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In an exciting initiative, Curtin University invites you and your students to join us in our first free online study subject.
Titled Discovering the Universe through Science and Technology, the subject focuses on astronomy and will explore
topics such as the evolution of the universe, the future of astronomy and the role technology plays in new discoveries.
The subject can be used as a unique teaching tool to get your students excited about science. Students will benefit from
innovative features such as the use of a night sky simulation, and learn from scientists involved in the Square Kilometre
Array (SKA) project, a multibillion-dollar development that will build the most powerful radio telescope in history. Discov-
ering the Universe through Science and Technology will be delivered through the Open Universities Australia platform
Open2Study and runs for four weeks from 1 July. Enrolments are now open. The subject requires two to four hours of
study per week, and a basic understanding of mathematics is desirable. Students who successfully complete the subject
will receive a certificate of achievement they can use to demonstrate their interest in and passion for science. To enroll
or to find out further details about the subject and its modules, go here:

https://www.open2study.com/subjects/astronomy-discovering-the-universe-through-science-and-technology
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Translation to Farsi and Collection:
A. Amiri (Researcher in Eclipse Dep.)
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Sifting Through the Atmospheres of Far-off Worlds

O

0.5

This image shows the HR 8799 planets with starlight optically suppressed and data processing conducted to remove
residual starlight. The star is at the center of the blackened circle in the image. The four spots indicated with the letters b
through e are the planets. This is a composite image using 30 wavelengths of light and was obtained over a period of
1.25 hours on June 14 and 15, 2012. Image courtesy of Project 1640.

May 09, 2013

Refrence: Refrence : http://www.jpl.nasa.gov/news/news.php?release=2013-157&cid=release_2013-157

Gone are the days of being able to count the number of
known planets on your fingers. Today, there are more
than 800 confirmed exoplanets -- planets that orbit stars
beyond our sun -- and more than 2,700 other candidates.
What are these exotic planets made of? Unfortunately,
you cannot stack them in a jar like marbles and take a
closer look. Instead, researchers are coming up with ad-
vanced techniques for probing the planets' makeup.

One breakthrough to come in recent years is direct imag-
ing of exoplanets. Ground-based telescopes have begun
taking infrared pictures of the planets posing near their
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stars in family portraits. But to astronomers, a picture is
worth even more than a thousand words if its light can be
broken apart into a rainbow of different wavelengths.
Those wishes are coming true as researchers are begin-
ning to install infrared cameras on ground-based tele-
scopes equipped with spectrographs. Spectrographs are
instruments that spread an object's light apart, revealing
signatures of molecules. Project 1640, partly funded by
NASA's Jet Propulsion Laboratory, Pasadena, Calif., re-
cently accomplished this goal using the Palomar Observa-
tory near San Diego.




"In just one hour, we were able to get precise composi-
tion information about four planets around one over-
whelmingly bright star," said Gautam Vasisht of JPL, co-
author of the new study appearing in the Astrophysical
Journal. "The star is a hundred thousand times as bright
as the planets, so we've developed ways to remove that
starlight and isolate the extremely faint light of the plan-
ets."

Along with ground-based infrared imaging, other strate-
gies for combing through the atmospheres of giant plan-
ets are being actively pursued as well. For example,
NASA's Spitzer and Hubble space telescopes monitor
planets as they cross in front of their stars, and then dis-
appear behind. NASA's upcoming James Webb Space
Telescope will use a comparable strategy to study the
atmospheres of planets only slightly larger than Earth.

In the new study, the researchers examined HR 8799, a
large star orbited by at least four known giant, red plan-
ets. Three of the planets were among the first ever di-
rectly imaged around a star, thanks to observations from
the Gemini and Keck telescopes on Mauna Kea, Hawaii,
in 2008. The fourth planet, the closest to the star and the
hardest to see, was revealed in images taken by the
Keck telescope in 2010. That alone was a tremendous
feat considering that all planet discoveries up until then
had been made through indirect means, for example by
looking for the wobble of a star induced by the tug of
planets. Those images weren't enough, however, to re-
veal any information about the planets' chemical compo-
sition. That's where spectrographs are needed -- to ex-
pose the "fingerprints" of molecules in a planet's atmos-
phere. Capturing a distant world's spectrum requires
gathering even more planet light, and that means further
blocking the glare of the star.

Project 1640 accomplished this with a collection of in-
struments, which the team installs on the ground-based
telescopes each time they go on "observing runs." The
instrument suite includes a coronagraph to mask out the
starlight; an advanced adaptive optics system, which
removes the blur of our moving atmosphere by making
millions of tiny adjustments to two deformable telescope
mirrors; an imaging spectrograph that records 30 images
in a rainbow of infrared colors simultaneously; and a
state-of-the-art wave front sensor that further adjusts the
mirrors to compensate for scattered starlight.

"It's like taking a single picture of the Empire State Build-
ing from an airplane that reveals a bump on the sidewalk
next to it that is as high as an ant,” said Ben R. Oppen-
heimer, lead author of the new study and associate cura-
tor and chair of the Astrophysics Department at the
American Museum of Natural History, N.Y., N.Y.

Their results revealed that all four planets, though nearly
the same in temperature, have different compositions.
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Some, unexpectedly, do not have methane in them, and
there may be hints of ammonia or other compounds that
would also be surprising. Further theoretical modeling
will help to understand the chemistry of these planets.

Meanwhile, the quest to obtain more and better spectra
of exoplanets continues. Other researchers have used
the Keck telescope and the Large Binocular Telescope
near Tucson, Ariz., to study the emission of individual
planets in the HR8799 system. In addition to the HR
8799 system, only two others have yielded images of
exoplanets. The next step is to find more planets ripe for
giving up their chemical secrets. Several ground-based
telescopes are being prepared for the hunt, including
Keck, Gemini, Palomar and Japan's Subaru Telescope
on Mauna Kea, Hawaii.

Ideally, the researchers want to find young planets that
still have enough heat left over from their formation, and
thus more infrared light for the spectrographs to see.
They also want to find planets located far from their
stars, and out of the blinding starlight. NASA's infrared
Spitzer and Wide-field Infrared Survey Explorer (WISE)
missions, and its ultraviolet Galaxy Evolution Explorer,
now led by the California Institute of Technology, Pasa-
dena, have helped identify candidate young stars that
may host planets meeting these criteria.

"We're looking for super-Jupiter planets located faraway
from their star," said Vasisht. "As our technique devel-
ops, we hope to be able to acquire molecular composi-
tions of smaller, and slightly older, gas planets.”
Still lower-mass planets, down to the size of Saturn, will
be targets for imaging studies by the James Webb
Space Telescope.

"Rocky Earth-like planets are too small and close to their
stars for the current technology, or even for James Webb
to detect. The feat of cracking the chemical compositions
of true Earth analogs will come from a future space mis-
sion such as the proposed Terrestrial Planet Finder,"
said Charles Beichman, a co-author of the P1640 result
and executive director of NASA's Exoplanet Science In-
stitute at Caltech.

Though the larger, gas planets are not hospitable to life,
the current studies are teaching astronomers how the
smaller, rocky ones form.

"The outer giant planets dictate the fate of rocky ones
like Earth. Giant planets can migrate in toward a star,
and in the process, tug the smaller, rocky planets around
or even kick them out of the system. We're looking at hot
Jupiters before they migrate in, and hope to understand
more about how and when they might influence the des-
tiny of the rocky, inner planets,” said Vasisht.




New Light Curves and Pulsation modes of the HADS star
GSC 00144-03031

Hasanzadeh, A.%?; Poro, A.' ; Ahmadi, S.* ; Arshadi M. ; Hidari’'negadian, Z. * ; Bagheri, F.* ; Dadvar, F.*;
Nejad’moghaddam , Z.*; Rokni, A.»? ; Zahabi, S.!

(1) The International Occultation Timing Association-Middle East section; e-mail: iotamiddleeast@yahoo.com
(2) Institute of Geophysics, University of Tehran, Tehran, Iran
(3) ISA observatory, Iranian Space Agency (ISA), Mahdasht, Karaj, Iran

Abstract:
We present B and V light curves of the high-amplitude delta Scuti star GSC 00144-03031 and obtain maxima and min-
ima times. The investigation of pulsation modes show a short fundamental radial mode about 17.1 cycles day™.

The variability of GSC 00144-03031 was discovered when observing the field around HD 43587, a candidate primary
target for the asteroseismic space mission COROT (Poretti et al. 2005a).

GSC 00144-03031 is a new high-amplitude Delta Scuti variable. The double-mode pulsation of GSC 00144-03031 has
been detected when searching for COROT targets. The observations of GSC 00144-03031 have confirmed the exis-
tence of pure radial double-mode pulsators, with a very short fundamental radial mode (P = 0.0581 days) (Poretti et al.
2005b). The observations of a DSCT star, GSC 00144-03031 was made in March 2013 at ISA observatory in Iran. The
principal instrument was the 40 cm Smith-Cassegrain telescope and a CCD SBIG 11000M. The observatory coordinates
are 50 47' 08.77” East and 35 45' 52.73" North. During observations we can observe two minima and one maximum for
every filter. The star GSC 001440-2970 was used as the comparison star. Also, the star GSC 00144-02971 was refrence
star (fig.1)

Magnitude of comparison star in filter V: 10.71

Magnitude of refrence star in filter VV: 10.39

Magnitude of refrence star in filter B: 10.78

The light curves of the DSCT type GSC 00144-03031 star are presented for B and V filters (figs. 2 & 3).
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The light curves show that amplitude of magnitude variation is about 0.4 mag. The times of minima and maximum was
obtained:
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Filter V Filter B

Min 1 2456360.235103 Std Error: 0.000433 Min 1 2456360.234440 Std Error: 0.000362
Max 2456360.263002 Std Error: 0.000105 Max 2456360.263209 Std Error: 0.000135
Min 2 2456360.294184 Std Error: 0.000193 Min 2 2456360.293865 Std Error: 0.000180

Tablel. The minimum and maximum times

A Fourier analysis of the photometric observations is performed using PERIODO04 to investigate the pulsation modes (fig
4). The Fourier analyses were performed using period04 (Lenz & Breger 2005).
Using the pulsation analysis, significant peaks were found, see Table for an overview.
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Mode Filter B Filter V
Frequency (c/d) Amplitude(mag) Frequency (c/d) Amplitude(mag)
f1 15.27 0.162 15.82 0.156
f2 37.34 0.022 41.77 0.023
f3 58.55 0.017 59.49 0.015

Table2 Frequencies detected in GSC 00144-03031

We have used period04 for improving the fundamental mode. The result shows about 17.1 cycles day™ (P=0.0585 days).

Thanks to: Iranian Space Agency (ISA) for help and disposal ISA observatory in Mahdasht, Iran.

Reference:

Lenz, P. & Breger, M. 2005, Commun. Asteroseismol., 146, 53

Poretti, E.; Alonso, R.; Amado, P. J.; Belmonte, J. A,; Garrido, R.; Martin-Ruiz, S.; Uytterhoeven, K.; Catala, C.; Le-
breton, Y.; Michel, E.; Suéarez, J. C.; Aerts, C.; Creevey, O.; Goupil, M. J.; Mantegazza, L.; Mathias, P.; Rainer, M.;
Weiss, W. W., 2005a, AJ, 129, 2461

Poretti, E.; Suarez, J. C.; Niarchos, P. G.; Gazeas, K. D.; Manimanis, V. N.; van Cauteren, P.; Lampens, P.; Wils, P.;
Alonso, R.; Amado, P. J.; Belmonte, J. A.; Butterworth, N. D.; Martignoni, M.; Martin-Ruiz, S.; Moskalik, P.; Robertson,
C. W.,2005b, A&A, 440, 1097
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THE ASTRONOMICAL OBSERVATORY OF ULUGH’BEG

(To visit Samarkand)
Hans-Joachim Bode - IOTA/ES President
Refrence: JOA, April-June 2013

| was asked whether | wanted to travel to Uzbekistan — |
had been there before in 1981 (at USSR times) but
agreed readily having the promising opportunity to visit
Samarkand (which | missed in 1981) and the observatory
of Ulugh Beg.

In this short presentation | summarize some of the de-
tailed knowledge | gained about this observatory. Proba-
bly the internet provides further facts and details. In Uz-
bekistan | also had a few talks concerning astronomical
activities that may result in an astronomical cooperation.
We will see Hipparchus of Nicaea, or more correctly Hip-
parchos (Greek: Hipparkhos; c. 190 BC - c. 120 BC),
was a Greek astronomer, geographer, and mathemati-
cian of the Hellenistic period. He is considered the foun-
der of trigonometry but is most famous for his incidental
discovery of the precession of the equinoxes and for the
compilation of the first comprehensive star catalogue of
the western world, where he managed to determine the
stellar positions to an angular accuracy of about 1 de-
gree. M irz& Muhammad Téaraghay bin Shahrukh, better
known as Ulugh Beg (born March 22, 1394 in Sultaniyeh,
Persia — died October 27, 1449 in Samarkand) was a
Timurid ruler as well as an astronomer, mathematician
and sultan. His real name was M7irz& Muhammad
Taraghay bin Shahrukh. Ulugh Beg was also respected
for his work in astronomy related mathematics, such as
trigonometry and spherical geometry. He built the great
Ulugh Beg Observatory in Samarkand between 1424
and 1429. It was considered by scholars to have been
one of the finest observatories in the Islamic world at that
time and the largest in Central Asia. He also built the
Ulugh Beg Madrasah (1417-1420) in Samarkand and
Bukhara, transforming the cities into cultural centers of
learning in Central Asia. He was also a mathematics
genius of the 15th century — even though his mental ca-
pability was the power of endurance rather than any un-
usual gift of intellect. He ruled Uzbekistan, Tajikistan,
Turkmenistan, Kyrgyzstan, and southern Kazakhstan for
almost half a century from 1411 to 1449. His own par-
ticular interests concentrated on astronomy, and in 1428
he built an enormous observatory, called the Gurkhani
Zij. He increased the accuracy of his measurements by
increasing the length of his quadrant. It had a radius of
about 40 meters where a quarter of this circle (10 meters
of it were constructed below the surface) now had a
height of 30 meters. This observatory was surrounded by
a wall with a height of (around) 30 meters having a di-
ameter of 46.40 meters. In the middle of this circle a
tower with a height of about 30 meters was erected in-
cluding a sight-feature on top of it for measuring the posi-
tion of the sun, the moon and the stars.
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Only the lower part of that quadrant still exists. The north
-south alignment of the quadrant was extremely precise
to only 10.4. Fortunately it was preserved starting about
1908 when W. L. Wjwatkin rediscovered the antique ob-
servatory (his grave is situated in the observatory area).
The part of the quadrant at a depth of 10 meters had
been used to measure stars close to the zenith. A corri-
dor on the ground floor shows marks every 70.1 centi-
meters being equivalent to an angle of 1 degree as pro-
jected via the 30 meter tower to the sky. Channels at
both sides of the ground floor had 2 holes at each de-
gree to fix a possible little carriage. This carriage may
have been used to move it degree by degree, and some
unknown device may have allowed to determine the po-
sition of an object to about 1 minute of arc. Using this
method he compiled the 1437 Zij-i-Sultani of 994 stars,
generally considered to be the greatest star catalogue
between those of Ptolemy and Brahe, a work of compa-
rable quality regarding Abd al-Rahman al-Sufi’'s Book of
Fixed Stars. The serious errors which he found in previ-
ous Arabian star catalogues (many of which had simply
updated Ptolemy’s work, adding the effect of precession
to the longitudes) led him to remeasure the positions of
992 fixed stars, to which he added 27 stars from Abd al-
Rahman al-Sufi's catalogue Book of Fixed Stars from the
year 964, which were too far south for an observation
from Samarkand. This catalogue, one of the most ingen-
ious of the Middle Ages, was first edited by Thomas
Hyde at Oxford in 1665 under the title “Tabulae longitudi-
nis et latitudinis stellarum fixarum ex observatione Ulug-
beighi” and reprinted in 1767 by G. Sharpe. More recent
editions are those by Francis Baily in 1843 in Vol. xiii of
the Memoirs of the Royal Astronomical Society and by
Edward Ball Knobel in Ulugh Beg’'s Catalogue of Stars,
Revised from all Persian Manuscripts in 1437. Ulugh
Beg determined the length of the sidereal year as
365.2570370...d = 365d 6h 10m 8s (an error of +58 sec-
onds). For his measurements throughout many years he
used a 50 m high gnomon. The value was improved by
28 seconds in 1525 by Nicolaus Copernicus, who re-
ferred to the estimation of Thabit ibn Qurra (826-901),
which had an error of +2 seconds. However, Beg later
measured another more precise value as 365d 5h 49m
15s, which has an error of +25 seconds, making it more
accurate than Copernicus’ estimation with an error of
+30 seconds. Beg also determined the obliquity of the
Earth’s axis as 23° 30’ 17” (true value 23° 30’ 48”), which
remained the most accurate measurement for hundreds
of years. It was more accurate than later measurements
by Copernicus and Tycho Brahe.
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Translation to Farsi: Elham Salmanzadeh
(Researcher in Eclipse Department)
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About Light Curves

Light curves are fundamental tools for variable star This makes it extra hard for humans to make consistent
astronomy. They are relatively simple and easy to observations. We call this variation in brightness esti-
grasp. They are simply graphs of brightness (Y axis) mates scatter.
vs. time (X axis). Brightness increases as you go up But fear not, we can address the problem with basic
the graph and time advances as you move to the statistics! Below is the same light curve, but this time
right. Here is a light curve of a variable star called Epsi- with a red line drawn through it:
lon Aurigae: _ : ) _
AAVSO DATA FOR alpha ori - WWW.AAVSO.ORG
2.8 Each of these data points is a 9 i - . .
- single brightness estimate of 0.2+
. o the star made by an amateur - v m————— - - .
; - 7 etrenomer ol % " gy & T
% . - o 06 | wmmme e --'—T.--.. = & @ e sccem amems o -
) . B cnl o e g s . Bigg savss v apaemagios ]
’ T o _':5 1 - &-.P_. - ; --:: - L] *
s 198 ‘ - — —— - S S 0SS B BHEIES LSS S L.
Ve 12 e - ennem—— -e sEme SIEmes W e
14 F T‘. -o . - o.c-.: -
This light curve shows that the star began at a bright- 16 : N S S B
ness of magnitude 3 in 1982. Around mid-year it began Hars e T il
to rapidly dim until it reached brightness of magnitude Visual Validated @ Visual 30d Avg
3.8 by the end of the year. It remained there until the Y e The v TSRS ——
beginning of 1984 when it began a slower climb back
to normal brightness. By the middle of 1984, it was The red line reflects the average observation made at
almost back to normal brightness. That light curve is that time. More precisely, we calculated an average
idealized, in that it was processed to only include the brightness of the star in 30-day increments. Then the
best observations to make it clear. Now let's look a light curve generator drew a line between the average
more complicated, real-world light curve. Here is a re- points. The vertical red bars you see along the line is an
cent light curve of the bright star Betelgeuse (a.k.a Al- error estimate. It's a statistical value that provides an
pha Ori to astronomers) made with the AAVSO's online idea of how much you can trust the red line. (There is a
light curve generator: 67% chance that the real data falls within that horizontal
error - a common benchmark scientists use.)
AAVSO DATA FOR alpha ori - WWW AAVSO . ORG . . .
e———— e e A good rule of thumb is to see if you can draw a hori-
= : - | zontal and straight line between the error bars. If you
. o - . can, it means there is no real variation in the data. If you
e e iy " ——_——— e cannot, then you can be confident the variation is real. If
O p— _"_""'"""""_' iied Bt g you can, it means there is no clear variation in the data.
g osfemmee commemmmm— o= e mree o com—— ! There may still be real variation, but you'll need more
1| o Smerrrr— = ot & '—'—Qﬂ. | analysis to prove it. Can you draw a straight, horizontal
o] Simmssamewy |8 sntEhenmem——— 1 line between the error bars in that light curve? Try it by
' - —--- holding a sheet of paper up to your monitor.
" R TS 1 Notice in the first set of data in the light curve that you
18 e it poerere pomyree cannot draw such a line. But you can in most of the data
_ in the second set! That is because the second set is
st e = noisier (i.e. has more scatter) and we are less confident
Each dot in this light curve is a visual observation of it shows variation. There are lots of things you can do to
the star submitted to the AAVSO International Data- try to lower the error bars in that data, but we'll save that
base. The numbers on the X -axis are Julian Dates. for future discussions. But the best thing we can do is
That's a standard format that astronomers, especially gather more high quality data. This is why we almost
variable star astronomers, use to record dates. Basi- always need more observations. The more we have, the
cally this light curve covers observations made from more we can beat down those error bars. It's also im-
mid 2007 to mid 2009. . Notice that there are many portant to take your time to make a quality observation.

observations made on the same dates, but they don't

agree! That's because we're all human (politicians ex-

cepted) and so will make different estimates of a star's

brightness. We chose this star as an example because Refrence: http://www.aavso.org/about-light-curves
it is very bright and very red.
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Prediction of 2011 Jun 29.0

Point J2000 Dec
Time Star RA Dec Offset
h m s mag h m o ' ArcMin
10 2 0 2.1 15 32.0 =40 5§ Target star
9 51 25 3.2 15 21.4 -40 39 -16.8
9 50 49 7.8 15 20.8 -40 54 -1.8
9 48 59 5.6 15 18.9 -40 47 -8.4
9 46 7 5.2 A5 LEE 4% 29 3319
9 38 16 Ho8 15 8.2 =40 35 =20=5
9 35 24 5.1 A5 b8 =41 4 8.6
9 34 47 63 18 47 =40 52 =38
9 22 4 7.9 14 52.0 -40 48 =7,0
9 18 16 7.7 14 48.2 -41 1 5.8
9 13 29 8.0 14 43.4 -41 1 G2
9 10 25 6.7 14 40.3 -40 51 -4.7
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Translation to Farsi:
K. Samsam (Researcher in Eclipse Dep.)

Joumnal for Occultation and Eclipsing (JOE) — IOTA/ME
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Prepointing for Occultations
John Talbot
John.talbot@xtra.co.nz
Occultation Section RASNZ

Abstract

Prepoint verb. - to point telescope at a point in the sky
where an event is predicted to occur at some time in the
future. A technique that is particularly suited to observ-
ing with mounts that are not perfectly aligned or do not
have accurate pointing ability (eg Dobsonian, mobile ob-
servation). It helps to have driven RA axis.

Introduction.

In order to observe an Occultation you need to know:
The Right Ascension and Declination of the objects
where the event is predicted to happen and The Time
the event is predicted to occur. For NZ & AU Occultation
Predictions use http://occsec.wellington.net.nz/ or use
Occult Watcher.

Your Location — Latitude, Longitude, Altitude

It is also useful to know: The predicted duration of the
event and time error. This will affect how long you ob-
serve /record for. How long it takes for a star to drift
across your field of view (FOV). Do you need to be able
track the star once it is in the frame?

Basic Method

The basic idea is to point at a star that is at the same
Declination as your target at some time before the event
and then stop tracking until the target is in the frame. If
the predicted duration of the event will be longer than the
drift time across about half your FOV then you should
aim to have the star at centre of FOV at the earliest ex-
pected time of an event ( <Predicted centre time> - 2 x
Prediction time error> ) and then start tracking again
and start observing/recording.

Prepointing... Option 1

Use Occult ... Asteroid Predictions to display a list of
stars and time or offset.

Below is the Occult output for a typical event. Note The
times start at the bottom and work up.

Ocecultation of 2UCAC 14430598 by 10199 Chariklo on
2011 Jun 29 Pre-point stars

Prediction of 2011 Jun 29.0

Point J2000 Dec

Time Star RA Dec Offset
h m s mag h m o " ArcMin
10 2 0 12.1 15 32.9 -40 56 Target star
9 51 25 3.2 15 21.4 -40 39 -16.8
9 50 49 7.8 15 20.8 -40 54 -1.8
9 48 59 2.6 .15 18.9 -—40 47 =8 .4
9 46 7 5.2 A5 16T 4% 29 33.9
938 16 9:8 15 82 =40 35 =205
9 35 24 5.1 15 5.3 -41 4 8.6
9 34 47 63 15 4.7 -40 b2 =38
g 22 4 7.9 14 52.0 -40 48 =70
9 18 1leé T.7 14 48.2 -41 1 5.8
9 18 29 8.0 14 43.4 -41 1 6.2
9 10 25 6.7 14 40.3 -40 51 -4.7

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

Three lines stand out:

The first at 09:51:25 is for a bright Mag 3.2 star that you
should be able to locate in your spotter scope. BUT it is
less than 10 minutes before the event and we need to
adjust the declination by 16.8 arc mins so possibly not a
good starting point.

The second at 09:50:49 is too dim to start on via spotter
scope but is very close to the right declination so may be
a good way point check.

The bottom line looks like a good place to start. It is near
enough to the right declination that only a small adjust-
ment will be required and bright enough that you should
be able to find it.

Prepointing... Option 2
Use Occult Watcher and C2A linkage.

+.Occult Watcher, ver, 3.4.0.0 - Waikanae Beach (UTE +12:00) -[o] x|
) Synchronise now <51 Configuration 32 Add-ins + -~ Help ~

Asteroid Name [ Feea [ .[s...[#vent pate, ur [m4]

Copy Info to Clipboard
Create C2A Occultation Map

Compare Star Catalogue Positions (Occult)

é@#z‘

Open Event in Occult

L (OTA Upastes]

‘Additional Event Details

4 you center shadow 1-sigma 2 & 3-sigra limits
(10199) Chariklo occults UCAC2 14430598 Eventtime; 10:02:16 wi[x Export All Events to Excel
Enorintime; 4.0 min

Position: I the 1-sigma zone, 84 km outside the shadow path & View Target Star in'Google Sky'
Mex duation: 14.% sec
Magritude drop: 5.9 m.
Combined magnitude: 12.1 m.
Star magnitude: 12.1 m.

[} Show online map with stations @ View detaiks on the web  # Save ‘Gooale Earth’ kmi fle

There are curently 22 announced stations for this event.
1 of them is yours.

[ synchronisation sheduled n 7 min

Right click on event in Occult Watcher and select
Create C2A Occultation Map

_+Prepoint Trac

Day Month Year

4 0l@l; £ u TawgetDate [ [6[eom _MepTime

hons aor
Target Time [10 022 5 ¢~ ooy
h m s

TargetRA [15 [31 [58 Clear
Target DE [40 [55 [s3~ Cure

- Options

h m
Overall Track Duation [ [0
IV Display All Minute Marks on Track
v Display Current Time Target

]
Lven
Ele £ Yo Iock Ineges Teescope e

»oct L OAE e s[AEWR @ %
& 2 v W f M w ASE X |-

Feay— Rafshofie ce[@fEm0 Brasie
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 asLocal Time

€ Use Fied Dale & Tine

v, PR
e
Tine Increment when using - and +Keps: [How 7]

For this method | have C2A and Occult Watcher on my
notebook PC next to video monitor. The round red target
is time “now” if you set the Date option to display PC
Date & Time.

We start by finding a bright star near track that is easy to
point to.

Have it in frame before the due time and start RA track-
ing.

Adjust Declination until you are on the target track. This
is easy if you have a well calibrated Dec setting circle or
display. Otherwise you just star hop till you are on track.
Keep tracking until (x) minutes ( x is approx <Predicted
centre time> - 2 x Prediction time error> easiest to
choose whole minutes) before due time for the field you
have in view.

Then stop tracking. | just stop my RA drive. This maybe
a problem with a computer driven GOTO scope (but you
probably don’'t need to prepoint with those.

Check that fields really match the predicted view as they
drift past.

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

Waitch actual versus Predicted view.
If camera not lined up EW may have to rotate field frame
in C2A.

Hotspbots Target Too dim to see ®

I like to track early ( ~4mins in this example)

If a short event expected then plan for target to be in
centre at due time and don'’t restart tracking.

You can even set your recorder to record for the ex-
pected drift time across screen.

| try to record from — 2x to + 2x seconds where x is the
“Error in Time” displayed by Occult Watcher — more if
there are Satellites you may be able to catch..
Remember to hit your VTI Reset button and record date
and location data before you stop recording.
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occultations.com/iota/occult4.htm
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