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Keck Engineering Time Proposal

	Title:
	Demonstrate ability to image a Geosynchronous Satellite 

	Date of Observation:
	May-Sep

	Lead:
	A. Conrad

	Other persons involved:
	J.D. Drummond

	Telescope(s)
	II

	Instrument(s)
	NIRC2 – NGSAO

	Sky time Requested
	20 minutes

	Date(s) to avoid
	

	Required conditions
	Bright moon and/or clouds (< 1.0 mag extinction) OK


	Purpose (Please describe succinctly the main purpose of the proposal: development project, general telescope engineering, instrument commissioning, problem trouble shooting, data quality, etc.):
Closing the loops on a geo will prove a capability that could be applied to a new class of objects, geocentric asteroids, of which a handful of cases exist [Kwaitokowski, et al, #8297, ACM, 2008].  These asteroids have been temporarily captured by the Earth for only several orbits, and come as close to the Earth as possible without impacting.

In addition to the above purpose, a successful optical image of a geostationary satellite will demonstrate a capability that could benefit Keck in three ways.  Although none of these possible benefits is guaranteed, some of the benefits are potentially significant.  Given the short time required for the test, this effort has the potential for a considerable “bang for the buck.”
The three potential benefits are:

1. Demonstration of our ability to lock AO on a very fast moving object (relative to the sidereal rate).  This will assist our characterization of our emerging ability to image Near Earth Objects (NEO).  These objects typically move at rates of up to one arcescond per second in comparison to the sidereal rate.  A geostationary satellite, while fixed in the az/el frame, moves at a rate near the maximum of an NEO.
2. The ability to image a geostationary satellite has the potential of providing data that can be used to improve the pointing model.  This method, employed at Lick Observatory, is described in an SPIE publication (http://www.ucolick.org/~kibrick/spie1990/spiefinal.pdf)
3. Colleagues of Jack Drummond (Starfire Optical Range) have expressed interest in this capability.  If we can provide a ‘proof of concept’ image, funding may become available to, for example, provide resources to Keck to improve AO, telescope pointing, or other fundamental capabilities.


	Ephemeris for satellites at favorable ‘glint angles’ will be provided by Jack Drummond.  Observed at this orientation, the brightness of geostationary satellites reaches approximately 14 Vmag.   During an NGS night in 2006, the ability to lock the AO system on a ‘geo’ was demonstrated and a procedure was established (see below).  Unfortunately, on that occasion, the time to acquire the geo took longer than expected and, having started the experiment near dawn, the brightening sky prevented us from acquiring useful images.
The procedure we determined for acquiring a geostationary satellite is as follows:

1. Rotator in PA mode

2. Acquire in mount coordinates

3. Raster in el to find it (note the az & el)

4. Set up command to dtrack with dra=1

5. As close as possible to the same time perform the following three steps:

a. With sky or magiq, switch to RA/Dec

b. With sky or magiq, hit Move

c. Enter the dra dtrack command

6. Use the hand paddle to return to the az/el noted in step 3

7. Close the AO loops

	


	Plan for data reduction, analysis, and reporting: 

Conrad and Drummond will clean up the image (remove bad pixels, flat field, etc) and produce a report.


	Other resources needed: 
None



	Status and progress reports from previous use of engineering time: 
This is the first time for this type of proposal.
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