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Observer: A.Mohammad Valipoor
Place name: Tabriz

Sites

Longitude: + 46 19 54

Latitude: + 38 2 19.3

Altitude: 1500 m

Telescopes

Aperture: 20 cm

Focal length: 100 cm

Optics: Newtonian reflector
Mounting: Equatorial

Event time & type
Year/Month/Day: 2011/3/14
Hour/Min/Second: 18:5:47.5
Event type: Disappear

Is it a Graze: No

Limb: Dark limb

Star name: SAO79031 - ZC107 - XZ10368
Method of Timing & recording: Stopwatch
(visual)

0-C:-0.25

Observer: M. Rahmati
Place name: Arak

Sites

Longitude: + 49 43 38.5
Latitude: + 34 4 35.5
Altitude: 1718 m
Telescopes

Aperture: 10 cm

Focal length: 70 cm

Optics: Other

Mounting: Altazimuth
Event time & type
Year/Month/Day: 2011/3/14
Hour/Min/Second: 18:24:32
Event type: Disappear

Is it a Graze: No

Limb: Dark limb

Star name: SAO79031 - ZC1077 - XZ10368
Method of Timing & recording: Stopwatch
(visual)

0-C:-0.59
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Observer: H.Ruydargari
Place name: Tehran

Sites

Longitude: + 51 22 10.2
Latitude: +35 42 12.4
Altitude: 1215 m
Telescopes

Aperture: 12 cm

Focal length: 100 cm
Optics: Refractor
Mounting: Equatorial
Event time & type
Year/Month/Day: 2011/3/14
Hour/Min/Second: 18:16:54
Event type: Disappear

Is it a Graze: No

Limb: Dark limb

Star name: SAO79031 - ZC1077 - XZ10368
Method of Timing & recording: Stopwatch
(visual)

O-C:-0.71

Observer: Parisa Vakili
Place name: Tehran

Sites

Longitude: + 51 21 4.9
Latitude: + 35 45 57.6
Altitude: 1610 m
Telescopes

Aperture: 12 cm

Focal length: 100 cm
Optics: Refractor

Mounting: Altazimuth
Event time & type
Year/Month/Day: 2011/3/14
Hour/Min/Second: 18:16:36.5
Event type: Disappear

Is it a Graze: No

Limb: Dark limb

Star name: SAO79031 - ZC1077 - XZ10368
Method of Timing & recording: Stopwatch
(visual)

O-C: +0.81

Observer: Z. Momenzadeh Event time & type

Place name: Mashhad Year/Month/Day: 2011/3/17
Sites Hour/Min/Second: 17:50:29.40
Longitude: + 59 32 45.8 Event type: Disappear

Latitude: +36 17 16.5 Is it a Graze: No

Altitude: 1045 m Limb: Dark limb

Telescopes Star name: SAO117997 - ZC1457 - XZ14967
Aperture: 15 cm Method of Timing & recording: Stopwatch
Focal length: 75 cm 0-C: -0.31

Optics: Newtonian reflector
Mounting: Altazimuth
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97" Astronomy club of Mashhad and the last
one in year 1389 (Iranian Calendar) was per-
form to introduce scientific workshops like
occultation international workshop and how to
verify to get the certificate of these work-
shops, after this, members who participated in
occultation workshop (that made by IOTA
middle east section) and verified by IOTA-
ME president Mr.Poro cashed the certificate
of occultation timing association.

5 persons who receive the certificate are:
A.Haghighi , H.Taezadeh, M.Ghasemi,
M.Dehghan, Z.Khakzadi.
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Asteroid occultation report:

According to information gathered from occultation prediction’s sites and softwares, Peraga occult with TYC
1879-00114-1 star in Gemini constellation.

Magnitude of star in 10.9 and magnitude of Peraga is 12.9

A group from Mashhad who celebrated in occultation international workshop was going to observe this event.
Their equipment to observe is one 6" Newtonian telescope and one 8" dobsonian telescope with advance sky
atlas and timing devices.

But unfortunately cause of low altitude and high magnitude of star, they can't to timing carefully...
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HAPPY NEW YEAR ...

Dear friends of the |IOTA Middle East section in Iran,

on behalf of the president of IOTA-ES, Hans-Joachim Bode, and
myself let me express all our best wishes for a successful,
healthy and prosperous New Year. All European observers were
happy to learn about the coming together of your group of ac-
tive and highly interested occultation observers. We are proud
that you chose the large worldwide |OTA-community for your
organizational home. With much admiration we read your first
newsletters to learn about all your efforts and goals.

This year | will hopefully have the chance to meet many of you
personally in your most interesting country that | know already
from quite a few travels before. This may lead to closer connec-
tions and scientific exchange between Iran and Europe in the
future for our common benefit.

With best regards,
Dr. Eberhard Riedel
IOTA-ESPublic Relations

The Persian new year, called Nowruz (or Norouz) —New Day— is a cele-
bration of renewal and change.

The UN's General Assembly in 2010 recognized March 21 as the Interna-
tional Day of Nowruz, describing it a spring festival of Persian origin
which has been celebrated for over 3,000 years and calling on world coun-
triesto draw on the holiday'srich history to promote peace and goodwill.
There are hundreds of traditions, stories, and legends lies behind the word
Nowruz that requires unlimited time to explain. But as a short sentence:
wish you a very good year and have it delightful.

Sale-No-Maobarak
Arya Saboury
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Atila,

Happy New Year! Now very soon for you. About twenty years
ago, a colleague from Iran at my office then, would ask me each
year the time of the vernal equinox, since she knew that | would
know, from my interest in astronomy. Sometimes we went to her
party to celebrate. But for Dave Gault and Bob Paton, it is the
opposite, the beginning of their autumn, then winter. For as
tronomers, maybe that's better, in the southern hemisphere,
where the nights will now be longer. The weather isn't as severe
in Australia as it is here, or in Iran, during the winter. Best
wishes!

David Dunham
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Iran and Iranians are integrated with nature. he knows when the nature is
new and when it goes to sleep. He knows this complete understanding of the
nature centuries. And today, in the early third millennium AD I, as a Persian
congratulate new Persian solar year 1390 with the full understanding of the
nature to you all. | wish you joy and beauty.

Dr. Mohammad Reza Noruz
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Atila is asking me:

Nowruzisnear! Do you know anything about it?

And he send me a web-site published by Wikipedia.

Wow! No | never heard anything about Nowruz before this question, but
| learned from Wikipedia a lot about Nowruz.

So, what about Nowruz — New Year — for usin Europe...?

>My personal idea about this>

Europe is in our time affected by the Christian culture/religion, but if
you travel through Europe you will see ancien monuments from our
ancestors. For me personally the most impressive is Sonehenge

I have been there twice; one can’t imagine the spirit of the founder. The
spirit was so strong that they worked for more then 2000 (two thou-
sand) yearsto erect ist.

And nowadays we knew that these people transported the heavy stones — 20 tons and more — from a quarry
about 140 km away!

Incredible!

Even today that would be a very heavy problem.

And the people 4000 year ago did that because they constructed - as far as we know today — to measure/
celebrate the solstice in winter, after that the sun is shining longer day by day. And the second reason was to
measur e the equinox when day and night are equal.

When the Christian religion came up, these outstanding days became somewhat different.

Now we have Christmas (December 24/25) some days after solstice

and

Easter near equinox, the first weekend after spring full moon, the first full moon after equinox.

In my opinnion these are the highest celebrations in Europe during a year. Our New Year is of course a ceremo-
nial day too, but Easter and Christmas are the great days of ceremonie.

Personally, in my own neighbourhod the spring brings people together (as in Iran with the Nowruz bonfires).
We can sit outside because the temperatures get more and more mild; have our barbecues and a lot of discus-
sions.

As astronomer “my New Year ” begins in October because then the new datas for the upcoming year are pub-
lished and | can think about all those nice observations — that might be possible — if the weather is not against
us.

Dr. Eberhard Bredner
Secretary IOTA/ES
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The New Year always brings for us the promise of new asteroid occultations
to observe and also that any observational missteps or failures of the previous
year are forgotten; the New Year also means that lessons we learned from
past astronomical expeditions can be applied to those in the future making the
results more successful. It is also a time when a completely different set of
observational targets may be seen and for us to involve new people into our
hobby. The New Year also brings new pleasures in talking to new audiences
of younger potential observers and involving them in the scientific discipline
of occultation astronomy. Best wishes for Nowruz to everyonein Iran!

Paul D. Maley
Vice President, IOTA-USA

ASTEROID OCCULTATIONS CROSSING IRAN IN APRIL 2011
by Paul D. Maley, I nternational Occultation Timing Association, Houston, Texas USA
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PREDICTIONS

Four asteroid occultations enter the country during April. The summary of key parameters appears below in table I:
DATE ASTEROID STAR DURATION DROP DIAMETER RATING AREA OF VISIBILITY

MAG. (SEC) (KM)
April 1 Peraga 10.5 5.1 2.9 96 Good Northwest to Southeast
April 3 Sophrosyne  10.6 9.9 2.0 123 Good North
April 11 Boliviana 114 10.4 1.6 128 Good East and Southeast
April 13 TIris 109 142 0.4 200 Good West to East Southeast

Table|. Stars to be occulted in the month of April.

The above table presents a way to determine some key elements about an occultation prediction. You can determine your
personal schedule and see which dates fit it best. In addition, the brightness of the star will help assess if you can event see
the star. The 'rating’ is the expected quality of the prediction and the area of visibility is the part of Iran where the path is
expected to cross.

But there are other factors involved and once you choose which event(s) that are of interest, you can then proceed to deter-
mine those other parameters.

The April 1 occultation is of particular interest since this author plans an expedition to Iragi Kurdistan and will set up one
station near the predicted center (green) line. Knowing this Iranian observers should plan to observe relative to the green
line but not closeto it in order to avoid duplicating observations. Thisis one valuable aspect of the interactive maps. Regard-
less of which country the path crosses, you can choose to set up a unique location in one direction/distance away from the
central linein order to establish unique chords across the face of the asteroid.

[

e ey e

In order to plan for this, figure 2 shows where
to go in order to travel from Tehran. One
must drive over 150km in order to reach the
north edge (upper blue line) of the path. But
since there is some uncertainty a site could be
established between the upper blue line and
upper red line.
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Figure 1 shows the predicted path of the aster-
oid Peraga. The link to star charts which will
be available in early March is http://
www.asteroidoccultation.com/2011_04/0401
554 23619.htm The interactive map is at:
http://www.poyntsource.com/New/
Google/20110401_23619.HTM

The path crosses Turkey, Syria, Iraq, Iran,
Pakistan and India.

I =
%

Figure 1. Path of Peraga occultation
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HOW TO INTERPRET THE PREDICTION QUALITY

In the last article we mentioned that you can determine some aspects about the prediction quality. First, looking at the graphic
in figure 2 it isimportant to note that the prediction is not absolute. That is, just because the green line or blue line is shown
where it is does not in any way guarantee that these are the actual locations of the central line or limit. Theoreticaly if you are
between the red and blue lines, you *may* or *may not* see an occultation; the suggestion is that if you are located between
the red line and Tehran there is not a chance to see the occultation. Both of these statements may be incorrect.

The quality of the prediction is dependent on the accuracy of the knowledge about the orbit of the asteroid and of the position
in the sky of the star it will passin front of. The path shown is a statistical representation of the prediction accuracy. It implies
that there is a 95% chance that if you are located between the upper and lower blue lines that you should seen occultation. But
again, it is not a guarantee. Statistics are to be taken at face value.

Asteroid orbits are integrated over a decades. In the case of the Peraga occultation orbital information from 1900 through 2011
have been used. For the star, the Tycho star catalogue position has been used. Were we to use a position from a different star
catalog, the path would be impacted, but the Tycho position is considered most reliable for this star in this case.

Looking closely at figure 2, if the distance between the red line and blue line was even smaller than shown, one might con-
sider the prediction to be much more reliable. Other predictions for other occultations will show different relative distances
between the red and blue lines compared with the predicted diameter of the asteroid (the distance between the two blue lines).

Sometimes the distance between the red and blue lines are much larger; therefore, the prediction reliability becomes much
lower. In rare cases the distance is smaller, perhaps 0.1 of the diameter of the asteroid path. In that case one should consider
the prediction to be quite good! In figure 3, we can now choose aroad that best suits planning.
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Figure 3. Choosing a road on which to set up observing sites. Figure 2. Peraga occultation path close to Tehran.

Road number 56 or the road to the southeast appear to be good candidates for this using the MAP view. If we examine the
HYBRID view (figure 4), we can see that both roads appear to have a lot of desert and little populated area along the way.
Since we know that one relative location (Okm from the green line) will be taken by asitein Irag, it is best to choose locations
northeast of the green line. In western countries such roads are generally highly populated and finding one or more good sites
may be very difficult and time consuming. For Iranian observers the choices appear to be quite excellent.

One comment about choosing either a major road or small road for a site
is important to consider. If time becomes short or weather threatens,
using a major road can be much better since it permits faster travel time.
If upper atmosphere dust appears to make viewing a problem or if there
are impending clouds, one must travel quickly in order to locate a suit-
able site that will not be overcome with either problem at the time of the
occultation.

Figure 4. HYBRID view showing the desert nature of the two best roads.

The asteroid Peraga will occult a 10.5 magnitude star for up to 5.1 seconds. If we were to choose a site along road 56 near the
village of Banabar the time of central occultation is 18h 53m 35s UT; target star elevation is 37, azimuth 274. The moon is
not a factor and the sky should be completely dark. Observing should commence at 18h 52m and end at 18h 55m but the pre-
diction should be close enough such that the predicted time would be accurate to between 2 to 5 seconds. Remember that the
farther the site is from the true center, the shorter the occultation time. So, if a site was located a few km south of the true
north edge (upper blue line), the duration of occultation might be a fraction of a second. Since this path cannot be predicted
with high precision, all observers should expect a short occultation and be quite happy if the occultation is of longer duration.
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Again, if no occultation is seen, this too is very valuable information, especially if other observers do report an occultation
from different geographic locations.

MORE PREDICTION DETAILS

For further path and timing information on the three other occultations use the following links.

April 3 Sophrosyne:  http://www.asteroidoccultation.com/2011_04/0403_134_23624.htm

Interactive map: http://www.poyntsource.com/New/Google/20110403 23624.HTM

This path is shown below as it crosses Tabriz and a small section of northeast Iran as well as the Caspian Sea. From Tabriz,
the time of central occultation is 21h 44m 20s UT with the star at elevation 30, azimuth 181. The moon is not in the sky. A
good road to use for this event might be highway 2 from Tehran.
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Figure 5b. The Boliviana occultation path over eastern Iran. Figure 5a. Sophrosyne occultation path.

April 11 Boliviana: http://www.asteroidoccultation.com/2011_04/0412_59 25980.htm

Interactive map: http://www.poyntsource.com/New/Google/20110411_23642.HTM

Figure 5b shows the track of the Boliviana occultation which can be seen from sites about 300km east of Tehran. Thisin-
cludes Khar Turan National Park and the best roads for access are those from Damghan to Sabzevar and from Azadshar to
Shirvan which cross the path at good angles. Both areas are unpopulated and finding good observing sites should be relatively
easy.

The occultation occurs from Azadshar at 21h 18m 43s UT where the star is at elevation 26, azimuth 226. The moon is 54%
sunlit and 64 degrees away but the star is dimmer than others this moon at magnitude 11.4.

April 13 Iris: http://www.asteroidoccultation.com/2011_04/0413_7_23647.htm

Interactive map: http://www.poyntsource.com/New/Google/20110413 23647.HTM

This occultation can be seen from Isfahan, Ahwaz, and areas to the southeast. It is a fairly well predicted ground track as
shown in figure 5¢. The north limit passes about 150km from Tehran and so it is accessible along roads 9 and 7 aswell asthe
highway passing through Nain and Y azd.

) Astessiel Eventa for 2000 = [ BREIT IDEAS Obe

Note that the time of central occultation from Isfahan is

C M D wwwpoyntsource.com T

16h 05m 06s UT and that thisis shortly after sunset; so - “/“"-‘“}“”"""”;"

one should practice finding the star in the days before
the occultation in order to be sure to have enough time Loty
to find it. Star elevation is 69, azimuth 214 which is a :
good location high in the sky. The 10.9 magnitude star
is only expected to drop 0.4 magnitudes. One way to
ensure that you can detect this is to have severa other
stars of like magnitude in the same field of view if that
is possible especialy if visua observation is being
performed.

This can be visualized by using figure 6 below. The
circle depicts a telescope field of view of about 10 arc
minutes. There are stars inside the field and the
'target' (this is only an example and does not apply to
this occultation!!) star is identified by the cross hair
symbol above the center of the circle. The brightness of
the target star is low and luckily there are a number of
stars to the left and right which are about the same level Figure 5c. The path of the Iris occultation over |sfahan
of brightness. By using ‘averted vision', that is not con- and Ahwaz.

centrating directly on the target, you can become aware

of asmall change in brightness by allowing your eye to

see the other dim stars adjacent to it.
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Figure 6. An example eyepiece field of view with stars of different brightness. The target star is the small star with the +
sign superimposed over it.
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A TRIO OF WELL-OBSERVED ASTEROID OCCULTATIONS IN 2008

Brad Timerson
International Occultation Timing Association (IOTA)
623 Bdll Rd., Newark, NY, USA
btimerson@rochester.rr.com
J. Durech, Astronomical Institute of the Charles University

S. Aguirre, L. Benner, D. Blanchette, D. Breit, S. Campbell, T. Campbell, R. Carlisle, E. Castro, D. Clark, J. Clark, A. Correa,
K. Coughlin, S. Degenhardt, D. Dunham, R. Fleishman, R. Frankenberger, P. Gabriel, B. Harris, D. Herald, M. Hicks, G.
Hofler, A. Holmes, R. Jones, R. Lambert, G. Lucas, G. Lyzenga, C. MacDougal, P. Maey, W. Morgan, G. Mroz, R.
Nolthenius, R. Nugent, S. Preston, C. Rodriguez, R. Royer P. Sada, E. Sanchez, J. Sanford, B. Sorensen, R. Stanton, R.
Venable, M. Vincent,

R. Wasson, E. Wilson.

I0TA

B. Owen, J. Young
Jet Propulsion LaboratoryDuring 2008, IOTA observers in North America recorded observations for about 100 asteroidal
occultation events. Of these, three events were notable for producing well-defined profiles as aresult of alarge number of well
-spaced observation sites at each event. Detailed profiles are presented for three events having the most extensive observa-
tions: 9 Metis on 2008 September 12, an irregular ellipse measuring 176.1 £ 3.1 x 161.1 £ 10.5 km; 19 Fortuna on 2008 June
18, an irregular ellipse measuring 229.7 + 1.7 x 193.6 + 1.7 km; 135 Hertha on 2008 December 11, an irregular ellipse meas-
uring 101.0 x 59.3 + 2.1 km.

Introduction

The first observed asteroidal occultation involved 2 Pallas recorded photoelectrically in 1961 (Sinvhal et al, 1962). An earlier
claim of a visual observation of an occultation by 3 Juno in 1958 in Malmo, Sweden is doubtful (Taylor, 1962). The path of
that occultation passed over the Arctic Ocean north of Greenland, according to an ephemeris calculated from backwards
propagation of accurate modern orbital elements of Juno and the position of the star in 1958 computed with the Tycho 2 cata-
log data. The closest approach at Malmo was 3”, whereas astrometric observations of Juno made that year agree with the new
ephemeris to within their 1” accuracy. The magnitude drop of the 1958 occultation was less then 0.5, which would be difficult
to observe visually. Successful predictions (Preston, 2009) and observations have increased dramatically since then, especially
since 1997, aided by high-accuracy star catalogs and asteroid ephemerides (Dunham, et al, 2002). With equipment ranging
from simple visua techniques to time-inserted video, observers worldwide are regularly measuring the size and shape of aster-
oids as they watch these occultations. Recently observers have made use of smaller, portable instruments teamed with low-
light video cameras to set up unattended stations at multiple locations (Degenhardt, 2009).

The techniques and equipment needed to make these observations are outlined in the IOTA manual (Nugent, 2007). Observa-
tions are reported to aregional coordinator who gathers these observations and uses a program called Occult4 (Herald, 2008)
to produce a profile of the asteroid at the time of the event. These asteroidal occultation data are officially deposited and ar-
chived, and made available to the astronomical community through the NASA Planetary Data System (Dunham, et. al., 2008).
Additional tools such as asteroidal light curves (Warner) and asteroidal models derived from inversion techniques (Durech)
can be combined with occultation results to yield high resolution profiles. The asteroid light curve inversion method was de-
veloped by Kaasalainen and

Torppa (2001) and Kaasalainen et al. (2001). It enables one to derive asteroid shape, spin axis direction, and rotation period
fromitslight curves observed over several apparitions. The shapeis usually modeled as a convex polyhedron. When the shape
model and its spin state are known, its orientation with respect to an observer (sky plane projection) can be easily computed.
Such a predicted silhouette can then be compared with the occultation chords and scaled to give the best fit. Finally, planning
software called OccultWatcher allows observers to space themselves across the predicted path of the occultation to gather as
many unique chords as conditions allow (Pavlov, 2008).

Occultation Results

iMetis. On 2008 September 12, from 6:20 UT to 6:23 UT, asteroid 9 Metis occulted the V mag. 6.0 star HIP 14764 (SAO
93320) in Aries, during which time the asteroid rotated about 3 degrees. The maximum predicted duration for this event was
48.3 seconds. A total of 21 different observers set up 35 stations for this event, most of them in southern California. Video
recording was employed at 26 stations, 8 were visual, and one was a drift scan. The 14 northernmost stations all reported no
occultation. The predicted centerline with central event time is shown as the dotted line labeled 14 in Figure 1. The Metis
event was unique in that for the first time, four observers successfully ran one or more remote stations including their tended
equipment. One observer, Degenhardt, ran 11 remote stations all of which recorded misses. One of his misses, chord one,
served to constrain the shape on the north edge.

Figure 1. Observed occultation profile for 9 Metis on
2008 September 12 UT with Durech prediction.
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For the sake of clarity in this diagram, only the nearest, constraining miss chord is included. If room permits, al miss
chords will usually be included. Detailed results with maps showing the locations of all observers are posted on the
IOTA Asteroid Occultation Results for North America webpage (Timerson, 2009). The predicted orientation of Metis
provided by J. Durech (Durech, 2009) using the results of Torppa (2003) has been superimposed over the observed
chords as created in Occuit4 (figure 1). Maximum duration of 42.61 seconds occurred at station 19, about 11% shorter
than predicted. The predicted path was in excellent agreement with the observations and the predicted time was just a
few seconds late. The profile produced using Occult4 and its least squares fit routine shows an ellipse with dimensions
of 176.1 + 3.1 x 161.1 £ 10.6 km. Fitting Durech’s irregular shape model to the observations by least-squares gives
168 +10 km for the mean diameter of the shape model.

Y 4Fortuna. On 2008 June 18, from 7:17 UT until 7:24 UT, asteroid 19 Fortuna occulted the V magnitude 8.8 star TYC
6276-01878-1 (SAO 186418) in Sagittarius, during which time the asteroid rotated 5.6 degrees. Maximum duration for
this event was predicted to be 19.3 seconds. Twenty observers, located in Texas, Florida, and Mexico, recorded this
event, 14 using video techniques and six visual. Events were detected by 15 observers while five reported no occulta:
tion. The predicted centerline with central event time is shown as the dotted line labeled 10 in Figure
2.

(19] Fortuna 2008 Jun 16 2313217 1931 217 km PASS.6 225
Geocentric X 535540,/ Y 4/48.620.8 km N

Figure 2. Observed occultation outline for 19 Fortuna on 2008 June 18 UT.
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The observed chords from Occult4 along with the light curve inversion model (Torppa et al. 2003) superimposed, are
shown in Figure 2. Visual observations at stations 17 and 18 were removed to produce a least squares profile of an
ellipse measuring 229.7 + 6.7 x 193.6 £ 6.2 km. The Durech least-squares diameter is 210 = 12 km and gives the mean
diameter of the irregular shape model determined from light curve observations. Maximum duration recorded via
video was 18.31 seconds at station 12, about 5% less than the predicted value of 19.3 seconds. The predicted path was
in excellent agreement with the observation and the predicted time was just a few seconds late.

VYoHertha. On 2008 December 11 between 7:42 and 7:44 UT, asteroid 135 Hertha occulted the V magnitude 9.2 star

HIP 13021 (SAO 93103) in Aries, during which time the asteroid rotated one degree. Maximum duration was pre-
dicted to be 15.2 seconds. For this event, 11 observers at 23 sites from Oklahoma to California recorded 21 chords
across the profile of the asteroid. At 21 sites video was used to record the event while two stations used drift scan. The
two northernmost stations reported no occultation. S. Degenhardt set up an unprecedented 14 stations, al of which
recorded events.
The resulting chords from Occult4 along with the light curve inversion model (Torppa et al. 2003) superimposed, are
shown in Figure 3. These chords produce a smooth ellipse with dimensions of 101.0 + 2.1 x 59.3 £ 2.1 km. Direct
measurement of the irregular profile yields dimensions of 89.4 km wide by 88.1 km. The Durech least-squares diame-
ter is 77 + 7 km and gives the mean diameter of the irregular shape model determined from light curve observations.
A light curve from the archives of the Palmer Divide Observatory (Warner 2008) for this asteroid is shown in Figure 4
to further support the apparent irregular and elongated shape. The maximum occultation duration of 16.49 seconds
occurred at station 18 and is 8% longer than predicted, likely because of the orientation of the asteroid at the time of
the occultation. The observed path exhibited a south shift from the prediction and was a few seconds late. The orienta-
tion of the asteroid at the time of the observation leads to the irregular shape.

(135) Hortha 2008 Doc 11 101 0+2 1x59.3+2 1 km PA#05223
Gloczniic: X 31601408 Y1841 3+1 Dkm N

Figure 3. Observed occultation outline for 135 Hertha on 2008 December 11 UT.
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Conclusions
Combining observations from a variety of independent sources provides evidence for the shape of asteroids and their
orientation at the time of these observations. Future articles will also include previous occultation results in which
multiple chords were observed. These observations are provided by the NASA PDS (Dunham, et. al., 2008).
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Please introduce yourself: Paul D.Maley, I am 63 years old. | received Bachelor's Degree from University of

Texas - Pan Am; Master of Science from University of Houston, Master of Business Administration from Uni-
versity of Houston.
I livein Houston, Texas USA.

When and how you interest astronomy, specially occultations? I have always been interested in astronomy since
the age of 13. My interest in occultations began in the early 1970's when I began observing grazing occultations
of stars by the moon. Then in 1977 1 observed a brief occultation of a 3.6 magnitude star by the asteroid (6)
Hebe. This occured 900km from the actual occultation zone in Mexico where several observers confirmed that
the occultation actually occurred there. | co-wrote a paper theorizing that satellites of asteroids could exist based
on this unique observation. It was not until 1994 that the Galileo spacecraft confirmed the existence of the first
asteroid satellite.

What are your equipments for observing occultations? I mainly use a Celestron 8 Schmidt Cassegrain telescope,
but also smaller telescopes with 50mm, 80mm, 120mm aperture. The occultations are recorded with GPS time
inserters and on camcorder video tape.

Which one does you like, lunar (graze) or asteroid occultations? | now concentrate only on asteroid occultations.

Why observing asteroid occultations are important? These are scientifically important because they allow ama-
teur astronomers with relatively simple equipment to help determine the shapes and sizes of main belt asteroids,
assist in discovery of new double stars, identify errorsin the ephemerides of asteroid orbits and positions of stars
aswell asto determine if asteroids have natural satellites.

What is your country astronomer's situation for observing occultation? In the USA there are perhaps 30 to 40
active observers of occultations. Most are mobile and use their own automobiles to drive to locations where
occultations are predicted to take place. They use their own money and are not funded in any way. There are
some observers that use fixed tel escopes at observatories but they are subject to having good weather and that is
not always the case. A few of us travel on commerical aircraft 5 or 6 times ayear to attempt to observe the most
favorable occultationsin the USA.

Please say me a memento when you observed occultations: One interesting memory is of the 1985 lunar occulta-
tion expedition to El Gheteina, Sudan. We traveled by car south until we arrived in this small village. We were
given tea by the head of the village and permission to observe nearby. That night a major dust storm occurred
and covered the markers that we had surveyed earlier in order to set up or telescopes. There was thunder, light-
ning and dust blobs that hit our car. The storm cleared shortly before the occultation and we were lucky enough
to seeit. On the way back in the night to Khartoum we accidentally went through a roadblock without stopping
and police shot at our vehicle. Luckily nobody was hurt.

What do you think about Iran and also IOTA/ME section? There are many occultations that occur in the area of
Iran and the Middle East that go unobserved. Thisis not a good situation and we welcome the organization of a
new section such as IOTA/ME that will in the future help fill this gap. There are sections in Europe, Japan and
the USA so there are those areas in the world where occultations need to be observed such as Africa, South
America, Middle East and Oceania.
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MISSION STATEMENT

-To encourage and facilitate the observation of occultations and eclipses.

-We provide predictions for grazing occultations of stars by the Moon and predictions for occultations of stars by asteroids and planets.

-We aso provide information on observing equipment and techniques, and we report to our members about observations made.

IOTA: Goalsand Objectives

The principal goals and objectives of the Inter national Occultation Timing Association are:

1.To promote scientific research and discovery using occultation related methods.

2.To conduct research at the local, regional and international level and to publish results of studiesin popular and scientific journals.

3.To stimulate public awareness of phenomena such as eclipses and transit and occultations.

4.To improve lunar profile data through timing of grazing and total occultations.

5.To determine shapes and sizes of minor planets and comets through timing of occultations of stars by these objects.

6.To conduct research into improving lunar diameter measurements through timing of simultaneous observations of a grazing occultation at
both northern and southern limits.

7.To conduct research into determining changes in the polar diameter of the sun through total and annular solar eclipse studies of Baily’s
Beads.

8.To search for hidden companions of stars during grazing occultation and asteroid occultation events and to use the latter to measure the
angular diameters of some stars.

9.To search for natural satellites of minor planets using occultation methods.

10.To conduct research into Earth crossing and very distant (i.e., Kuiper Belt Objects) asteroids through occultation methods.

11.To engage in new types of complementary research.

12.To engage in expeditions and return with useful pertinent scientific data.

13.To promote occultation science through presentations, electronic and printed media.

14.To improve methods of data recording and reduction.

15.To work with and support efforts of the professional astronomical community toward furthering aims related to eclipse and occultation
research.

16.To develop hardware and software necessary for predictions and analysis.

17.To disseminate forecasts of upcoming events and document results.

18.To recognize and acknowledge efforts and accomplishments of members.

19.To seek funding for research tools and support in order to further the immediate processing of accumulated data.

International Occultation Timing Association, Inc. (IOTA)www.occultations.org
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