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- The last transit of the Century History of transits
What'is a transit: Transit of venus is a | First

A transit of Venus rare phenomenon in Avicenna observation (
across the Sun takes astronomy that don't 7)1032A.D.

happen more than 2
pt times in a centu ;
ry, the . First
previous transit Jeremiah documented
happened in 2004 and Horrocks observation
the next one is in 2012, 1639 A.D.
5-6" of June, it's the .
last one up to 105 Dutch group of First
years later Gustav Fritsch observation Al

and

ESSELED photography I
in iran L
Why so rare ? @ '

Because Venus is in [ ]

an orbit inclined by Q Year 2004, Previous A
3.4° relative to the ] ] all over the transit in iran y v
Earth's, and Venus's — — country
year is so long, there {

might be 2 transits in 5.6 of June The last ’
'

a century with 8 years 2012 transit of the
separation but with all 21" century

these, there wasn't
any transit in 20"
century at all !

1874 AD 1}1 +

Where to

waorld vizibility of the transit of Yemus on June & & | June 5, 2012 Dbse rve ?

>
Roitey
e-\'ﬁ
-a & &
o

For more information go o
BOa-me COm
All rights resenved
Prasented by : Aydin M. Valipoor
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The Hubble Space Telescope will be aimed at the moon during the 2012 transit of Venus

The Hubble Space Telescope will be aimed at the moon to detect dips in brightness during the
2012 transit of Venus. In an interview explaining how the Space Telescope Science Institute
(STScI) allocates time on the telescope, Dr. Matt Mountain, STScI Director, describes a clever,
high risk project with potential for high return that was selected among the 1,000+ proposals.
Alfred Vidal-Madjar, CNRS, Institut d’ Astrophysique de Paris, submitted the proposal entitled
Venus observed as an extrasolar planet.

While astronomers can discern the atmosphere of big planets 150 light years away, they seek
to detect the atmospheres of smaller earth-size planets as well. To mimic looking at a small
exoplanet, the Hubble Space Telescope will measure small changes in light reflected off the
moon as Venus diminishes the sunlight slightly when the inner planet passes between the sun
and earth on June 5-6, 2012.

“We don’t know if it will work, but it’s worth a shot,” Mountain said. “If it does work, we’ll
get an idea of what earth-size would look like... It will guide us in the future if we ever see
dip like it; we’re seeing a very small planet... It’s quite a risky project, but the payoff would
be quite remarkable, for we’d actually be able to measure the atmosphere of Venus using the
Hubble Space Telescope.”

The Sixth Trans-Tasman Symposium on Occultations

The Sixth Trans-Tasman Symposium on Occultations (TTSO6) held as part of NACAA XXV.
It featured a number of presentations focusing on observation results of lunar grazes and as-
teroidal occultations from the past year as well as updates on the new features in occultation
software and hardware.

Mr Mohammadreza Mirbagheri the associate of 10ta/me participated in this meeting and in a
conference he introduced activities and history of iota/me.

See complete text from here
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There are many areas of interest in astron-
omy. Many of these offer little opportunity
for amateur astronomers to make useful con-
tributions to the science but nevertheless can
offer enjoyable night time experiences.

One of the most important branches of as-
tronomy is the field of observation involving
eclipses of stars by minor planets. Referred
to more commonly as "asteroid occulta-
tions", these events result in an eclipse visi-
ble from a zone perhaps hundreds of kilome-
ters long and 40 to 100 km wide on average.
The first one of these was seen in 1961 so
this discipline is rather new compared to
other branches of astronomy like variable
star monitoring, for example.

The asteroid eclipse phenomenon is created
by the fortunate passage of one of the aster-
oids located in the main asteroid belt within
the orbits of Mars and Jupiter, as it flies be-
tween the earth and a star. A shadow is cast
on the earth during this process just like a
solar eclipse. However, in this situation the
duration of an asteroid eclipse may last from
a fraction of a second to normally no more
than about 15 seconds, though sometimes
longer.

Information on the shape and sizes of minor
planets is collected by various techniques
which include photoelectric photometry, di-
rect imaging and by the indirect technique of
occultations.

For those who wish to conduct real science,
this discipline affords the chance to take
what you have learned in university and
through experience with observational use
of a telescope and adapt it produce accurate
timings of asteroid eclipses. Such timings
must be synchronized to a valid reference
time source such as short wave radio time
signals or Global Positioning System (GPS)
satellite time.

Eclipses of stars by asteroids have become
important because they provide a mecha-
nism by which amateur astronomers can
supplement work being done by profession-

THE IMPORTANCE OF OB___ RVIIN E@LIPSES OF SIFARS BY:
NSTEROMDS

al astronomers. Professionals use very large
earth-based and/or space-based telescopes
to attempt to analyze minor planets in order
to determine their shapes and sizes. But use
of such telescopes is very limited and there
are many other professional astronomers
competing for those resources.

Observing asteroid eclipses is a team sport.
That is, a single observer can make an isolat-
ed contribution but the greater the number of
separated observers, the more significant the
amount of data that can be collected. These
observers must never be collected together
in a group but rather spread out at 5 km or
more intervals perpendicular to the predict-

ed path of the asteroid.

Figure 1. The path of an asteroid eclipse by the mi-
nor planet Loreley as expected over Tehran and the
surrounding region on March 26, 2012. The predict-
ed track is the projection of the 208 km-size asteroid
onto the earth and is defined by the area between the
two blue lines. The green line is the center of the pre-
dicted eclipse track, while the outer red lines define

the error in the expected prediction.

While there are some hundreds of profes-
sional astronomers there are literally thou-
sands of amateur astronomers with a great
deal more time available to them. Profes-
sionals are typically engaged in a combi-
nation of academic and research activities.
They are also limited to the time they are
given on normally fixed observatory facili-
ties. Amateur astronomers have larger and
larger portable telescopes available to them.
The portability provides an advantage over
the professionals.
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A successful asteroid eclipse can be timed
with very simple equipment such as a tel-
escope, shortwave time signal receiver and
tape recorder. Or it can be recorded with
something a bit more sophisticated such as
a small optical telescope, GPS time insert-
er and video camera connected to the tele-
scope; the output of the video is recorded on
a camcorder or similar device.

In order to make a valid contribution, an ob-
server must have access to the internet, an
adequate understanding of how to navigate
amongst faint stars in the sky, know how to
operate a telescope, and be competent in us-
ing various tools for timing the eclipse. The
typical star to be eclipsed is generally one
whose visual magnitude ranges from +10 to
+12.

The advantage to using a video camera is that
it is sensitive to the red part of the spectrum
and can therefore be more sensitive than the
human eye. Video also has no reaction time,
whereas the observer has a delay due to the
eye-brain connection in being able to recog-
nize the moment of disappearance and re-
appearance. Typical human reactions times
range from 0.3 to 1.0 seconds.

Another advantage to using video is that it
can be replayed over and over again, while
visual observation is a one-time occurrence
with no possibility to retest for errors.

The result of a successful group effort to
observe and time an asteroid eclipse can be
seen in the next figure.

[Fe— = - M

Figure 2. The result of 17 contributed observations
of a star eclipse by the asteroid Parthenope on Jan-

uary 26, 2011. Special software fits the data to (in
this case) a two-dimensional sphere with very good
agreement. Most of the data was collected by video
systems, but in at least one case a visual observation

has much poorer agreement (chord 15).

The figure above best illustrates how ama-
teur astronomers can make valuable con-
tributions. Each line represents an observer
whose name is acknowledged on the right
side of the figure--another advantage to be-
ing credited in post star eclipse publications.
If we look at the line numbered 17, the break
in that line illustrates the occultation pe-
riod where the star disappeared. The five
observers at the top experienced no occul-
tation which is why each of those lines are
unbroken. But the figure is suggestive that
the spherical fit is not at all perfect. Look-
ing at chords 6, 7, 8, and 9 it is suspect that
there is an irregular part of the asteroid in
that section.

A preliminary solution now shows that the
asteroid is roughly spherical in size (at this
phase in its light curve) with a diameter
of 149.6km. It becomes important then to
observe future occultations of stars by this
same body in order to see it in a different
portion of its rotation which might reveal a

slightly different shape.
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Figure 3. The rotational light curve of the asteroid
Artemis. A compete rotation is marked on the hori-
zontal axis where 0.0 is the start and 1.0 is the end.
The irregularity indicates the asteroid is not sym-
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metric. The vertical line shows the point where an
occultation was observed in that light curve.

The ultimate goal is shown in the next fig-
ure. This is to be able to model and confirm
the model by collection of occultation tim-
ings. If enough observations are made at
different places in the rotational light curve
of the asteroid, it is possible create a three-
dimensional model to fit them.

et 2008 Sep 12 176 T3 Tx 161 110 6km CATE =123
jeocentric X -5110.5+1.7 ¥ 3298 9 +3.4 km N

Figure 4. A model of the asteroid Metis at one place
in its rotational light curve. The preliminary start to
the model is the blue outline created from the occul-
tation chords, where a chord is defined as an occulta-
tion observation by a single observer. Eventually it
will take on a more three-dimensional shape as ad-
ditional data is collected.

Beyond this, from the timings made by an
observer, it is possible to determine the level
of accuracy of the original prediction. This
means helping to determine if an error in the
position of the star from the catalog used,
exists. Many stars have positions deter-
mined from more than one catalog and often
it is not known which catalog contains the
most reliable Right Ascension and Declina-
tion data.

In addition it is also possible that the reduc-
tion of the timings could produce informa-
tion leading to the discovery of a new pre-
viously unknown double star. This means
that in some cases the star that is eclipsed
does not disappear or reappear instantly but
takes a finite amount of time. If a complete
failure to observe the occultation occurs it

could also mean a major proper motion error
or that the star catalog position of a known
double star caused the error. This is a sci-
ence where not actually observing the occul-
tation can be a good thing.

That is, negative data can confirm the upper
or lower edge of the eclipse path thus lead-
ing to a limit on the absolute size of the as-
teroid. The final benefit could be the elusive
discovery of a new natural satellite of an as-
teroid. Many asteroids have been found to
be binary by professional astronomers, and
in some cases asteroids might have more
than one natural satellite. It still remains for
amateurs to discover one.

Figure 5. More than 50 observation stations col-
lected sufficient data to produce these beautiful two-
dimensional shapes for the binary asteroid Antiope.
A suspected large indentation (perhaps a crater) is
clearly identified in the lower component. The au-
thor contributed 10 video stations to this analysis
where two were unsuccessful, seven helped to out-
line the lower section of the upper component and
one fell into the zone between the two components.

If you find this field of interest to you,
please contact the IOTA Middle East section
through their web site http:/www.iota-me.com/




Lo, &5 http://www.iota-me.com/newsletters/17.wmv
3 elo )l 550 y0 Ll Jloges 5l el Cug, BB 2
S 9] Sy 1) 095 polio b oS ool glas )| olen
Gdod &S |12 e oo odaline Lol ol o IS Sl

l;ul.‘> Q\ u.ul.» aQ ‘WJ.J (_gd.z.:.o)’ ‘_gYLg Cound )'l L@o)l;l.m

ey BB (o5 9 0ol CuF sy cnl Wog ond
ol S o laoyliw oS wo o plid ax LG 3 Y

ol 4y anls Wi o aS by oSy Olo hadd g aiies
Wigd o el old Jobo j0 Wgd oo 0o
(ST ‘_gjj o)"v\.;‘ 6‘)‘? LiMovie 4 uo; o5 g r:.,\s

Ol 4 e ol 30 JopaS pU GBT sl 0y Jlu,l g ysl ;0 IOTA-ME (L 51 (S (g9 31 o o
30 yw b g ogee ooy Coluw F LS| ol el gl Lol 03I o0 998 S Hlw Bl voy oS
Wi S jlew (59 (o ) &1 @090 LS 1 (5510 31 wlad 9 Loy (il 5o Il (yols 51,8 b g wilasd )5 ks

Jdo 4 o s ol (6,90 (sirmie Sl Bua o)lin (5,98
ol a4 Lol el £9,8 o5 ogdg slacy sl 9 DL
18L& weegd los &5 Cand jao bas oYL SIS
S A 2oy 5 5y ol Jsb pled o (555 o5l
S5 i o liw (pul .l 009y Buan g0l (59, g
<l dalans] ple sl sye8 comine Jie Lol e lo e

o &) Blo Las & 3 o)la S¢>g O] I LQ‘g_';'LQjL‘
5 ol gl Tangra ;I eolawwl e lo> pad
Ban oyl Blubl 109 508 5l ol aw (5,85 b Sovie
Cewds g 6)"5 o)‘AJ‘ )‘ o aS ol ;,JL'> &9 ».\.mL"So
Jio alio go)liw dw (5,5 (oo o jloges o]
S o 2oy o] el Gy a0l (5,95 Soie
dﬁ‘ L Lébo)tl....: 093 ).3‘ 09N 9 ols 09 Slo HlS uLo...u"
Cunyd ) Co S jaue dizp Bog do, B o) @
Pl o5l 0 bl & o0 (i oy sly I 8 (R
odss pld y0 ax plasle ) psmw o5 o)liw g s,
397 2 53 bl pir &5 Lz paai 095 i b g oo

i@

dodd 4 ‘n)l.w

L Sk szl S 5l G155 aodls sk 4 e ()
@59 g B Al ey Judo 4 o )0 a5 S e Ly
J)z...n om|)a AR )..\5 Lgo)lil.wu_il)" ‘Lé:_i-lggg)o
(Sl 1518 LD Lt JLod (5 705keS BF o e
ooy 8,5 Ll o oKl vl Ll SO el a0l
Pl b pidlys 48 o a5 a0 g0 (LA 5 (ke pogss
o oollisl plo )3 e ofhg awgn S
sl S f; B oliw (5558

Sl g Gamsn ool Gakews @ e cal ols plis
oy by ol o olSin o 1z g S LS e
0 )l sy ool s g g pils 5 (g0 e 4 (Jgons
Sy 4 2k ol )8 ol slp o5 osalin 1) Saa
polsce tal3dl |, AVL oS L6 gliss, abaw VID
oS0 sy o Jls 4 g S ) By e B e e
b o lis S8 4 jRegistarax alewg 4 paas <)
o5 S Ll g (2,5 plasl & 308 3l o)l dus i
Sy Lzl Jo 50 ez LSS 00,8 V L AVI LG S
i) slvo,liw 53,5 culi slp b5 cpl aen .a0,S
B9 ()90 Wb oo raly old o oS (lao)bin &5 >
» 1, LiMovie .5 ojlail (o51,3bs ptudlg co ugs
sl ple (] (gwys 5l g 0ols 8 Baa (go,liw (s,
25 Jol> lall AVT G

oo Slealy Jloges a5 (35 o slpaioy Lo 4y laml o
an b Ban goliw b3l (Sefa b b oS aslllas |,
LT (sl (gl o,li)d 08 51 2310 5y, (g0t

- . —
5§ ¥ ¥ X % ® % K ®E % W 3 ¥ ¥ B ¥ O %
gt * & & & % % 34 % & & % A B B B ¢
s - . : - - = w A 8 -
-
s s
- s
s
L e
L — LI
L TVE ki
" saRAE i HlaN
Fiua N0 dpa NLRT WS
Tema UE g Fi) UTE
e o} et al
[ = s
" = sy
_— =r
ettt -

i
L]
TE.'

§

el ()5 slogmie paai 4 (10,5 ol g I
o)um‘ﬁﬁnawﬁ)ﬁ)u)owwgdﬁ&

uwIodauWI-ejorMmmm

International Occultation Timing Association / Middle East Section Newsletter 17



http://www.iota-me.com/newsletters/17.wmv

WS (o0 Jos byl Sygo a4 sl
3929 Glowl 10 6l gd S plKin &S 90 ;0 it pl Houe Kilo dslie (o)l a5 Bud (g0l (5,58 (et
Jale 5d 0 755 01 H5ige Sl Lemlen S &8 > JLis @y oS (g0lse jaae a5 Sl (ol hlaie dzgi LS opl ply ldla
ably gmie jo SlSE oyl

Massalia (Y+) iz gl Wb a5 |, SKYZIOW ils 5 ole ,55 51 0,5 Lbgal,d a5 05 ol pols alowil o a5 b
15 a5 0l el 055 ol 5l LpalS axly S goll 4y a5 B aS ad ceely il o1 25 | oy 00,5 soliiul
S e el pe ll (6508 0 a5 AY 4 VY 5l Bas o,

File | Data  Customize

Load Light Curve

Save Light Curve

Export Light Curve

Frame Mo: 536
Tirve:. 07:47:07.031

S/ = 10.20

Signal-minus-Background ~ Mo Mormalisation = Mo Binning - ﬁlnc!udg Objects -

JoS J.JLAB_‘( 2 6w g3
6L3 0050 1 do> 3

thcamp@verizon.net

UI0D UI-BJOT' MMM

International Occultation Timing Association / Middle East Section Newsletter 17




Whett I llearm

This article was sent from a friend of IOTA/Me in Florida. Thomas Campbell is describing

his observation for an asteroid occultation. He considered 4 sites perpendicular to green line,
getting his instruments on them and taking video from the occultation, he could get the light

curve of the asteroid

Hi all,

In short I recorded a complete miss of this
mag. 11 target star at my attended mobile
station 56 km North of Tampa and my pre
point station back home failed due to a video
tape malfunction, as I already mentioned to
Sin. The below text explains how I did some
intensive post video processing that emabled
me to get a readable target star light curve.
This post video processing was a "tough
nut to crack" to definitively prove this was
a miss because I could not see the target im-
age on the video at normal playback speed.
I had to first raise the brightness level of the
AVI copy using VirtualDub, then register
and stack every video frame using Registrax
using the 3 brighter 9th. mag. stars near the
target as registration stars. Lastly I made a
running 7 frame average integrated copy of
the video AVI file. All that was necessary for
me to freeze the motion of the drifting stars
of the video and only then could I place the
LiMovie measuring aperture over the target
star (in tracking off mode) to assure the Li-
Movie measuring aperture would remain di-
rectly over the target star when running the
multi processed AVI file.

I first suggest you study my Guide 8 chart

to become familiar with the position of the
target relative to the nearby brighter trio of
9th. magnitude field stars.

Next, without viewing the light curve pho-
tos, play the registered and integrated video
file to try to see the target star (_http./www.
iota-me.com/newsletters/l7.wmv). It is near-
ly invisible. Use the Guide 8 star chart of
the same zenith up view to get your refer-
ences. The original video was a drift through
where all stars drifted from top to bottom of
the video field. This registered and 7 frame
average integrated video file copy shows all
stars totally motionless and the only things
drifting are the hot camera pixels that look
like stars and the time stamp display moves
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Step 3 is to look at the LiMovie light curve
measurement of the faint target star. It has
low intensity light curve numbers among the
video noise but enough above the zero line
to know the measurement aperture was on
the target at all times during the measure-
ment. It has a very strange light curve but
clearly no sudden drop with a flat bottom
like with an actual occultation.

Step 4 is where I used Tangra to measure the
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light curves of the 3 nearby 9th. mag. stars for comparison light curves. Interestingly all 3 have
the same light curve shapes as the target. I had a perfectly clear sky, no Moon and nothing to
indicate any clouds above me. I saw stars from horizon to horizon. However, I do recall a pas- P
senger jet aircraft flying over just minutes before the predicted event. I didn't visually see any

stars above me dim like on the video because the human eye responds in a non linear way to ‘
light.

The light curves of the target and the 3 comparason stars are typical of the effects of passing

overhead clouds. But there were no clouds. Therefore the only logical explanation was that -
aircraft contrail drifting across the video field of view at the predicted time of this event. -

One mistake [ made is I forgot to remove the Moon and Skyglow filter I used for the (20) Mas-
salia occultation. That filter caused a 1 magnitude intensity loss causing that changed the target
from mag. 11 to mag. 12 which is the stellar magnitude limit of my equipment.

il Light Curve - Aperture Photometry, Average Background
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