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WITH THE RELEASE OF THE GAIA5!¢! 5wоΧ

ÅMuch higher accuracy in star positions and asteroids has 
ƳŜŀƴǘΧ

Å¢ƘŜǊŜΩǎ ŀ ƳŀƧƻǊ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŜǾŜƴǘǎ ǿƘƛŎƘ 
ǎŀǘƛǎŦȅ Ƴƻǎǘ ƻōǎŜǊǾŜǊǎΩ Ǌŀƴƪ ŎǊƛǘŜǊƛŀ

ÅDealing with bright targets with deep events requires less 
ŘŜƭƛŎŀǘŜ ƘŀƴŘƭƛƴƎ ǘƻ ǇǊŜǎŜǊǾŜ ƘƛƎƘ ŀŎŎǳǊŀŎȅ ǘƛƳƛƴƎǎ Χ



MY ALKMENE9±9b¢ hC W¦b9 ΨннΣ hC !b уΦо a!DbL¢¦59 {¢!w 
BY A 13THMAGNITUDE ASTEROID, GAVE A 2-SIGMA TIMING 
!//¦w!/¸ hC лΦллс {9/hb5{Φ ²9 5hbΩ¢ b995 ¢I9 b9² 
TECHNIQUE TO BE DESCRIBED HERE, FOR SUCH EVENTS!



BUT MUCH TOUGHER EVENTS ON MY OCCULTWATCHER
LIST NOW OUTNUMBER EASY EVENTS BY 10:1 OR MORE

ÅObservers like me, with too much time spent either with climate change science or 
other stressful endeavors, find the lure of a little Astro Get-Away good for the 
ǇǎȅŎƘŜΧ ǘƻ ƎǊŀō ŀƴ ŀǎǘŜǊƻƛŘ ƻŎŎǳƭǘŀǘƛƻƴΣ ŀƴŘ ƎŜǘ ǳƴŘŜǊ ŘŀǊƪ ǎƪƛŜǎΣ ǘƻ ōŜ ǿƛǘƘ 
science and equipment... is a tonic for the soul!

ÅI can be so tempted, I may over-ǊŜŀŎƘΦ .ǳǘ ǘƘŜƴΧ

A manõs reach should exceed his grasp, else 
whatõs a Heaven for?

-Browning



{hΣ ¢I9 Lh¢! h//¦[¢!¢Lhb !¦5L¢hwΩ{ I!±9 [9!wb95 ¢h 
{LDIΣ !¢ 59![LbD ²L¢I a¸ C!Lb¢ ¢!wD9¢{Φ !b5 {hΧ 
I9w9Ω{ a¸ ¢Ih¦DI¢{ hb Ih² ¢h Latwh±9 59¢9/¢Lhb

ÅFor some events, it may be enough to just confirm there really 
was an occultation, if the path uncertainty is high. 

ÅHighly accurate times may be less important.

Å¢Ƙƛǎ Ƴŀȅ ōŜ ŜǎǇŜŎƛŀƭƭȅ ǘǊǳŜ ŦƻǊ Y.hΩǎ ŀƴŘ /ŜƴǘŀǳǊǎΣ ǿƘŜǊŜ 
time accuracies to a second or two may still be quite valuable 
in improving the orbit and future occultation predictions.



¢IL{ b9² ¢9/IbLv¦9 LΩ[[ 59{/wL.9 L{ {¦L¢95 
ESPECIALLY FOR THE FOLLOWING SITUATIONS:

Å1. Bright moon nearby, so sky brightness is high

Å2. Deep twilight instead of full darkness

Å3. City light pollution

Å4. Faint targets which otherwise are barely above 
άǎƪȅέ ōŀŎƪƎǊƻǳƴŘ



[!{¢ ²99YΩ{ 
8/9/22 
OCCULTATION BY 
QUAOAR WILL 
PROVIDE A GOOD 
9·!at[9Χ ! мрΦо 
MAG STAR 12 
DEGREES FROM 
THE NEAR FULL 
ahhbΧ hb !b уέ   
CELESTRON8SE 
TELESCOPE



PyMovieALREADY HAS CODING FOR MAKING 
άCLb59w{έ ¢h .9¢¢9w th{L¢Lhb ¢w!/YLbD !b5 
TARGET APERTURES

Å[ŜǘΩǎ ǳǎŜ ǘƘƛǎ ŎƻŘƛƴƎ ǘƻ ǇǊƻŘǳŎŜ ŀ ǎŜǊƛŜǎ ƻŦ ΨŦƛƴŘŜǊǎΩ ƛƴ ǘƛƳŜ

Å9ŀŎƘ ΨŦƛƴŘŜǊΩ ǿƛƭƭ ōŜ beas long as necessary to positively ID 
the target star

Å9ŀŎƘ ΨŦƛƴŘŜǊΩ ǿƛƭƭ ŀƭǊŜŀŘȅ ōŜ ǎŀǾŜŘ ŀǎ ŀ CL¢{ ŦƛƭŜ ŀƴŘ ƘŀǾŜ ǘƘŜ 
ƛƳŀƎŜ ƻŦ ǘƘŜ ±¢L ǘƛƳŜ ƻƴ ǘƘŜ ŦƛǊǎǘ ŦǊŀƳŜ ƻŦ ǘƘŜ ΨŦƛƴŘŜǊΩ



²I¸ w9{hw¢ ¢h ΨCLb59w{ΩΚ ²I!¢Ω{ ²whbD ²L¢I W¦{¢ 
INCREASING THE INTEGRATION SETTING TO BRING OUT 
FAINT TARGETS?

ÅCƻǊ ǘŀǊƎŜǘǎ ōŀǊŜƭȅ ŀōƻǾŜ ǘƘŜ ΨǎƪȅΩΣ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ƛƴǘŜƎǊŀǘƛƻƴ ǘƛƳŜ ƛǎ ƴƻǘ ŀ 
good strategy

ÅWhy? Because upping the integration makes the sky brighten as well, and 
ŦƻǊ ŀƴ ƛƴǘŜƎǊŀǘƛƻƴ ƛƴ ǿƘƛŎƘ ǘƘŜ ǎǘŀǊ ƛǎ ōǊƛƎƘǘ ŜƴƻǳƎƘ ǘƻ ǎŜŜΣ ƛǘΩǎ ǎǘƛƭƭ ƭƻǎǘ ƛƴ 
the sky brightness.

ÅOtherwise, though, Dave Herald points out the value of using higher 
integrations: The noise in an image is composed of not only the Poisson 
ƴƻƛǎŜ όάǎƘƻǘ ƴƻƛǎŜέύ ƻŦ ǘƘŜ ǇƛȄŜƭΩǎ ŦƛƴƛǘŜ ƛƴǘŜƎǊŀǘƛƻƴ ǘƛƳŜ ŀƴŘ ǇƘƻǘƻƴ ŀǊǊƛǾŀƭ 
times, but also the read-out noise and A/D conversion accuracy. It pays to 
minimize read-out noise, and integrating cameras do this. In the case of 
ǎǘŀǊǎ ōŀǊŜƭȅ ŀōƻǾŜ άǎƪȅέΣ ǘƘƛǎ ƛǎ ŀ ǇǊƻōƭŜƳ ƘƻǿŜǾŜǊΦ IŜƴŎŜΣ Ƴȅ ǇǊƻǇƻǎŜŘ 
ƴŜǿ ƛŘŜŀ ƻŦ ΨŦƛƴŘŜǊǎΩΦ



.¦¢ ! ΨCLb59wΩΣ w!¢I9w ¢I!b ADDINGTOGETHER FRAMES 
LIKE AN EXPOSURE INTEGRATION SETTING, IT AVERAGES
TOGETHER FRAMES, THUS KEEPING BELOW SATURATION.

ÅAnd, PyMoviefurther allows the observer to re-map the 
brightness range black-to-white to optimally show the target 
against a suitable sky brightness.

Å¢ƘŜ ƪŜȅΣ ƛǎ ǘƘŀǘ ǘƘŜ ǎǘŀǊΩǎ ƭƛƎƘǘ ƛǎ ƻƴ ŜǾŜǊȅ ŦǊŀƳŜ ƻŦ ǘƘŜ ŦƛƴŘŜǊΣ 
while the sky pixel frame-to-frame brightnessesare random and 
usually lower, so that the star then pokes more easily above the 
ōŀŎƪƎǊƻǳƴŘ ƻƴ ŀ ΨŦƛƴŘŜǊΩΦ

Å¢ƻ ōŜǘǘŜǊ ǇǊŜǎŜǊǾŜ ǘƛƳŜ ǊŜǎƻƭǳǘƛƻƴΣ ΨŦƛƴŘŜǊǎΩ ŎƻǳƭŘ ōŜ ƳŀŘŜ ǎƻ ŀǎ 
to overlap each other. 



TO RECOVER TIMINGS OF EVENTS

ÅPyMoviewould need to add coding features:

ÅMenu choices: Let observers make finders, as now, and settle on a cadence for 
ƳŀƪƛƴƎ ΨŦƛƴŘŜǊǎΩ ŀƴŘ ŦƻǊ ŀ ŎƻƴǎƛǎǘŜƴǘ ōǊƛƎƘǘƴŜǎǎκŎƻƴǘǊŀǎǘ ǎŜǘǘƛƴƎ ǘƻ ōŜ ŀǇǇƭƛŜŘ 
to all finders. 

ÅPyMovieǿƻǳƭŘ ǘƘŜƴ ƳŀƪŜ ŀ ǎŜǉǳŜƴŎŜ ƻŦ ΨŦƛƴŘŜǊǎΩ from the observers choice of 
frames-per-finder,andbrightness/contrastsetting,andcadencein time to
makethe finderǎŜǉǳŜƴŎŜΧΦand convert this sequence into an .avi video

ÅThis video would then be analyzed by PyMoviewith the knowledge given by 
the observer that this was a finder sequence with perhaps time-overlapped 
images. This would be a significant improvement over the competing TANGRA 
software, I believe.



GETTING ACCURATE PHOTOMETRY WILL CLEARLY BE 
/hatwhaL{95 .¸ ¢IL{ ΨCLb59wΩ ¢9/IbLv¦9

ÅSo, this method would be best used only if main value is 
in identifying an occultation occurred and the D and R 
timings, not the accurate magnitudes during the event.

ÅAnd, if getting timings not possible with existing 
conventional procedures.



THE QUAOAR EVENT OF AUG 9, 2022 IS A GOOD EXAMPLE FOR THIS 
TECHNIQUE. THIS C2A MAP HAS A BLACK CROSS ON THE TARGET, 
INVISIBLE AT THIS MAGNITUDE PLOT LIMIT. A NEARBY STAR IS G=9.2



AN 89% MOON ONLY 12 DEGREES BELOW THE TARGET. TARGET 
AT 31 DEGREES ALTITUDE. BRIGHT SKY, AND 15.3 MAGNITUDE 
¢!wD9¢Φ !b5Σ hb[¸ !b уέ Cκмл TELESCOPE. QUAOAR (GREEN) IS 
BARELY ABOVE SKY (RED)



PYMOVIE, IN NORMAL MODE. OCCULTATION ON 
RAGGED EDGE OF DETECTION SIGNIFICANCE



PYOTEDID FIND THE EVENT, PASSING THE FALSE POSITIVE TEST 
BUT ONLY ²L¢I άAPPSUMέΤ bh BACKGROUND SUBTRACTION 
DONE, AND MANUAL INTEGRATION OF 32 FRAMES (NOT THE 
16 FRAMES THE WATECSETTING USED)



FALSE POSITIVE TEST PASSED. 33 SEC EVENT. BUT THE 2-
SIGMA ERROR IN DURATION INTERVAL WAS 12 SECONDS!



DSS IMAGE: TARGET IS DEAD CENTER, BETWEEN TWO 13THMAGNITUDE 
STARS, AND ABOVE TWO OTHER ~17THMAGNITUDE STARS



3-SECOND (96 FRAME) FINDER, A MINUTE AFTER THE 
OCCULTATION. BRIGHTNESS/CONTRAST SET TO 140/70



t¸h¢9Ω{D AND R 
DETERMINATION.

AGREED TO WITHIN 
ERRORS OF THE 
PREDICTED TIMES.



KIRK BENDER ALSO 
DETECTED THE 
OCCULTATION ON 
IDENTICAL EQUIPMENT.

DURATION = 40 SEC, 
FROM A CROSS TRACK 
LOCATION ~3 MILES 
NORTH OF MY SITE



LΩ[[ bh² 5h н-
{9/hb5 ΨCLb59w{Ω 
BACK TO BACK 
THROUGH THE 
h//¦[¢!¢LhbΧ
TIMES AT BOTTOM 
ARE 6HR UT PLUS THE 
MIN AND SEC SHOWN. 
CENTRAL 
OCCULTATION 
PREDICTED AT 6:31:44 
UT. NOMINAL 
PREDICTED OCCNIS 
FROM 6:31:22 ς
6:32:06 UT.



TARGET IS 
JUDGED VISIBLE 
BUT FAINT, IN 
THE FOLLOWING 
{[L59{Σ LC ά¸9{έ 
IS SHOWN AT 
RIGHT.  
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