Argentina Occultation Instructions
Steve Conard--IOTA

15 February 2013
Instructions for the Lynchburg-Roanoke area

steve.conard@comcast.net

410-227-7663 (cell)

Basic Information

Day/Date:  Thursday evening, 21 Feb 2013 (local time)

Time:  21:15:34 +/- 4 seconds Eastern Standard Time
Maximum Duration:  15 seconds

Star Magnitude:  6.8

Asteroid Magnitude:  14.0

Combined Magnitude:  6.8

Magnitude Drop:  7.2 (this is a "total disappearance")

Star Altitude/Azimuth:  70° @ 268° (20° from zenith, toward the West)

Moon Altitude/Azimuth:  70° @ 167° (20° from zenith, toward the East, 31° distant)

Moon Phase:  Waxing Gibbous, about 80% illuminated

Star RA/Dec (J2000):  05h 25m 30s, +34° 11' 11" (in Auriga)

Sunset/Nautical Twilight:  18:04 EST/19:01

Discussion:  Very high in the sky, past zenith on the west side.  If you have a fork mounted scope in alt-az configuration, you'll need to make sure the camera, adapters, reducer, and wires clear the base of the fork when you are this high.  If you get on target early, the scope will pass within about 3° of zenith about an hour and a half before the event.  Diagnonals will sometime help, but remember they will reverse your field--you'll want to print out your maps backward to make your life easier.  I've been burned by this multiple times by forgetting this when I can't find a target!  

The star is very bright, and the asteroid is faint--you won't see the asteroid at all for most combinations of telescopes and cameras. 

Ideally, you don't want the camera to be in saturation, but you can still get very good data for this event with the camera saturated on the star.  This is often a trade-off.  You can defocus to get out of saturation, but for this field you may lose other field stars.  While for a positive observation it isn't critical to have other field stars, to supply a contributing negative observation it is important to have other field stars visible.  For this field, there is an 8.6 magnitude star about 3' WSW of the target star, but not much else visible above mag 11 within 10'.  Those of you with 14" telescopes will see plenty of faint field stars, but the target is likely to be heavily saturated.  My suggestion is to just leave it saturated.  Others with telescope options, consider using a smaller scope with short focal length--giving a wider field with less saturation potential.  A 66 to 80 mm semi-APO with a focal reducer is perfect for this event (this is likely what I'll use if I come down).

If your telescope has scattered light issues, the moon could potentially cause you issues.  A moderate length dew shield should completely block this problem.

You'll have about 2 hours after twilight to get on target.  For this very bright target, that should be plenty of time--but I would start as soon as it is dark enough.

Public Outreach Information

Argentina is a main-belt asteroid (#469), discovered in 1901 in Heidelberg, Germany.  It is about 125 km in diameter, and has a rotational period of about 18 hours.  It is about 3.2 AU from the sun.

It has been measured by occultation twice before.  In 2003, two chords were measured from Florida, but these were very close together which limited their utility.  In 2009, a single chord was recorded in Australia.

IOTA is expecting to have well over 20 stations spaced over the predicted path--this number could rise to almost 40 if the weather over the path is favorable.  The scientists at Southwest Research Institute are very interested in obtaining data from this specific event, and have asked IOTA to make a strong effort.  Observers are expected to be concentrated in the Charlotte area, Roanoke area, central Ohio, and the upper peninsula of Michigan (so no complaining about the temperature in Virginia!).

While Lynchburg, Bedford, and even Roanoke are significantly east the predicted path, we still want observers in these areas:

· Our predictions are often further in error than we state.  Two recent "near sure thing" observations resulted in no positives, and we don't know where the shadow ended up.  There a higher probability of a positive from these sites than our software predicts (though still not a high probability!).

· There have been satellites found around asteroids, and these sites are close enough to the path for these to be found.  These are rare, but very high value.

If you have any of the general public with you, it will be important to emphasize that a positive is unlikely to avoid disappointment.

For the rest of this, I'll be assuming you have a reasonably reliable "go-to", if not, contact me and I'll give you instructions for doing a "prepoint" observation.  I'm also assuming you'll be using video with time injection, but you can mark up the instructions with changes if you use another method.

Several Days Before Preparations
Maps:   Print of star maps--I recommend several scales, from finder to 2-times the field of your camera.  It is sometimes helpful to limit the magnitude of the stars to roughly what your telescope and camera can see (66 to 80 mm ~10, 150 to 200 mm ~11, 350 mm ~12).  This way you won't be confused with stars you can't expect to see being on your maps.  Use whatever maps you are comfortable with.  I also generally will print off one from Google Sky as well, since those are real images.  I usually write everything in my "Basic Information" section above on the bottom of my primary map.  That gives me everything I need in one place when I go into panic mode.

Script:  Write a script of what you are going to do, or just mark up my directions with times, etc.

Familiarize with Field:  Find the target with binoculars or a small telescope visually, and familiarize yourself with the field.

Field Size:  Determine the size of the field of your telescope, reducer, and camera.  Either get it roughly by calculation, or better yet do your own measurement.  

To calculate, determine the effective focal length (EFL) of your telescope/reducer combination.  If you know the telescope's EFL, just multiply by the reducer power (this is approximate--the distance from the reducer to the camera can influence the reducer's ratio).  If you know the telescope's aperture (in mm) and f/#, simply multiply the two together to get EFL.  Then multiple this by the reducer ratio.

Determine the size of your camera.  If you have a Watec 902H3, PC164C, or PC164C-EX2 (or the generic equivalent), you have a "1/3" CCD.  If you have a Stellacam, Watec 902H2, Mintron, or Mallincam, you have a "1/2" CCD.  Important, these size formats are NOT their real size, but are historical sizes from the days when image sensor were tubes, and are related to the physical tube size.  1/3" is 4.8 x 3.6 mm, the 1/2" is 6.4 x 4.8 mm.

Now use the following formulae to determine your field:

1/3": H(field, degrees) = arctan (4.8/EFL), V(field, degrees) = arctan(3.6/EFL)

1/2": H(field, degrees) = arctan (6.4/EFL), V(field, degrees) = arctan(4.8/EFL)

If you set this up in Excel, remember the output will be in radians (multiply by 180/Pi to convert to degrees).  If you want arcminutes, just multiply degrees by 60.

To measure, point your system at a belt-star of Orion.  Put the star on the east edge of the field, note the time (or start a stop watch) and turn off your tracking mechanism.  Wait for the star to drift off the west edge of the field and again note the time (or stop the stop watch).  These stars near 0° move at 1° in 4 minutes.  So if it takes 2:24 to cross your field, your horizontal field is (2.4 minutes / (4 minutes/degree)) = 0.6 degrees.  Assuming your camera was oriented with its wide direction horizontal, your vertical field will be 3/4 of this, or 0.45 degrees.  

For your highest scale map, make a template (transparency film or similar) with a box this size.  Scale it using the declination axis of the star map for both dimensions of the box.  This will really help in recognizing the star field!

Find the Field with Camera:  Follow the directions below for the day of the event.  Find the field, record the field on video while scanning around it so you can see what stars on your map are easily visible.  If using an alt-az, try to do it around the same time (about 4 minute later per day earlier correction can be applied, but only import if a week or more in advance), and then mark your map with the field orientation.  I put arrows with Up and Left/Right.  Mark the stars that are easily visible--I just circle them or check them on the map.

Sketch or photograph the camera/reducer/telescope, so you can reproduce the set-up the day of the event--it is easy to forget spacers and such.  As you'll have your camera focused on the sky at this time, either leave the focus alone (tape the knob if you want), or record it if you change back to visual (sharpie mark on draw tube works well, or count turns of the focus knob if you don't have a scale or counter).

Also mark up the wide field map using what you see in your finder when you are on target.

If your go-to supports "User Objects", program the RA and Dec from the basic information above.  The Celestrons will save this information, and it will be ready for the actual event days later.

Equipment Checklist:  Make a list of everything you need to take if you are observing away from home.  Best to do this by dry-running everything, and listing everything you use when you break-down your hardware afterward.

KIWI Ephemeris:  If you are using a KIWI, if you run it for 15 or more minutes after the light starts flashing, it will sync to the satellites quicker and be corrected for leap second for several days.  Not required, but good practice.  Not important for VTI.
Day of the Event
These instructions are intended to supplement my hardware directions--it is up to you to blend them together in a way most useful to you.

Get all your equipment together.  If you are observing from home, you can set-up anytime you want (after checking the weather of course!).  Follow my separate instructions for hardware set-up.  If you are travelling to an observing site, load your car using the equipment checklist you made earlier.  Don't forget snacks, coffee, very warm clothing, etc.  Also think dew control--dew wipes out many occultation observations!

When you arrive at your observing location, make sure the target will not be obstructed.  For this very high event, unless you set-up under a tree you won't have a problem.  Of course, I can't speak to Pod observatories that can't readily see zenith!  Make sure you aren't under the illumination of a bright artificial light source.  You can try to be clever and use trees to shade the east to help with the moon--but again, a moderate length dew shield should be all you need.  I'd recommend having your telescope set-up by the end of nautical twilight--just after 19:00 local time.

Align your go-to, using your regular method.  If you can refine your alignment using different alignment stars after this, I recommend doing that with two bright stars either NW and SE or NE and SW of the target.  I've had great performance with the Nexstar doing this.

Align your finders to the telescope, either first to an eyepiece than to the camera, or directly to the camera.  Make sure when you put the camera on and power it up, you are on a bright star.  That way, if you do happen to be somewhat out of focus (did you forget to refocus using the marking of the drawtube or turns of the focus knob?), you'll still see the star and focus it out.  It is critical to make sure the finder is well aligned to the camera!  This is your failsafe for this target if your go-to doesn't hit exactly.

Once you are convinced that you are in focus, well-aligned to your finders, and the go-to is aligned, try slewing to the target.  Use your preprogrammed user object, or just enter the RA and Dec.  Check the finder image versus the notes on your wide field map--if very close, then skip down a paragraph.  

If off, but you see it in the finder field, manually slew the scope to align it to the finder.  If way off, you may want to realign your go-to, or if supported, try a "Precise go-to" where your scope will first slew to a nearby bright star, have you center it, then do a delta slew to the target.  Alt-az go-to's often have issues finding targets near zenith.  If you get in trouble, fall back to manually slewing to the target using your maps, finders, and familiarity with the field.  

Try to find the target in the field.  See the photo from Google Sky below.  The target is in the square.  The target star will be bright, and have a significantly dimmer star (A) about 3' WSW of it.  If you have a very wide field, or slew to the NE, you should see a brighter star about 20' away (B), and an even brighter star 10' farther in almost the same direction (C).
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Once you are certain you are on target (slew around to be sure, record while you do this so you can "prove it" after the fact), stay there.  Avoid the temptation to change things to make them a little better.  For example, don't decide you want to rotate the camera to get another field star.  I'd recommend shooting to be on target by around 20:00 or 20:15.  This gives you plenty of margin in case of trouble.  Also do a "Display RA and Dec" and write down these numbers with the target at center.  These will be slightly different than the true coordinates, but it is where the telescope thinks it is.  If you lose the target, enter these numbers in to refind it unless you've realigned your go-to.

Once on target, you want to do the following until about 21:05:

· Check the field about every 5 minutes, and tweak the pointing to recenter.  Make sure that you don't hit a wrong key and send it to a different pointing (as I'm a complete klutz, I do this regularly!) and check that your slew speed is set to something annoyingly slow.  Better to take a while to make the adjustment, instead of sending it off into left field!

· Save your batteries if you aren't on AC power, only leave what you absolutely need powered.  Keep you batteries warm (not hot)--I generally use chemical handwarmers and keep them covered/insulated.

· Keep your camcorder warm--they don't work well when cold.  Again, handwarmers and insulation or keep it inside your coat.

· Have an alarm set for about 10 minutes before the event--I've dozed off before, but luckily have yet to sleep through an event.

At about 21:05:

· Make final connections to camcorder if you removed it.  Continue to try to keep it warm.

· Power on everything needed.  Recheck and tweak centering.

· Check that the camcorder tape is in a place that is fresh--I highly recommend not taping over "used tape" for high importance events.

· Starting from this point, until about 5 minutes after the predicted time, exercise "test discipline"--meaning you don't touch anything you don't have to, you don't move around the equipment any more that you absolutely have to, and most importantly don't adjust anything unless it is absolutely required to not lose data.  I can't emphasize this enough--this is one of the most common mistakes made.

· Follow my hardware directions for taping the event, start taping at 21:10.  Mark your tape with location (yellow button on KIWI, slide switch on VTI) at the start of taping.  If you have a camera that allows you to display camera parameters on the video (Mallincam, Stellacam, etc.), also display that while taping for a few seconds.

At about 21:15

· Watch carefully from 21:15:00 to 21:16:00, if you get a positive, you'll easily see it on the monitor live.  The target star will just vanish, while the field stars remain.  If the star has a large angular diameter, you may see it fade in/out over a fraction of a second rather than the instantaneous blink off/on that is more common.

At about 21:20

· Mark your location on the tape again with the KIWI or VTI.  Same for the camera parameters if your camera supports that.

· If you have any concern about being on the right target or have few/no field stars visible, keep taping while slewing around to other nearby visible stars.  Then go back to the target star, and turn off your drive--let the star drift out of the field--this marks the direction of west effectively.

· Cover your telescope aperture, and record about 10 seconds more to collect dark frames.  If you have a way to collect a flat field do that (not critical for this observation, but it is good practice).  For example, a nearby (way out of focus) moonlit surface such as snow works great.  Record about 10 seconds of that as well.

· Keep your camcorder warm, even when done.  You need to make sure no dew collects inside it on the heads or tape when you finally bring it into a warm house.

· Break your equipment down, and head for warmth!

Basic Analysis Steps
· If you obviously had a positive, try to avoid the temptation of rewinding and playing the tape back multiple times to show people and try to get rough times off it manually.  This puts wear on everything, especially the tape, and risks your data.  I generally allow myself one replay before completing the next step.

· If you can, transfer the AVI to your computer, from about ~1 minute before to ~1 minute after the observed event or predicted time.  Verify it transferred well, by viewing it in another software package from the one you transferred it in.  Once you do this, you can be a little less conservative in using the tape, but you'll now have it on computer anyway.

· Use the AVI to determine the approximate D (disappearance) and R (reappearance).  Just step through the AVI (using Virtualdub for example) and see where the star disappears--write down the time the KIWI or VTI was displaying at that time.  Repeat for where it comes back.

· Then send me an email or call me and report these times and where you were.  I'll post these for the IOTA folks--but not this is not your official report.

· If you had a positive, I'll help you do further analysis to refine your time.

· In any event, if you successfully collected data, you'll need to file a report whether positive or negative.  Again, I'll help you through this.

Note:  Both of the procedures below assume a KIWI time injector.  The only significant difference using the IOTA VTI is where you see "press the yellow button", you will slide the switch on the front of the VTI up, wait for the full location display to come on and mark the recording tape (takes a few seconds and fills the screen--don't be fooled by the partial display at the bottom that comes up almost immediately).  After recording for a few seconds with this on the screen, return the switch to the lower position.

SCORE Box Occultation Timing Procedure

Steve Conard

15 December 2012
1. This procedure is written to support either of Steve Conard's SCORE (Self-Contained Occultation Recording Equipment) boxes.  If you are using another SCORE box, you should mark this up to match your hardware.

2. Everything is stored in the SCORE box

· KIWI

· Camera

· Recorder

· Remote

· Recorder charger

· Recorder spare battery

3. You can power using the internal battery (safest, lowest noise) or wall-wart (shock hazard if used outdoors!)

4. Charge both internal batter, recorder battery, and recorder battery spare prior to use.  The internal battery requires a 12 v trickle charge (~2 amps).  The recorder batteries mount to the recorder, and the charger plugs into the recorder beneath the battery.  Flashing light indicates charging, solid light indicates fully charged.  I don't know how long either recorder battery lasts.  You can also operate the recorder on AC using the charger, but again this is a shock hazard outdoors.

5. You must run the KIWI/Garmin GPS combination for at least 15 minutes prior to each use (if it has been run in the past few days, you may be OK without doing this).  This updates the almanac, and downloads the correct time corrections for leap seconds.  Often the Garmin will require this much time to acquire the satellites anyway.  Also, you must have a camera in the circuit for the sync for this to work.

6. Find the Garmin 18 GPS in the SCORE box (top right corner, usually).  Place the GPS head somewhere out of the way, facing up (dome, labeled side without screw hole).  Note that it is magnetic, so you can put it on top of a nearby car if you want.  The GPS is normally plugged into the KIWI--no need to ever disconnect this, but once in a while it may come loose.

7. Find the Supercircuits camera, and remove the protective cover from it.  1.25" adapter is already attached to it.

8. Place the camera and adapters into your telescope focusing mechanism.  The ¼-20 threaded hole in the camera (which you won’t use) lines up with the columns of the camera.  

9. Find the black RCA to BNC coax cable.  Plug BNC end into the output video of the camera.  The other end should be in the top RCA jack of the KIWI already.

10. The power line is tied to the coax, plug that into the 5.5 mm camera connector.  

11. Take the video camera (recorder) out.  Sit the video camera on a table pointing away from you.  On the right side, up near the lens, is a 1” x 1/2” flap that can be opened with your fingernail.  Under that, are three sockets.  Plug the end of the video out cable (3 wires molded together with a single small male connector on the end) into the YELLOW socket of the recorder one labeled AV.

12. Assuming you are using the internal battery, turn both SCORE box switches to internal.  After ~15 (or less) minutes, the red LED inside the Kiwi should start flashing once per second.  If it doesn’t, try pressing the yellow button on the Kiwi box once or twice.  If it still doesn’t start, power cycle it (check all your connections when powered off).

13. Turn on the recorder, using the rotary switch that surrounds the record button—set to Play (Rec).  Press the green tab in, and rotate it a click clockwise.

14. Fold out the viewing screen (or use the view finder)—use the Open latch on the left side near the back.

15. Use the remote control to put the video camera in Pause (bottom left button, the REC PAUSE highlighted in red—face remote at the lens end of the video camera!).

16. You should now see the output of the low-light camera on the telescope.  Note that the video camera will time out and power itself off if you leave it in Pause more than a few minutes (5?).  You should see the Kiwi time stamp at bottom—if blank or reading 1 PPS Absent, press the yellow button until it appears.  Note that the red LED inside the Kiwi box should be flashing at 1 Hz.  The images should also be visible on the monitor in the SCORE box--hard to see in daylight with Rubylith in place, but works fine in the dark.

17. Find a bright star (planet, moon) and focus the camera.  I like to use a focusing mask, but do whatever you are comfortable with.

18. Identify your field versus the finder charts.  The target may appear very faint (or maybe not visible in some cases)—if you can see it, we can easily analyze it.  And maybe even if you can’t, so don’t give up if you are on the right field.

19. There are no adjustments that should be made to the Super Circuits camera.

20. Start recording video about 5 minutes the predicted time.  Always triple check the time—make sure you know if it is UT, EST, or EDT.  The Kiwi always gives UT, your mount’s GPS (if you have one) likely gives either EDT or EST.  OW gives “local” time, and the “Details from the Web” give UT.  That’s why you need to triple check!

21. To start recording, it the blue highlighted PAUSE button on the remote (different key, 1 up, 1 to the right of the first key!).

22. Right after you start the recording, press the yellow button on the Kiwi.  If it says Previous Times OK or Error, Use Field Count, press it a second time.  Otherwise, watch it cycle through your location, elevation, date, etc.  This takes about a minute to cycle through, then the times should reappear.

23. Wait at least 2 minutes after the event, then hit the yellow button again.  You should see Previous Times OK.  If you see Error-Use Frame Count, don’t panic, just make note of it—the analysis will still yield good data!  Then hit the button once more, to put a redundant stamp on the data.

24. Stop taping by hitting the blue highlighted Pause button on the remote again.  Then power off the video camera by rotating the switch to the center off position.

25. Turn both SCORE box switches to the center position.

26. Disassemble in whatever order works best for you.

27. To view the event again on the recorder screen, power on the camera the same way, then use the Play button, Rewind, etc., to control the playback.  You can freeze or play slow forward and backward as needed to get rough times.

KIWI Occultation Timing Procedure without SCORE Box, Using Canon ZR Recorder

Steve Conard

26 November 2010
Updated 14 January 2013
1. "Camera" or "Video Camera" is the low-light camera that mounts to your telescope at the eyepiece location.  "Camcorder" or 

2. All electronics except camcorder are in the cheap looking translucent tool box. 

3. Find wall-wart power supply—do not plug into AC until called out in this list!

4. Find Y power cable—black wire, one foot.  Plug the base of the Y into the output of the wall wart.

5. Plug either one of the other Y lines into the power in PWR plug of the Kiwi box (all connections are on one side.  Leave the other side of the Y for the moment.  Note—keep the clear top of the box up, so you can see the LED flash inside.

6. Find the Garmin 18 GPS.  Place the GPS head somewhere out of the way, facing up (dome, labeled side without screw hole).  Note that it is magnetic, so you can put it on top of a nearby car if you want.  Plug the GPS cable into the GPS plug on the Kiwi, being careful to align the keying of the connector.

7. Find the video camera, and remove the protective cover from it.  Find the black T-C adapter with 0.5x reducer (small male threads on one side, larger female on the other).  Carefully screw the camera onto it—watch out, it is easy to cross thread!

8. Place the camera and reducer into the 1 1/4" telescope eyepiece holder.  The ¼-20 threaded hole in the camera (which you won’t use) lines up with the columns of the camera.  Rotate the camera to make the writing on the back of the camera read normally (up/left/right)--this is normally the way to orient the camera when the telescope is an alt-azimuth or fork mounted equatorial.  If a GEM, point the telescope south on the side of the meridian that you plan to observe from and rotate the camera to as described above.

9. Find a 12 v power extension—typically a black thin wire.  Plug it into the power input to the camera.  Plug the other end into the empty branch of the Y.

10. Find the black RCA to BNC coax cable.  Plug BNC end into the output video of the camera.  You can also use a straight RCA or BNC coax with appropriate adapter.

11. Plug the RCA end into the top CAM connector on the Kiwi box.  

12. Find the AV cable for the camcorder--this is a cable with 3 RCA connectors on one end.  Plug the YELLOW RCA connector into the Kiwi’s other RCA REC connector.  Note that some models have only 2 RCA connectors--but again the yellow one should be video.

13. Take the camcorder out.  Sit the camcorder on a table pointing away from you.  On the right side, up near the lens, is a 1” x 1/2” flap that can be opened with your fingernail.  Under that, are three sockets.  Plug the other end of the cable from the previous step into the YELLOW center one labeled AV.

14. If the battery on the camcorder is fully charged, and it should last a while.  I normally carry a spare battery and an AC adapter just in case.  AC adapter plugs into the socket just under the battery.

15. Now plug in the wall-wart.  After some minutes (can be up to close to 15 minutes if not operated in a while), the red LED inside the Kiwi should start flashing once per second.  If it doesn’t, try pressing the yellow button on the Kiwi box once or twice.  If it still doesn’t start, power cycle it (check all your connections when powered off).  NOTE:  the Kiwi box will not work without the video camera plugged into it and operating.

16. Turn on the camcorder, using the rotary switch that surrounds the record button—set to Play (Rec).  Press the green tab in, and rotate it a click clockwise.

17. Fold out the viewing screen (or use the view finder)—use the Open latch on the left side near the back.

18. Use the remote control to put the video camera in Pause (bottom left button, the REC PAUSE highlighted in red—face remote at the lens end of the video camera!).  Alternatively, if you have a model with a built-in REC PAUSE button (under the fold-out viewfinder)--press that instead.

19. You should now see the output of the low-light camera on the telescope.  Note that the video camera will time out and power itself off if you leave it in Pause more than about 5 minutes.  You should see the Kiwi time stamp at bottom—if blank or reading 1 PPS Absent, press the yellow button several times until it appears.  Note that the red LED inside the Kiwi box should be flashing at 1 Hz.

20. Identify your field versus the finder charts.  The target may appear very faint (or maybe not visible in some cases)—if you can see it, we can easily analyze it if it is a near or full disappear.  And maybe even if you can’t, so don’t give up if you are on the right field.

21. Feel free to adjust the camera gain on cameras so equipped.  If you have an integrating camera (Malincam, Stellacam, etc.), keep the integration--usually called "Sense-up" to a minimum.  Increased integration decreases the time resolution available for data analysis.

22. Start recording video about 5 minutes the predicted time.  Always triple check the time—make sure you know if it is UT, EST, or EDT.  The Kiwi always gives UT, your mount’s GPS (if you have one) likely gives either EDT or EST.  OW gives “local” time, and the “Details from the Web” give UT.  That’s why you need to triple check!

23. To start recording, it the blue highlighted PAUSE button on the remote (different key, 1 up, 1 to the right of the first key!).  For models with the REC PAUSE button on the camcorder, I believe you hit the main play button to start recording from pause mode.

24. Right after you start the recording, press the yellow button on the Kiwi.  If it says Previous Times OK or Error, Use Field Count, press it a second time.  Otherwise, watch it cycle through your location, elevation, date, etc.  This takes about a minute to cycle through, then the times should reappear.  Make sure this is done well in advance of the predicted event time.

25. Wait at least 2 minutes after the predicted event time plus expected prediction error, then hit the yellow button again.  You should see Previous Times OK.  If you see Error-Use Frame Count, don’t panic, just make note of it—the analysis will still yield good data!  Then hit the button once more, to put a redundant stamp on the data, wait for the data to be cycled through and get back to displaying time before continuing.

26. Stop taping by hitting the blue highlighted Pause button on the remote again (or the stop button on camcorders with a built-in REC PAUSE button.  Then power off the camcorder by rotating the switch to the center off position.

27. Unplug the wallwart, then disassemble in whatever order works best for you.

28. To view the video on TV, use the same cable from the video camera—just plug the yellow into the TV’s video jack.  Power on the camera the same way, then use the Play button, Rewind, etc., to control the playback.  You can freeze or play slow forward and backward as needed to get r

