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GROUP 1): Taft

Latitude: 31/44/38 N Longitude: 54/13/11 E  Elevation: 1531 m  Mag of Sky: +5.0

Starting Observation: 3:30:00 End of Observation: 5:00:00

Members: Ali Ommani (observer) , Ali Ahmadi & Mehdi Karim Pour & Yaser Ashor'zadeh & S.G. Rostami (assistants
for timing).

Telescope: 8 inch Celestron SE GPS with 25mm  Asteroid visible: Yes

Disappearance: 4:41:32 Reappearance: 4:41:43  Occultation Time: 11:00 s

GROUP 2): Mashhad, Sang bast village

Latitude: 35/59/48 N Longitude: 59/45/57 E  Elevation: 998 m  Mag of Sky: +5.5

Starting Observation: 4:15:00 End of Observation: 4:50:00

Team 1: Members: M.Hossein Tale Zadeh Lari (observer) , S.Majid Ghasemi (assistant for timing).
Telescope: 8 inch Dobsonian with 25mm

Team 2: A.Hasan ali Zadeh haghighi (observer) , Hossein Davari (assistant for timing).

Telescope: 10 inch Dobsonian with 20mm

Team 3: H.Alizadeh Koshki (observer) , S.Mahmoud Hosseini (assistant for timing).

Telescope: 8 inch Dobsonian with 25mm  Asteroid visible: No

Disappearance: 4:42:22:64 Reappearance: 4:42:48:60 Occultation Time: 25:95 s

GROUP 3): Mashhad, Abravan village

Latitude: 36/04/36 N  Longitude: 59/58/57 E  Elevation: 998 m  Mag of Sky: +6.0

Starting Observation: 4:00:00 End of Observation: 4:55:00

Team 1: Members: Mehdi Hashemi (observer) , Maryam Dehghan & Zahra Khakzadi (assistants for timing).
Telescope: 8 inch Newtonian Orion with 25mm

Team 2: Ali Fatollah zadeh (observer) , Fatemeh Salimi (assistant for timing).

Telescope: 8 inch Dobsonian with 25mm

Team 3: Ahmad Nezam (observer) , Zeynab Momen Zadeh & Akram Farzaneh (assistants for timing).
Telescope: 6 inch Newtonian with 25mm  Asteroid visible: No

Disappearance: 4:42:25:237 Reappearance: 4:42:52:00 Occultation Time: 26:763 s

GROUP 4): Fars, Shiraz

Observer: Farzad Ashkar

Telescope: 8" Newtonian

latitude: 29 35' 19.88" N  longitude: 52 29' 58.76" E

Occultation Time: 27 second  Start Time: 4 39' 38" local time  End Time: 4 40' 5" local time

GROUP 5): Boshehr

Latitude: 28/29/02 N  Longitude: 51/26/20 E  Elevation: 150 m  Mag of Sky: +6.0

Starting Observation: 3:30:00 End of Observation: 5:00:00

Members: A.Reza Lavari (observer) , Ahmad Nasiri & Nasir Darvish'vand & Yosef Lavari (assistants for timing).
Telescope: 6 inch Tal Newtonian with 25mm  Asteroid visible: Yes

Disappearance: 4:40:22 Reappearance: 4:40:37  Occultation Time: 15:26 s
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o5 Lunar occultation predictions

with Prediction ... W Set Qutput Filter # Mag limit adjustment. .. 2 weather forecasts... @) Help X Exit
1. Gelect site for predictions 2 Star cat. 3. Objects 4. SetUT dates 5 Ewents far Site
Use home ‘W @z Stars Year &nﬂt? Dg_-L‘ﬁ St:ll;ngaé)
3271635, 1931041 6 O W2 <magd Planets il an,'.:.qrﬁ ] 5
pinc R Gl s | 720 [] Astercids BT Ohrs @ -
R Gonbad - Nadhie, [ e ey End [2011 [][dan (v 14 [v]
- | IFi Ganbad - Nadka O Gei]wan (M) 12 ] B s O
Uz= single 04[] Grazes onlp W T o [ Short Output
- Filter search to sitesinfle () 2C ootk =ar Men ay [U:a?] +2hes O T
Right-click on prediction for further options [2011 Jan 14]
Oceultation prediction for IR GConbad - NAJMA
E. Longitude 55 9 56.9, Latitude 37 14 40.8, Alt.  40m; 4 dMag 0.0
day Time P Star #p Mag Mag + Easy- Ci P4 Vi AA Libration A B MY Coo durn RLA. (720000 Dec
v mw d h oum s Ho D v r 2l o o 8 o L B m/omfo "fsec o sec b om s o on s
11 Jan & 14 21 21 4 163307 GO 10 £+ Hard 5 zdd 34N 1z 324 27 42.3 -3.9 -0.441.9 283 50 20 45 8.4 -14 32 31
11 Jan & 14 58 38 4 KD 9. z5 4 248 413 117 67 132 +2.3 -3.9 +1.0-2.3 .279 -5¢ 20 50 37.5 -14 48 &
11 Jan 7 14 46 2 77 36 17 242 72N 45 3 66 +1.4 -4.9 +0.540.2 .422 11 21 36 55.1 -10 10 28
11 Jan 7 15 22 21 d 164532 3 37 11 245 ESN 35 346 53 +1.3 -5.0 +0.240.7 .408 26 21 37 40.3 -l0 0 11
1l Jan 9 16 16 52 D e~ 7 59 2z 251 84N 58 9 80 -1.1 -6.3 +0.7-0.1 .41z 3 23 7 45.7 - 0 17 46
11 Jan 5 16 53 56 d 578 FE 7 £ 15 287 118 143 92 165 -1.7 -6.4 +3.945.8 070 -8l 23 8 26.1 - 0 29 53
11 Jan 10 11 56 57(d}~" 3501 *5 5. 68 13 55 158 445 110 128 134 -1.4 -5.3 +3.9-0.9 .l80 -57 .1z 23 46 23.§ 3 23 13
RI501 = TX Piscium = 19 Fiscium
3500 = TX Pse, 4.79 to 5.2, V, Type LE
11 Jen 10 13 49 27 D 128395 G2 7.7 7.4 32+ 69 -6 5¢ 207 GON 25 4 48 -1.8 -6.4 +1.142.3 .290 29 23 47 52.4 4 10 32
11 Jan 10 13 59 24 D 3504 KO 7.4 6.7 32+ 63 -8 53 211 32N 6 342 30 -1.9 -6.4 40.4+3.4 .223 48 23 47 44.8 4 13 48
11 Jan 10 15 33 25 d 1284l0cGS 9.0 8.6 32+ 69 4l 239 &SN 44 0O 67 -2.2 -6.5 +1.240.3 .3483 1§ 23 50 8.7 428 1
11 Jan 10 16 44 12 b 128424 K2 6.8 6.0 33+ 70 28 253 66N 40 350 64 -2.4 -6.6 +0.840.8 .368 22 23 51 40.2 4 41 52
1l Jan 10 16 55 56 I 3511 A2 £.8 6.7 38+ 70 26 256 EZN 86 345 60 -2.4 -6.6 +0.740.5 .361 27 23 51 E3.6 4 44 43
11 Jan 10 17 48 25 4 128444 G5 8.3 7.7 334 70 16 264 908 65 12 88 -2.5 -6.5 +0.5-0.4 .437 1 23 53 32.2 4 48 47
11 Jan 10018 8 27 4 3§17 KO 7.7 7.1 33+ 70 1z 267 898 66 12 89 -2.5 -6.6 +0.4-0.4 _451 1 23 84 5.3 4 52 16
1l Jan 11 15 27 48 4 109287 A0 8.3 8.8 42+ 80 52 31 90N 66 27 89 -3.3 -6.4 +1.940.3 .337 -6 034 30,6 3 453
11 Jan 13 13 46 13 4 92792 F5 8.5 8.2 61+ 102 -5 65 138 315 130 163 150 -4.8 -5.3 +4.7-3.4 .128 -66 2 6221 16 52 26
11 Jan 13 13 46 21 d 92796 F2 8.7 8.5 61+ 102 -5 65 138 828 75 113 100 -4.8 -5.3 +2.141.0 .329 -18 2 6357 17 5 &
11 Jan 13 15 58 43 4 92808 MO 8.5 7.6v 6&l+ 103 66 219 E3W 35 3 55 -5.3 -5.4 +1.7+2.3 .280 32 2 8567 17 34 46
92808 = AU Ari 1 .7, Type SRS, Period €.123¢ days
11 Jan 13 16 10 4 .4%6.2 61+ 103 65 724 285 133 98 154 -5.4 -5.4 +3.6-5.5 .135 -6 z 923l 1713 27
R3L7 = 20 HL.
11 Jan 13 16 29 & .44 6.2 61+ 103 63 ** GRAR T>[lat = 35.7540.20(E.Long-55.173]
11l Jan 14 14 39 42 D 435 7 T8 5.65 70+ 114 69 135 24N 52 258 5.2 2040 7
T435 = 47 Arietis
435 = NSV 15614, 5.8, , Type VAR:
11 Jan 14 15 5 14 452 K2 7.7 7.6 71+ 11§ 44 264 895 76 18 93 -6.5 -4.4 +1.4-0.6 .383 6 3 530.3 2054 9
1l Jan 14 21 20 51 I 4598K2 6.4 5.8 72+ 116 19 zsz 308 185 79 152 -6.8 -4.2 -0.4-3.0 .315 =50 3 9 20,1 20 45 40
459 is triple: ** 7.1 8.1 0.10" 77.0** : AB 6.5 8.8 122" 239.0
459 has been reported as men-instemtenecus (0Ce 292)  Observanions are highly desived

Atila Poro
atilapor o@yahoo.com
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ASTEROID OCCULTATION TO PASS OVER IRAN IN JANUARY

Thisisthefirst of aseries of predictions for rare astronomical events involving the passage of
an asteroid (also called a'minor planet’) between the Earth and a star in the night sky. When
an asteroid, star and the earth line up, the shadow of the asteroid created by light from the star
is cast onto the Earth for a short period of time. The shadow, similar to a shadow of a solar
eclipse, can extend several thousands of miles and pass over a number of countries. Some of
these events will fall favorably over Iran and are visible to amateurs with small tele-
scopes. Astronomers focus on these occurrences because resulting measurements obtained
from the Earth can yield valuable information on the sizes and shapes of minor planetsin our
solar system, in addition to helping assess the accuracy of both ground and satellite based
positions of minor planets and stars, and potentially the discovery of new double stars. You
can be a part of this ongoing worldwide effort!

Most asteroids lie in a region between the orbits of Mars and Jupiter and are called Main Belt
Asteroids (MBAs). Ground based positions have been recorded on hundreds of these primar-
ily since the mid 19th century. Of course there are thousands of starsin the night sky and it is
common knowledge that stars are basically stationary as seen from Earth and only move very
dowly over the centuries with respect to one another. Asteroids are far closer to Earth and
pass in front of stars of differing brightness. On extremely rare occasion a naked eye star
might be eclipsed such that an observer with no optical aid can watch it. However, the more
common star to be eclipsed (‘occulted' is the correct word since eclipses have a different
meaning) has a brightness of between 10th and 11th magnitude.

Amateur astronomers with simple equipment can visually time the beginning and end of these
occultations. Minimum equipment includes a telescope (4 to 10 inchesin diameter) capable of
detecting the star to be occulted (called the 'target star'), a portable tape recorder or other de-
vice (perhaps a cell phone) that could record a continuous stream of audio and time signal
information. The most important component is time signals. Each observer must have a
source of these that can be properly synchronized with the recorder and the observer's voice.
More information on thiswill be provided in alater article.

Once the observer's voice can be recorded along with time signals, the observer is then ready
to find the star and wait for the occultation. The observer then watches during a 2 to 4 minute
window of time to detect any changes in star brightness. If the star disappears, the observer
calls 'OUT"; when it reappears, the observer calls 'BACK'. These are the English words but it
is permissible to use other words (very short words) that mean the same thing in a different
dialect.

After the occultation, the recording device can be replayed and a stopwatch or other device
used to derive the precise times of the disappearance and reappearance of the target star. A
single observation or even failure to make one can become quite valuable; but it is preferable
to have a string of observers located perpendicular to the path of the occultation at preset in-
tervals, perhaps 10 to 20 km apart. This would depend on the number of competent observers
available and equipment.

Since these are the first opportunities of the year, you can use them for practice: to first find
the star field using your telescope or together with others. But, there are some important
things to know. First the target star should be in a place in the sky that you can find. If your
sky skills are lacking, it would help to begin to improve them by obtaining a star atlas or tak-
ing a course that would allow you to find your way in the night sky using the brighter stars,
then the major constellations. A pair of binoculars in addition to a set of star charts is very
valuable.

Paul D. Maley

pdmaley@yahoo.com
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Newer model telescopes can come equipped with GPS and computer aided star finding devices and these help too, but if some-
thing goes wrong, then what do you do? This brings us back to the old way of doing this. Using your eyes to star hop your way
through the sky until you find what you are looking for. This can be time consuming but alot of fun also. By repeating this proc-
ess for various occultation opportunities you will improve your sky skills for sure.

Asteroid occultation predictions come with 5 levels of star charts that start with 45 degree wide field views and end with a field
of view the size of the Moon (30 arc minutes). In the next article | will have more tips on what to look for to determine if a par-
ticular prediction isright for you.

JANUARY 4

The 69km sized asteroid called Sabauda will eclipse a 10.7 magnitude star for up to 5.8 seconds. Now, when I say that the time
is "up to" 5.8 seconds, this means that based on today's understood diameter the occultation should not last more than this time
but could be also shorter depending on where you are located in the path. The path is predicted to cross from Bandar-e-Busher,
Shiraz, Tashk Lake, and Kerman. The time of passage is 16h06m04s UT as seen from the city of Shiraz. The target star eleva-
tion is 39 degrees, azimuth 67; the sun iswell below the horizon and the moon is not in the sky. The star's magnitude is expected
to drop 2.3 magnitudes during the occultation. See figure 1 which depicts the shadow track. Y ou can interpret al of these pre-
dictions using the color coded parallel lines. The green line is the predicted path center; the blue lines are the predicted upper and
lower edges of the occultation path, while the redlines are the predicted extreme error zones where a shift in the path could be
expected. It isimportant to know that the predictions are not absolute. The paths are simply indicators based on the historical and
most recent astrometric data on the star and the asteroid.

You can find 5 levels of star charts at:

http://www.asteroidoccultation.com/2011_01/0104 1115 _25780.htm

Interactive map link: http://www.poyntsource.com/New/Google/20110104 25780.HTM. Thislink brings you to a Google Earth
map where you can see your location and figure out where you might need to be able to go in order to best see the occultation.
Use the zoom features and the HYBRID view in order to get detailed information on such spots to set up your telescope. The
center point of the map shows the precise latitude and longitude of that point.

JANUARY 10 (the star with the most reliable path to be occulted this month)

This occultation involves the 202km size body called Winchester which will eclipse a 10.6 magnitude star for up to 16.4 sec-
onds. This path crosses Kermanshah, Dezful, Ahwaz, Shiraz and possibly Bandar Abbas. See figure 2 which shows the ex-
pected ground track. The time of central occultation is 21h19m40s UT as seen from Shiraz. The target star elevation is 71, azi-
muth 202; the sun is well below the horizon and the moon will not interfere. The star's brightness is expected to drop only 0.7
magnitudes.

You can find 5 levels of star charts at:

http://www.asteroidoccultation.com/2011_01/0110 747 23404.htm

Interactive map link: http://www.poyntsource.com/New/Google/20110110 23404.HTM

JANUARY 29 (the brightest star to be occulted this month)

The 40km diameter asteroid called Norma will eclipse a 7.4 magnitude star for up to 1.6 seconds along a narrow path in the far
north of Iran toward the Armenia border. The path goes from Orumiyeh to Tabriz and from there to Kelvaz and Tagi Dezeh.
Thereisasizable error in the prediction but the star is bright enough to be easily seen in binoculars securely mounted on a tripod
or other stable platform if no telescope is available. From Tabriz the predicted central occultation time is 15h42m41s UT. The
target star elevation there is 37, azimuth 229 but the sun elevation is -17 degrees (just prior to dawn). The drop in brightness
will be nearly 9 full magnitudes and the moon will not be afactor. See figure 3 for the ground track. You can find 5 levels of
star charts at:

http://www.asteroidoccultation.com/2011_01/0129 555 24691.htm

Interactive map link: http://www.poyntsource.com/New/Google/20110129 24691.HTM

General notes: before attempting one of these, determine that you have a telescope capable of seeing the target star clearly. Find

away to time the occultation as described above. Determine the latitude and longitude of your observing site using either GPS or
the interactive map link.

PLEAE SEE PAGE 9 & 10 & 11 FOR PICTURES




Page 17

DARK SHADOWS OVER IRAN: OCCULTATION OPPORTUNITIES FOR FEBRUARY 2011

The second month of 2011 has only one decent circumstance where an asteroid occultation is predicted to occur. On February 4,
we find that a 9.3 magnitude star will be occulted briefly by the 140km diameter asteroid 268 Adorea for a period of up to 14.9
seconds. This is a comparatively long eclipse since the average asteroid occultation is typically only 4 to 6 seconds in length;
also the star is moderately bright and is located in the constellation of Gemini. During this time the star's light will drop 3.8
magnitudes and if you have a powerful enough telescopes you will see the asteroid itself glowing at magnitude 12.8 during the
occultation period. The center of the predicted path can be seen in figure 1 as the green line. It passes only over the very far
southern part of Iran beginning near the coast at the town of Tonbak, moving westward over Arad and Evaz, north of the large
port of Bandar Abbas, and then finally crossing the Pakistan border. The central occultation occurs at 17h 00m 16s UT; from
there the target star is located at elevation 70, azimuth 101. The sun is well below the horizon and the moon is new at this time
and offers no interference. This is quite a good event and should be visible in moderate amateur instruments 6-inches (15cm) in
diameter and larger.

The asteroid is located 190 million miles (305 million km) from the earth which is twice the distance as the Sun is from the
Earth. As the asteroid shadow crosses from Saudi Arabia toward Iran it will be moving at a rate of 9.3km/second. It is well to
note that the length of an occultation depends on how distant it is from the Earth at the time and how fast it istraveling in its own
orbit relative to the Earth.

If we had ateam of three observers and three telescopes one strategy might be to find a road that bisects the path perpendicular
toitsorientation. Thereis one highway along the coast that seems to be the best candidate. The ideaisto find aroad that allows
you to move rapidly (in case of cloud development) and also one where you can safely pull to the side out of view of lighted
buildings and headlights of other vehicles. Figure 2 shows one proposed set of assignments along the road number 96 without
considering the details of the individual sites. This is for initial planning purposes only. Road 96 appears to be a good road
(from just this map view) and passes through Ahram, Bandar Kangan, and Parsian.

For new observersit isimportant to get an idea how easy it might be to locate the target star in the night sky. That is where the
set of star charts revealsits value not only as a useful training tool but also as a method to assist in star hopping to the target star.
The charts for this occultation can be found at:
http://www.asteroidoccultation.com/2011_02/0204 268 23487.htm

In figure 3 we get a 45 degree wide angle view of the area and note that the target star (which isimpossible to make out clearly)
is marked by a small cross mark in the center of the figure. Next we try to get alittle closer to see the key stars closest to the
target. Figure 4 shows a 15 degree wide field of view. From thiswe can identify the bright objects called Delta and Zeta Gemi-
norum as being the brightest stars closest to the target. Next we pick out stars identified as A and B (also known as 44 Gemi-
norum) as the next two 'helping stars'. The interior box in the figure gives us a preview of the next star chart--the 5 degree field
of view.

In figure 5 we see the helping stars A and B and also a new star C. Remember, the actual target is represented by the cross mark
in the center of the chart and the interior box represents the preview of the next level of star chart.

In figure 6 star B once again is seen and star C is not one star but actually a pair of stars. We can add new stars D, E, and F that
form a pattern too which can be accessed from star C. But if you were to use star B as your major helper star, you could then get
helper stars G, H, |, and Jto walk your way to the target. Again, note the new interior box will give us the preview to the fina
chart.

Finally we have figure 7, the smallest field of view at 30 arc minutes. Stars D, E and F are clearly visible and | have added new
stars M, N, and P. The target star is also marked. With al of these helping stars the observer should be able to independently
find his’/her way through the night sky with the assistance of ared flashlight to shine on the charts (and prevent loss of night vi-
sion) and pair of binoculars. Certainly the use of agood finder tel escope helps with the pointing.

Let's take another look at the asteroid shadow path as it crosses the Earth. In figure 8 we see an exploded view shows that the
path is not just over Iran and Pakistan but covers parts of Libya, Egypt, Saudi Arabiaand India. This leads to the possibility of
international cooperation which can produce amazing resultsif clouds or bad weather affect one region and not the other. Thisis
another reason why IOTA has attempted to disseminate predictions for these events worldwide. It isimportant for observersin
all countries to become aware of standard observing and reporting practicesin order to achieve the best results.

Next time we will address the subject of safe site selection.

Paul D. Maey
International Occultation Timing Association

Houston, Texas USA
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Universal Time For Occultation Obser vations

Universal Time (UT) is the time used for Occultations Observations. The reporting of the
instant of disappearance or reappearance of the subject of interest 1S the observation, so we
had better get the event time correct. However, obtaining a sample of UT, as accurate as we
require, is a difficult problem because time is always advancing at the rate of one second per
second, so redly the problem is three-fold; how do we obtain a sample of UT, how do we
keep a temporary copy of UT and finaly, how do we apply UT to our observations? The
techniques of obtaining and keeping a sample of UT are the subjects of thisarticle. How do
we apply UT to our observations will be discussed in future articles.

How accurate does the sample of UT need to be (?) should be the first question posed and the
simple answer is - as accurate as you can, but in a scientific realm the limits must be clearly
stated and are dependant on the method of observation. There are two methods of occultation
observations commonly used today and they are Visual Observations and Video Observa
tions. Astronomical CCD cameras can be used for some types of occultations observations,
but | have not had experience with these cameras and methods and so, are not a subject of
articles authored be me.

Visual Observations is where the observer uses the eye (sometimes two) as the light detector
and the brain as the processor. The use of a telescope enhances the view of subject obtained
by the eye. The method of recording the event time varies and can include a helper who will
write down the event time, or a tape recorder, where the observer will call out when the event
occurs and that call will be recorded onto the tape. The brain is a wonderful processor of
information but there is a delay between the event occurring and the event recording which
must be accounted, for when reporting the event time. An experienced visual observer, in
ideal conditions can report observations to an accuracy of +/- 0.1 seconds.

Video Observations is where the observer employs a video camera as the light detector and
records the observation by some means (magnetic tape, electronic memory or hard disk) and
processes the recording later, usually employing a computer and software to obtain event
times. The use of a telescope enhances the view of subject obtained by the video camera.
The most common type of camera in use today for occultation observations is the interlaced
scan variety commonly used for television broadcasts and are available in two formats, PAL
(CCIR) and NTSC (EIA), that have frame rates of 25 frames per second and 29.94 frames per
second respectively. If we take the PAL (CCIR) variety we can see that each frame has a
duration of 0.04 seconds. From experience the observer can determine a particular frame in
which the event occurred so then we can imply an accuracy of +/- 0.02 seconds to the event.
To apply a more accurate time beyond the frame rate of the camera, the observer needs to
have a thorough understanding of the workings of the camera and knowledge of what the
camerawas doing at event time.

So now our goal isinsight! We have determined that in ideal circumstances, visual observa-
tions might have an accuracy of +/- 0.1 seconds and video observations, +/- 0.02 seconds. It
isanormal regime for a measurement to be considered as accurate to the stated limits, that the
reference standard to be obtained to an accuracy of 10 times more accurate than that of the
measurement. So the goal is to have the reference time for visual observations to an accuracy
of +/- 0.01 seconds and for video observations +/- 0.002 seconds.

There are three common methods of obtaining a sample of Universal Time (UT) commonly
available today and they are Short Wave Radio, GPS and NTP time servers.

Short Wave Radio Time broadcasts were common a few years ago but sadly many nations are
closing their transmitters. Here in Australia, our national time broadcast station — Radio
VNG ceased broadcasting in 2002, however a few other countries still maintain their time
services, in America, Radio WWV and WWVH are till On-Air, asis Radio CHU in Canada.

around the globe. American observer, Scotty Degenhardt kindly uploaded to Youtube, a
beautiful lunar occultation of Saturn he observed a few years ago that has time by Radio
WWYV. So please turn on the sound system of your PC and visit,
http://www.youtube.com/watch?v=EA_cyrjiRs8

Scotty’s site was only a few hundred kilometres from the transmitter and the signa is fairly
clear, however the further from the transmitter the worse the signal becomes, until the situa-
tion becomes intolerable where there is more noise than time signal. Clearly short wave time
broadcasts have their limits and uses, and today, a better solution is available.

Dave Gault
davegee@tpg.com.au



http://www.shortwave.be/tim.html
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The Global Positioning System (GPS) is a very good time keeper.

In fact the whole system’s rationale is based on time - the methods of which is outside the scope of this article. What is within
the scope of this article is to state that most (but not all) GPS receivers have a feature called the 1 pulse per second (1PPS) that is
accurate to UT to an accuracy measured in microseconds and that if this signal is used appropriately, a GPS receiver can be used
to give times to an accuracy of +/- 0.001 seconds or better.

My experience with GPS receivers and the 1PPS signal commenced in 2002 when a fellow by the name of Geoff Hitchcox an-
nounced to the occultation community that he had found a source of cheap second hand GPS receivers and that it was probably a
good idea for Australian and New Zealand observers build themselves an occultation timer based on his KIWI Timestamp Util-
ity, due to the imminent closure of Radio VNG. This ultimately came to be known as KIWI_PC is designed to run on any old
(cheap $0.00) PC running DOS 2.0 or better. Geoff’s program is available here...http://www.oocities.com/kiwi_36_nz/kiwi/
kiwi.htm and the device | ended up building is detailed here...http://users.tpg.com.au/users/daveg/Sv6.html . 1 have made a
video of KIWI-PC, detailing options 6, 7 & 8 and it isavailable here...

http://www.youtube.com/watch?v=9k8FIgTmOfE A video of KIWI-PC in action is available here...http://www.youtube.com/
watch?v=LTppV1JIXAE

Pauline Loader developed a simple electronic device based on a PIC chip regulated by a quartz crystal called aBeeperBox. The
ideaisthat this deviceis synchronised to UT and then the beep sound or LED flash it makes is used as the time source for occul-
tation observations. 1 have 5 BeeperBoxes and have tested them all over a 24 hour period, and they al have maintained time
with accuracy suitable for visual observations. | have made videos showing BeeperBox Synchronisation to Universal Time by
KIWI-PC... http://www.youtube.com/watch?v=zAky8hNDEAI| and by BeeperSync, a program developed specifically for this
purpose by Hristo Pavlov... http://www.youtube.com/watch?v=kuMcsbbc09s A friend used a BeeperBox for the Lunar Graze
of ZC1459 and Rodney’svideo is here... http://www.youtube.com/watch?v=6atgQo0057s

During 2004, Geoff Hitchcox developed a device that would stamp the time on every frame of avideo. Generally these devices
are called a Video Time Inserter (VTI). In November 2004, Geoff sent me a prototype of his device which became known as
KIWI-OSD and over the next few months | subject it to lots of tests to ensure it’s accuracy, that it would timestamp the start and
end of the exposure to an accuracy of 0.001 seconds. The first observation that used time supplied by KIWI-OSD was for the
lunar occultation R of SAO 159021 that occurred on 2™ February 2005 at 17:54:02.52 UT +/-0.02 as observed from my observa-
tory in The Blue Mountains, Australia. A company in the U.S.A. started production of KIWI-OSD which continued until 2008
when Geoff withdrew his program. During the three years in production approximately 1500 KIWI-OSDs were produced. |
have lots of videos on Youtube that have time supplied by KIWI-OSD, for starters see... http://www.youtube.com/watch?
v=a0DMO6R557S0

Today, there is only two GPS based VTI available. One is called the TIM-10 but sadly the website no longer works and the
other isadevice called The BlackBox Camera— Sprite see...

and there is yet another couple VTIs being devel oped.

Finally, | thought 1’d have aword about using personal computers and NTP time servers to provide a sample of UT and their use
in occultation observations. One might think that using a PC (or Macintosh) in time sensitive tasks would be easy, however this
is a common misconception. None of the common operating systems in use today (for example Windows) are real time systems
that will allow determination of event times within the goals set earlier in this article. To be successful, the programmer would
need to be very experienced to take control of the operation system and to shut down all unnecessary system tasks and M.S.
Windows for example, will not alow this to happen. | know of only one case where the programmer has had some degree of
success and that is Hristo Pavliov’s program BeeperSync and even here Hristo says that only BeeperSync must be running on the
system, that the only time he can guarantee is the Synchronization pulse sent to the Begper Box and that the time shown on the
screen and the beeps sounded by the PC’s speaker are not accurate at all. Nobody has demonstrated that a program running on a
modern PC are accurate to the stated goals. However, the 30 year old operating system DOS is areal time operation system that
will allow the programmer complete control, and so KIWI-PC is a successful program, if run in pure DOS.

Next newsletter article “How do we apply UT to our observations”
Wishing everyone Clear Skies

Dave Gault
AUSTRALIA


http://www.blackboxcamera.com/pic-osd/sprite.htm
http://www.astrogeeks.com/Bliss/OccultVideo/AllTimerB.pdf
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Proper observation strategy for beginners

If you want to observe asteroid occultation and you don’t have enough experience, there will
help you to have successfully teamwork. The following information has retrieved from in-
formation gathered by Paul Maley, an experienced astronomer in occultation and eclipse

In adark night without the Moon, you go for observation with your friendsin asmall group,
but this observation has an important difference comparing to others. Tonight you experi-
ence valuable scientific phenomenon that includes important information. Then you know
you can see one of the most beautiful phenomenons of the sky at night with enough effort.
However, since a few days ago these some questions have come to your mind about this
observation. Knowing the answers of these questions can help you to organize a good pro-
gram for observing the event that will last only afew seconds.

The questions like what skills do you need? What instruments do you need? How many per-
sons you should work with? Which sky map you can use? If you have these questions you
can follow this article.

1) Choose appropriate observers. It means those observers who can work with telescope well
and find specific stars. Because this observation needs accurate data. But you should be
careful that observation maps like “Sky atlas 2000” would show apparent magnitude up to 8
and most observations have average apparent magnitude 11. It would better if you use plane-
tarium software for these observations.

2) Choose some suitable sites for observations, but the choices depend on number of observ-
ers, telescopes and timer tools. For each site you need at least an observer, an assistant, a
telescope, a chronometer and a digital clock that adjust accurately with radio signals. Having
a chronometer, some batteries and the radio announcing the accurate time is very crucial for
elimination of probable errors. Start the observation 2 minutes before the start of occultation
and go on with it at least for 2 more minutes. Study different prediction and simulate with
several software so that you don’t miss the incident, because the prediction are not yet accu-
rate. Be certain to have the sound recording system in order to record the sound of radio
waves and your voice. So that you can record the report exactly. Don’t forget that your er-
rors should be limited to afew percentages of the second, in case you don’t have the radio.

Y ou can aso use a chronometer or adigital clock, but assistant should announce the timein

every second So that the work is done precisely. In this type of observation the time should
be announce 5 minutes earlier to 5 minutes after the occultation is finished (the rise of star in
the location of observation).

3) The best method to record and measuring the time is to use GPS and communication
cards with image entry and exit together with GPS. Communication cards as KIWI OSD can
mix information like time, GPS data and ...with image and show them in TV or computer
simultaneously. To record the image use of recording cameras with 30 frames in second is
prefer to the use of CCD.

4) The precisely longitude and latitude should be clarified by proper tools or Google map.

5) Occultation is one of the incidence which doesn’t have a fix location for observation
(your system should be movable).

6) Choose an observation location with proper darkness and high security.

7) Don’t get close to crowded places, military bases and religious places.

8) Resist the fog or smug maid on your optics.

9) Make the time for reaction very quick. If you are observer who announces observation

with direct observation with your eyes, then your announcement will be delayed. For begin-
ners the delay would be about one second which is too weak. To eliminate this problem use
the software and also referred to the internet and see the observation movies saved in web-
sites named as asteroid occultation video so that you get the proper image of all the inci-
dence of that night.

10) Video recording is the best method which can be reviewed for severa times, but you
should be careful that telescope and camera are targeted on precise object.

11) Work carefully with different maps of the sky in order to find the stars properly.

12) Y ou should master the method of star jumping control the telescope with your hands.

ARYA SABOURI
aryas86@yahoo.com

Trandate:
S.Sharbaf


http://www.eclipsetours.com
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There are lots of materials about the scientific methods of recording the observation and also different characteristics of various
observation sites which were stated in the workshop and some of them were stated in this article. Also there are interesting infor-
mation about the use of instrument particularly working with timers and also the errors gain trough experience which have been

all represented in articles by various astronomers through of the world. | referred you to the following references:

http://tdc-www.harvard.edu/occultations/uranus25
http://tdc-www.cfa.harvard.edu/abstracts
IOTA_OBSERVERS_MANUAL 2007

Observations articles that write by Allen Mac Robert in this site:
www.skyandtelescope.com
http://obs.nineplanets.org/Im/rjm.html

Astronomy magazine of Iran number 115- 136- 138- 166/167

I nter national workshop on Astronomical occultation in Gonbad-e-Qabus

The international workshop on Astronomical occultation was held by representative of global society of astronomical occulta
tion, astronomy society of Najma and amateur branch of astronomy society of Iran from 17 to 19 November 2010 in coincident
with “ Eid al-Qurban” in Gonbad-e-Qabus.

In this 3-day workshop Dr. Mohammad Reza Norouzi, Mr. Aria Sabouri, Mr.Atila Pro and Mr. Dave Gault delivered speeches
on various subjects of astronomical occultation.

This workshop was particularly remarkable due to the number of people registered and participated. There were 72 participants
from different parts of Iran including: Golestan, Mazandaran, North Khorasan, Khorasan Razavi, Tehran, Alborz, Esfahan,
Khozestan, Sistan Baloochestan, Markazi, West Azarbaijan, East Azarbaijan, Fars, Semnan and Y azd.

The workshop started with the opening ceremony including “Turkmen dagger dance”. After that participants visited the longest
brick tower of the world with some comments of the guide. The workshop ended with the visit from horse riding complex and
horse race.

During the workshop “Global society of astronomical occultation announced the Middle East branch as a new section of IOTA.
It should be noted that despite all the activities throughout the world only European and Oceania are accepted as a section of
IOTA.

The workshop was successfully supported by organizations and institutions of Gonbad-e-Qabus including Municipality, Ministry
of education, The office of Idlamic guidance, Horse riding federation, Makhtoomgholi Faraghi foundation, Transport system,
Turkmen students and collegians website, Health channel, Sahra newsletter, Golestan broadcasting and Police force.

At the end participants got certification for participating at the workshop and the original certification is to be issued as soon as

scientific project is performed.
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International Workshop on
Astronomical Occultations
17th - 19th November 201

Gonbad-e Qabus, Iran



http://www.asteroidoccultation.com
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