Observation of a Very Small Asteroid Occultation
The Occultation of TYC 0789-00349-1u by (11072) Hiraoka

May 23, 2006

Tony George, Umatilla, Oregon

I have been observing occultations for about 20 years.  My first recorded observation on the International Occultation Timing Association (IOTA) database occurs in 1994.  I enjoy the ‘hunt’ and the thrill of bagging a positive disappearance.  I now have contributed to 8 positive events (I may have had a miss).  I try and observe every potential event in my area, yet at times the occurrence of events in the Pacific Northwest are few and far between.  To keep my observing skills at a high level, I have taken up the practice of trying for even the very improbable occultations of the very small minor planets – asteroids down to 7 km in size.  The paths for these asteroids are quite uncertain.  They are so uncertain that anyone in a 200-300 km path width might be able to observe the event, yet the actual path is only 7 km wide!  To see one of these events, you have to be very lucky!  This report documents my observation of one of these improbable events.
Once a year I run Occult (see http://lunar-occultations.com/iota/occult3.htm for a copy of the Occult program) for my site location in Umatilla, Oregon.  I run it for all asteroids in the MPCORB.DAT database, down to 7 km in size.  Then each month, I run a summary of only those events that occur within 50 km of my home site location.  I figure the chances of seeing an event with this level of uncertainty is improved if the actual predicted path is close to my home site.  For May, 2006, one of the events was the occultation of TYC 0789-00349-1u by (11072) Hiraoka.  The actual prediction chart produced for this event is shown below:
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Figure 1  Occult Map of Hiraoka occultation – 5-23-2006.  X = Umatilla, Oregon

For such a prediction I also map the path on Microsoft Streets and Trips.  I have a base map that shows all the other IOTA observers in the Northwest and I send them an alert message if I’m going to attempt one of these ‘long shot’ events.  The map produced for the Hiraoka event is shown below:
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Figure 2  Microsoft Streets and Trips Path Map created wth SHADOW.  Red Dots are IOTA observer locations.

As can be seen on the map, the predicted path passes 15 km north of my site.  Never-the-less, I gave the event a try.  On May 22nd I set up for this event in my driveway where I do most of my occultation observations.  I first verified that I was observing the correct target star by creating a finder chart of the same size and scale as the video chip field of view.  I use TheSky6 to produce this map.  
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Figure 3  TheSky6 Finder Map of Hiraoka Event with stellar magnitudes
For the occultation I used the following equipment set up:

Meade LX200GPS 12-inch Schmidt-Cassegrain telescope

Meade f3.3 focal reducer

PC164C CCD video camera
STVAstro GPS video time inserter

Garmin 16 GPS

Canon ZR50 Mini DV tape recorder

Here is a Registax composite view of the target star field of view to verify I had the correct target star:
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Figure 4  Registax composite view of target star
I began recording 3 minutes before the predicted event time and recorded for an additional 3 minutes after the event.  Because the predicted duration of the event was only 0.2 seconds, it was not possible to review the video tape by eye.  My eye cannot distinguish a 0.2 second occultation from the many blinks and minor brightness drops caused by atmospheric turbulence.  Therefore, I used the newest tool in our arsenal, LiMovie (see http://www005.upp.so-net.ne.jp/k_miyash/occ02/limovie_en.html to download a copy of this program).  With this program we can analyze a video tape and get an Excel compatible spreadsheet output of the brightness of the star in each field in the video tape.  I first size the brightness cursor to give a reading of zero when the background is subtracted from the star field.  Next I plot a graph of the field-by-field brightness data.  Then, on top of that data, I plot a running average of the underlying data.  The running average will pick up extended changes in brightness that may be masked in the actual data.  Below is the plot that I used to discover the occultation event:
[image: image5.png]Hiraota 6-23-2006 All Data Plotted

Hiraoka runting average drops to
zero but the signal is lost in the raw data plot

—+—Raw Data ——10 per. Mov. Avg. (Raw Data)





Figure 3  Sequential plot of field star brightness data from LiMovie analysis.
It was LiMovie that showed a distinct drop in the brightness curve that then allowed me to analyze the video frame by frame and verify that I had a true occultation and not an atmospheric scintillation.  The star clearly disappeared for 14 fields.  Since each field is 1/60 of a second long, this produced a total occultation duration of 0.23 seconds -- a personal record for smallest asteroid occultation observed.
Based on the reduction of the observation with Occult, I was able to plot the size of the asteroid.  The reduced size was 7.35 km.  I certainly must have been close to the centerline of a 7.35 km (or larger) asteroid.  The plot of the reduced asteroid size (assuming a circular object) is shown below:
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Unfortunately no other observers in the Pacific Northwest were able to record this event, so we are left with only one chord close to the centerline.  Hopefully, IOTA members can observe future predicted Hiraoka events and actually document the size and shape of the small object.
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