
ROYAL ASTRONOMICAL SOCIETY OF NEW ZEALAND

OCCULTATION SECTION

	


OCCULTATION SAMPLER PRESENTATION
Dave Gault

ttso8@nacaa.org.au
Introduction

The OccultationSampler PowerPoint Presentation and associated video and document files were created to show the types of occultation events available to the keen observer.  Their intent is to spark interest and to recruit new observers into joining our occultation work.  The more observers the better!

The best way to find out more about these observations and about the equipment required is to ask the people who currently observe.

You can do this in person if you attend a Trans-Tasman Symposium on Occultations (TTSO):

· http://www.occultations.org.nz/
You can do this on-line by joining the Yahoo Group, RASNZOccultations:

· http://groups.yahoo.com/neo/groups/RASNZoccultations/info 
Download the OccultationSampler PowerPoint presentation from:
http://www.occultations.org.nz/meetings/TTSO8/OccultationSampler.zip
Note: 

1. The files for this presentation have been placed into one large 88MB zip archive. To download this, please copy the link above into your browser and when asked to, save the file to a suitable location. You can use a program such as Winzip to unzip all the files into one location. If you need help, please contact me.
2. The videos contained in this PowerPoint Presentation may give the impression that “by video” is the only method to observe occultation events.  Rest assured, visual observations as well as CCD drift-scan methods are most welcome.
Slide 1 – Title page

Slide 2 - What’s An Occultation?

This slide gives has a diagram that shows the alignment of three bodies – 1) A distant body (usually a star) 2) a closer body (often  the moon) and 3) The observer and telescope.  The alignment forms a straight line.   It is the recording of the instant of disappearance and/or reappearance that is the observation.

Slide 3 - The Lunar Occultation Shadow Path
The distant star shines light into the universe, and that light falls onto bodies like the Moon which casts a shadow.  That shadow can be projected onto the Earth.  The Moon is always moving eastward and so does its shadow.  The shadow has a beginning, called moonrise and an ending, called moonset.  It has boundaries that it travels within, called the north and south limits.  

An observer in the path of the shadow, when looking at the star, will see the star disappear when the moon’s shadow envelopes him or her, and will see the star reappear when the shadow leaves the observer.

An observer at the north or south limit will see the star blink on and off as the shadow of the lunar mountains and valleys near the pole move past the observer.

Slide 4 - Understanding the video screen
Most observers use video cameras to record occultation events.  The most accurate method to record the time is to have a Video Time Inserter (VTI) write the time on each frame of the video. The VTI I used in these videos is called KIWI-OSD. However this device is no longer available for sale.  A new device called IOTA-VTI is available.  This slide shows a typical occultation video frame and explains some of the details of the display.

Slide 5 - Total Occultation Disappearances
This slide shows the circumstances for Lunar Occultation Disappearances and shows a prediction from OCCULT software that gives all attributes of the occultation event. The MoonMap shows the position of the occultation event and annotations show some of the meanings like the angle from the southern cusp (Cusp Angle = CA) and from the north pole of the Moon (Position Angle = PA).

Slide 6 - Total Occultation Disappearances
Click on the image to play the video.  (Filename = 100715_R1564.wmv)
Slide 7 - Total Occultation Reappearances
This slide shows the circumstances for Lunar Occultation Reappearances.  It gives two reasons why reappearances are more difficult to observe than disappearances.

Slide 8 - Total Occultation Reappearances
Click on the image to play the video.  (Filename = 050503_chiAquarii.wmv)

Slide 9 -Total Occultation Disappearance and Reappearance events
On some occasions it is possible to observe both the disappearance and reappearance events, but this is only when the star is bright – magnitude 1 or 2.

Slide 10 - Total Occultation Disappearance and Reappearance events
Click on the image to play the video.  (Filename = 080314_elNath.wmv)
Slide 11 - Observing double stars during lunar occultation
Very close pairs of stars can be observed during lunar occultation, where the lunar limb might hide one star while the other star remains in view for a short period of time.  The smooth movement of the lunar limb can be used to measure the relationship of the double stars, in terms of the distance and position angle the secondary star is from the primary star.  The International Occultation Timing Association (IOTA)  has a person responsible for recording circumstances of double star observations.   His name is Brian Loader.

Slide 12 - Observing double stars during lunar occultation

Click on the image to play the video.  (Filename = 100408_ZC3083AB.wmv)
Note the fainter B component reappears first, followed by the brighter A component.  A “step” light curve is shown at the end of the video.

Slide 13 - Observing double stars during lunar occultation - LiMovie
The software program LiMovie (LIght Measurement tool for Occultation observation , using VIdeo rEcorder) written by Kazuhisa Miyashita of Japan is a very powerful and useful tool for the analysis of occultation recordings.   A manual can be downloaded online; just Google LiMovie.  This slide shows some sample light curves that show the different light fluxes recorded by the camera as both components of the star reappear in turn from behind the lunar limb.

Slide 14 - Measuring a Double Star During Lunar Occultation
Simultaneously measuring the separation and Position Angle of the components of the double star is best achieved by two widely separated observers who observe the same event on the same night.  In 2006 Brian Loader (of New Zealand) and Dave Gault (of Australia) observed the reappearance of Antares A-B.   The top diagram show the sites of the observers and the bottom diagram shows the position of the event on the lunar limb.

Slide 15 - Reappearance of Antares
Click on the image to play the video.  (Filename = 060514_antares_r_clip.mpg)
Note that Antares B reappears 7.5 seconds before Antares A.

Slide 16 - Antares A-B Separation and Position Angle
The OCCULT prediction lists a figure, Rv, which is the apparent radial velocity of the star, relative to the lunar limb at the event site and time.  The units are arc seconds per second.  When combined with the B-A duration for each observer, an observed separation can be determined for each observer.  When each observed separation is combined, the true separation and position angle of the A-B pair is determined.

Slide 17 - Quadruple Star Occultations  
This is an example of the disappearance of a quadruple star.
Slide 18 - Quadruple Star Occultations
Click on the image to play the video.  (Filename = 080808_ZC2066.wmv)
Slide 19 - Lunar Graze Limbs and Limits
This slide shows that grazes are best observed on the favourable limb.  The angle between the tangent at the star and the cusp, is called the cusp angle.  The larger the cusp angle the better.  Grazes do occur on the unfavourable limb, but the star needs to be very bright to compensate for the glare of the lit limb.

Slide 20 - Graze Planning - The Predicted Profile and finding sites
The first step in planning a graze expedition is to determine where on the lunar limb is the best area to concentrate observing effort.  A predicted profile plot is produced using OCCULT software which uses data from the Japanese lunar orbiter Kaguya.  In this case, the area to concentrate observers was chosen to be between 3.2km and 3.7km north of the southern limit.
The region in the vicinity of  2 km north would also have been a good region to cover. However, for this event, placement of stations had to take into account that another graze was to visible from the same location very shortly afterwards.

Slide 21 - Graze Video
Click on the image to play the video.  Ensure sound is turned on.

(Filename = 2013-10-12_TWA-Graze-560.mp4)
Video by Peter Nosworthy (aka The Wonky Astronomer)

Slide 22 - Graze Analysis
The LiMovie lightcurve shows six events and it is easy to record the event times.  The lower diagram is the limb plot showing all the team’s events. (Red dots for disappearances and green dots for reappearances).

Slide 23 - Asteroid Occultation Predictions –Steve Preston
This slide shows a typical Asteroid prediction form.  It shows the path of the Asteroid’s shadow as it moves across the Earth.  It also lists other details of the star, asteroid, and event.  Times are Universal Time (UT) = Greenwich Mean Time.

Slide 24 - Asteroid Occultation Planning
This slide shows the sites of 6 observers who observed this event.  One observer was unsuccessful.

Slide 25 – Gault’s Asteroid Occultation Observation
Click on the image to play the video.  (Filename = 070420_BambergaClip.wmv)
Slide 26 - Asteroid Occultations - The Plot

This slide shows a diagram of the true shape of the asteroid as observed by five observers.
Note: This observation has determined from a range of many millions of kilometres that the asteroid (324) Bamberga measures 229.4 +/-1.9km x 216.2 +/- 6.7km.
Slide 27 - Invitation to the 8th Trans-Tasman Symposium on Occultations
Web: http://www.occultations.org.nz/
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