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The observation report of Asteroid occultation
109Felicitas with star TYC 2405-00387-1

Occultation team members: Amir Hossein Riasati Fard, Amir Shenava, Farzad Ashkar
Translation: Samaneh Shamshiri

The asteroid 109Felicitas discovered in 1809 with characteristics: eccentricity: 0.297, Semi major axis: 2.696 AU, belongs
to Asteroid belt. Consider that the semi major axis of other asteroids who are not in the Asteroid belt, is between 2.0 and
3.2 AU, and their perihelion is more than 1.666 AU.

In the October 9, 2011 this asteroid will cross from its perihelion point and in that time, it only will have 1.893 AU dis-
tance from Sun. But when the minor planet is in its aphelion, the distance is 3.5 AU. The asteroid diameter is 89.44 km
and its period of rotation is 13.191 hours and the period of revolution is 4.43 years. Having 7.888 degree of orbital Tan-
gent, the asteroid perihelion argument is 56.25 degree .This asteroid had an occultation with star TYC2405-00387-1 in
the Octoberl, 2011.Its shadow crossed above Shiraz. After finding asteroid occultation, Shiraz occultation team did nec-
essary works to record it. Since the path of shadow precisely crosses from Shiraz, we decided to go to the direction of
Green line of shadow path in Shiraz country, and located in the proper place. On the other hand, because of high magni-
tude of star (11.8) ,we were sure that we could record the occultation only by using CCD. The low altitude of star in the
occultation was new challenge for us, so we practice the night before and repeatedly checked the instrument, set the ko-
nometers with Universal time, and also set CCD. We tried to reduce our error as possible as. Another program that we did
the night before , was finding target star with both visual method and CCD, we had atlas of stars and we knew from it,
that we could find target star with help of M37,s0 with these strategies , we could find star many times with no problems.
We located in the observatory site 2 hour before the occultation time. After preparing the instruments and taking pic-
tures from Jupiter, we set our telescopes on target star. Again and again before the moment of occultation, we examined
CCD and set the konometer with GPS time. Now we were ready to record the occultation time.

The first contact of asteroid with target star occurred in 21:19:50.5 UTC. Then we had the drop of star light. The time of
totally hidden of target star was 21:19:52.5 UTC and ultimately the ending time of occultation was 21:19:59.5 UTC and in
21:19:59.5 target star went back to its primary light.

Geometrical positions: U otcos 2011 Sop 0 D50405 Lk PADD : ‘”c;ﬁ T
N 29 34'52.22" e
E5236'01.7"

T B

Oriertation [00 =] [ 0.0

-
Observatory instruments: i
Newtonian Goto telescope 8" (Vixen) - Dobsonian tele-
scope 8" - Newtonian Tal telescope 6" - CCD (MEADE).
At last, we are so thankful from our friends who help
us, in the occultation team of Asemane Pars associa-

tion.

109 Felicitas

TYC 2405-00387-1

N 29 34" 52227
E252 35501 7
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TEL aperture Longitude  Latitude Alt
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8 TEL aperture Longitude Latitude Alt

# Cm 0 1 n 0 1 n m
A 20 + 46 7 33. +38 21 42.6 1735
ref Tel Observer StarNo. Y md hm s PhGrMrCeDb 0O-C
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deg], B [+~ 1 deg]

9 TEL aperture Longitude Latitude Alt
# Cm 0 1 n O 1 n m
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ref Tel Observer StarNo. Y md h m sPhGrMrCeDb O-C
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11 TEL aperture Longitude Latitude Alt
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12 TEL aperture Longitude Latitude Alt
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ref Tel Observer Star No. y mdh m sPhGrMrCeDb O-C
001 A R. Momenpoor S 75971 2011 917235959 RD S1 -0.75
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Asteroid occultation

A part of: Chasing the Shadow Book - The IOTA Occultation Observer's Manual
Published by: IOTA - Richard Nugent, Editor
Translation by: Samaneh Shamshiri

Geometry of an Asteroid Occultation

An asteroid occultation offers a fabulous opportunity for amateur as-
tronomers to determine a number of things based on an accurate tim- . Testar T
ing of the occultation. The timing is composed of two key events: the 4 ( ¢ ekt
disappearance and the reappearance. The combination of two is  Twe
termed a "chord". Each event can occur instantaneously or in steps or "™
slowly (meaning over a fraction of a second or longer). Accuracy is
generally needed to within 0.2 second or better. For a brief interval of Observers' View
time a shadow from the star's light is created by the minor planet cov- &

ering the star and is projected on Earth. When this happens, an e
"eclipse” or occultation occurs along some portion of the Earth' sur- D 4

face whose path width is directly related to the size of the asteroid. E

The length of occultation is related by the angular speed differences 5.C. 5: Posiive abservallons
between that of the Earth and asteroid. A typical occultation lasts

seven seconds. The geometry of an asteroid occultation is shown as figure below.

From Figure, observers at B, C and D have positive observations, meaning they do have an occultation since they are
within the asteroids shadow path on the ground. The observers at A and E have negative observations, meaning they
do not see an occultation since they were outside the shadow path limit. Negative observations are just as important as
positive ones since they place limits on the size of the asteroid and provide confirmation of the reliability of the predic-
tion.

23 limes
Earth-Sun
distance

Asteroid satellites

Amateur astronomers played an important role in the
early and identification of the existence of asteroid satel-
lites. The first reported evidence of an asteroid satellite
was made as a result of an observed 0.5 second duration
drop in brightness of the 3.6 magnitude star Gamma City
during the occultation by the asteroid 6 Hebe in March
1977. It was observed by Paul Maley with a 5 inch (12.6
cm) refracting telescope. But this possible asteroid moon
could not be confirmed.

It was not until 1993 that skepticism about the existence
of asteroid satellite vanished. At that time, the Galileo
spacecraft discovered Dactyl. The first asteroid satellite
to be confirmed in orbit around the known asteroid 243
Ida. On November 1, 1998 the first asteroid satellite
found from Earth was discovered by Marline et al.

The latest box score on newly discovered asteroid satel-
lite can be found at:
http://www.johnstonsarchive.net/astro/
asteroidmoons.html

Because an occultation is directly proportional to the size
of the body doing the occulting, satellites are expected to produce short lived occultation - on the order of one second
or less. Hence spotting one visually is rather difficult but not impossible. In Figure below, the geometry of a possible
asteroidal moon is shown crossing the United State along with the parent asteroid. Thus an observer outside the pre-
dicted path of the asteroidal event may make an important discovery if a brief occultation is recorded.

The satellite found up to 2006 appear to lie in orbits within 1000 miles (1600 km) of the parent; some are associated
with tiny asteroid and located at relatively close distance from them, essentially binary asteroids.

The theory of celestial mechanics has demonstrated that an asteroid satellite can maintain a stable orbit around the
parent asteroid up to a distance of 10 times the size of the parent. Thus an observer lying anywhere within 10 diame-
ters of the predicted to occur within 1600 km. IOTA's recommendation is to monitor the occultation perfectly using a
video camera whose sensitivity will enable detection and recording of the occultation.

Asternid Moon :hadm.v\

3
* Parent astereid shadow
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Introduction to project in AAVSO

By: Farida Farsian
ffarsian@gmail.com

In this site Observing section contain:
Cataclysmic Variables (CVNet): Novae, dwarf novae, recurrent novae and symbiotic variables
Data Mining : Analyze and utilize data from online databases

Eclipsing Variables : Algol, beta Per, W UMa and all your favorite eclipsing binaries

Long Period Variables : Miras, Semiregulars, RV Tau and all your favorite red giants

Short Period Pulsating Variables : Cepheids, and RR Lyrae stars

Solar : Sunspots and Sudden lonospheric Disturbances (SIDs)

Supernova Search and Nova Search

High Energy Network : Gamma Ray Bursts (GRBs) and other high energy astrophysical phenomena
Young Stellar Objects : Observing program for Pre-Main Sequence (YSO/PMS) stars

Preparation to do a project and for submitting data to database you have to register your name on the site and after giving the
observation location information and tool specification, you will receive an observing (individual) code which by that all the data
will be uploaded.

This association offers 3 ways for studying variable stars and the data is classified by these sections: Visual observing, CCD
Observing, Observing with photoelectric photometry. There is a special manual for each section which can be helpful to both
elementary and professional observers. Based on the season, the method suggests suitable stars for observation.

This site offers the beginners to start with visual observation because in this method, stars have low magnitude and their light
tolerance is considerable. The related charts and light curves are also available and observer can compare the data and determine
accuracy and correct his defect. For getting started 10 stars tutorial is appropriate.

After observing and collecting data you must use we bobs link for submitting data, data have to be converted to AAVSO format,
this format is also explained in this link.

For gathering scientific information after observing and collecting, the chart and light curve of the target star must be plotted.

For plotting the charts use online Variable Star Plotter by this link www.aavso.org/vsp.

Light Curve for del Cep i Phase Plot for del Cep
Mos My 7901101 ) (DT 2010 idetabase) ; Mon Mar I 0120:21 (DT 2010 detabane)
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Time (30 )

AAVSO has two free variable star light curve generators:

1. You can use online light curve generator (LCG) by means of this link www.aavso.org /lcg

2. Download Vstar software java application and plot light curve, this software is free on www.aavso.org/data/vstar. This soft-
ware get date in Julian date and for converting standard date to Julian you can use software which is on www.aavso.org/jd-
calculator.

In this field, Sstartutorial has been written which explains data analyzing and modeling.

Other sides of project and more detail would explain in next part.
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WANTED

Someone willing to become the KIWI-PC expert for IOTA-ME

By: Dave Gault
davegee@tpg.com.au
Translation: Sepideh Sharbaf

We are looking for a suitable person who will become the expert in The KIWI-PC GPS time-stamp system for IOTA-ME.

The person needs to be;

- Familiar with the workings of personal computers

- Able to assemble working PCs from old broken computers

- Able to purchase electronic components from eBay

- Able to read simple electronic circuit diagrams

- Able to solder components together and assemble data cables

- Willing to learn from Dave Gault of Australia

- Willing to help other observers get a system of their own

- Willing to demonstrate KIWI-PC at various IOTA-ME workshops

Description of the KIWI-PC system

KIWI-PC is an ideal GPS time system for visually based observations and so is ideal for IOTA-ME observers, because;
- The system suits visual observers — press button switch to record event time

- The software is free ($0.00)

- The software is well tested by independent reviewers. = UT to +/-0.001 seconds

- The components are cheap and readily available from eBay

- It is a system that members of IOTA-ME can assemble themselves and then help others assemble.

A full description of the system, developed by Geoff Hitchcock of Christchurch, New Zealand is available online at...
http://www.oocities.org/kiwi_36_nz/kiwi/kiwi.htm

My involvement with KIWI1-PC
I assembled my KIWI-PC system in 2002 and started timing lunar disappearance and reappearance events as well as asteroid
events visually using my 7”” Dobsonian telescope.

In 2004 I became interested in using video cameras and here KIWI-PC was useful in providing audio time beeps that could be
recorded as well. You can hear KIWI-PC in action by watching the YouTube video...
http://www.youtube.com/watch?v=LTppV 1J{XAE

Acquiring the Components

- Almost any old PC will do the job, in fact the older the better, because the system MUST run using the operating system DOS
or MS-DOS. The PCs I have used over the years, I have acquired for free ($0.00)

- The Motorola M665¢ GPSs that are prefect for the task are available on eBay; 20 for $120 (= $6.00 each!) see...ebay item
number 250611039771

- An Active Antenna for the GPS can be purchased for about $6.20. See eBay item number 160523300283

- The MAX266 chips to convert the serial data to RS-232 for the PC are about $4.95 see eBay item number 150581042065

- Other less important parts can be sourced almost anywhere.

Thefirst syssemtolran

I have a spare KIWI-PC system that I just tested it and it works perfectly. I am willing to post this system to the successful ap-
plicant, so you will have a working system — once they acquire a MS-DOS computer. You will need to show me the working PC
before I post the KIWI-PC.

Here are some pictures of the KIWI-PC. Note — the PC and monitor are NOT included.

If you are interested to become the key person for this project, please send an email to Dave Gault.
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