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Venus transit across the Sun... What does it

mean? The sequence of Venus transits, the
steps of transit and how it happens, the time
of the event in the past and future... They
were all the subjects we reviewed in the pre-
vious episode. This episode will explain the
history of observed transits of Venus.

Obviously, astronomers and even ordinary
people in the ancient civilizations and even
in Middle Ages- especially civilizations as
Egypt, Babylon and even native Americans-
gave great importance to the Planet Venus,
but there is no special evidence or document
proving that they have observed a transit of
Venus or written about that.

« ]l dbus 8 anlad Jlows opaildl caly & Jgi»
“I declare that I have seen the Venus as a
black dot on the face of the Sun.”

In this sentence Avicenna points out that he
had observed the silhouette of Venus on the
disk of the Sun.

It signifies that, 539 years before Repler was
born, Avicenna had predicted transit of
Venus and he had observed the transit 586
years before Jeremiah Horrocks. Since the
transit was visible on May 24 in 1032 A.D
(Khordad 8 in 424 in solar calendar) in Iran
and at that time when he was 52, Avicenna
was the minister of Sham-al-Dole Deilami in
Hamedan, so he could have witnessed this
event and therefore he should be known as
the first predictor and observer of Venus

ol UL VOO .._-J_:..-" JULLL ‘, y . J'
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After the invention of the telescope up to
now, the transit of Venus across the Sun
has happened 6 times. Due to progresses in
science and technology the main parts of
the history of research and scientific exploi-
tations and studies of Venus transit have
been carried out during these 6 cases.
Venus transit in 1631 (which was not ob-
served): Johannes Kepler had predicted the
event but his calculations lacked enough
precision since the transit was not visible
for most of Europeans. Kepler, who died in
1630, didn’t witness this failure.

Venus transit in 1639: The first scientific
observation of Venus transit was in Europe
in a city near Preston in Lancashire in Eng-
land. Jeremiah Horrocks (1618-1641 A.D)
and his old friend, William Crabtree (1610-
1644 A.D) using the calculations of Jeremi-
ah, could observe the event. They were the
only observers and recorders of 1639 tran-
sit. Jeremiah corrected Repler’s prediction
of transits in 17th century. He also found
that Venus passes across the Sun twice a
century and these pair of transits happen
with the distance of 8 years. He used a piece
of paper to observe the telescopic view of
the Sun and Venus. According to this tran-
sit, he calculated the distance of the Sun
and the Earth as about 95 million kilom-
eters. Although nowadays we know that the
accurate amount of the distance is about

150 million kilometers, Horrocks’ calcula-
tion was the most precise one at that time.
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. Recorded observations and notes of Jeremi-
ah Horrocks were published after he died in
22. William Crabtree, a cloth dealer, was the
other observer of the transit. He had ob-
served the event from Salford in the suburbs
of Manchester, England.

None of these two friends had an accurate
and precise record and timing. They
couldn’t observe the event completely be-
cause one of them was busy with the affairs
related to the church and the other was too
astonished by the event. But Horrocks with
the help of Crabtree’s observations could cal-
culate diameter of Venus as 1 arcminute and
this amount was so smaller than what was
assumed at that time.

About the moment of the event, Horroks
points out in his notes:”... I witnessed the
most magnificent and the most pleasant
moment, the embodiment of my dreams, a
big spot,peculiar and round, wich was
almost complete;y entered the disk of the

»
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Author: Benyamin Piri

BenyaminPiri@Gmail.com
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Solar Eclipses and Solar Diameter

As the Sun evolves during it's ten billion
year lifespan its diameter is expected to
change over periods of time. An interesting
question is will it change significantly over
a lifetime or/and human timescale?

The study of the variability of the sun's size
1s of prime importance for the study of long
and short term climate on Earth. Geologists
have discovered evidence in the 20th cen-
tury that demonstrate the Earth climate has
changed "accelerating melting of the Green-
land ice cap ". Knowing how and when the
solar radius varies can assist scientists in un-
derstanding how ice ages come and go, little
Ice age that occurred in the 1600's across
Europe, why there few if any sun spots vis-
ible on the sun for the period from 1645-
1715 and other climate question.
Climatologists current mathematical
models indicate that even a small one or two
percent change in the sun's total radiation
output would have significant effects on the
Earth climate.

Two very important questions arise from
this discussion :

1) Has the Sun's luminosity varied even at
1%level during recent history?

2) If so can such change be linked to known
climate changes and linked to the variation
in the Sun's diameter?

One of the research areas conducted by the
international occultation Timing Associa-
tion is the study of the possible variability of
the Sun's diameter and if these changes af-
fected the varying solar luminosity and
whether or not this variation would affect
the Earth's climate.

IOTA's method of studying the sun's size
will be discussed in the next newsletter so
stay with me

-

=Chasing the Shadow

The IOTA Occultation Observer’'s Manual

The Complete Guide to
Observing Lunar, Grazing and
Asteroid Occultations

‘r‘Pﬂ ?%*a
| ':1»'3 ?
%, O E

43-5':'{‘*

Published by the International Occultation Iiming Association
Richard Nugent, Editor

Factoid

Author: Samaneh Shamshiri

Samaneh.Shamshiri@gmail.com
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Analysis of Occultation Events
Usino-Audioglechnigues

The use of an audio time-base for the suc-
cessful observation of occultation events has
a long history. From the early 1960s, David
Dunham, Bob Sandy and others used reel-
to-reel tape recorders and later cassette tape
recorders, to record the sound of the short-
wave time signal broadcasts of station
WWYV (Fort Collins, Colorado) or WWVH
(Hawaii) as well as the sound of their voice
calls from the telescope as the events oc-
curred. There were a lot of other shortwave
broadcast stations available in the past but
sadly most have ceased transmissions, our
time signal station here in Australia was
radio VNG which closed in 2002. Today,
there are alternative methods to obtain an
audio time-base, the best of which use the
GPS as a basis of operations.

The recording of the observer’s voice has a
number of advantages over a stopwatch or
some other device operated by the
observer’s hands;

- The voice is not as much effected by cold
temperatures as the observer’s fingers and
so the observer’s PE value might be more
consistent.

- the microphone can be clipped to the
observer’s collar or lapel or even a micro-
phone headset could be worn, that would
free the observer’s hands for other duties in-
cluding controlling the telescope.

- The observer can give a commentary on
the proceedings, noting indirect observing
conditions like the presence of cloud, or eye-
piece fogging, telescope re-pointing activi-
ties or passing traffic.

- The observer can instantly add comments
that effect the observation directly, like the
detection of a step-like event which occurs
due to a double star, or a slow event which
would indicate a large stellar diameter.

- Comment immediately after the event oc-
curred as to how the observer felt about the
event call and whether a larger than normal
PE should be applied.

mobile phone recorder can be used as a
make-do recording device.
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The analysis of audio recordings is best per-
formed using free software that is available
over the internet. The author uses “Audac-
ity” by Soundforge on the PC, and an alter-

native for Macintosh computers is “Garage
Band”.

Here is what a minute recording of the
audio beeps of GPS-ABC look like using Au-
dacity.

The long beep at the beginning of the
minute, as well as the silent 59th second
can be easily determined.

The steps to determine the time of an event
are, (assuming the sound recording has
been saved to computer, usually as a .wav
file);

1) Open the file using Audacity or similar
and note the silent 59th second
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ceding the minute beep

2) Highlight and delete the recording pre-
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note in the next frame, the scale at the top
(in seconds) is now zeroed.

3) Read off the approximate time = 8 % sec-
onds

0 0 3 w0 0 50 Z ko

4) Zoom into the “gone” event to closely
examine the sound of the word
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the beginning of the sound of the word
“gone” is probably due to the sound of the
movement of mussels in my throat required
to make the “g” sound and so is the first in-
stance of my reaction to the event. The raw
event time is 10:12:08.472 UT

Of course the next step is to determine my
PE value. This does not have to be per-
formed for every observation, as PE is a sub-
jective estimate based on measured values,
adjusted by the feelings of the experienced
observer.

The steps to determine the PE value are
very similar to the above method, only this
time the observer watches for the flash of
the 1pps LED, which in the device GPS-
ABC is preceded by the silent 59th second,
so the observer closes both eyes and opens
them during the 59th second, and says
“ ” immediately on seeing the LED
flash.

The Audacity recording plot looks like this;

note the word “gone” is louder than the time
beep and can easily be distinguished. The
steps to determine the PE value are;

1) Highlight and delete the recording of the
preceding the minute

Learni
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note the PE value is shown as 0.26 and
should be considered the base value in per-
fect conditions. In the real world, observ-
ing a star through at telescope the value
should be considerably larger —probably be-
tween 0.3 and 0.4 would be realistic and
probably larger still if the conditions are dif-

ficult or the event is a reappearance.

So, for this event, corrected event time is;
10:12:08.472 UT subtract
0.300 PE
10:12:08.172 UT
10:12:08.2 UT rounded to the nearest
1/10th second
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2) Zoom in to examine the sound of the

word “gone”
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Remember to insert your best estimate for
the event accuracy.

Author: DaveGault
davegee @ tpg.com.au
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Apophh

asteroid
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Apophis means the uncreator ,evil spirit and
an evil serpent in ancient Greek myths . The
reason of naming this asteroid is due to the
threat which it has caused for tellurians.
Apophis 1s one of the near earth objects and
intersects earth’s orbit. This asteroid which
was discovered in 2004 A.D. , has the diam-
eter size of 820 — 415 kilometers .Astrono-
mers predicted the possible hit of this aster-
oid in 2036 for the first time .A hit that pro-
ceeds with an explosion a hundred thousand
times stronger than atomic bombing of Hi-
roshima according to them. This event made
some of scientists and researchers to do
more precise calculation on the asteroid and
another group of them to find solutions for
this wicked evil..

The most stressful point was the time when
this asteroid collision had the chance of 4-
in-10 in Torino scale . This number was the
greatest and the most dangerous number

whichathreatened tellurians at that time.
10
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Probability of impact
After doing some research on this asteroid,

they reported its collision possibility more
and eventually in a communiqué announced
by Dr. Allen Fitzsimmons its possibility was
reported a lot less.

This scientist stated that at the time which
this asteroid has a close flyby on 13th of
April 2029, Earth will deviate it from its
orbit and change its trajectory. There is a
little chance that if this asteroid passes
through the gravitational spot called “key-
hole”, earth’s gravity changes the condition
in a way that when flybying the Earth in
20386, it would hit the Earth. According to
these reports ,the asteroid’s least distance
from the Earth will reach to 36350 km

in 2029 and 2036.the chance of collision has
been estimated up to 1 in 5500 .this event
happens when the asteroid passes through
the “keyhole” which has occupied 600
meters of the space.

Earth Distance: 0.0239 AU ™~
Sun Distance 1 003 AU

Also the best idea for controlling this aster-
oid is advanced concepts team’s design
which based on that a satellite or missile
with dangerous nuclear fuel is applied to de-
viate this asteroid from its trajectory.

“The greatest advantage of nuclear fuels is
their huge strength .but its disadvantage is
that we haven’t tried it yet .but there are
many spaceships which work with
electric/solar power and we are assured of
their functionality” stated Dr. Allen
Fitzsimmons .

During a report by NASA space center the
last observations and calculations will be
done in 2013 and final decision will be
made then.

In fact the most dangerous matter threaten-
ing us by this asteroid’s collision is dust
and smog problem. The kind of dust and
smog which caused dinosaurs’ extinction.
The dust which will cover all over the
Earth and prevent sun light to reach the
surface of the Earth.

We still have to wait until NASA’s last deci-
sion in the next year .perhaps this decision
forces us to build our first nuclear powered
missiles which are a danger themselves.

Apr 13, 2025

Author: Amir Hosein Riasatifard
Translate : Farida Farsian

Amir_h_rst@yahoo.com
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e Offices and Officers of IOTA

Vice President for Grazing Occultation Services iﬁ
Dr. Mitsuru Soma --- Mitsuru.Soma @ gmail.com r";r>
Vice President for Planetary Occultation Services ﬂ \
Jan Manek --- janmanek@volny.cz Hz
T
Vice President for Lunar Occultation Services 7

Walt Robinson --- webmaster @ lunar-occultations.com

IOTA

President - David Dunham - dunham @ starpoer.net
Executive Vice-President - Paul Maley - pdmaley @ yahoo.com
Executive Secretary - Richard Nugent - RNugent @ wt.net
Secretary&Treasurer - K.Ellington - stellarwave @ yahoo.com
IOTA/ES

President - Hans-Joachim Bode - president @ iota-es.de
Secretary - Eberhard H.R. Bredner - secretary @ iota-es.de
Treasurer - Brigitte Thome - treasurer @ iota-es.de

Research & Development - W.Beisker - beisker @ iota-es.de
Public Relations - Eberhard Riedel - eriedel @ iota-es.de
Editor for JOA - Michael Busse - mbusse @ iota-es.de
IOTA/ME

President - Atila Poro - iotamiddleeast @ yahoo.com

First Vice-President - P.Norouzi - more.norouzi @ gmail.com
Second Vice-President - A.Sabouri - aryas86 @ yahoo.com
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