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National Workshop on Eclipsing Binaries
The first national workshop on Eclipsing Bi-
naries was successfully held in March 7-9,
2012 in Esfahan. The workshop was organized
by IOTA-ME, co-organized by Iranian Space
Agency, IAU and Adib astronomy center and
sponsored by Nad-co, Hamraz Aseman-co and
Avastar astronomy center.

The workshop attracted about 160 participants
from 22 cities, which has been selected from
360 applicants, based on limitations of science
and executive.

Prof. Nematollah Riazi(from Shiraz Univer-
sity), Dr Reza Pajoohesh (Birjand University),
Dr Mehdi M Mirtorabi (from Alzahra Univer-
sity), Dr Mohammad R Norouz i( adviser of
Zaferanieh observatory), Amir Hasanzadeh
(M.S in astrophysics), Atila Poro (M.S in as-
trophysics), Bahman Hoseinzadeh (student of
P.H.D at Birjand University) and Gary Billings
(from Canada, AAVSO) covered Eclipsing Bi-
naries topic in 12 hours.

Here is an important message, that was re-
ceived from [AU:

Greetings to IOTA Workshop

On behalf of the International Astronomical
Union it is a pleasure for me to greet you, the
members of the IOTA, at your workshop in Es-
fahan. Astronomy is the most widely practiced
international science and it is the one science
where amateurs make important contributions
to our science and the understanding of the uni-
verse. Amateur and professional astronomers
work together to bring the discoveries of the
cosmos to all people in a way that they under-
stand that human life developed from the com-
plex objects that make up the solar system, stars,
and gas in our Galaxy.

The work of the IOTA in making careful meas-
urements of timing phenomena and occultations
helps us make more accurate models of the struc-
ture of astronomical objects. Your data are used
in many papers by professional astronomers to
support their calculations. The IAU appreciates
your work and supports your interest in observ-
ing the sky and gathering and archiving accurate
timing measurements.

We wish you an interesting and successful meet-
ing in Esfahan, with continued success in all
your astronomical activity.

Best regards,
Robert Williams
President, International Astronomical Union
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In the last years, discovery of new asteroids,
binary systems and multiple asteroids, arrive
to the new phases. One of these programs, Is
detecting new asteroids in binary and mul-
tiple systems, those are in their orbits ac-
companied by their companions. Checking
and recognition of these asteroids help us to
find accurate results of orbital parametriza-
tion and other physical specification of as-
teroid, like density and mass. So far, more
than 200 asteroids have been recognized of
having companions asteroids. There are 76
asteroids in the asteroids belt, 4 asteroids are
in the Trojan section of Jupiter, 41 asteroids
in the part of objects close to Earth, a aster-
oids in the family of objects that conducting
mars' orbit and 76 asteroids are in the area of
Trans-Neptunian objects.

rved

Binary Asterc
with VL

378 Huenna 283 Emma

Binary and multiple systems are asteroids
that have one or more than one companions.
In this type, we named the bigger asteroid,
main asteroid and named smaller asteroid
as companion. If in this system, the asteroid
and its companion system had different size,
they named as binary system. In this binary
system, accompanied by checking the mass
ratio of main asteroid to its companion, we
can find the type of its orbit and the mass
point of system.

17:07:37 UT (136617) 1904 CC 18:24:38 UT
SOLDETOME STONE

Juna 12 2009 o

In the asteroids which are close the Earth,
the diameter of asteroids are less the half
of main asteroid’s diameter and located in
the orbits that are 3 — 7 times far from the
main asteroid. In the asteroid belt, the di-
ameter between main asteroid and its com-
panion is 10 times more than the diameter of
main asteroid and usually the companion is
so smaller than the main asteroid . Although
the asteroid 90Antiope is an exception.

Binary and multiple systems have been ex-
istence from the conducting and trammeling
of companion in the gravity of main aster-
oid. Except some Trans-Neptunian, com-
monly they have turbulent and temperory
orbits. So, observing these objects, for nom-
inating the exact orbits and orbital changes,
is one of the most important activity of as-
tronomers from all of the world. There are
various methods for observing these objects
and detecting their companion.one of these
methods to detects and observed this kind of
binary system, is using the techniques of oc-
cultation timing.

Inter:

national Occultation Timing Assoc
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To observing these kind of asteroids with us-
ing occultation timing you should do some
point : first we should practice much to pre-
pare ourselves for the unpredictable obser-
vations then locate the observatory teams in
the width of shadow. It’s so important to say
that the individual observation and report-
ing, for determination the shape of asteroid
don’t have much value and usually at least
10 observers do that. The number of teams
and their deploying depend on the width
of shadow. for example, in the occultation
observing of asteroid Antiope 90, in the 19
July 2011, there were 56 observatory teams.
They could shape the asteroid with their tim-
ing systems.

The width of shadow strip is a path that ex-
actly staple on the boundary of shadow and
the middle green line of shadow. Maybe the
companion be in all of the path. Sometimes,
the teams who are closer to the green lin-
er, see, other slump of light rather than the
slump of main asteroid’s light. Sometimes,
the teams who are located in the boundary
of shadow or even in the 1-c area, can see
the occultation by some teams in the shadow
strip, and then registration one or more them
one occultation after that, registration of two
stage of occultation by one or more groups,
and also incredible shape of the asteroid are
a sign of a companion.

So it’s important to say that : if you observe
the asteroid in the area close to the green strip

A1) Dogplanar 1958 Sl 7 7
it il S0 FYE

walrst: ¥ 76

of shadow, that don’t have any companion
to be registered by monstrous telescope or
radar techniques, if you didn’t be successful
to observe the occultation, send your report
to the international organization pay atten-
tion that always do xerography of occulta-
tion a few minutes before occurrence of phe-
nomenon and a few minutes after that. The
most slump of light of companion are in the
intervals that can not be seen visually, and
only can be seen in the light curve obtained
from the occultation, and also if you want to
be a hunter of companion, it’s necessary for
you to use proper and accurate instruments
telescopes with high resolation and proper
instruments for xerography will help you to
obtained accurate light curve.
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In the early 1970’s Drs. David and Joan Dunham de-
vised a novel approach to measure the size of the
Sun by utilizing solar eclipses. The principal stems
from the concept of grazing occultations by the
Moon. Since it is possible to determine the height
of lunar mountains on the limb to+ 100 feet, it is
reasonableto use the same principle to measure the
north and south limb of the Sun during a solar eclips.
IOTA’s method of determining the Sun’s radius is by
studying the Baily’s Bead phenomenathat only oc-
curs during a solar eclipse. Baily’s Beads are named
in honor of Francis Baily who first described them
while observing an annular eclipse in 1836 from
Jedburgh, Scotland.Baily’s Beads refer to sunlight
passing between the lunar mountain peaks at the lu-
nar limb and are seen during total and annular so-
lar eclipses. Figure 11.4 shows why we see Baily’s
Beads during an eclipse. The jagged edge of the
Moon breaks up the sunlight into beads.

When a total solar eclipse occurs the Moon’s shadow
defines a cone extending from the Earth’s surface to
the Sun (See Figure 11.2). This cone is tangent to
the Sun. In advance of the eclipse the known quanti-

ties are the Moon’s distance, the Sun’s distance and
the size of the Moon with high accuracy. Following
the eclipse, the width of the umbra (the vertex of the
cone) on the Earth’s surface is determined from the

o Meadure umtra

eclipse observations. The only remaining unknown
is the Sun’s diameter. Earth’s atmosphere has only
a secondary influence on observations as compared

to the many ground based methods from Table 11.1.
The expected precision of this method exceeds 0.1"
and the results from several eclipses have confirmed
this.

Dunham’s method has observers stationed at the
north and south eclipse limits perpendicular to the
Moon’s motion as demonstrated in Figure 11.3.
As the Moon moves across the solar disk the lunar
mountains and valleys along the limb will gradually
allow beads of sunlight to show through. If an ob-
server sees only Baily’s Beads and no totality, would
be slightly outside the Moon’s umbral shadow. An
observer that sees totality and some Baily’s Beads
would be inside the Moon’s shadow. From the anal-
ysis of the appearance, duration and disappearance
of the beads using WWYV or GPS Time inserters an

accurate point on the ground of the Moon’s north
and south shadow limits can be derived. A line of
observers can establish the geographical location of
the edge of the Moon's shadow to within 100 meters.
This uncertainty corresponds to an error in the Sun’s
diameter of 0.05 arc seconds. Early results using this
technique showed a precision of better than 0.1 arc
second and although this is quite an impressive fig-
ure it was not enough to detect any changes in the
Solar diameter over short time periods of under 50
years. A comparison of a historical eclipse observed
in the year 1715 and timed by Sir Edmund Halley
with eclipses through the year 1979 have shown the
measured change in the Sun's size to be -0.34 £+ 0.2
arc second.

As stated earlier, ground based measurements of
the Sun’s diameter suffer from atmospheric effects.
Observations of total and annular solar eclipses can
provide the most accurate ground based determina-
tions of the solar radius since the geometry of the
fast moving shadow is set in space. Thus atmospher-
ic seeing has only a small secondary effect on the
observations.
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Network Time Protocol (NTP)

How accurate is it? Is it good enough for:Occultation Observations?

NTP is of course the acronym for Network Time Pro-
tocol and is a method of synchronisation of clocks
that have access to the internet. The computers and
clock software sends synchronisation requests to
time-servers maintained by various organisations
around the world, and in response to the request, the
time server sends packets of information that enable
the clock to correct it’s time desplay.

NTP Clock Strata (levels)

It is important to realise that NTP is a hierarchical,
semi-layered system of levels of clocks.
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What can affect the accuracy of time synchro-
nized by NTP?

There are many factors that can have a detrimental
effect upon the quality of time displayed;

-Speed (latency) of the internet connection.

-Strata of the time server(s) chosen for synchroniza-
tion.

-Signal distance from the servers (including to and
from orbiting satellites).

-The quality and complexity of the software algo-
rithm used.

-Does it use more than one server?

-Does it compute the round-trip delay?

-Does it compensate for systematic bias?

-Does it report on the accuracy of the synchroniza-
tion?

All these factors can affect the quality of the syn-
chronized time you receive, many of which are be-
yond your control, however some are within your
control.

Speed of your internet connection

The speed of an internet connection can easily be
measured and the effect of traffic load from other
computers on the network can be seen, so that when
synchronisation is required, steps can be taken to
ensure the computer has the best chance to display
good time. There are many tools that will measure
internet speed. Simply load the URL and run the
test. By having other computers that share the con-
nection actively working (or not) you can see their
effect.

http:/www.auditmypc.com/broadband-speed-test.

asp
Strata of the time server

Try to choose a time server that is operated by a gov-
ernment institution.

Signal Distance

If you can, choose servers that are physically close
to your synchronisation site. This will lessen the
chance that the signal is not routed up to a geosta-
tionary satellite.

Here is a list of public time servers;

-Global; http://www.pool. ntp.org/zone/@
-Asia; http://www.pool.ntp.org/zone/asia

-Iran; http:/www.pool.ntp.org/zone/ir
-Typically, the URL will be something like;

-x.asia.pool.ntp.org

-where x =0,1,2 or 3

Quality of the software and time algorithms

The following programs were used to test the accu-
racy of the time displayed and the synchronisation
achived was compared to 1ppsGPS time supplied by
either [OTA-VTI or KIWI-PC.

1) Windows Control Panel - Date and Time

This program will synchronise the PC’s system
clock. This is not an easy task to do accurately, and
you have little choice of the time server which is
used. An indication that complex algorithms are not
used is the speed the operation takes to complete,
which on the author’s machine is about 2 seconds.

Date:
Friday, 6 January 2012

Time:
12:51:59 PM

Time zone —

W C+10:00) Canbep’a, Melboume, Sydney
01:52:00 4

Here the program is shown to be 0.4442 seconds
slow. This is NOT good enough for any stronomical
occultation observations.

2) Web-Page (.html) -specifically http://www.aster-
oidoccultation.com/observations/NA/

Shown here is the recently synchronised web-clock
that is displaying time that is;

0.090 seconds slow.

As stated in my article in IOTA-ME Newsletter No.
1,

“Universal Time For Occultation Observations” the
timebase used for an occultation observation has
to be 10 times more accurate than the observation
itself, therefore if the accuracy of the timebase, as
shown here is +/- 0.09 seconds, then the accuracy
of the observation itself is +/- 0.9 seconds or simply
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round the accuracy to +/- 1 second.
3) Program:- Dimension4 http://www.thinkman.
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com/dimension4/

Dimension4 has a good reputation for synchronising
to Universal Time, but at the time of writing, the au-
thor has failed to get it running on his PC (Win7/32
Core i7) so the author can only say that he believes
Dimension4 is worth considering.

4) Program:- BeeperSync http://www.hristopavlov.
net/BeeperSync/

BeeperSync is a program designed specifically to

synchronise a device called a BeeperBox and it does
this by emitting an electronic signal, sent via the Par-
allel or Serial ports of the computer. The author is
Hristo Pavlov, of Sydney, Australia.

Once installed and given a URL for a nearby time-
server, BeeperSync will measure the latency of the
internet connection and will compensate for the de-
lay and it will present the user with accuracy esti-
mates. Shown here are two screen-shots of Beep-
erSync where the screen-shot on the left is using a
timeserver a long way away from the author’s home
(near Sydney) and the screenshot on the right is us-
ing a nearby timeserver.

Note:

-the left (distant) Estimated UTC accuracy = +/- 18
milliseconds

-the right (nearby) Estimated UTC accuracy =+/- 6
milliseconds

So the effect of timeserver distance can be readily
seen.

I have tested the claimed accuracy of BeeperSync
while performing the task it was designed for, name-
ly synchronisation of BeeperBoxes, and found that
the stated accuracy values were correct. However
Hristo does not guarantee the On Screen Display
time (OSD-time) or the sound of beeps made by the
PC’s speaker, so I decided to test the accuracy of

both;
1)The OSD-time which could be used to set a stop-
watch.

2)The audio beeps which could be used as a time-
base for the observation directly.

Sadly the test of the accuracy of the OSD-time was
spoilt by the nature of the program — the tick at the
beginning of the minute was delayed due to the pro-
gram re-syncing with the timeserver and this made it
impossible to set a stopwatch accurately.

However the audio beeps emitted by the PC’s speak-
er were found to be consistently delayed by 40 mil-
liseconds. The photo below is of a LiMovie analysis
of a Video.avi file with a sound track.

-The blue dots at the top of the plot is when the KI-
WI-PC LED flashes, indicating precise (Stratum 0)
UT.

-The light blue vertical line represents the LED flash
frame in the sound plot.

-The red vertical line is a visual indication of the au-
dio beep.

The beep is exactly and consistently 40 milliseconds
behind Universal time.

Summary

B Knn-PCLED

If a Web-page timebase is used the accuracy should
be reported as +/- 1 second.

However, provided the observer;

1)Uses the audio beeps of BeeperSync as a timebase.
2)Notes that the timebase was supplied by Beeper-
Sync and gives the Estimated UTC Offset value as
part of their observation.

3)The Estimated UTC Offset value is 0.010 seconds
or less.

4)Maintains constant internet connection so that
BeeperSync will compensate for time drift.

5)Adds a value of 40 milliseconds to their value of
PE and notes that this was added to the PE value
reported.

6)The observation was analysed as detailed in the
article “Analysis of Occultation Events Using Audio
Techniques.
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As you know, in every transit we have four con-
tacts that the passing disk makes with the bright
disk in background. In transit of Venus in 18th
century just after second contact, and again just
before third contact during the transit, a small
black "teardrop" appeared to connect Venus'
disk to the limb of the Sun, making it impossible
to accurately time the exact moment of second
or third contact. This led to the failure of the at-
tempts to establish a truly precise value for the
astronomical unit.

The black drop effect was long thought to be
due to Venus' thick atmosphere, and indeed it
was held to be the first real evidence that Venus
had an atmosphere.

With precise measurements, however, a black
drop effect was observed from outside the
Earth's atmosphere during the 1999 and 2003
transits of Mercury, although Mercury has no
significant atmosphere.

So what causes the black drop?

There are so many theories for this effect and all
of them has significant data. But the two theo-
ries that today is cited are “ Irradioation ““ ( and
other theories based on same function like * see-
ing” and PSF ) and “ Limb darkening “

just as the bright Sun's apparent diameter was
enlarged by spreading of light onto the dark
background sky, the same bright photosphere
also spread its light onto the black disks of plan-
ets transiting the Sun. So in the case of transits,
irradiation of sunlight made the apparent planet
diameters smaller because the planets were the
darker image

because the amount of shrinking of the apparent
diameter during transits is independent of the
size of the diameter, objects one-third the ap-
parent diameter of Mercury (a few arc seconds)
would be completely overlapped by spreading
solar light and display no visible disk whatever!

we have the black drop, when the true planet
disk and the true solar limb reveal themselves.

contrary to the impression stated by astrono-
mers in past transits of Venus before this effect
was understood, the black drop corresponds
more precisely to the true instant of contact with
the same solar limb used to compute eclipses
so accurately. So now that we understand what
causes the black drop, we can appreciate that it
provides a timing advantage rather than a disad-
vantag.

However if this effect is totally vanished or cor-
rected by using mathematical methods we will
have black drop effect in it’s minimum due to
limb darkening and atmosphere of the Venus it-
self.
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I have read some of it, after translating to
English, and I think it is great! It is very nice
to see the development of IOTA ME to the
viable orginization it has become. About
14 years ago I was very concerned about
IOTA b...ecoming "extinct", as most of its
founding members are aging and weren't
being replaced with new and younger mem-
bers. In the early years IOTA was mainly
people of North America, Japan, Western
Europe, Australia, New Zeland and a few
other countries. Personal computers, email,
the web, internet, development of our pre-
diction/reduction software has made things
much less complicated for occultation ob-
servers who now can spend more time do-
ing actual occultation observing. As a result
we have more active observers as well as
more sub IOTA groups around the world.
Dr. Dunham, Paul Maley, some others, have
been outstanding in outreaching to people of
other countries making IOTA more of a true
international organization. Now I am very
pleased our world wide participation/mem-
bership is growing and the "IOTA Torch"
has been passed around that will keep the
occultation observing effort going for many
more years to come.

Best Regards,
Tom Campbell
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Eros 433 is one of the asteroid which is so close
to the Earth, and discovered by Gustav Witt in
Berlin in 1898.1t is the first asteroid that Near-
Shoemaker spacecraft arrived to it's orbit in the
2000 and continuously took many data and pic-
tures. Finally Near-Shoemaker launched on it
by Feb.2001.

This asteroid is from the type "S" and catego-
rized in the "Amor" group. After Ganmid ,Eros
is the largest asteroid which is near to Earth with
dimension of ....km.

(In the next newsletter we"ll discuss more about
Eros and type "S" )

Eros contact the Mars' orbit but like
Epofis(newsletter 14) it never contact Earth or-
bit.

Earth Distance: 8.178 AU
Sun Distance ©1.179 AU

These kind of objects are the rest of high gravity
objects before perturation in their orbit million
years ago. Dynamical homogeneity predict the
contact of Eros by Earth orbit probability for
the next 2 milion years so there would be an-
other dangerous for the Earth in far years.

Like Vesta Eros contacted with many meteors
and meteorites. its density is 2.400 kg/ m"3,

Its rotation period is 5.27 hours around itself.

In the 31 Jan.2012 Erso came to the distance of
26729000 km .This period repeat every 81 years
and satisfied the years:1975-2056.

Sometimes , it is possible to see Eros of 7 mag-
nitude ,we had this happening in the January of
1975 and will be repeated in the January of 2056 g ;}
and be more shiny than Neptun and many other 3

Fab 1. 2012
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Selected occultations by Eros in the 2012: = %:
e 3
Y m d UTCtime | Max Dur | Star name Star Mag Mag Drop | :’_Jm :
2012 may 19 02:10 1.6 IUCALC 23131631 11.7 0.91 "
2012 may I3 2021 1.5 TYC 608)-01641-1 10.8 1,65

We could see Eros with equipped eye in the Jan-
uary of 2012 (Mag:8.6) but sadly we lost it. by
For seeing Eros with Virtual Telescope follow: .

http://virtualtelescope.bellatrixobservatory. ‘.{'ii_
org/433eros2012. html o
e S
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