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at the Ameri-
can Association of Variable Star 

 

. Nearly all observers who 
tried these were clouded out ex-
cept for a handful. 



This is the first of a series 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 planets in 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 

 

th century.  Of course there are thousands of stars in the night sky and it is 
common knowledge that stars are basically stationary as seen from Earth and only move very 
slowly 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

th magnitude.   

Amateur astronomers with simple equipment can visually time the beginning and end of these 

 

inches in 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 this will be provided in a later article.     

Once the observer's voice can be recorded along with time signals, the observer is then ready 

  

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 

 

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.  
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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 a lot of fun also. By repeating this proc-
ess for various occultation opportunities you will improve your sky skills for sure.   

 

arc minutes).  In the next article I will have more tips on what to look for to determine if a par-
ticular prediction is right for you.  

  

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, 

s UT as seen from the city of Shiraz.  
; the sun is well below the horizon and the moon is not in the sky

 

magnitudes during the occultation.   See 

 

which depicts the shadow track. You can interpret all 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 is important to know that the predictions are not absolute. The paths are simply indicators based on the historical

   

.HTM.  This link 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. 

  

sec-
onds.  This path crosses Kermanshah, Dezful, Ahwaz, Shiraz and possibly Bandar Abbas. See 

   

.HTM 

  

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 Taqi Dezeh. 
There is a sizable error in the prediction but the star is bright enough to be easily seen in binoculars securely mounted on a t

-

 

full magnitudes and the moon will not be a factor.  See 

  

.HTM 
General notes:  before attempting one of these, determine that you have a telescope capable of seeing the target star clearly. Find 
a way to time the occultation as described above. Determine the latitude and longitude of your observing site using either GPS or 
the interactive map link.  

 



 

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 

 

during the 
occultation period. The center of the predicted path can be seen in 

 

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 

. The sun is well below the horizon and the moon is new at this time 
-

  

million km) from the earth which is twice the distance as the Sun is from the 
km/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 is traveling in its own 
orbit relative to the Earth. 
If we had a team of three observers and three telescopes one strategy might be to find a road that bisects the path perpendicular 
to its orientation.  There is one highway along the coast that seems to be the best candidate. The idea is to find a road 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.  

 

appears to be a good road 
(from just this map view) and passes through Ahram, Bandar Kangan, and Parsian. 
For new observers it is important 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 reveals its value not only as a useful training tool but also as a method to assist in star hopping to the ta

 

.htm  
In 

  

degree wide angle view of the area and note that the target star (which is impossible to make out clearly) 
is marked by a small cross mark in the center of the figure.  Next we try to get a little closer to see the key stars closest to the 
target.  

 

degree wide field of view.  From this we can identify the bright objects called Delta and Zeta Gemi-

--

 

degree field 
of view. 
In 

 

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 

 

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, I, and J to walk your way to the target. Again, note the new interior box will give us the preview to the final 
chart. 
Finally we have 

 

arc minutes.  Stars D, E and F are clearly visible and I have added new 
stars M, N, and P. The target star is also marked.  With all of these helping stars the observer should be able to independently 
find his/her way through the night sky with the assistance of a red flashlight to shine on the charts (and prevent loss of night vi-
sion) and  pair of binoculars.  Certainly the use of a good finder telescope helps with the pointing. 
Let's take another look at the asteroid shadow path as it crosses the Earth.  In 

 

we see an exploded view shows that the 
path is not just over Iran and Pakistan but covers parts of Libya, Egypt, Saudi Arabia and India.  This leads to the possibility of 
international cooperation which can produce amazing results if clouds or bad weather affect one region and not the other. This is 
another reason why IOTA has attempted to disseminate predictions for these events worldwide.  It is important for observers in 
all countries to become aware of standard observing and reporting practices in order to achieve the best results. 
Next time we will address the subject of safe site selection.  

Paul D. Maley 

International Occultation Timing Association 

Houston, Texas USA 

 
Page 

 



Page 

 
Universal Time (UT) is the time used for Occultations Observations.  The reporting of the 
instant of disappearance or reappearance of the subject of interest IS

 
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 really the problem is three-fold; how do we obtain a sample of UT, how do we 
keep a temporary copy of UT and finally, how do we apply UT to our observations?   The 
techniques of obtaining and keeping a sample of UT are the subjects of this article.    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 I 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 

-

 

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 

 

seconds.    From experience the observer can determine a particular frame in 
-

 

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 
camera was doing at event time. 
So now our goal is in sight!   We have determined that in ideal circumstances, visual observa-

- -

 

seconds.  It 
is a normal regime for a measurement to be considered as accurate to the stated limits, that the 

 

times more accurate than that of the 
measurement.  So the goal is to have the reference time for 

-

 

seconds

 

and for -

 

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 

, however a few other countries still maintain their time 
services, in America, Radio WWV and WWVH are still On-Air, as is Radio CHU in Canada.  
The web site,  http://www.shortwave.be/tim.html

 

lists other stations commonly available 
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 
WWV.  So please turn on the sound system of your PC and visit,  

 

Scotty s site was only a few hundred kilometres from the transmitter and the signal 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. 

Universal Time For Occultation Observations 

  

http://www.shortwave.be/tim.html


 
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 with

PPS) 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

-

  

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 

 

or better.  Geoff s program is available here _nz/kiwi/
kiwi.htm

 

and the device I ended up building is detailed here .html
-

 

and it is available here

 

FIgTmOfE

  

A video of KIWI-PC in action is available here
JfXAE

  

Pauline Loader developed a simple electronic device based on a PIC chip regulated by a quartz crystal called a BeeperBox.   The 
idea is that this device is synchronised to UT and then the beep sound or LED flash it makes is used as the time source for occu

 

hour period, and they all have maintained time 
with accuracy suitable for visual observations. I have made videos showing BeeperBox Synchronisation to Universal Time by 
KIWI-PC hNDEAI

 

and by BeeperSync, a program developed specifically for this 
purpose by Hristo Pavlov s

 

and Rodney s video is here s

 

, Geoff Hitchcox developed a device that would stamp the time on every frame of a video.  Generally these devices 
, Geoff sent me a prototype of his device which became known as 

KIWI-OSD and over the next few months I subject it to lots of tests to ensure it s accuracy, that it would timestamp the start a
-

nd -

 

as observed from my observa-
-

 

KIWI-OSDs were produced.  I 
have lots of videos on Youtube that have time supplied by KIWI-OSD, for starters see 

So

 

-

 

but sadly the website no longer works and the 
other is a device called The BlackBox Camera 

 

Sprite see

 

http://www.blackboxcamera.com/pic-osd/sprite.htm

  

However, there is a build it yourself device called the AllTimer, details 
here http://www.astrogeeks.com/Bliss/OccultVideo/AllTimerB.pdf

 

and there is yet another couple VTIs being developed. 
Finally, I thought I d have a word 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 allow this to happen.  I know of only one case where the programmer has had some degree of 
success and that is Hristo Pavlov 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 Beeper 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 

 

year old operating system DOS is a real 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 
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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 
types, in his website www.eclipsetours.com

 
and with extra points added. 

In a dark night without the Moon, you go for observation with your friends in a small 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 a few seconds. 
The questions like what skills do you need? What instruments do you need? How many per-

 

) 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 

 

) 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 

 

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 a few percentages of the second, in case you don t have the radio. 
You can also use a chronometer or a digital clock, but assistant should announce the time in 

 

) 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 

      

) 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

 

) Video recording is the best method which can be reviewed for several times, but you 

  

) You should master the method of star jumping control the telescope with your hands. 

Proper observation strategy for beginners 
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@yahoo.com  

Translate: 
S.Sharbaf 

http://www.eclipsetours.com


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. I referred you to the following references:  

www.asteroidoccultation.com 
-

 

-

     

- - -
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The international workshop on Astronomical occultation was held by representative of global society of astronomical occulta-

- - -

 

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

 

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 Yazd. 
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 Islamic 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. 

International workshop on Astronomical occultation in Gonbad-e-Qabus 

http://www.asteroidoccultation.com
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