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ESOP XXX
30" European Symposium on Occultation Projects (ESOP)
26" to 31* August 2011 in Berlin

We are pleased to invite you to the 30" European Symposium on Occultation Projects in Berlin, Germany. ESOP XXX
will be held in the Archenhold-Observatory, the oldest and largest public observatory in Germany.

The European Symposium on Occultation Projects (ESOP) is the annual conference of the European section of the
International Occultation and Timing Association IOTA/ES. This event provides you with the opportunity to get in touch
with professional and amateur astronomers dealing with occultation observations and calculations from many European
countries. You will find a friendly atmosphere and will meet a lot of interesting people. Lectures, discussions and time to
talk are typical of ESOP Symposia.

The Symposium has been held in different parts of Europe since 1981. You can find the complete ESOP history on Otto
Faragos homepage at http://www.farago.de/ESOP/index.htm

Due to the international character of the symposium all lectures are presented in English.

If you have any special requests, please don't hesitate to send us to esop@astw.de

We are looking forward to seeing you in Berlin!
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http://tomsastroblog.com/
archives/10857

Astrophoto: Moon Occults Triple Star System Pi Sagi-
taurii by Efrain Morales Rivera

Craters on Vesta

NEWS-COLLECTION:
M.GHASMI

EXOPLANETS: Why is this planet so dark? Planet TrES-2b reflects back less than one percent
of the light it receives, making it darker than any known planet or moon, darker even than coal.
Jupiter-sized TrES-2b orbits extremely close to a sun-like star 750 light years away, and was
discovered producing slight eclipses in 2006 using the modest 10-cm telescopes of the Trans-
Atlantic Exoplanet Survey (TrES). The alien world's strange darkness, however, was only un-
covered recently by observations indicating its slight reflective glow by the Sun-orbiting Kepler
satellite. An artist's drawing of planet is shown above, complete with unsubstantiated speculation
on possible moons. Reasons for TrES-2b's darkness remain unknown and are an active topic of
research. http://tomsastroblog.com/archives/10857
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Star: Dia = Zmas Max Duration = 40.4 secs Asteroid:

My= &7 Mp= B.3 Mr= 5.8 Mag Drop = 5.8 (€.2r¢) Mag =12.5
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A match about prediction of asteroid occultations

According to the suggestion of Mr. Aria Saburi and the board of IOTA/ME, a match about prediction of asteroid occultations
observing strategies has been planned for all interested especially who participated in the workshops.

Based on the design of this match, participates have enough time until 22 sep. 2011 to predict 5 appropriate asteroid occultations
that will happen during 22 sep.2011 to 21 mars 2012 ,and suggest the best observatory strategies and locations for each occulta-
tion.

The interested should send the predictions and observatory strategies to the IOTA/Me email address: iotamiddleeast@yahoo.com
(with consideration to items like: moon, magnitude of star and the required instruments like telescopes, location, Timing, maps
and occultation information).

Worthwhile awards will be presented to THREE people by IOTA/ME superior (each winner 1/000/000 Rial). Also the winner of
this match will take 50 grades in the IOTA/ME ranking.

Translation: Samaneh Shamshiri
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Thanks Mohammad for an excellent series of observations. Please
send my congratulations to everyone.

Reappearance events are very difficult! I remember reading
somewhere online, of the reappearance techniques of Mr. Robert
Sandy, a highly experienced observer who has been active since
1964. I'll see if I can find the article and I'll pass it on.

Hint... in Occult, goto Lunar Observations > View Analyse histoti-
cal Grazes 1706 - now > type in field; Name of Observer - Sand
and occult will list all the grazes Mr. Robert Sandy has observed
over the years. I've no idea how many are listed. Pick one and
Rclick and select "place event in editor'" and from there you can
plot the limb as usual.

Regards
Dave Gault
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Disappearance was at UT 23:53:12.1
Reappearance was at UT 23:53:24
Disappearance was at UT 23:53:29.3
Reappearance was at UT 23:53:54.4
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Report the Observation of Graze Occultation
Observe and report: Hasti Kahvaeie

Graze occultation of star SAO76721 (V mag = 4.3) by moon (moon phase= 49%, altitude = 36) in Tauri constellation was ob-
served on 22th Aug. 2011.

This event was observed and recorded in Shoushtar, Khuzestan, Iran with a 15cm /10 Equatorial Telescope. The geographical
coordinated of Shoushtar:

Lat32 02' 10.6" N, Lan48 49' 21.7" E, Alt36m ( from the seas )

Since accurate timing is very important in the event of graze occultation registration was used The Sharp World Clock software
for record the exact time. Location of the precise latitude and longitude is defined for software and simultaneously was obtained
the exact world and local time.

Digital stopwatch was activated one hour before the time predicted, to be corrected in case of error. Stopwatch and time of appli-
cation were compared once every 20 minutes; this compare was done three times before occultation and stopwatch did not reveal
error.

In this observation, the aim was recording the exact time of collision of target star with Moon in North Pole of Moon. Hence, 1
participated at the observation site 6 hours earlier than the times predicted and graze occultation was recorded visually in 4 colli-
sions.

Through the observation night, almost the air was smooth but slight sporadic cloud were observed in some areas nevertheless
was stable star (the sky was smooth around of star). Wind was calm and temperature was about “43 ¢ “.

Added time is recorded by stopwatch with first time taken from application and was obtained this time:

Disappearance was at UT 23:53:12.1
Reappearance was at UT 23:53:24

Disappearance was at UT 23:53:293
Reappearance was at UT 23:53:544

Finally, I would like to thank MR.PORO, head of IOTA/ME, for his consultation and invaluable guidance.

1 Telescopes:
Aperture Longitude  Latitude  Alt

# cm o ) m
A 36 +513537.6 +3039 9.8 1853

AHWAZ

ref Tel Observer StarNo. y mdhm s PhGrMrCeDb O-C
001 A H. Kahvaee R 2725 2011 810154042.8 RUGS2 -0.12
002 A H. Kahvaee R 2725 2011 810154044 DUGS2  -0.06

003 A H. Kahvaee R 2725 2011 810154046.1 RUGS2 0.05

e Graze of R2725 on 2011 Aug10 L=581 B=-145
1

AA L[+- 1deqg], B[+~ 1deg




Telescopes:

Aperture Longitude  Latitude — Alt
# cm o " " o ' " m
A 15 +484921.1 +32 210.6 36

ref Tel Observer StarNo. Y md hm s PhGrMrCeDb O-C
001 A H. Kahvaee X 32222 2011 822235356 RDGS1 1.15

Telescopes:
Aperture Longitude  Latitude Alt
# cm o " " o ' " m

A 15 +484921.1 +32 210.6 36
ref Tel Observer StarNo. Y mdh m s PhGrMrCeDb O-C

005 A H. Kahvaee
006 A H. Kahvaee
007 A H. Kahvaee
008 A H. Kahvaee

709 2011 8222353121 DUGSI1 1.28
709 2011 822235324 RUGSI1 1.29
709 2011 8222353293 DUGSI 1.26
709 2011 8222353547 RUGS1 1.29

AHWAZ

AR R

Graze of R709 on 2011 Aug22 L=4534 B=2070

Ab L [+-1 deg], B[+-1 deg)
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4 Telescopes: Accepted
Aperture Longitude  Latitude Alt N
bem o' " o' " m é reports for
B 20 +523142.7 +293747.4 1560 = Aug. 2011
ref Tel Observer StarNo. y mdhm s PhGrMrCeDb  O-C m IOTA/ME
001 B F.Esmaeilpuor R 709 2011 8222331206 DB S1 0.34 2

5 Telescopes:

Aperture Longitude  Latitude Alt N
# Cm O ' " O Al " m é
A 15 +523142.7 +293747.4 1560 =
ref Tel Observer StarNo. vy mdhm s PhGrMrCeDb O-C a
001 A A.Riasatifard R 709 2011 823 01913 RD S1 0.00

6 Telescopes: Z
Aperture Longitude  Latitude — Alt
# Cm O ' " 0 ' n m é
A 20 +512310. +354215. 1220 m
ref Tel Observer StarNo. ym dhm s PhGrMrCeDb O-C =
001 A F.Farsian R 2739 2011 810184842 DD S1 0.07 e

7 Telescopes:
Aperture  Longitude Latitude Alt N
# Cm O ' n O ' n m é
A 15 +5231427 42937472 1560 =
ref Tel Observer Star No. y md hm s PhGrMrCeDb O-C a
001 A A.Riasatifard R 709 2011 822233120 DB S1 0.50

8 Telescopes:
Aperture Longitude  Latitude — Alt N
# Cm O ' n 0 ' n m é
B 20 +5231456 +2937 9.8 1569 =
ref Tel Observer StarNo. Y md hm s PhGrMrCeDb O-C a
001 B Z.Khodadadi R 709 2011 822233120 DB S1 -0.12

9 Telescopes: a
Aperture Longitude  Latitude Alt <
# Cm O Al " 0 Al n m m
A 114 +593127. +362013. 1049 am

0]

ref Tel Observer StarNo. y mdhm s PhGrMrCeDb O-C <
001 A M. Dehghan R 2736 2011 8101827 6 DD S1 0.13 E

10 Telescopes:
Aperture Longitude  Latitude Alt N
# Cm 0 Al " 0 ' n m é
A 15 +5231427 +293747.4 1560 =
ref Tel Observer StarNo. Y md hm s PhGrMrCeDb O-C %
001 A M. Rahmani R 709 2011 822233121 DB S1 0.24

11 Telescopes:
Aperture Longitude  Latitude Alt M
# Cm O Al " O Al n m
A 12 +4940 8. +34 526. 1774 é
ref Tel Observer StarNo. Y md h m s PhGrMrCeDb O-C <‘1

001 A A.Pirmohammadi R 2739 2011 810184450 DD S1 -0.09



19x Piscium > -

Mohammad Mehdi Asgari

12

13

14

15

Telescopes:

Aperture Longitude
# cm o ' "
A 40 +482859.0

ref Tel Observer
001 A M. Asgari

Telescopes:
Aperture Longitude
# cm o' "
A 40 +482859.0

ref Tel Observer
001 A M. Asgari

Telescopes:

Aperture Longitude
# cm o' "
A 20 +5231456

ref Tel Observer
001 A Z. Khodadadi

Telescopes:
Aperture Longitude
# cm o' "
A 20 +523142.7

ref Tel Observer
001 A Z. Ahmadi

* < 19x Piscium

Latitude Alt

0 m
+364012. 1600

StarNo. 'y mdh ms PhGrMrCeDb O-C
R 3501 2011 81620 457 DB S1 0.11

Latitude Alt

0 m
+364012. 1600

StarNo. 'y mdh ms PhGrMrCeDb O-C
R 3501 2011 81621 818 RD S1 0.75

Latitude Alt

0 m
+2937 9.8 1569

StarNo. y md hm s PhGrMrCeDb O-C
R 709 2011 823 01913 RD S1 -0.26

Latitude Alt

0 m
+293747.4 1560

StarNo. Y mdhm s PhGrMrCeDb O-C
R 709 2011 822233121 DB S1 0.24

SHIRAZ = ZANJAN ZANJAN

SHIRAZ

Accepted
reports for
Aug. 2011
IOTA/ME
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16

17

18

19

20

21

22

23

Telescopes:
Aperture Longitude
# cm o' "
A 20 +523142.7

ref Tel Observer

001 A M. Hesampoor

Telescopes:
Aperture Longitude
# cm o' "
A 20 +523142.7

ref Tel Observer

001 A M. Hesampoor

Telescopes:

Aperture Longitude
# cm o " "
A 20 +523819.5

ref Tel Observer
001 A S. Shamshiri

Telescopes:

Aperture Longitude
# cm o' "
A 120 +523819.3

ref Tel Observer
001 A S. Shamshiri

Telescopes:

Aperture Longitude
# cm o ' "
A 20 +523819.5

ref Tel Observer
001 A S. Shamshiri

Telescopes:
Aperture Longitude
# cm o' "
A 20 +523819.5

ref Tel Observer
001 A S. Shamshiri

Telescopes:
Aperture Longitude
# cm o' "
A 20 +513625.6

ref Tel Observer
001 A S. Shamshiri

Telescopes:
Aperture Longitude
# cm o' "
A 20 +513625.6

ref Tel Observer
001 A S. Shamshiri

Latitude Alt

o m
+293747.4 1560

PhGrMrCeDb O-C
DB S1 0.24

StarNo. y mdhm s
R 709 2011 822233121

Latitude Alt

o m
+293747.4 1560

PhGrMrCeDb O-C
RD S1 0.00

StarNo. vy mdhm s
R 709 2011 823 01913

Latitude Alt

0 m
+31 926.6 2014

PhGrMrCeDb O-C
DB S1 0.10

StarNo. vy mdhm s
R 709 2011 82223 3750.02

Latitude Alt

o m
+31 9273 2017

PhGrMrCeDb O-C
DD S1 044

StarNoo. ymdhm s
R 1858 2011 8 416 232.1

Latitude Alt

0 m
+31 926.6 2014

PhGrMrCeDb O-C
RD S1 0.05

Star No. Y mdhm s
S 76720 2011 823 01746.34

Latitude Alt

0 m
+31 926.6 2014

PhGrMrCeDb O-C
RD S1 0.14

StarNo. vy mdhm s
R 709 2011 823 01633.04

Latitude Alt

0 m
+303830.8 1814

PhGrMrCeDb O-C
DD S1 0.31

StarNoo. 'y mdhm s
R 2736 2011 810181339.8

Latitude Alt

0 m
+303830.8 1814

PhGrMrCeDb O-C
DD S1 033

StarNo. y mdhm s
R 2739 2011 8101850 38.7

SHIRAZ

SHIRAZ

ABADEH ABADEH ABADEH ABADEH ABADEH ABADEH

Accepted
reports for
Aug. 2011
IOTA/ME




24 Telescopes: . . a Accepted
Aperture Longitude  Latitude Alt < ts f
4em o'" o'" m - reports 1or
A 114 +593127. +3620 13. 1043 - Aug. 2011

75}
ref Tel Observer StarNo. ymdhm s PhGrMrCeDb O-C < I0TA/ME
001 A M. Dehghan R 2739 2011 81019 628 DD S1 044 E

25 Telescopes: )
Aperture Longitude  Latitude Alt Z
# Cm 0 Al " 0 ' n m <
A 13 +592440. +325910. 1460 o
ref Tel Observer StarNo. ymdhm s PhGrMrCeDb O-C E
003 A A. Daghighi R 709 2011 822234510.68 DB S1 -0.35 s

26 Telescopes:

Aperture Longitude  Latitude Alt N
# cm ) T ) [T m <
A 15 +484921.1 +32 210.6 36 B
ref Tel Observer StarNo. ymdh m s PhGrMrCeDb O-C 5
001 A H. Kahvaee S 76720 2011 823 03219 RD S1 -0.10

27 Telescopes:

Aperture Longitude  Latitude Alt N
# cm ) TN ) ron m <
A 15 +4845284 +311721.2 17 B
ref Tel Observer StarNo. ymd h m s PhGrMrCeDb O-C 5
001 A H. Kahvaee S 183858 2011 8 71623 32 DD S1 0.21

28 Telescopes:

Aperture Longitude  Latitude Alt N
# cm 0 Al " 0 ' n m <
A 20 +513539.4 +303946.6 1851 a
ref Tel Observer StarNo. y m d h m s PhGrMrCeDb O-C 5
001 A H. Kahvaee R 2759 2011 8102240248 DD S1 0.23

29 Telescopes:

Aperture Longitude  Latitude Alt N
# Cm O ' n 0 Al " m <
A 15 +4845284 +311721.2 17 a
ref Tel Observer StarNo. ymdhm s PhGrMrCeDb O-C 5
001 A H. Kahvaee R 2274 2011 8 71820463 DD S1 0.30

IOTA/ME Lac! 5tas

08 gl 9 ple
(9geine) (lsal) RS (o3 (5l ye) Gl )

[
olass




oSy (9B gighy 1 i 1) pl ! gl
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Occultations by Trans-Neptunian Objects including Pluto, Charon, Hydra and Nix
IOTA EUROPE SECTION - Wolfgang Beisker
Translation: Samaneh Shamshiri

High precision predictions

The observation of occultation of stars by Trans-Neptunion Objects (TNO) is one of the
most challenging astronomical projects in these times. Occultation Astronomy is the only
precise method, to determine the diameter and shape of these far away objects as well as to
detect possible gas envelopes of these objects such as Pluto.

The precision of pre-event astrometry has been increased in the past few years so far, that
successful observations can be carried out right now. Occultations by Varuna and Eris have
been observed so far. Pluto's orbit has been pinpointed with an accuracy much better than
its radius, so that planning of expeditions can be done far ahead the event.

However, last minute astrometry is still needed urgently, such as it is for standard asteroids
occultation work.

We have to be very thankful to the group around Marcelo Assafin in Brazil, who does astrometry with large instruments from
Pico dos Diaz observatory in Brazil as well as from ESO sites in Chile. He is analyzing these high precision images with his
software packages and due to the cooperation of IOTA-ES with him and B. Sicardy in Paris we can have access to the data as
soon as they are provided.

A software has been developed by Hristo Pavlov with help of Dave Herald in Australia, to transfer the astrometry tables into a
star catalog, which can be read into the OCCULT software system. The output of the OCCULT program is semi-automatically
transferred into a website, which is presented here to the community.

Because of the large interest in these occultations, the full data set is presented here, up to the 21st magnitude. This seems to be a
lot too faint for amateurs, but keep in mind, that even amateurs have access to telescopes in the 1-m class. And due to the coop-
eration with astronomers all over the world, I feel the obligation, to present all the data here, even for extremely faint stars. With
an Im instrument and a dark sky, it’s possible to observe occultation events as faint as 18th to 19th mag.

Keep in mind, that recently a small telescope of only 38cm diameter was able to record a star of 17m in 1 second exposure time
with a camera as simple as the QHY6. And for many objects, even occultation observations with a time resolution of 2 seconds
are very valuable research data. The diameter of the TNOs can be pinpointed with a precision of around 5% in many cases!!
From day to day, more and more predictions will be available, and technologies will be explained here on these pages, so every-
body should have a look from time to time at http://www.iota-es.de/tno_header.html .

How are the predictions done?

A good description of the process of predictions as has been done for Pluto and its satellites can be found in A&A 515, A32
(2010), "Precise predictions of stellar occultations by Pluto, Charon, Nix, and Hydra for 2008-2015" by M. Assafin et al.

To summarize, an astrometric star catalog of the path of the Pluto system has been generated in 2007 with the ESO2p2/WFTI in-
strument for the years 2008 to 2015. From these images, using the PRAIA software (Platform for Reduction of Astronomical
Images Automatically) positions have been determined in the UCAC2 frame with errors of 50mas for stars up to R = 19mag,
and 25mas up to R=17mag. 2252 predictions of stellar occultations have been predicted for the Pluto system for 2008 to 2015.
New proper motions have been evaluated with 2MASS and USNO B1.0 catalog. Pluto's offset has been determined by using the
occultations of the years 2005 - 2008.

For other TNO's however, no occultations are available yet, therefore dedicated astrometric observations from other sources
have been used (M. Assafin wrote: "the offsets were derived from dedicated astrometric observations with small to mid-sized
telescopes from collaborators, not from previous (inexistent) occultations as in the case of Pluto)". Otherwise, the procedure is
similar to that of the Pluto system.

Therefore it is to believe, that the predictions are the best predictions, we can get for the moment. As soon as better data are com-
ing in, they will be presented here.

*Bright star excerpt
*Explanations of the predictions graphics

*Full catalog up to 21st mag: http://www.iota-es.de/prediction/predictlist.html
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How to measure occultation timings from star trails obtained by the scan drift method when the star

trail is partially registered in frame?
by Claudio Martinez
Translation: Sepideh Sharbaf

The scan drift is a method used in asteroidal occultations timings. A detailed description is presented in IOTA's Manual, Chapter
8, Section 8.9.2. Firstly, it is necessary to consider which part of the trail's shape should be

measured, because if done the wrong way, you may introduce important errors. The shape of
the star trail is:
fig.1

What about the point to be measured? Should be A or A'? It isn't a minor issues, because in
I the case of bright stars, the difference may be important, shortening the occultation to an un-
,  acceptable value. The three images below are representing occultations of the same length,
¢ but for increasingly brighter stars.
Fig.2
q ' The end to be taken into account is A, because the star is a point of light, and its size is deter-
mined only by the brightness of the star. Therefore, when the star disappears behind the aster-
oid, it is actually in the center of the semicircle of radio AA'".
Consequently, different times and measures have to be considered during an occultation. In the picture below are, above it the
measurements in pixels, and below it the seconds of time.
D g B A Fig.3
Where: To is the starting time of the exposure, Tlc is the time of the first con-
tact, T2c the second contact and T1 the end of exposure.
T2c Tlc T
Measurements
To determine the contact times, the following values in pixels should be used:
1st contact: A-B or D-B
2nd contact: A-C or D-C
As shown, the values for each contact are determined by two different formulas. It is necessary to use both for averaging and to
reduce errors.
a) If the star trail appears complete in the frame.
It is the easiest way. As we have the starting time (T0) and the end (T1), we can deduce the subsequent proportion pixel to time.
Thus:
AD = full length = total exposure time (T1 - TO)
The scaling factor E will be
E = AD/(T1/T0) (1) (units: pixels/sec)
Hence
Tlc=TO0O+AB/E () ANDTlc=T1-DB/E (3)
T2c=T0+AC/E (4)and T2c=T1-DC/E (5)
We can average (2) and (3) or (4) and (5).
b) If the trail shows only one end (the beginning or the end is missing)
The procedure is similar to the above described, but instead of taking the total length (AD) from the occulted star, we must use
another star with a complete trail in the frame, that will be called i comparison star i. Apply equation (1). Once the scaling factor
is determined, use equations (2) and (4) or (3) and (5), depending on which end of the occulted star trail is visible.
As values can not be averaged, the error is greater than for the previous method.
c) If both ends of the star trail aren't visible.
Here is a little bit harder, but still feasible, to obtain the times of contacts. It is also a method that introduces a greater error.
Now we need to take the scale based on the perpendicular distance between the lines of the comparison (starco) and the occulted
star (star). Draw a perpendicular line as shown in the diagram below, from the end of the comparison star to the point where it
crosses the line of the occulted star. (x-x1).
This point (x1) is used as the reference to measure the distance in pixels to contacts 1 and 2.
Knowing the RA and the DEC of the stars, you can determine the difference between stars' RA (dRA). This value can be added
up to the differences (d1 and d2) to obtain the contact times. RA and DEC must be used from the present date of the equinox
(easily available with any program like Sky map Pro or Guide).

Frame Fig4
2, Comparison star  According to the diagram above, (x-x1) pixels are representing the
F offset in declination - dDEC-).
D C B -] A
1 Then:




dDEC = ||dec (star)| - |dec(starco)||* 3600. (Difference in declination
between stars expressed in arcsec)

E = |(x-x1)/DDEC|*15 (Scale of the frame in pixel/second of time)
difRA =|RA(star)-RA(starco)|*3600 (RA difference in seconds of time)
dRA = difRA * cos (dec (star)) * E (RA difference in pixels)

Tlc=T0 +(DRA +d1)/E

T2c=T0 +(DRA +d2)/ E

Where: dDEC: declination difference between the comparison star and
the occulted star.

star = occulted star

Starco = comparison star

d1 = difference between point x and the first contact in pixel

d2 = difference between point x and the second contact in pixel.
Numerical Example:

It is based on a CCD image obtained during the occultation by Desid-
erata, by Josk Luis Sanchez and Luis Alberto Mansilla, Gemini Observa-
tory Austral, Rosario, Santa Fe

The instantaneous coordinates of the occulted star (ie coordinates at
the date of the occultation) are:

RA (star): 14hs 48m. 33.412 sec.
Dec (star): -30° 26" 47.12"

And the comparison star:

RA (starco): 14hs 48m. 10.8265 sec.
Dec (starco): -30° 24'51.750"

T0: 23 hs. 19 m. 55 sec.

the image was printed on an A4 sheet, and measured with a ruler. Al-
though the above equations are expressed in pixels, the resulting value
is the same because they are all distance units.

-d1:5,3 mm D2:38.8 mm x-x1: 41.5 mm
Then:

DDEC: 0.032047221 = 115.37"
E=(41.5mm/ 11537 ") * 15 = 5396 mm/ sec
difRA = 0.00627375 hs = 22.5855 sec.

DRA = 22.5855 sec x cos (30) x 5.396 mm / sec = 105.54 mm. (Dec.
of the occulted star has been rounded)

Tlc =23 hs 19 m 55 sec + (105.54 mm + 5,3 mm / 5.396 mm / sec)
= 23 hs 20m 15.54 sec.

T2c =23 hs 19 m 55 sec + (105.54 mm + 38.8 mm/ 5.396 mm / sec)
=23 hs20m 21.75 sec.

Despite having used a calculation method affected by a greater error
(there are fewer references), the difference to the original measurement
obtained by Jose Luis Sanchez and Luis Alberto Mansilla (who had more
data for the calculation, ie two ends visible) amounts only a fraction
of a second.

Claudio Martinez, ISCA, LIADA

WHAT'S AN OCCULTATION?

OCCULT - v.t. Conceal, cut off from view by pass-
ing in front, (usu.

Astron., of concealing body much greater in appar-
ent size than concealed body).

OCCULTATION - n. [f. L occultare frequent. of
occulere; cf. celare hide]

Occultations occur when one celestial object passes
in front of another celestial object. For example,
when the Moon passes in front of a background star,
light from the background star is prevented from
reaching the Earth. A shadow of the Moon is cast by
the star onto the Earth, and this shadow sweeps
across the Earth at roughly the same speed as the
Moon is moving. A special case of an occultation is
a Total Solar Eclipse, in which the Moon passes in
front of the Sun, obscuring it from view.

Timing the instant at which an occultation occurs
(i.e. the shadow of the occulting body just sweeps
across an observer) is one of the most important and
accurate measurements amateur astronomers can
make. Many important discoveries have been made
in this way.

Total Lunar Occultations occur when the Moon
passes in front of background stars. They occur
every night of the year, and an observer with a small
telescope can typically expect to see a hundred or
more annually. The exact number will depend on the
observer’s geographical location, telescope size, and
factors such as the brightness of the star and the
phase of the Moon.

A Grazing Lunar Occultation occurs when the north-
ern or southern edge of the Moon passes very close
to a background star. To us, the star looks like it is
just grazing along the edge of the Moon (just like in
the graphic at the top of this page). On such occa-
sions the star is alternately hidden behind the moun-
tains on the edge of the Moon, and then reappears in
lunar valleys. Someone on the Earth watching the
star will see it disappear and reappear as the moun-
tains and valleys of the Moon move past the star.
Planetary Occultations occur when planets or minor
planets (asteroids) pass in front of background stars.
Such events occur less often than lunar occultations,
mainly because the apparent size of a planet or aster-
oid is much small than the apparent size of the Moon
in our sky. However, some of the most important
discoveries in planetary astronomy have been made
via planetary occultations - e.g. the rings of Uranus,
and the atmosphere of Pluto.

Although not strictly occultations, occultation ob-
servers are also encouraged to time eclipses of Jupi-
ter's four major satellites. In a Jovian Satellite
Eclipse one of the satellites of Jupiter will pass into
the shadow that Jupiter casts in space. Timing when
the last speck of the satellite's light disappears from
view provides information about the position of the
satellite relative to Jupiter. Observations of these
events have materially contributed to the planning of
NASA's spacecraft missions to explore the Jovian
system.
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In's the Cantanniial Trivia Challange! ‘
Today: Question 106 1 9'
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American Association of Variable Star Observers
By: Farida Farsian

Introduction of AAVSO site:

American association of variable star observers was established in 1911 and is celebrating its 100™ anniversary in this October.
Members of this association include amateur and professional astronomers who do any kinds of activities related to variable
stars.

What Are Variable Stars?

Variable stars are stars that change brightness. The brightness changes of these stars can range from a thousandth of a magnitude
to as much as twenty magnitudes over periods of a fraction of a second to years, depending on the type of variable star. Over
100,000 wvariable stars are known and catalogued, and many thousands more are suspected to be variable.
There are a number of reasons why variable stars change their brightness. Pulsating variables, for example, swell and shrink due
to internal forces. An eclipsing binary will dim when it is eclipsed by a faint companion, and then brighten when the occulting
star moves out of the way. Some variable stars are actually extremely close pairs of stars, exchanging mass as one star strips the
atmosphere from the other. The different causes of light variation in variable stars provide the impetus for classifying the stars
into different categories. Variable stars are classified as either intrinsic, wherein variability is caused by physical changes such as
pulsation or eruption in the star or stellar system, or extrinsic, wherein variability is caused by the eclipse of one star by another,
the transit of an extrasolar planet, or by the effects of stellar rotation.

Why Observe Variable Stars?

Variable stars need to be systematically observed over decades in order to determine their long-time behavior. Professional as-
tronomers have neither the available time nor the unlimited telescope access needed to gather data on the brightness changes of
thousands of variable stars. Thus, it is amateur astronomers utilizing visual, photographic, photoelectric, and CCD techniques
who are making a real and highly useful contribution to science by observing variable stars and submitting their observations to
the AAVSO International Database. These important data are needed to analyze variable star behavior, to schedule satellite ob-
servations of certain stars, to correlate data from satellite and ground-based observations, and to make computerized theoretical
models of variable stars possible. Research on variable stars is important because it provides information about stellar properties,
such as mass, radius, luminosity, temperature, internal and external structure, composition, and evolution. Some of this informa-
tion would be difficult or impossible to obtain any other way. In many cases, it is the nature of the variability that provides the
clues to the answers. This information can then be used to understand other stars. Variable stars continue to play a crucial role in
our understanding of the universe. Cepheid variables have played a major part in determining distances to far-away galaxies and
determining the age of the Universe. Mira variables give us a glimpse into the future evolution of our own star, the Sun. Accre-
tion disks in cataclysmic variables help us to understand larger scale disk behavior, like the activity inside active galaxies with
super massive black holes. Supernovae have led us to the surprising realization that the expansion of the Universe is accelerat-
ing. Even the search for extra-terrestrial life is illuminated by variable stars. Transiting extrasolar planets provide clues into the
processes of planetary formation, and the very stuff life as we know it is made of comes from the hearts of stars that explode in
the final stages of their evolution.

Some pieces of information regarding this site;

WWW.AAVSO.org is the official site of American association of variable stars which is the best resource about variable stars.
This association holds a great and complete archive of variable stars. This archive contains the whole observations with the data
reported to this association .either corrected or not, these reports can be accessible for any individual who is interested in analyz-
ing them. This association is the only one which is freely presenting its archive data to users for processing. Each week, on the
homepage of this site there is a light curve of a star with its details and history which according to previous information, the
members analyze it and send the results back to the association. In another section of this page, there is a part for searching de-
sired star in case you faced specific results, and while finding the star in the list of variable stars, you are able to draw its light
curve in addition to looking at previous observation data of the star. AAVSO also includes a robotic telescope JAAVSO net)
section which members can use and it’s controlled robotically. All of these telescopes are placed in America and in this section
all of the telescope information and accessories which are installed on it including camera ,filters and other properties are given
which with filling in a special form and announcing their need ,the users will be in the list, so that they can receive their data
from these telescopes. In addition there is an online photometry (VPHOT) on the site which by receiving photos in FITS format
is able to perform photometric process and show the results. For getting started with variable stars, there are some pieces of in-
formation from basic knowledge of astronomy to the most developed visual observation techniques, photometry with DSLR and
CCD and introducing variable stars’ curves and how to draw them through tutorial. In this part, necessary software and programs
are introduced and area accessible for downloading. After learning basic knowledge, there is some raw data on the site informa-
tion bank which you can receive and analyze. Meaning that you draw light curve of the star and determine its period and at last
send the curve and results back to the association. For observing a variable star the most important thing to do is to choose a tar-
get star. in this choice so many factors like type of the variable star, location ,light pollution, type of observing tool, type of pho-
tometry tool and ... etc, play important role. In addition to explaining these in self-teaching parts of this site, after introducing
yourself as an observer, an experienced person is introduced to you as your guide which with getting involved in the observation
and along the way can answer any probable questions and guide the observation. Citizen sky project section which performs in a
parallel manner with the program and has been established for 2 years now, every year, chooses one subject to examine. This
year it is allocated to ecliptic star “Epsilon Aurigue” And according to the mystery of this eclipse and also its appropriate magni-
tude, it’s defined as general public project.
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Vice President for Grazing Occultation Services --- Dr. Mitsuru Soma --- Mitsuru.Soma@gmail.com
Vice President for Planetary Occultation Services --- Jan Manek --- janmanek@volny.cz

Vice President for Lunar Occultation Services --- Walt Robinson --- webmaster@Iunar-occultations.com

President --- David Dunham --- dunham@starpoer.net

Executive Vice-President --- Paul Maley --- pdmaley@yahoo.com
Executive Secretary --- Richard Nugent --- RNugent@wt.net

Secretary & Treasurer --- Chad K.Ellington --- stellarwave@yahoo.com

IOTA/ES President --- Hans-Joachim Bode --- president@iota-es.de

IOTA/ES Secretary --- Eberhard H.R. Bredner --- secretary@iota-es.de

IOTA/ES Treasurer --- Brigitte Thome --- treasurer@iota-es.de

IOTA/ES Research & Development --- Wolfgang Beisker --- beisker@iota-es.de
IOTA/ES Public Relations --- Eberhard Riedel --- eriedel@iota-es.de

Editor for Journal of Occultation Astronomy --- Michael Busse --- mbusse@iota-es.de

IOTA/ME President --- Atila Poro --- iotamiddleeast@yahoo.com

IOTA/ME First Vice-President --- Pejman Norouzi --- more.norouzi@gmail.com

IOTA/ME Second Vice-President --- Arya Sabouri --- aryas86@yahoo.com

IOTA/ME Regional Collector --- Mohammad Reza Mirbagheri --- iotame.report@gmail.com
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