Star
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Discovery of Close Double Stars from 
Recordings of Lunar Occultations

Light curve
generated
with Limovie

Similar light
curves can be
generated with
Tangra that can
also make them
from a series
of FITS files



Terp, Limovie,
OW demo



The 10-inch ‘Suitcase’ Telescope

The camera is at prime focus, so the images are reversed (one reflection); it is 

normally used for pre-pointed occultations of faint stars by asteroids.

Designed and Built by John Broughton,
Reedy Creek, Queensland, Australia



Components of 

John Broughton’s

25cm “Suitcase

Telescope”
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REGULUS!



Path of the Regulus/Adorea occultation over New Ireland

Kavieng






Weather Concerns – this is in the Tropics, Lat. -2°

Right under the Intertropical Convergence in October. The first night we
arrived, it was overcast with rain all night. But the locals said they often 
saw stars late at night. On the night of the event, it was overcast all 
evening, but the midnight IR image showed clouds thinner, and at 
1:30am, we saw many stars. We left the motel for our sites.





During the 3s occultation, we recorded Regulus’ companion that was
Discovered spectroscopically in 2005.

This was the first ever view of Regulus’ close companion, which was 12th magnitude, consistent
with its being a white dwarf, as the discoverers had speculated. Adorea was only mag. 14, too 
faint to be recorded with our 10-in. scope. Note Regulus’ distant 8th-mag. visual companion 
above the star. The earlier clouds prevented pre-pointing 4 “mighty mini’s” that we had with us.
During the trip, we also recorded an occultation by asteroid Lumen from the Glass House 
Mountains area of Queensland, attended the American Astronomical Society’s Division of 
Planetary Sciences conference in Pasadena, Calif., and visited our son in Ann Arbor, Michigan.



Example 1 of Guide8 Pre-Point Chart



Example 2 of Guide8 Pre-Point Chart



Another
occultation by
(50) Virginia, in
Arizona



2018 Feb. 7 (50) Virginia Observers in Central AZ

There were 3 more positives and 1 negative in s. Calif. as well. While setting up 
our 1st station, we noticed a bright “fuzzy” star that moved; it was the injection
burn by the upper stage for Elon Musk’s roadster.



Average size 95 km,
near the predicted 
100 km & > the 60 km 
size from the 2017 
Nov. 17 event

.

A significant north shift of the path 
occurred, as expected from analysis

of the 2017 Nov. 17th data, 
allowing good placement of

stations for this event. 



January, 2008 Occultation of (13) Egeria
When Multiple Lightcurve Models Exist, Occultation Data Can 

Help Distinguish Which Is The Better Fit

Model 1 Model 2
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Identification of Satellites of Asteroids
(Agamemnon, Steve Conard, Gamber, MD)
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Sky Plane Plot for the Occultation of SAO 60804 by 
the Trojan asteroid (911) Agamemnon on 2012 Jan. 19



• Keck Observatory 
image from 2000

• Raw, unprocessed 
adaptive optics 
image

• Confirms 
asteroid’s binary 
nature

Binary asteroid 90 Antiope

imaged in infrared by

the Keck telescope

with adaptive optics

(90) Antiope





Path 
Coverage 

for 
Antiope 

2011
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Identification of Asteroid Rings!
(10199) Chariklo
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Total Lunar Occultations

Moonview for
6.7-mag. ZC 1135,

Apr. 22 UT

Times are UT;
subtract 4h for
EDT. Then,
ZC 1135 will
disappear at
10:57:29.6 pm
EDT of Saturday,
2018 April 21



2018 Lunar Grazing Occultations,
April 22 - July 31



The Last Aldebaran Graze (until 2033)
2018 July 10 UT, the s. limit starts at moonrise in n.e. Iowa, then crosses s. Wisc., n. 

Mich., and s. Ont., where twilight becomes strong. The graze will occur right at the thin 

southern cusp of the only 11% sunlit waning Moon. (Last of this series for us)



Alt.

5



Alt.

7

Sun

-12



Alt.

12

Sun

-8



2018 July 10 Aldebaran Graze
Mackinaw City region & s.e. ON



Other Grazes in 2018
The 2017 February 18th graze of 3.9-mag.  Librae shows that you don’t need a 1st-mag. star to 

observe an interesting grazing occultation. A 6th or 7th-mag. star when the lunar profile lines up 

right can give an interesting show, that’s useful to resolve (discover, or cast into doubt a past 

claim) close double stars. The map below is just one of 6 that are in the RASC Observer’s 

Handbook for 2018, and are posted on IOTA’s site at http://iota.jhuapl.edu/GRAZEMAP.HTM. 

The paths can be computed with Occult 4, and were sent in the annual files to IOTA members.

May 10 psi1 Aqr

Rest of 2018 best grazes

http://iota.jhuapl.edu/GRAZEMAP.HTM


Asteroidal Occultation Paths, 2018 April 22 – June 15



Upcoming Asteroidal, Planetary, & TNO Occultations



Predictions computed with free Occult 4 program. More is at 
IOTA’s site, http://www.occultations.org/ especially the 
Observing tab, and in the RASC Observer’s Handbook. More 
asteroidal occ’n info. is at 
http://www.asteroidoccultation.com/observations/ .  dunham@starpower.net







IOTA Booth at NEAF
Come See Us!
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IOTAoccultations         (Yahoo discussion group)

www.occultations.org

www.asteroidoccultation.com

www.occultwatcher.net


