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Science Outreach Manager | Faculty Science and Engineering
Curtin University

Last month, Curtin University Australia, announced a popular examination at the IOTA/ME
section, and anyone could participate from all around the world.

Dr. John Morgan a famous researcher and speaker at the Curtin university was the supervisor of
the exam.by getting the score 80/100, Mr. Amirnezam Amiri from IOTA/ME and researcher of
exoplanets planets could achieve the certification of merit from this University.
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Disks Don't Need Planets to Make Patterns

Many young stars known to host planets also possess
disks containing dust and icy grains, particles produced by
collisions among asteroids and comets also orbiting the
star. These debris disks often show sharply defined rings
or spiral patterns, features that could signal the presence
of orbiting planets. Astronomers study the disk features as
a way to better understand the physical properties of
known planets and possibly uncover new ones.

But a new study by NASA scientists sounds a cautionary
note in interpreting rings and spiral arms as signposts for
new planets. Thanks to interactions between gas and
dust, a debris disk may, under the right conditions, pro-
duce narrow rings on its own -- no planets needed.

"When the mass of gas is roughly equal to the mass of
dust, the two interact in a way that leads to clumping in
the dust and the formation of patterns,” said lead re-
searcher Wladimir Lyra, a Sagan Fellow at NASA's Jet
Propulsion Laboratory in Pasadena, Calif. "In essence, the
gas shepherds the dust into the kinds of structures we
would expect to be see if a planet were present.”

A paper describing the findings was published in the July
11 issue of Nature.

The warm dust in debris disks is easy to detect at infrared
wavelengths, but estimating the gas content of disks is a
much greater challenge. As a result, theoretical studies
tend to focus on the role of dust and ice particles, paying
relatively little attention to the gas component. Yet icy
grains evaporate and collisions produce both gas and
dust, so at some level all debris disks must contain some
amount of gas.

"All we need to produce narrow rings and other structures
in our models of debris disks is a bit of gas, too little for us
to detect today in most actual systems," said co-author
Marc Kuchner, an astrophysicist at NASA's Goddard
Space Flight Center in Greenbelt, Md.

Here's how it works. When high-energy ultraviolet light
from the central star strikes a clump of dust and ice
grains, it drives electrons off the particles. These high-
speed electrons then collide with and heat nearby gas.
The rising gas pressure changes the drag force on the
orbiting dust, causing the clump to grow and better heat
the gas. This interaction, which the astronomers refer to
as the photoelectric instability, continues to cascade.
Clumps grow into arcs, rings and oval features in tens of
thousands of years, a relatively short time compared to
other forces at work in a young solar system.

A model developed by Lyra and Kuchner shows the proc-
ess at work.

"We were fascinated to watch this structure form in the
simulations,” Lyra said. "Some of the rings begin to oscil-
late, and at any moment they have the offset appearance
of dust rings we see around many stars, such as Fomal-
haut.”

In addition, dense clumps with many times the dust den-
sity elsewhere in the disk also form during the simulation.
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When a clump in a ring grows too dense, the ring breaks
into arcs and the arcs gradually shrink until only a single
compact clump remains. In actual debris disks, some of
these dense clumps could reflect enough light to be di-
rectly observable.

"We would detect these clumps as bright moving
sources of light, which is just what we're looking for when
we search for planets,” adds Kuchner.

The researchers conclude that the photoelectric instabil-
ity provides a simple and plausible explanation for many
of the features found in debris disks, making the job of
planet-hunting astronomers just a little bit harder.

An abstract for the Nature paper, titled "Sharp Eccentric
Rings in Planetless Hydrodynamical Models of Debris
Disks,” is online at http:/dx.doi.org/10.1038/
naturel2281 .

The Sagan Fellowship Program is administered by the
NASA Exoplanet Science Institute at the California Insti-
tute of Technology in Pasadena. Its purpose is to ad-
vance the scientific and technical goals of NASA's
Exoplanet Exploration Program, managed for NASA by
JPL. Caltech manages JPL for NASA.

July 12, 2013

Source: http://www.jpl.nasa.gov/news/news.php?

release=2013-221&cid=release 2013-221

1629135 9 4oy

(22,5 e )b HSita933) (5 el LS puel

Translation to Farsi and Collection:
A. Amiri (Researcher in Eclipse Dep.)




W‘Oé;w‘)&)@i’&‘sb)tgﬂ&&h

Sirius

Sun

el a8 aes o Sy glased 5yl 3 YL ol e S ol
i Slelllas plo g blo Slaalin 95500 50,3 )98 5l it 2l 49 SuiSTy
Gl o8 i oo ol o)l 00l 59 330
ol e bl

SWICSMGJD-‘W'(_?H‘)")
6‘0 ‘5)_A_AM Lg(_>| 4 le‘s)l)b.m lduud\)u‘j)}b)
2 093 lree ojliw SLbl o S5l alold jo STyt ol 4y 5 0isS oo
<oz QLNL**’J%L?M slp g 6L°6;'3*~" 6L°x‘ C«.«&‘s)w sw)jb S (o
‘_gol_v‘)L....uwl)ilewwulpsuisé}émuww&f
ol aols 58 095 o liw 5l (ile (ygubin /2 alols 1o o)leus
ol o SO il oo Ja8 oliw

U3 S e

4 o,liw ooliosle
S LA S WWIPL S PP VRS TP IR
2007 Jl. . il oo SO0 adpen S0 Byl g ol o)l
4S5 3,5 5oyl o)l Sl g 5058 Ggole o8 Lul )l (olaS GeSls
aS aes e olad s cplad ojlw
oy )b a0 500 sga> 4o o)l

ol y0 dien

ol ol 4k gl el o2y 4 i
ol b A b sy i (ples Sglis
o by MRl St 5 OLas S slasl s sl sl el Gl il oo
Pgdee Sob i

Joumnal for Occultation and Eclipsing (JOE) — IOTA/ME

Alpha
Centauri

mlad 0oSlls g Spe e Slasline jlesliiwl b olulise b - xKiily
& oyl o Skl s 6,65 L 63 alols o a8 1) o)l S Bly S5, ile
189733 50zl o)1 pb a5 o)l cplidisls Laseis |y cunl (30,5 Jl> jo Koo
3 sse o 1) o Glsice a5 sl (Sl (2 5035 5 (So oS 0l ol e
e Sl Ble QoSuls o gl SIS gl 55 odmlie o)l (5ol
03l auid v (g0 ki blie 5l jee 5l am g ey Glea B o)lew o 1, K,
a5 wlos,S csalie ools 2, 5 558 S0, 50 (S2sS w5 )5 50 (o5 Sl
DR GOIC RS CRPIINE. ST | PSSR NEPRPIRE - CJOU I JEN SR
=l b (8 55 1S LSSl e st 0 ST olKiils 5 Gaid o gace
aS col g gl cploliag Bl 5e )8 el o ol e e 0l syl
odalive b .S co aib 1) Slae cpl ble ol sloss, aas oo @l 0 )L o
u_wl w) @‘&))sbb le s_i)) 6)‘0)0&) duwc)
2,15 ol

RTLIPOv-S oW
o2l 595 005 o0 Ll aslic a5 Cunlxy] 5 598 g0 00y Lad 5l aS
2l aied Glaghb g dw oo ol ) 450 2000 4 oo 55, 50 9a sles
el 5yl e sl el 45 Lo 4500 sy by St sl ple
s S S s S LBl 53 s & e il ol LS
il go DL (ST g Lade D3 L ple 5l LS e 5 09l as Shenal] b1




L el -
B *a - 5

Jubbie Finds a-Tr ue Bl e Planes

-

WASHINGTON -- Astronomers making visible-light observations with NASA's
Hubble Space Telescope have deduced the actual color of a planet orbiting an-
other star 63 light-years away.

The planet is HD 189733b, one of the closest exoplanets that can be seen cross-
ing the face of its star.

LY

ubble's Space Telescope Imaging Spectrograph measured changes in the color of light from the planet
before, during and after a pass behind its star. There was a small drop in light and a slight change in the
color of the light. "We saw the light becoming less bright in the blue but not in the green or red. Light was
missing in the blue but not in the red when it was hidden," said research team member Frederic Pont of
the University of Exeter in South West England. "This means that the object that disappeared was blue."
Earlier observations have reported evidence for scattering of blue light on the planet. The latest Hubble
observation confirms the evidence.

ST ke If seen directly, this planet would look like a deep blue dot, reminiscent of Earth's color as seen from space. That is
lii g where the comparison ends.

o Elet o On this turbulent alien world, the daytime temperature is nearly 2,000 degrees Fahrenheit, and it possibly rains
e glass -- sideways -- in howling, 4,500-mph winds. The cobalt blue color comes not from the reflection of a tropical
: B ocean as it does on Earth, but rather a hazy, blow-torched atmosphere containing high clouds laced with silicate

- particles. Silicates condensing in the heat could form very small drops of glass that scatter blue light more than red

light.

. Hubble and other observatories have made intensive studies of HD 189733b and found its atmosphere to be
y .. changeable and exotic.
ekl HD 189733b is among a bizarre class of planets called hot Jupiters, which orbit precariously close to their parent
i stars. The observations yield new insights into the chemical composition and cloud structure of the entire class.
Clouds often play key roles in planetary atmospheres. Detecting the presence and importance of clouds in hot Jupi-
ters is crucial to astronomers' understanding of the physics and climatology of other planets.
HD 189733b was discovered in 2005. It is only 2.9 million miles from its parent star, so close that it is gravitationally
: locked. One side always faces the star and the other side is always dark.
i In 2007, NASA's Spitzer Space Telescope measured the infrared light, or heat, from the planet, leading to one of
the first temperature maps for an exoplanet. The map shows day side and night side temperatures on HD 189733b
differ by about 500 degrees Fahrenheit. This should cause fierce winds to roar from the day side to the night side.

Source: http://lwww.nasa.gov/press/2013/july/nasa-hubble-finds-a-true-blue-planet/

Translation to Farsi and Collection: A. Amiri (Researcher in Eclipse Department)



Julian Dates (JD)

Time is one of the most important quantities in any physi-
cal system. Astronomers often collect data over months
or even years, and sometimes analyze very old data
(even that taken by ancient observers thousands of years
ago). Hence we need an efficient method for recording
time.

Pope Gregory XIlI (1502-1585) Portrait by Lavinia
Fontana.

The usual system of calendar dates is clumsy, for several
reasons. For one thing, the calendar system has changed
many times in the past. The modern Gregorian calendar
was introduced on the orders of Pope Gregory Xlll in late
1582; it replaced the Julian calendar, which had been
constructed on the orders of Julius Caesar around 50
B.C. For another thing, the calendar system is inconsis-
tent between dates before and after the year 1. There is
no year zero, even though any numbering system should
include 0. Worst of all, most of the units used in calendar
dates are not constant; for example, leap years are 366
days long, while most years are 365 days.

Astronomers simplify their timekeeping by simply count-
ing the days. All days are numbered consecutively from
Julian Day 0, which began at noon on January 1, 4713 B.
C. January 1st, 1993, was JD 2448989; January 1st,
2000 will be JD 2451545.

Joumnal for Occultation and Eclipsing (JOE) — IOTA/ME

The Julian Day begins at noon, Greenwich Mean Time.
Greenwich Mean Time (GMT) is the standard time kept
in London, England. Clock time after noon is converted
to a fraction of a day. Thus midnight GMT (12 hours
beyond noon) is 0.5 day, while 1:00 P.M in London is
0.041666667 day (1/24th of a day). This fraction of a
day beyond noon is added to the whole-number JD to
compute the JD of any event or observation. Hence
1:00 PM in London on January 1st, 2000 will be JD
2451545.041666667. Most variable star observations
are recorded to the nearest 0.0001 day (8.64 seconds).
NOTE: By order of Pope Gregory XIll, the Julian calen-
dar was replaced by the Gregorian calendar in late
1582, so that the calendar day following Oct. 4, 1582
was Oct. 15, 1582. Most (but not all) historical dates
prior to 1582 are JULIAN calendar dates. To make mat-
ters worse, the protestant nations of Europe were slow
to adopt the Catholic calendar reform (Great Britain did
not adopt the Gregorian calendar until 1752). As if that
weren't bad enough, when Julius Caesar, on the advice
of the astronomer Sosigenes, introduced the leap year
to create the Julian calendar, the keepers of the calen-
dar mistakenly recorded leap years every THREE
years, instead of every FOUR (as was, of course, in-
tended). Unfortunately, Sosigenes was dead at the
hands of the Egyptians and Caesar was dead at the
hands of the imperial senate, so the mistake persisted
until corrected by Augustus Caesar in 8 B.C.

Some interesting Julian dates...

- Solar eclipse of Ninevah
- Lunar eclipse of Babylon
- Tycho's Supernova first seen
- Discovery of Mira (Omicron Ceti)
- Birth of Newton
- Birth of Argelander
- Discovery of SS Cygni
- First AAVSO observation
- October 9, 1995
- February 24, 2023

Source: http://www.aavso.org/about-jd
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BASIC SKILLS NEEDED FOR
ASTEROID OCCULTATION
OBSERVING

Paul Maley

This section determines what you need depending on
your role. If you are training other people you need a
knowledge in the tools necessary to write, to edit, to
process or to show people certain aspects of occultation
work. Knowledge of MSWord or PowerPoint, knowing
basic computer skills and having access to a computer,
memory sticks, the internet, telescope, binoculars, short-
wave radios, star charts, copy machines, etc. All of these
are possible equipment.

A. The novice observer

Initially all you need is a curious mind, to attend instruc-
tional lectures by more experienced observers and then
decide if this aspect of astronomy is destined for you. If
your interest is heightened by the topic of eclipses of
stars by asteroids, then you will need to develop some
basic skills before moving on to physical tools. The edu-
cational tools include basic computer skills such as un-
derstanding word processing, how to access internet
web sites, how to use email, how to communicate effec-
tively, and most of all, how to be a team player. Certain
social skills such as organization and cooperation are
two skills that need to be mastered in addition to com-
puter skills. Add to this a positive attitude, ability to prob-
lem solve rather than to give up if a challenge seems
insurmountable. Then there is the ability develop contin-
gency recovery plans, to document methods that work
and those that do not in order that future observers not
encounter the same problems and have to attack them
from the beginning. Never give up learning. To stop
learning is to limit the observer's mental horizons which
in order to grow need expansion. Next, you should un-
derstand basic concepts such as how to find cardinal
points in the daytime and also at night. Learn about as-
teroids and their role in the makeup of the solar system
as well as how one develops information about their
physical characteristics. Learning how to read star charts
and then to use the naked eye, then binoculars and fi-
nally a telescope to move about the sky are critical skills.
GPS-controlled telescopes make it easier for people not
skilled in star locating to have the telescope find the star
field for you.
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But if you are unable to know where you are once your
eye is looking through the eyepiece, then there is no
chance you can locate the correct star.

B. The more experienced observer and how to ad-
vance your knowledge

Understanding the need and methods for accurate timing
is the next step. One can be evaluated by a simulated
occultation in order to determine observer reaction time.
Typical reaction time in humans ranges from 0.3 sec-
onds for experienced observers to more than 1 second
for those who are not so experienced. An artificial occul-
tation can be created by using a projector to project a
star pattern and then to block one of the stars. Instruc-
tors can set up a timing system to measure the reaction
time. A simulator can be downloaded from:
http://www.lunar-occultations.com/iota/aops.htm

Other types of basic skills are also needed. These in-
clude understanding how to convert time from Universal
Time to local time and to understand time conversion for
other zones. Next basic understanding of sunrise and
sunset and how the lighting conditions are important to
preparing for occultation expeditions, location of sites,
etc. More significant is the understanding of weather
conditions and the interpretation of forecasts. Local ar-
eas have climatologies and traveling from one type of
climate to another may have unintended consequences
if one does not fully understand the environment. The
internet can be a useful source of satellite imagery, and
cloud cover prediction tools. Time signal sources is an-
other area with which there are skills to be learned. In
addition to obtaining the proper hardware, one must
need to understand the errors associated with using
watches, clocks, computers, GPS receivers, etc. and
how to accurately log the time in relation to the actual
moments when the occultation begins and ends. Map-
ping services for determination of latitude, longitude and
altitude is another area that requires understanding.
Each country may have its own indigenous maps and
thus GPS has become a standard that supersedes those
local maps. Learning how to report observations is an-
other subject that requires understanding. There are in-
deed standard reporting forms and characteristics that
must be logged properly in order to fully qualify the ob-
servation. These include aspects such as the telescope
aperture, f/ratio, type of mounting, seeing conditions
which can impact perceived accuracy, names of observ-
ers and assistants, etc. For those expanding from visual
to video, the different types of formats used around the
world must be understood as well as recording frame
rates of different media. Understanding the telescope is
still another area where skills must be developed. There
are many types of telescopes and mounts and tracking
systems. One must be familiar with the capabilities of
limiting magnitude based on telescope aperture, use of
an effective finder telescope which can help speed up
the time it takes to actually find a star, use of binoculars
in conjunction with a finder and then a telescope, proper
focusing methods and eyepiece selection and usage.
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Recently the concept of pre-point charts is a new area
that is not only a great help in setting up telescopes early
in the preparation period, but also enables multiple sites
to be set up by a single observer. In the past the idea
was to set up on a specific star and wait many minutes
before it would be eclipsed. Motor drives helped make
this happen but if you had a Dobsonian telescope with
no motor drive, this meant that you had to constantly
follow the star by hand. The observer increases his/her
skills by learning as much as possible. This can include
internet searches to study professional articles on the
subject of asteroid occultations. Interrogating prediction
web sites such as http://www.asteroidoccultation.com is
another way one can understand how paths of occulta-
tions can be seen around the world. One has to learn
how to interpret predictions, to know a favorable predic-
tion from an unfavorable one. This includes mastering
other concepts such as the location of the target star
relative to the moon and the difficulties it may or may not
present. Also, how the elevation and azimuth of the star
may impact or enhance successful observation. Terres-
trial navigation using either automobile GPS or local
maps are additional skills that must be mastered espe-
cially when attempting to plan in daylight or find sites in
the dark. Setting up primary and backup sites are man-
datory for occultations because one can never be sure
far in advance whether adverse weather will cause re-
planning. Observers must learn how to select safe sites
and to recognize that safety is the most important ele-
ment of occultation observing. This pertains to transport-
ing observers to/from meeting places and observing sites
and coordinating with local law enforcement when re-
quired. Making mistakes must be expected and every
effort must be made to accept them for what they are
and to learn from them. The most important 'soft skill’
that a person can learn is the value of time. Time is the
worst enemy for occultation observers. There is never
enough time. The more ambitious the observation plan,
the more difficult it is to achieve. Therefore, learning how
to formulate a realistic observation plan with the people
and resources available within the timeframe is perhaps
the most challenging of all problems to be faced. Observ-
ers must endeavor to contribute lessons learned to a
newsletter or manual on occultation observation in order
that innovative methods or workarounds are understood
and critiqued properly. Having other people review your
work can lead to valuable improvements and sugges-
tions that perhaps would not otherwise be known.

C. The skilled analyst

There are advanced software tools such as LIMOVIE,
OCCULT, and OCCULT'WATCHER that offer the ob-
server help in either planning or reducing observations.
All of these are freeware. OCCULTWATCHER enables
observers to know where others are located and where it
is best for you to establish your site so that duplicate
data does not result. It also provides automated alerts
that notifies the user days before a particular occultation
is expected to occur.
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OCCULT is a prediction tool that lets you predict when
occultations will occur in your area; it has many other fea-
tures as well such as predicted the appearance of Baily's
Beads during solar eclipses. LIMOVIE is a Japanese-
derived video reduction tool that lets you accurately de-
termine the precise video frames which establish the start
and end points for an occultation. It has proven invalu-
able in elevating the fidelity by which amateur video sys-
tems can provide precision time for asteroid occultations.
Web sites and downloads are available for this software,
but to gain experience one has to practice. It is important
that all organized observing efforts put rigor into their
data collection. This means that you should not assume
that an observation is more accurate than it is. One has
to become intimately familiar with the weaknesses of
every method of timing. Video data has its own peculiari-
ties. Use of camcorders which have Hi8 tapes can result
in many different problems which may or may not be rec-
ognized before the observation is carried out. They could
also be discovered after the observation when it is too
late to correct them. This includes such basic things as
failure to rewind the tape prior to the occultation, or even
failing to label a tape only to accidentally set it in with a
pile of other tapes. DVRs are different from tape systems
and have fewer major issues that cause failures. But they
can record a lot of data and one has to understand how
to extract and convert the data from certain types of sys-
tems so that they can be properly read by data reduction
programs as well as uploaded to the internet. Every or-
ganization needs to have an analyst to assist in establish-
ing data credibility before it is ever reported. By having
this filter in place less experienced observers can rely on
this individual to be the safety valve in the reporting proc-
ess.

D. Other roles in occultation observing

In addition to learning about the observational methodol-
ogy in order to be an observer, there are other roles that
people can play in the science of eclipses of stars by as-
teroids. Equipment needs to be obtained and propa-
gated, training of new observers must be ongoing, liaison
work must be done in order to set up in advance of a ma-
jor occultation. This includes coordinating with govern-
ment agencies or property owners in order to effect a
successful observational effort. Coordination with ob-
servers in neighboring countries is also a useful skill to
acquire since international cooperation can help ensure
maximum effectiveness of resulting observation. This
includes such things as use of cell phones, texts or
emails to alert observers to last minute plan changes or
to coordinate real time site changes at night. Asteroid
occultation observing is a volunteer science and the more
people who are involved the better. This may include
those who would wish to host a pre- or post-occultation
meal, volunteer drivers or persons who can stay at home
and monitor weather sites providing telephone alerts in
case of adverse cloud movement.
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Aperture: 25cm
Observer

N. Taebjoola

Long: +48 24 49 Lat: +32 22 8.0 Alt: 131m
StarNo.y mdh m s O-C
R 1072 2013 51417 33 33.44 0.02

Aperture: 25cm Long: +48 25 13.6 Lat: +3222 13.9 Alt: 140m
StarNo.y mdhm s O-C
R 1469 2013 61417 651.10 0.56

Observer

N. Taebjoola

Aperture: 15cm
Observer
H.Hekmat

Long: +48 25 13.6 Lat: +32 22 13.9 Alt: 140m
StarNo. y mdhm s O-C
S 158085 2013 522162834.1 0.16

Aperture: 25cm  Long: +48 25 13.6 Lat: +3222 13.9 Alt: 140m
StarNo. ymdhm s O-C
S 138280 2013 6 16 16 38 59.80 -0.49

Observer

H. Hekmat'zade

Aperture: 15cm
Observer

H. Hekmat'zade

Long: +48 23 30.4 Lat: +32 22 34.0 Alt: 145m
StarNo. Y mdhm s O-C
S 97074 2013 611 16 37 26.12 0.01

Aperture: 15cm  Long: +48 25 13.6 Lat: +3222 13.9 Alt: 140m
StarNo. 'y md h m s O-C
S 138283 2013 616 16 24 12.10 0.12

Observer

H. Hekmat'zade

Aperture: 20cm
Observer
F. Tavakkoli

Long: +50 40 27 Lat: +33 59 27.5 Alt: 1528m
StarNo. y m dh m s o-C
S 118028 2013 6 14 16 32 32.60 -0.26

Aperture: 25cm  Long: +48 25 13.6 Lat: +3222 13.9 Alt: 140m
StarNo.y md h m s o-C
R 2181 2013 620 17 28 44.50 -0.05

Observer

N. Taebjoola

Aperture: 15cm
Observer

H. Hekmat'zade

Long: +48 25 13.6 Lat: +3222 13.9 Alt: 140m
StarNo. y md h m s O-C
S 118028 2013 6 14 16 36 42.28 0.15

Aperture: 25cm Long: +48 25 13.6 Lat: +3222 13.9 Alt: 140m
StarNo. 'y md hm s O-C
S 159121 2013 62017 30 45.50 0.06

Observer

H. Hekmat' zade

Aperture: 25cm
Observer

N. Taebjoola

Long: +48 25 13.6 Lat: +3222 13.9 Alt: 140m
StarNo. 'y md h m s o-C
S 118028 2013 6 14 16 36 43.19 -0.02

Aperture: 25cm Long: +48 25 13.6 Lat: +3222 13.9 Alt: 140m
StarNo. y mdh m s O-C
R 2498 2013 622 16 4516.92 0.55

Observer

H. Hekmat'zade

Aperture: 10cm
Observer
F. Tavakkoli

Long: +50 40 27 Lat: +33 59 27.5 Alt: 1528m
StarNo. y mdh m s o-C
R 1469 2013 614 17 7 28.70 -0.09

Aperture: 25cm  Long: +48 24 42.8 Lat: +32 23 25.2 Alt: 144m
StarNo. y m dhm s O-C

S 93915 2013 7 42353 4.00 0.71

Observer

N. Taebjoola

Aperture: 15cm
Observer

H. Hekmat'zade

Long: +48 25 13.6 Lat: +3222 13.9 Alt: 140m
StarNo.y md hm s O-C
R 1469 2013 61417 651.8 0.28

Aperture: 25cm  Long: +48 24 42.8 Lat: +32 23 25.2 Alt: 144m
StarNo. y mdhm s O-C

R 654 2013 7 5 011 3.5 -0.82

Observer

H. Hekmat'zade

Aperture: 25cm
Observer

N. Taebjoola

Long: +48 24 42.8 Lat: +32 23 25.2 Alt: 144m
StarNo. y mdhm s O-C
R 668 2013 751 218.1 0.56

Aperture: 25cm Long: +48 24 42.8 Lat: +32 23 25.2 Alt: 144m
StarNo.y mdhm s O-C

R 668 2013 7 5 2 019.3 1.51

Observer

H. Hekmat'zade

Aperture: 25cm
Observer

H. Hekmat'zade

Long: +48 24 42.8 Lat: +32 23 25.2 Alt: 144m
StarNo. vy md h m s o-C
S 162239 2013 7 21 20 53 50.40 -0.66

Aperture: 25cm Long: +48 24 42.8 Lat: +32 23 25.2 Alt: 144m
S 128489 2013 726222239.4 -1.54

S$128489 2013 726223921.0 0.04

Hekmat'zade

Hekmat'zade
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