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Atila, I'm very impressed with the Middle East section of |OTA. You and the organization have | &
done great work during the past year, holding frequent meetings to educate and train observers
throughout I ran about the methods of predicting, observing, and analyzing occultations, aswell
as digributing a great newsletter frequently, nine issues in the first year alone, to keep your
organization informed of important activities and eventsin Iran and around the world. Before
IOTA-ME was founded, occultations were observed in Iran and neighboring countries only
infrequently, but now many observers across the country are contributing observations of these
events, and Iran has suddenly become an important center of occultation activity. We wish you
continued success with your efforts, in increasing the quantity and quality of occultation efforts
both in Iran and throughout the Middle East. |OTA and occultation workers around the world
look forward to our continued fruitful collaboration with |OTA-ME.

David Dunham
IOTA President
dunham@starpoer.net

Most of all those interested in astronomy in Iran have been in the progress of IOTA/ME’s activities by
the mass media in the past year, therefore there's no need for me to present a detailed report on its ac-
complishmentsin the past year, especially now that foreign and national scientists and authorities have
been attentive to some specific programs. Perhaps the only case that | must put emphasis on is [OTA/
ME’s manager’s insistence on scheduling, moving forward aim fully and assigned scientific directing
during the past year from the very first moment of its establishment.

| announced future programs of IOTA/ME by means of a video demo in the 2010 conference event in
America and up to this point It can be claimed with a great pleasure that except publication of “the Oc-
cultation” (which is also going to be published by “Iranshenas Publisher Ingtitution” in a near future),
the rest of the programs have been accomplished with higher quantity and quality.

|OTA/ME looks forward to future and attempts to fulfill its goals strongly among all the destructive and
unimportant “ hustle and bustle” of everyday and in the progress it has some flaws and imperfections for sure.

According to IOTA/ME’s scientific charter we can put the light on the most important programs such as focusing more on
asteroid occultation observing, entering the inspection of beyond Neptune dwarf planets project by occultation, studying of
comets by occultation and eclipse variable stars.

At the end, | congratulate one-year-old anniversary of thisscientific constitution to all members and colleaguesin | OTA/ME.

Atila Poro.
IOTA/ME Presdent
iotami ddl eeast@yahoo.com

It isremarkable that after one year IOTA/ME has made a great deal of progress. The web site continues
to improve allowing users to obtain information in a very organized way. The newsletter is produced
with regularity and contains articles of varying levels of interest which is consistent with the fact that
some members are more advanced than others. | OTA/ME continues to advance in terms of making oc-
cultation observations and is moving toward eventual GPS time inserted video for asteroid occultations
which will improve the level of accuracy to professional standards eventually. As expected, education isF
the mogt significant aspect of IOTA/ME progress and it is this constant theme that makes will helpinits|
future success. -

Paul D. Maley
IOTA-USA Executive Vice-Presdent
pdmal ey@yahoo.com



Mr. Atila reminded me that IOTA-ME is one year old - and | was surprised, which made me
think back to review the progress and to remember the achievements made during the last year.
Mr. Atilaand | started corresponding when he was the President of NAJMA of Gonbad-e Qabus
and the germ of the idea of IOTA-ME took holdin Mr. Atila's mind, and through great organiza-
tion skills he has welded together a keen group of people that is now an organization that is
|OTA-ME.

An organization that;

- Has held many workshops devoted to teaching the value of Occultation Astronomy and to give
training in observational techniques. I'm always astounded, by the number of attendees and by
the thoroughness of the workshop programs.

- Has published 9 newdletters. A publication that has international and local authors who are
very willing to pass on their knowledge and encouragement to the readers.

- Has many of members, who regularly contribute lunar occultation observations, that are added to the Archive of Lunar
Occultation Observations, an archive that dates from 1623.

- Has organized a successful asteroid occultation observation (2010 December 10th - 423 Diotima) which was observed by 5
teams of observers across Iran. By the way, this observation is part of the data-set that Dave Herald and | have assembled to
examine the new UCAC4 star catalogue on behalf of the U.S. Naval Observatory (USNO), which will publish the catalogue,
hopefully towards the end of 2011. So, you can see, IOTA-ME is an active and vibrant organization.

| wish to offer my congratulationsto all members of and contributorsto |OTA-ME.

Dave Gault

On behalf of the members of |OTA-ES we congratulate all members of IOTA's Middle East Sec-
tion to its 1st birthday!

In just 1 year of existence you have developed to be a remarkably active and truly successful
large group already making scientifically valuable contributions. Your very professional newslet-
ter letsus share your activities. There is no other section of 1OTA in the world that can be proud
of the participation of so many highly motivated and enthusiastic amateur astronomers than in
your country.

We are definitely looking forward to a continuous and increasing cooperation with mutual bene-
fits.

Hans-Joachim Bode, | OTA-ES President
president@iota-es.de

It has been a year since this association’s birth and just a little more than that (about two or three
weeks) since | got to know Atila .These two names are almost the same for me.

but now, it'sIOTA/ME's one-year-old birthday, therefore it’s the best to write about it. About an
association which could offer higher level education than other customary levelsin other parts of
Iran to interested students and people. 1t was able to breathe a new life into half-dead body of
Iran’s amateur astronomy. (This work was done by the help of presenting a scientific subject in
field of amateur astronomy). And this was a valuable work by itself.

In the other hand, this association has some malevolent people waiting for it to missjust one step,
which is so common and familiar to all of usin our country.

But what is so important is that, if each and every one of us follows and respect profession ethics,
we will all be winners and if IOTA/ME is able to do this, it will play ancother one of its wining
cards. It requires more patient and forgiveness from |OTA member, amateur astronomers and
from professionalsin thisjob.

All of us are young and inexperienced in group, scientific and public works and impatience is one of the characteristics of
youth. But nescience has never been. So we'll work impatiently, but wisely and swiftly while hoping for future wishes and
dreams.

Dr. Mohammad Reza Norouz
IOTA/ME Vice-President
norouz.more@gmail .com
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How to Select an Occultation for Observation and Reporting

The Best Case Sdection Criteria and Recommendations
M.R. Mirbagheri
4 Iotame.report@gmail.com

As you know by predicting occultation events through softwares like OCCULT4 you will probably have a long list including decades or in
some conditions hundreds of possible events for a certain site coordinated in a certain time interval. The best cases selection will help you to
not only to save your time and your other resources but also will give you more valuable data, more observing results and even more effi-
ciency. Here after there are some criteria are introduced by which you could gain the above achievements.

1- DATE & TIME:
Softwares usually offer you the observation list mostly based on the occurring Greenwich Universal Time for each event. First of all be careful
about the time! At first step you should assess the case according to your local time. It simply means that you should find out which cases oc-
cur at night in your local time. For doing this you need to know what is your difference from GMT. For example IRAN time zone with respect
to GMT is +3.5 hours and you should add 3.50 hours to the time you read in the software predictions. You should also consider that most soft-
wares like OCCULT4 are not sensitive to the time changes when the seasons change and they always show the standard GMT. Date and Time
considerations are very important as you will miss the events by a false calculation in the event local time.
2- The Moon Phase (illumination):
That is completely right that the light contrast between the Moon limbs and the star light helps the observer accuracy and facilitate the observa-
tion but also you should take it into your account that high Moon phases will bother your eyes and make it very difficult for you to do an occul-
tation observation as you certainly need to follow the star path against the lunar limb for the final 2 minutes before the event. Filters may help
you but they will also probably decrease the star light and affect the observation. Anyway based on the Moon Phase (ill) it is better to use these
criteria:

30% <ill <50%  Green (Good)

50% <ill <70%  Yellow (Fair)

70% < ill < 100% Red (Poor)
3- The Target Star Magnitude:
The importance of the target star magnitude mainly does matter in two cases: when the star is a faint one and when the event occurs in the
bright limb of the Moon. Do not forget that the higher star magnitude usually means higher contrast. Of course if you have a telescope with a
large aperture or if you use VTI you will probably face less difficulty. The Australian astronomer Mr. Dave Gault highly recommends you
avoid selecting the events with faint stars against bright limb. Again for a ordinary telescope in the urban areas when you use only your eyes
the recommended magnitudes are as below:

+6 <Mag. <-1 Green (Good)

+8 <Mag. <+6  Yellow (Fair)

+10 <Mag. <+8 Red (Poor/Faint)
4- TheMoon Altitude:
The Moon altitude does matter in some situations. If you want to do an observation with a telescope of the equatorial mounting type you may
have some difficulties when the Moon altitude is very high! Moreover in the cities or mountains you may have a not good horizon because of
the adjacent buildings or other mountain and it means that if the Moon altitude is very low above the Horizon you may have problems. Again
the recommended selection criteria for ordinary conditions are these:

25° <Alt. <90°  Green (Good)

15° <Alt. <25°  Yellow (Fair)

00° <Alt. <15°  Red (Poor)
5- TheMoon Azimuth:
The Moon azimuth is a very important factor if the Moon is at low angular distance from the Sun especially at times near to Sunset or Sunrise.
In such cases the Sun light affects the accuracy and comfortable of the observation. So avoid the cases in which the event occurs in the west a
little before or after sunset or in the east a little before or after sunrise. During you prediction filtering and selection avoid the below events; the
worst situations:

T 0w = Tarne £10
i Locd Sunset , then AZ=270°+30° (Red/Poor)
And also:

T =T..._+1h
[ Local Sunrise , then AZ=90°+30° (Red/Poor)

6- Selection of the day in the week:

The observation night should be preferably during the weekend days from start of every Thursday up to end of the consequent Friday.

7- Rule of the Impossible Cases (Dave Gault’s Rule):

Finally there is a practical rule that helps you remove some nonsense cases from your list with high degree of certainty. If you use only your
eyes behind your telescope eyepiece any event with the Sun higher than -8 degrees and the star fainter than mag. +5 would be impossible and
would receive a red code. This rule has been suggested by the Australian Astronomer Mr. Dave Gault. We have received no reports that could
practically reject this rule.
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Farida Farsian
ffarsian@gmail.com

First section: Optical Equipment

Binocular s — for beginning and experienced observers alike, binoculars are an excellent variable star observing tool. They are
portable, easy to use, and provide a relatively large field of view, making it easier to locate the variable star field. Much can be
done with a pair of good quality binoculars. Handheld 7x50’s or 10x50’s are generally the most useful for variable star observ-
ing. Higher magnification binoculars also work fine, but will usually require a mount.

Telescope — there is no “ideal” telescope for variable star observing; each has its own special advantage. Variable star observ-
ers can use just about every make, model, and type of telescope available. Your own telescope is the best scope!

The most popular type of telescope among variable star observers is the short focus (f/4 to f/8) Newtonian reflector with an aper-
ture of 15cm (6 inches) or more. They are usually far less expensive than other designs and relatively easy to build. In recent
years, the Schmidt-Cassegrain and Maksutov telescopes, with their compact designs, have gained considerable popularity among
new and experienced observers alike.

Finder — it is paramount that your telescope be equipped with a good tool for finding the general region of the sky in which the
variable is located. Standard finder scopes, setting circles (regular or digital), or 1X red dot/circle aiming devices can all be used
in variable star observing. Preference varies among observers, so it is suggested that if you are already utilizing one of these sys-
tems, you should stick with it, at least in the short term.

Eyepieces — A low-power, wide-field, eyepiece is an important aid in locating variable stars, and it allows the observer to in-
clude as many of the comparison stars in the field as possible. High magnification is not necessary unless you are observing faint
stars (nearer to the limit of your telescope) or crowded fields. The
exact size and power of eyepieces you will need depends on the size
and type of telescope you use. It is recommended that you have 2 or 3
eyepieces. One of these should be of low power (20X-70X) for use in
finding and making observations of the brighter variables. Other eye-
pieces should be of higher power for viewing fainter stars. Higher
quality eyepieces (especially at higher power) afford better star im-
ages, which translate into fainter star visibility. A good quality, achro-
matic, two- or three-power Barlow lens may also be a valuable aid.
(See next page for more about eyepieces.)

Mount — either equatorial or alt-azimuth mounts can be used suc-
cessfully in variable star observing. Stability is important to prevent jittery star images, and smooth movements help in star-
hopping. A drive system can be helpful when high magnification is used, but many observers make do without one.

Atlas _ A star atlas or small scale sky chart generated using planetarium software will help greatly with learning the constella-
tions and finding the general region of the sky in which a variable can be found.

AAVSO Star Charts

Once you find the region of the sky in which the variable is located, you will need AAVSO Star Charts of various scales to iden-
tify the variable and make an estimate of its brightness. The next chapter contains a detailed description of typical AAVSO Vari-
able Star Charts along with instructions on how to make them using the Variable Star Plotter (VSP) on the AAVSO website.
Clock or Watch

Your timepiece should be readable in near darkness and accurate to within a few minutes for most kinds of stars. Accuracy to
within seconds is needed for observations of special types of stars such as eclipsing binaries, flare stars, or RR Lyrae stars.

There are many ways to get accurate time. Among them are GPS devices and “atomic” clocks that use radio signals to update
themselves. Accurate time can also be found on the internet from places such as the USNO Master Clock site at http://
tycho.usno.navy.mil/simpletime.html.

Recor d-K eeping System

An efficient record-keeping system is a necessity, and observers have devised many different kinds. Some enter all the observa-
tions for the night in a logbook and later copy them on to data sheets for individual stars. Others keep a record sheet for each star
at the telescope. Still others enter their observations directly into their computers. No matter what system is adopted, one must
not be influenced by previous estimates and should carefully check all records for accuracy.

Observing Stand

Most observers use a desk or table to hold charts, record sheets, and other equipment. Many have also constructed a shelter or
cover over it to keep things from blowing away in the wind and free of dew. A shielded red light, which does not effect night-
vision, is useful for illuminating the charts. Over the years, AAVSO observers have devised many creative solutions to this prob-
lem.
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DATE ASTEROID STAR DURATION | AM | PATH MOON MOON NOTES
MAG (SECONDS) ERROR | % ELONG.

6 JANUARY FREDEGUNDIS 9.8 5.4 2.1 0.71 20 20 (1)

13 JANUARY EROS 9.6 5.6 0.31 | 0.27 76 18 (2)

17 JANUARY ALINE 10.4 11.1 2.3 0.28 36 117

18 JANUARY ANDROMACHE 12.0 6.6 i 0.69 24 129 (3)

21 JANUARY KLIO 11.1 6.1 1.8 0.39 2 168

1 FEERUARY MARITIMA 10.7 12.6 19 1.07 66 42 (4)

3 FEBRUARY ZAMBESIA 11.4 5.1 2.2 0.98 83 28 (5)

4 FEBERUARY ALEXANDRA 10.4 1921 2.3 0.25 88 12 (5)

5 FEBRUARY XANTHE 9.4 5.5 4.0 0.58 94 24 (5)

11 FEBRUARY URANIA 9.2 5.4 2.0 0.43 81 140

16 FEBRUARY AURELIA 11.7 12.9 1.2 0.28 35 88 (6)

5 MARCH DAPHNE 11.3 25.1 0.9 0.29 20 23 (5)(7)

5 MARCH VICTORIA 113 6.4 15 1.30 91 58

6 MARCH FELICITAS 11.2 6.4 19 0.43 96 34

7 MARCH LEONORA 9.9 2.9 4.0 0.58 99 92

7 MARCH LEOPOLDINA 11.4 9.5 3.4 0.82 93 54

10 MARCH HIPPO 119 5.4 2.2 0.49 92 123

25 MARCH PRETORIA 11.2 21.7 2.8 0.74 8 i

26 MARCH LORELEY 79 34 48 |[0.29 15 61

15 APRIL ROSA 8.4 6.0 6.3 | 0.45 26 155

2B MAY EUROPA 11.1 27.8 0.9 0.26 49 109 (2)

10 JUNE ABUNDANTIA 8.1 3.9 5.8 0.89 61 5 (5)

21 JUNE PARIANA 9.4 2.0 3.8 0.82 4 58

SIULY ULULA 91 5.4 4.1 0.99 95 95

21 JULY BARBARA 5.0 7.0 1.5 0.67 8 171

10 AUGUST POLYXENA 9.4 4.0 3.8 0.67 39 13 (5)

14 AUGUST LIRIOPE B.E 5.2 6.1 1.01 14 53

16 AUGUST EDNA 11.1 10.4 3.1 0.75 1 1418

4 SEPTEMBER PHILOMELA 9.7 151 2.0 0.39 83 120

4 SEPTEMBER POLYXENA 8.7 5.8 4.8 0.70 81 43

8 SEPTEMBER COHNIA 11.0 3.2 3.4 0.52 6b 20 (5)

12 SEPTEMBER | FREIA 10.8 14.2 1.8 0.29 12 148

24 SEPTEMBER | AURORA 12.2 34.6 1.5 0.28 70 17 (5)

6 OCTOBER FORTUNA 119 16.3 0.7 0.3 65 157 (2)

10 OCTOBER DEIPHOBUS 7.6 9.3 B.2 0.6 33 122

10 OCTOBER ACADEMIA 10.1 5.8 4.0 0.98 25 55

18 OCTOBER L 79 3.0 8.2 0.86 17 126

29 OCTOBER OPHELIA B.6 4.1 5.b 0.50 100 114

6 NOVEMEER APOLLONIA 119 3.5 31 0.77 54 164

9 NOVEMEER METIS 11.4 40.2 0.21 | 0.13 22 65 (2)

11 NOVEMBER | ITZIGSOHN B.1l 3.3 7.1 0.83 6 125

14 NOVEMBER | UNITAS 11.4 5.8 1.0 0.48 1 156

19 NOVEMBER | IANTHE 10.0 13.6 3.1 0.34 43 148

19 NOVEMBER | GRATIA 10.7 3.4 4.2 0.63 43 152

22 NOVEMBER | ARGENTINA 115 129 2.0 0.33 73 94

26 NOVEMBER | DORIS B.8 27.8 2.1 0.31 94 61

2 DECEMEER CHARYBDIS 112 14.4 2.3 0.33 83 23 (5)

7 DECEMBER WILHELMINA 10.7 5.8 2.8 0.76 38 79

19 DECEMBER | CHLORIS B4 B.2 4.4 0.30 38 122
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OPPORTUNITIESTO OBSERVE ASTEROID OCCULTATIONS
WITHIN IRAN IN 2012

Paul Maley
IOTA/USA

pdmaley@yahco.com Trandation: F.M oomenpour

The following list is a table I have compiled that provides the better asteroid occultation events for Iran in the coming year. It is based
on my own criteria. The very best events are highlighted in green color. The columns in the table show the UT date, name of asteroid,
the brightness of the star to be eclipsed, the maximum estimated length of the occultation, the change in brightness expected during the
occultation, the predicted path error (Sigma), the phase of the Moon, the distance in degrees of the star from the Moon, and any impor-
tant notes.

I have bolded certain numbers in columns that should be paid attention. These include the brighter target stars, the paths with minimal
expected prediction inaccuracy, cases where the moon elongation is close, and small magnitude drops. For more details consult the
following sites:

http://www.asteroidoccultation.com

http://www.poyntsource.com/New/Future2011.htm

Table 1. List of asteroid occultations over Iran in 2012. (Page 11)

(1) LOW ALTITUDE; CLOSE PROXIMITY TO HIGH PHASE MOON

(2) SMALL MAGNITUDE DROP THAT MAY NOT BE DETECTED VISUALLY

(3) STAR IS RATHER FAINT

(4) PATH ERROR SHOULD BE NOTED

(5) MOON ELONGATION COULD BE AN ISSUE

(6) LOW ALTITUDE

(7) EVENT OCCURS SHORTLY AFTER SUNSET

**If there is one event that should not be missed, it would be the occultation of a 7.9 magnitude star by the asteroid 165 Loreley on
March 26, 2012. The path is shown in figure 1. The track is approximately 208km in diameter and the star elevation will be 65 degrees
above the southwest horizon. The moon will offer no problem. It occurs after sunset with the sun 29 degrees below the horizon offer-
ing enough opportunity to set up and observe with plenty of time to spare. This is a very long occultation, lasting for up to 34 seconds,
and the magnitude drop will be large so that even first time observers should easily spot the disappearance and reappearance of the star.
The path is quite favorable and crosses the road between Tehran and Damghan. Observers should spread out along this zone to cover
not only the path between the blue lines but also the error zone out to and past the redline lines. This means also setting up along high-
way 5 or highway 7 for the southern part of the path.

Figure 1. The path of the March 26, 2012 Loreley occultation over Tehran and the highway to Damghan. (Page 12)

OBSERVING FRACTIONAL MAGNITUDE DROPS

When the occultation is expected to result in a brightness change of less than one magnitude, this offers a particularly difficult situation
for visual observation and also possibly for video recording. Under really good atmospheric conditions an experienced visual observer
may detect a drop of up to 0.5 magnitude, generally using averted vision. However, inexperienced observers will more often than not,
be unable to reliably detect such a variation. Therefore it is recommended that for first time observers, that they not be deployed except
to watch more experienced observers in action.

Video recording will likely be unable to clearly establish the times of disappearance and reappearance unless the camera integrates
frames where the magnitude change is 0.5 or less. It is also helpful if there are a number of stars in the field of view and even more
helpful if by luck, a star of similar brightness to the target star is located quite nearby.

The term "averted vision" is used to describe how a visual observer can look at the target star but not directly. That is, the observer re-
laxes the eyes such that he/she can see more than one star at the same time. Essentially the eyes are not focused on the target star only.
This is something that must be practiced. Even so, this technique is not always successful and video recording is far more reliable.
Should seeing conditions be problematic, the observer should consider aborting the occultation. This could happen where when looking
at stars through an eyepiece it is evident that short term brightness fluctuations are occurring regularly and those brightness changes
equal or exceed the brightness change expected during the occultation. Usually the atmosphere is more turbulent after sunset and tends
to stabilize the closer you get to sunrise. Being located near sources of turbulence or heat such as looking over mountains or houses /
buildings with roofs that are radiating the day's heat into the sky must be avoided.

THREATS TO THE PREDICTION

The obvious threats to a successful observation can first be detected by looking at Table I and also be reviewing the prior article which
discussed characteristics of each asteroid occultation. But the most significant problem in these predictions is the unexpected duplicity
of the star and proper motion errors of the star. In some cases, these can be spotted through examination of star catalogs but in other
cases they are found in real time by learning that all or most observers have experienced no occultation based on the observation site
strategy. One of the hidden 'benefits' to such failed observation is to discover these errors which can be applied later on for future oc-
cultations involving the same star. This is another situation in which a failure can have a positive result.

Page 14 International Occultation Timing association/Middle East Section NEWSLETTER 11




Interview with Dr. David Dunham (IOTA President)
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I am David Dunham, 68 years old. I received my undergraduate degree, B.S. in astronomy, from the University of California,
Berkeley, in 1960, and a Ph.D. in astronomy, specialty celestial mechanics, from Yale University in 1971. I live in Greenbelt,
Maryland, USA, about 20 km from downtown Washington, DC.

My main employment has been calculation of complex spacecraft trajectories as a contractor for NASA's Goddard Spaceflight
Center, and for other institutes.

My main work was for the geomagnetic tail and comet missions of the ISEE3/International Cometary Explorer spacecraft that
first visited a comet, Giacobini-Zinner, in September 1985, and for the Near Earth Asteroid Rendezvous (NEAR) mission that
first orbited and asteroid, (433) Eros, in February 2000. I helped establish the International Occultation Timing Association
(IOTA) in 1975, and have been President of it since then.

I became interested in astronomy in 1955 when I was 11 years old while living under mostly clear skies in the desert climate of
Karachi, Pakistan. My father was a civil engineer
who worked for two years on the design for a mod-
ern fish harbor for the then capital of Pakistan. I was
amazed one day to see the names of over 250 stars,
most with Arabic names, in a large dictionary — I
wanted to find all of them in the sky. I self-taught
myself the constellations there.

When I was 15 years old, I almost saw a grazing
occultation of the 3rd-mag. star beta2 Capricorni
from my home in La Canada [pronounced "La Can-
yada", a Spanish word for canyon], about 25 km
north of Los Angeles, California, but it was by
chance, those events weren’t predicted then. I was
amazed to see the star pass close over the Leibnitz d o
Mountains at the lunar South Pole, to actually see the w I Vet
motion of the Moon with my 60mm refractor. : - P o o e SO
I realized that if I had been just a few km farther to i
the northwest, I would have seen the star disappear
and reappear among the Leibnitz Mountains as a true
grazing occultation. I thought it would be neat if someone could predict graze lines so that one could travel to them, but at that
age, | thought I would not be able to do that. Five years later, after learning much more math and astronomy, I wrote the first
computer program to calculate graze paths. In 1962, even in northern California where I lived then, it was cloudy for each of my
first attempts, but in September of that year, I telephoned Ronald Royer about a graze of the star 5 Tauri that would be visible 60
km northwest of Los Angeles, and he announced that at a meeting of the Los Angeles Astronomical Society.

Leonard Kalish travelled to the small crossroad town of Castaic Junction and saw the star disappear and reappear several times
with his telescope, the first expedition to see a grazing occultation. In 1963, other observers and I obtained the first good
observations of grazes in California and elsewhere, mainly using stopwatches, tape recorders, and short-wave radios for time
signals to time the phenomena. The efforts were published in Sky and Telescope, and interest in these events increased,
resulting in the founding of IOTA in 1975.

IOTA is the International Occultation Timing Association, an organization of mainly amateur astronomers to promote the obser-
vation and analysis of occultations. IOTA had its beginnings informally in late 1962 and 1963, when I wrote the first computer
program to calculate grazing occultations, and started distributing predictions of these events and encouraging others around the
world to observe them.
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Although the idea of grazing occultations was not new, during the previous years,
their observation was not encouraged because there were no comprehensive charts
of the lunar profile; that changed in 1964 with the publication of charts of "the Mar-
ginal Zone of the Moon" by Dr. Chester B. Watts. Also, the calculation of grazing
occultation paths was very tedious, with the hand calculations that were necessary
before I wrote the first software to compute them; in those days, the mechanical
calculators in common use could only do the basic arithmetic calculations; they
could not evaluate functions like logarithms, sines, and cosines, which had to be
looked up in large books.

A few grazes had been observed by chance in the past, even in the late 1700's, but
the observers did not know in advance that they would occur, and just a few |
observations were made before our expeditions in the early 1960's.

In 1936, astronomers at the Royal Greenwich Observatory calculated the southern limit for a grazing occultation of Regulus that
crossed England, and they made an expedition to observe it, but they were clouded out. That was the only expedition for a graze
of which I am aware until my work in the early 1960's. In the late 1950's, amateur astronomers had been mobilized to observe
the newly launched artificial satellites, and I was part of that "Moonwatch" effort.

Those observations involved accurately timing passages of the satellites, so my initial efforts were to encourage those in the
Moonwatch program, to apply their techniques to observing lunar occultations, especially grazes.

I avoided it as long as possible, obtaining help from the institutions where I studied and worked (such as Yale University where I
attended graduate school, and the University of Texas Department of Astronomy, where I worked in the early 1970's), but finally
the increasing number of observers and size of our mailings to distribute predictions and keep them informed of observations,
and observation techniques, forced us to form the dues-paying organization of IOTA, founded in July 1975 with the name sug-
gested by Homer Da Boll.

The structure of [OTA remained somewhat informal until 1983, when IOTA became officially incorporated, and obtained status
as a tax-exempt (in the USA) scientific/educational research organization.

Although the initial emphasis of IOTA was on observation of grazing occultations, in the late 1970's, IOTA began observing
occultations of stars by asteroids, as predictions of those events became accurate enough to observe the events by the larger
asteroids. Especially after the accurate star catalogs from ESA's Hipparcos mission became available in 1997, the accuracy of
the predictions became much better, and since then, IOTA's work has been dominated by the observation and analysis of
asteroidal occultations.

2005 July 18" Antares graze, Texas

1. IOTA (incorporated in USA, emphasis on N. America, but worldwide membership).

2. IOTA/European Section.

3. Occultation Section of the Royal Astronomical Society of New Zealand (includes Australian members).
4. Occultation section of LIADA (League of Latin American Amateur Astronomers).

5. IOTA/South Asia (organized in India, was active in early 2000's, but became inactive; they are trying to get started again in
India).

6. IOTA/Middle East.

Basically, there is scientific value to learn about both the
occulting, and the occulted, bodies, due to the higher angular
" resolution than can be achieved with direct observations of
the objects. The priority of values has changed as other tech-
niques have, for example, improved the lunar ephemeris with
laser ranging to the reflector arrays placed on the Moon. Uses
include refining the lunar profile, determining the sizes and
shapes of asteroids and trans-Neptunian objects (TNQO's),
measuring the atmospheres of major planets, and determining
the angular sizes and close duplicity of stars. But the work is
also fun, it's interesting to make the observations, and to co-
ordinate with other observers to try to obtain the best cover-
age of occultations.

I like them both, but I now observe asteroidal occultations
more frequently, putting much more effort into them. So
now asteroidal occultations are my main goal, since the sci-
ence obtained from them is more interesting to me, learning
the sizes and shapes of more distant objects, and resolving stars to more than ten times the resolution than is possible with lunar
events. But certainly grazing occultations, involving brighter stars and multiple occultations, are the more spectacular to see.
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- [ think that IOTA's most important accomplishments include:

1. The first confirmation of lunar meteor impact flashes, with simultaneous video recordings of impact flashes on the Moon
made from widely-separated locations during the 1999 November 18th Leonids storm.

2. The first detection and claim that asteroids had satellites, with Paul Maley's observation in March 1977 of an occultation by a
probable satellite of (9) Métis, while others 900 km farther south recorded the occultation of the bright star (3rd mag gamma
Ceti) by the asteroid itself.

David Dunham Correction: The asteroid was (6) Hebe, not (9) M étis. (9) Métis occulted a 6th-mag. star in northern South
Americain December 1979, so | might have confused those two events when | wrote to you. During that December 1979
occultation, Paul Maley travelled to Geor getown, Guyanna, wher e the only safe location where he could observe was the
roof of the hotel where he stayed. From there, he photographed the occultation, asa break in the trail of the star using a
camera on a fixed tripod with a long exposure; it wasthefirst ever photographic observation of an asteroidal occultation
and the first drift-scan observation of an occultation, a technique now used by many observers with CCD imagers at-
tached to their telescopes. An observer in Venezuela, outside the path, claimed to have observed an occultation, indicat-
ing a possible lar ge satellite of M étis, but that observation was later discounted; the sky was partly cloudy when that ob-
servation was made.

In October 1980, two observers in California 600 meters
apart independently saw a brief occultation by a satellite
of (216) Kleopatra, while observers in Washington, Al-
berta, and British Columbia observed the main occulta-
tion. Only a few months ago, the orbit of one of two satel-
lites of Kleopatra, observed with the Keck telescopes, was
shown to be consistent with the 1980 observations in Cali-
fornia.

This was several years before the Galileo spacecraft im- =
aged Dactyl, the satellite of (243) Ida in the late 1980's, [©
which is usually accepted as the first discovery of a satel- [
lite of an asteroid. But IOTA did that earlier. i
3. Measurement of small variations in the diameter of the |
Sun, from observations made near the edges of the paths
of total and annular solar eclipses. The measurements first
disproved significant secular changes, but indicate
possible cyclical changes that might have important cli-
mactic consequences.

4. Measurement of the strange shape of (216) Kleopatra,
from an occultation observed across the northern USA on Jan. 19, 1991, showing that the asteroid was 4 times as long as it is
wide, confirming the extremely elongated object suspected from light-curve observations. Radar measurements in 2000 revealed
more about the asteroid's shape, while the occultation observations could measure the size. Of course, IOTA's observations have
measured the shapes of several other asteroids, too.

5. Discovery of several close double stars from occultations of stars by asteroids and by the Moon.

No, we don't have any special plans for it; there's nothing that we can do that large professional observatories and orbiting space-
craft can't do better. But of course many IOTA observers have their own individual plans to observe it, just for their enjoyment,
to observe a rare astronomical event.

During the transit in 2004, I recorded it along with 17-year Cicadas, beetle-like insects that live in this area, but which stay in the
ground and only emerge every 17 years. 2004 was one of the years they emerged (they make a distinctive noise), and they only
emerge in May and June, so it was the first time in over 1000 years that they emerged during a transit of Venus, the last time
being before the Americas were colonized by European settlers. But this was only a curious coincidence, not a scientifically
valuable observation.

I'm glad that an IOTA section has formed in the Middle East, to take advantage of the clear desert skies in the area and cover
occultations that are usually not visible from areas with other IOTA observers - it extends our coverage and ability to observe
occultation phenomena.

As you and your many IOTA-ME members learn to observe occultations, you will make increasingly better observations that
will add to the scientific results we are accumulating. We look forward to more cooperative programs with [OTA-ME.
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Cross Section of Typical Eyepiece
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Baffle plate in eyepiece
L —l-«—— s the focus point

and where the Reticle
is to be positioned
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Techniquesto Improve the Timing of Lunar

Occultation Reappear ance Events

Trandation: Farida Farsian

INTRODUCTION: Dave Gault. I found the article reproduced below in an old .pdf copy of the [
1975 Occultation Newsletter (ON) and thought it might help IOTA-ME observers with obtain- |
ing more reliable timing of Lunar Reappearance events. I asked my daughter Tara to retype
the article, which I sent to the original author, so he might revise it somewhat.

Robert (Bob) Sandy is a highly respected Occultation observer. Bob observed his first lunar
occultation on November 30th, 1960, which was a dark limb disappearance of WZ Piscium (ZC
308), observed from Independence Missouri, USA, where he obtained a residual O-C of 0.01”.
Bob has since observed well over 1000 total lunar occultation events, a tended approximately
124 successful Graze Occultation expeditions and 6 Asteroid Occultation positive observa-
tions.

Occuttation g) Newsetter

A Reticle Eyepiece for Observing reappearances

Robert L Sandy
Reprinted from ON Vol1,No.4 (May 1975)

Much has been written in past papers by Dunham and others about the problems or difficulties associated with trying to time
star reappearances accurately. And several ideas have been suggested as to how to observe them more successfully. The pri-
mary problem, of course, has been knowing exactly where to look, since the star is invisible behind the moon right up to the
time it reappears at the lunar limb. The problem is compounded if the moon is in a gibbous phase, say 65% sunlit, or more, so
that the dark limb is not visible by earthshine.

Anyone receiving the OCCULT total occultation predictions produced by David Herald (Australia) knows that the scientific
value of his/her timings increase when the moon is near full phase mainly because it is more difficult to visually see a star
being occulted close to full Moon, I began timing occultations on a regular bases in 1960, and after several times getting up in
the wee hours of the morning to time predicted reappearances, only to miss getting accurate timings because I was not look-
ing close enough to the right location at the Moon's limb/edge where the star/s were predicted to reappear, I designed and
completed (March, 1972) a most valuable aid, a special reticle permanently mounted in an eyepiece.

The late Walter Fellows (Santa Fe, New Mexico; USA) probably was the first (in 1968) to design a eyepiece reticle specifi-
cally for use in timing star reappearances (see p.18 of the 2nd issue and p.310 of the May, 1971 Sky and Telescope) I saw his
reticle eyepiece while visiting him in August, 1969 and was very impressed; so much so that when a star reappeared in the
window of his reticle. I was so enthralled that I forgot to start the stopwatch when the event occurred.

Where Mr. Fellows' reticle was drawn on tissue paper laid across the focal plane of a wide-angle Erfle eyepiece, mine was
photographed using a piece of 35mm Eastman Kodak negative High Contrast Copy film. This film has extremely fine grain
and ultra high resolution. And in the unexposed portion of this negative-type film, the base is as clear as glass.. The design for
my reticle was drawn on a large piece of flat black artists board, using white ink. White lines, white circles and numbers came
out black on the processed film. The original drawing was made five times the desired final size.

My telescope for observing occultations is a 6-inch f/7.58 clock driven Newtonian, is it important that the reticle be scaled to
the focal length of the telescope objective. I.e., as the reticle is scaled for use with a focal length of 45.5 inches, it can be used
only with telescopes having a focal length within about 3 inches of that figure.
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In the illustration, please note that there are two circles; the larger one represents Robert Sandy's Reappearance Reticle
the moons apparent size when it is at minimum perigee distance, and the smaller
represents maximum apogee. I will be happy to supply, to anyone interested, the
simple formula for converting the angular diameters at perigee and apogee, into
the linear dimensions needed for a reticle. The numbered spokes on the reticle
represent PA, at 22*5 intervals. The large, dense, black area (created with a pa-
per cut out rather than with white ink) on the reticle is used to block out most of
the moons bright side.

After the film was processed, a scratch-free frame was selected, cut circular, and
places in the focal plane of the eyepiece, with a think piece of 2 x 2’ slice
mounting glass (anti-reflection coated) demented to the film to protect it from
getting scratched, and to keep it flat.

The eyepiece selected for mounting the reticle should be of the Erfle design, to
provide a large real field. In my case, I mounted the reticle in a Galoc 16 -mm 180
focal length wide angle erfle giving a magnification of 72 x. Another compara- \
ble eyepiece is the Konig 16 —mm eyepiece sold by University Optics.

AN

——

It is suggested that a combination of objective and eyepiece focal lengths to
chosen so as to give a real field approaching, or even exceeding 1* (two moon diameters can be observed in the field). My
experience with Galoc has been very good, and I recommend it highly.

The reticle eyepiece is used in the following way. More the equatorially-mounted telescope in K.A only, and rotate the eye-
piece in the drawtube until the moon is seen to move parallel to the 270*& line in the reticle, which properly orients the reti-
cle. Then as the eyepiece does not have extremely flat field, bring a star, or detached peak, into the PA segment in which the
star to be timed is expected to reappear, and focus on it, then re-position, so that the moon is centred within the reticle circles.
The large black area of the reticle is dense but not opaque, so the moon can still be seen behind it, of course, it is been easier to
centre the moon is the earth lit limb, and consequently ht entire circular outline is visible. The clock drive is then needed to
cold the moon stationary in the field.

The OCCULT predictions give the PA (Position Angle) of the predicted point of star reappearance. Interpolate this value be-
tween the calibrated spokes, and between the apogee and perigee circles, and watch that spot, as that is just where the star will
pop out.

With my reticle, I'm now able to time reappearances with the same accuracy as for star disappearances.

Robert L. Sandy, 4901 N.E. Valley View Road; Blue Springs, Missouri USA

Cross Section of Typical Eyepiece
4 N

—

Baffle plate in eyepiece
- — |- s the focus point

and where the Reticle
Is to be positioned
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Aperture Longitude Latitude Alt
20 +494227. +34 633.4 1724

ref Tel Observer Star No. y md h m s PhGrMrCeDb O-C
001 A B. Karimifar R 3185 201110 716 65299 DD T1 -0.29

Aperture Longitude Latitude Alt
20 +494227. +34 633.4 1724

ref Tel Observer Star No. vy mdh m s PhGrMrCeDb O-C
001 A B. Karimifar R 348 20111013195658.70 RD T1 -0.35
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13

14

15

16

17

18

19

Aperture Longitude Latitude Alt
20 +494227.0 +34 633.4 1724

ref Tel Observer Star No. y md h m s PhGrMrCeDb O-C
001 A B. Karimifar R 3187 201110 716562844 DD T1 -0.22

Aperture Longitude Latitude Alt
20 +5312 53 +30 034.1 1569

ref Tel Observer Star No. vy md h m sPhGrMrCeDb O-C
001 A F. Ashkar R 3070 201110 6181024 DD S1 0.32

Aperture Longitude Latitude Alt
20 +5312 53 +30 034.1 1569

ref Tel Observer Star Noo. y mdh m s PhGrMrCeDb O-C
001 A F. Ashkar S 164080 201110 62030565 DD S1  0.39

Aperture Longitude Latitude  Alt

20 +512310. +354215. 1220
ref Tel Observer Star No. y md h m s PhGrMrCeDb O-C
001 A F. Farsian R 3070 201110 6181133.7 DD S1 -0.17

Aperture Longitude Latitude  Alt
20 +512310. +354215. 1220

ref Tel Observer Star Noo. y mdh m s PhGrMrCeDb O-C
001 A F. Farsian R 3185 201110 716125045 DD S1  0.07

Aperture Longitude Latitude  Alt

20 +512310. +354215. 1220
ref Tel Observer Star Noo. y md h m s PhGrMrCeDb O-C
001 A F. Farsian R 3187 201110 717 0479 DD S1 0.03

Aperture Longitude Latitude  Alt
20 +512310. +354215. 1220

ref Tel Observer Star Noo. y mdh m s PhGrMrCeDb O-C
001 A F. Farsian R 3184 201110 716194546 DD S1E -0.73
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20

21

22

23

24

25

26

Aperture Longitude Latitude  Alt
31 +493453. +371547. 8

ref Tel Observer Star Noo. Y md h m sPhGrMrCeDb 0O-C
001 A R. Momenpoor R 3184 201110 7162226 DD S1 0.03

Aperture Longitude Latitude  Alt
31 +493453. +371547. 8
ref Tel Observer Star No. vy mdh m s PhGrMrCeDb O-C

001 A R. Momenpoor R 3187 201110 7165155 DD S1 0.27

Aperture Longitude Latitude Alt
25 +605223.4 +292943.9 1384

ref TelObserver Star No. v md h m s PhGrMrCeDb O-C
001 A F. Sheikh R 465 20111014184417.2 DB S1 1.65

Aperture Longitude Latitude  Alt

15 +484528.4 +311721.2 17
ref Tel Observer Star No. y md h m s PhGrMrCeDb O-C
001 A H. Kahvaee R 3184 201110 716 4444 DD S1 0.99
Aperture Longitude  Latitude Alt

15 +484528.4 +311721.2 17
ref Tel Observer Star No. y mdh m s PhGrMrCeDb O-C

001 A H. Kahvaee R 3185 201110 71559 1.5 DD S1  0.20

Aperture Longitude Latitude Alt

15 +484528.4 +311721.2 17
ref Tel Observer Star No. vy md h m s PhGrMrCeDb O-C
001 A H. Kahvaee R 3187 201110 717 054 DD S1 0.14
Aperture Longitude Latitude Alt

20 +5312 53 +30 034.1 ~?
ref Tel Observer Star Noo. y md h m s PhGrMrCeDb O-C

001 A M. Hesampoor S 164080 201110 6203055 DD S1  0.05
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27

28

29

30

31

32

33

Aperture Longitude Latitude Alt
20 +605223.4 +2929439 1384

ref Tel Observer Star Noo. y mdh m s PhGrMrCeDb O-C
001 A S. Kaviani R 3185 201110 7175029.2 RB S1 0.09

Aperture Longitude  Latitude Alt
20 +542153.8 +315046.5 1241

ref Tel Observer Star No. y md h m s PhGrMrCeDb O-C
001 A S. Shamshiri R 465 2011101420 1335 RD S1 -0.88

Aperture Longitude Latitude Alt

20 +542153.8 +315046.5 1241
ref Tel Observer Star No. y md h m s PhGrMrCeDb O-C
001 A S. Shamshiri R 3185 201110 716 9506 DD S1 0.46
Aperture Longitude Latitude Alt

20 +542153.8 +315046.5 1241
ref Tel Observer Star No. y md h m s PhGrMrCeDb O-C
001 A S. Shamshiri R 3184 201110 7161414 DD S1 0.09

Aperture Longitude Latitude Alt
20 +461954. +38 219.3 1500

ref Tel Observer Star No. y mdh m s PhGrMrCeDb O-C
001 A A. Valipoor R 2226 2011 9 317 1 247 DD S1 0.24

Aperture Longitude Latitude Alt
20 +494227. +34 633.4 1724

ref Tel Observer Star Noo. y mdh m s PhGrMrCeDb O-C
001 A B. Karimifar S 187416 2011 103115131540 DD T1 -0.25

Aperture Longitude Latitude Alt
20 +5236 1.8 +293452. 1524

ref Tel Observer Star No. y md h m s PhGrMrCeDb O-C
001 A A.HRiasatifard R 2757 20111031172246.9 DD S1 -0.07
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34 -
Aperture Longitude Latitude Al N s

20 +494227. +34 633.4 1724 E o=

©

m =

ref Tel Observer Star No. vy mdh m s PhGrMrCeDb O-C < 3

001 A B. Karimifar R 2757 201110311720 801 DD T1 -0.74 — 8

S

©

35 5
Aperture Longitude Latitude Alt — i

15 +5236 1.8 +293452. 1524 T 8

) -3

ref Tel Observer Star No. y md h m s PhGrMrCeDb O-C < Q

001 A M. Hesampoor R 2757 20111031172245 DD S1 0.89 x &)
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M.Mirshams, Alireza Vafa, Sun-synchronous orbit design methodology to satisfy required frequency of observation in
apace remote sensing satellite systems 8th IAA Symposium on Small Satellites for Earth Observation, Berlin,
Germany, April 4-8, 2011.

M.Mirshams, Alireza Vafa, SPACE REMOTE SENSING SATELLITE SYSTEM FOR DISASTER MANAGEMENT WITH
GEOGRAPHICAL LIMITATIONS 7th IAA Symposium on Small Satellites for Earth Observation, Berlin, Ger-
many, May 4-9, 20009.

M.Mirshams, Alireza Vafa, Universal Small-Satellite Platform Conceptual Design, 4™ Asian Space Conference, Taipei,
Taiwan, October 1-3, 2008.
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