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Editorial

Assoc. Prof. Dr. Ahmed Abdul Razzaq Selman
Head of Astronomy and Space Department
ahmed.selman@sc.uobaghdad.edu.igq

Media has been characterized by an increasing importance in various and different
areas of life for many decades, and its effects varied between positive and negative,
until it became one of the most important tools harnessed by various institutions of all
kinds. The phenomenon that has been called (Media Influence) among specialists is a
type of acute force that hardly we can find with a specific physical presence, yet we
cannot neither limit its spread to a certain group nor support its impact on an another.
This huge power with delicate impact was, and still is, among the most powerful
weapons that can be utilized in times of peace and war alike. For example, we often
see certain personalities, who do not have any real achievement, yet they have gained
fame and wide reputation because of the media, and we see other figures who have
had indeed a clear impact on changing their societies but have not received enough
attention from the others; also because of the media.

What is important to us here is to stress the importance and role of the media
influence on the spread of science in our Iragi society. There is a distinctive type of
media that can be called "scientific media" which, like any other type of media, has
great power to move social and official points of view in one direction or to divert
them from another. Scientific media has several ways in which the role of the scholar
and the academic institution can be activated. These methods vary from spreading the
correct scientific culture away from superstition, astrology and inaccurate
interpretations in various fields, to public awareness of the scientific progress taking
place in local and international scientific institutions, through spreading knowledge
admiration and developing the general culture. The role of scientific media does not

stop here, but extends to many other positive aspects, such as the call for sponsorship
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and obtain the institutional and social obligation to complete a scientific project or to
achieve a study in a particular field etc.

With this issue of the (Sadeem Electronic Bulletin), we have reached the
thirtieth! Thanks to Allah, this is a great achievement for an electronic bulletin issued
by an important and rare department locally, such as the Department of Astronomy
and Space at the College of Science at the University of Baghdad.

What encourages us to continue making these issues with each month is
certainly what we found of beautiful and increasing moral support from the Iraqi and
Arab readers, in addition to the continuous and constructive support from the Deanship
of the College of Science, which Contributes to the electronically publishing these
issues with their issuance since more than two years ago. We hope in this effort to

provide even a simple service to our ancient country, and God bless our country.
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Galileo’s Transformation and the Theory of Ancient Relativity

Assoc. Prof. Dr. Ahmed Abdul Razzaq Selman
Head of Astronomy and Space Department
ahmed.selman@sc.uobaghdad.edu.igq

Most of us know what we mean by the term Einstein's relativity, even in general, as a
theory that describes the relative motion of moving objects at great speed in the
universe, while Galileo is the first and oldest type of theory of relativity, which relates
the measurements made by an observer when observing events taking place on moving
references.

The Italian scientist Galileo Galilei was the first to notice that there is a some
sort of relativity between measurements between different inertial references when
there is motion between them. The conclusion reached by Galileo was a great
inspiration for the British scientist Isaac Newton to put his equations in mechanical

motion, so Newtonian theory is based on Galileo's philosophy of explaining motion.

Italian physicist and astronomer Galileo Galilei (1564 — 1642 AD)
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Galileo concluded that when we throw an object upward at a certain random
angle, its motion can be described in the same way that the same object is ejected
upward straight. If we do the same operation from a moving vehicle, the result will be
somewhat distinctive, the person who throws this object upward will see it moving in
a straight line; observer on the moving vehicle will notice that this object is going up
and down in a straight line, while if the observer was standing still in relative to the
vehicle, this observer will notice that the object projected upward will take an oblique
line as a result of adding the speed of its rise or fall with the speed of the vehicle from
which it was thrown.

Because he was a very observant and curious person, Galileo proceeded In the
search for natural laws that explain these differences in observing the movement of
the same body relative to a static observer and a moving observer. Indeed, Galileo
succeeded in finding a theoretical method that explains this movement, and anyone
can explain this movement relative to any possible reference. This theoretical
treatment was called The Galilean Transformations and was published around 1638.

The conclusion of the Galilean conversion revolves around the following: If a
certain incident occurs, such as when someone throws a stone upwards, in an inertial
reference moving at a constant speed, let it be (v), and this incident is monitored by an
observer in another constant inertial reference, i.e. its speed is zero, the observer on
the fixed reference will notice a difference in the quantities that describe that incident,
such as the distance traveled by the stone. And the speed at which it occurred, but not
in its time — the time required for the event will remain constant for both observers.
The difference in measured speed, distance, etc. results from adding the speed of
reference (V) relative to the observer.

As another example, if we were sailing on a boat traveling down the river at 40
kilometers per hour to the north and someone was watching us standing on the river’s
bank, then let’s see what happens if we threw a stone to the north as well at 10

kilometers per hour. We would measure the stone relative to us as it moved at a speed
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of 10 km/h - assuming that the speed of water flow in the river is zero, while the person
watching us would find that the speed of this stone is (10 + 40 = 50 km/h North). If
we throw the stone south at the same speed, here too we will see it moving at 10 km/h
south, while the inert observer will see that the stone is moving at a speed (40-10 = 30
km/h north). If the motion of the boat or the stone or both is at a certain angle, the
observer will find that its relative measurement depends on the sum of the relative
speeds as well as on their angle. This example would be more detailed if the river
water were flowing at a constant or variable speed, but the conversion would still be
subject to the same logic.

This conversion has proven accurate in explaining any relative movement on our
daily scale, such as the movement of boats, ordinary vehicles, trains, etc., as long as
the relative speed between two references is not high compared to the speed of light
in a vacuum, this conversion will have sufficient accuracy for practical purposes. The
concepts introduced by the Galilei transformation provided us with the first sober
theoretical frameworks for describing relativity in the measurement between
references moving at different speeds.

In order to describe this process with a system of simple equations, let's assume
that the speed of the compound is (v1), the speed of the stone is (v2), and the speed of
water flow in the river is (v3), bearing in mind that the velocity is a directional
quantity, which is what we mentioned earlier. This static observer will notice the speed

of the stone as he sees it (V2) is:

V2 = v1 + v2 Directional quantity

In order to put the mathematical framework of Galileo's transformation, suppose that
there is a constant inertial reference described by coordinates (x,y,z,t) and a second
inertial reference moving at a non-high speed such as (v) towards the axis (x) only and
described by coordinates (x'y',z'.t"). If we take an incident on the second inertial

reference, which we call the moving reference or the appropriate reference, and
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observe it from the constant reference, we will arrive directly at the following

equations — Note figure 1

X =x—vt
y =y
zZ =2z
t =t

The above equations are the Galilean transformation, or what has historically
been called the Old Theory of Relativity. In this transformation, there are two things
that we will return to many times to compare them with the more recent theories,
namely that Galileo assumed that time is described in the form of the absolute and is
separated from the spatial location, that is, the location is (X, y, z) and time is (t) and
there is no radical relationship between time and location An extensive discussion of
Galileo's transformation will show that the belief at the time was that place was also
absolute. The other obvious thing is that the speed is not high. So, we see how the
Newtonian theory of motion will also remain true at low speed, because its basis

assumes the same principle.

Figure 1. The relative coordinates of the position at point (p) in Galileo's transformations of an
inertial reference (x",y',z",t") moves at a speed (v) and in the direction of (x) only, relative to
another reference ( x,y,z,t) but is static.
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We see how the time in the two coordinates indicated in the equation above is the
same, i.e. (t=t"). In fact, this characteristic is the second characteristic of the Galilee
transformation. The first characteristic is that the speed between the references, which
we have denoted by the letter (v), is not a great speed, but rather slow compared to the
speed of light in a vacuum, for example, and the other characteristic is that time is the
same, that is, Galileo considered time to be an absolute quantity that remains the same
between moving inertial references.

Galileo's second hypothesis was in fact an ancient one adopted by the first
scientists and philosophers who believed that time had a fundamental entity that was
not subject to the eye of the observer or his circumstances. But, this view quickly
changed at the turn of the twentieth century. After the dawn of modern physics, it was
found that Galileo's transformation would be accurate and correct only when the
relative speed between references was rather slow, but when the relative speed became
too high and close to the speed of light in a vacuum, this transformation would fail to
give a clear picture of the relativity of measurement. Here another stage of the
development of the theory of relativity emerged through the theory presented by

Lorentz.
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Research Spotlight

Assist. Prof. Dr. Mohammed Naji Abdul Hussein Al Najm

mohalnajm@uobaghdad.edu.ig

The Department of Astronomy and Space /College of Science/University of Baghdad
covers many astronomy and space fields such as stars, planets, galaxies, etc... As one
of the department members, | would like to talk about one of the galaxy's subjects,
specifically, the extended gas disks of galaxies because | am interested in this subject.
Fortunately, | got a chance to study and cover it through my PhD thesis under the title
‘Properties of Extended Gas Disks of Galaxies in Radio continuum,” Rostov-on-Don,
Russia, 2016. To give a brief view of the previous title, | introduce an abstract of my

thesis as follows.

Importance of an issue:

The phenomenon of extended (up to hundreds of kpc) galactic disks of atomic
hydrogen has been known for a long time. But its nature remains unclear; an accurate
estimate of the total baryonic mass of such discs has not been set yet. Knowledge of a
baryonic mass and its spatial distribution is important because it is an indicator of dark
matter parameters. The problem is that these discs are discharged whenever it is
necessary and should be at a much higher ionizing level under the influence of
background extragalactic ultraviolet emission. Based on simple estimates, it is clear
that a large part of the mass of an important disk should be made up of ionized
hydrogen. Emissions of radio continuum in galaxies come from massive stars, which
allows us to use it as an indicator of star formation. lonizing ultraviolet emission from

massive stars creates HII clouds where thermal electrons give rise to radio continuum

emission in the process of acceleration or thermal (free-free) radiation. Based on the
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analysis of dust abundance in the tidal area in the M81 group and mechanisms of its
transfer from the M81 and M82 galaxies, it was possible to conclude in this thesis that
the majority of the gas in this area is in the ionized gas HII state, which is screening
observable HI gas from the extragalactic Lyman continuum: screening observable gas
comprises only 10% of the gas in this area. Such HII shells can be seen in absorption
on the Ly-a line outside of HI disks. All this allows us to re-estimate the baryonic
mass of galaxies.

The timeliness of the topic is related to the fact that the estimation of baryonic
mass in the Universe is one of the fundamental challenges of modern cosmology. It
determines the dynamic behavior and chemical evolution of galaxies, the history of
star formation and observable quantity of emission in the Universe, the morphology

of galaxies, and their presence on the Hubble tuning-fork diagram.

The goals:
It is known that direct estimation of the mass ratio contained in HII gas is impossible
because of the indeterminacy of many parameters. That is why the following goals

were set for this work:

1. To find a solution to a multiparameter reverse problem, which does not always
guarantee a unique solution and is time-consuming and resource-intensive.

2. To estimate the mass of ionized hydrogen in round HII discs and the expected
recombination emission flux from it.

3. To compare the possibility of dust discharge from galaxies in the M81 group

and make estimations of:
« Effectiveness of the dust discharge mechanism under star emission pressure.

« Mechanical transfer with huge shock waves.

« Transfer with electromagnetic and gravitational forces.
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4. To calculate the speed of radiation loss of relativistic electrons in extended gas
disks as well as the evolution of the spectrum of synchrotron radio emission

from such electrons.

5. To study the issue of the front structure of a continuous shock wave, taking into
account the role of charged dust particles.

The obtained results:
The following is a summary of the main results:

1. Itis shown that massive shells of ionized hydrogen exceed by several times the
observable mass of interstellar HI disks and can exist around galaxies in which
the sizes of atomic disks are much bigger than the sizes of star disks. Such
extended disks can "feed on" the star formation in host galaxies for long times.
They can also appear in absorption on Ly-a line.

2. Itis proposed that the distant periphery of galactic disks (r > 30 kpc) can contain
a significant quantity of non-thermal electrons with energies smaller than
typical for the central parts of galaxies. However, because of the large surface
of peripheral areas, a full flow of synchrotron emission from such areas can
exceed such flow from areas within the star disk corresponding to smaller
particles.

3. It is explained that excess dust abundance in the tidal M81 group can be
probably related to a small relative concentration of atomic hydrogen in gas
around the galaxy.

4. The limits of non-thermal radio emission flows are related to the presence of

magnetic fields and non-thermal relativistic electrons in such extended gas disk

galaxies.
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5. It is shown that the reduction of flux on a periphery can comprise a value two
or three times bigger depending on a spectral index of relativistic electrons.

6. It is found that stationary, continuous shock waves of moderate intensity do
exist, but not in the entire range of numbers allowable by preceding theories.

This reduction in the duration of their existence is as significant as the larger

contribution in its current structure in comparison with ambipolar loss.
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International Astronomical (IAU) Activates in Iraq

Assoc. Prof. Dr. Ahmed Abdul Razzaq Selman
Head of Astronomy and Space Department
ahmed.selman@sc.uobaghdad.edu.igq

A Stargazing Evening

Under the supervision of Professor Dr. Abdul Rahman Hussein Salih, professor at the
Department of Astronomy and Space and Chairman of the Liaison Committee with
the International Astronomical Union, an astronomical evening was held in the city of
Fallujah this evening, February 21, 2023.

Several professors of the Department as well as public figures, amateurs and
interested people attended the event. The professors of the department participated
were Dr. Duraid Abdul Salam, Dr. Anas Salman and Dr. Muhammad Ismail. The
event, which was recorded as part of the IAU Office for Astronomy Outreach OAO
activities of the International Astronomical Union in Iraq, witnessed the observation
of the crescent, as well as the observation of the planets Venus and Jupiter with its
Galilean satellites by a telescope, in addition to a scientific lecture on Moon movement
and stargazing standards from a scientific point of view. A scientific competition was
also held for the attendees, which added an enjoyable atmosphere to the evening. The
evening witnessed an excellent interaction from the audience, which exceeded 40
people, including a number of young people and children, who were encouraged in
that heavy presence by the fair weather and clear skies. The event was also covered by

some satellite channels.

A Lecture with Pakistan Astronomical Society :
At the official invitation of the Office for Astronomy Outreach, International
Astronomical Union, the lecturer in the Department of Astronomy and Space,

Assistant Professor Dr. (Ahmed Hassan Abdullah), gave a scientific lecture to the

Institute of Space Science and Technology, University of Karachi, Pakistan, in
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https://www.facebook.com/IAUoutreach?__cft__%5b0%5d=AZV2CFgIX2O-S3HKpGyS1fs0ei16cMh31HadkUI-L3iU8buTNyo8fuutMDm_jNEsGxL1_O1cX5G2l3FXmgFeFxOFSufOlYH2F64-F9Gip2wXAty0AotOMyCirPG6Vv9xbV2AdUpmrdWZime0WqY8P3uDqIk4D200V0sOCGF8k9agWu8w63drbZ8Pf-oj7TlqBL8&__tn__=-%5dK-R
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coordination with the Pakistan Astronomical Communication Office and the National
Astronomical Society of Pakistan, IAU OAE NAEC Pakistan.

Dr. Hassan is an active member of the International Astronomical Union from
Irag and one of the active members of the Liaison Committee with the Union and had
an important role with the rest of the members of the Committee to re-join Iraq to the
International Astronomical Union in August 2021. He also contributed to the signing
of an important scientific agreement between the University of Baghdad and the
University of Bonn, Germany, on astronomical scientific research. His specialization

IS on star physics from the University of Bonn, and he has participated in several

important events in the department and the university.
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Astronomy in the Iraqi Civilizations

The Sun in Mesopotamia

Assoc. Prof. Ahmed Abdul Razzaq Selman
Head of Astronomy and Space Department
ahmed.selman@sc.uobaghdad.edu.ig

The sun was given great importance to all civilizations for its essential role in daily
life and agriculture. That is why it is natural for the Mesopotamia to be among the first
civilizations that took an interest in the sun. The sun was given the name (Shamash)
or (Shamshu) for the Akkadians and Babylonians, and (Utu) for the Sumerians. It
symbolized absolute justice, immortality, and truth. When it was considered with the
name (Utu) a brother to (Inanna), the symbol of VVenus that was depicted as a female,
and when considered (Shamash) it was brother to (Sin) the symbol of the moon.

In the early civilizations of Mesopotamia, the moon was considered the main
reference for the calendar, as the ancient Iragis were very proficient in documenting
and recording the locations of celestial bodies in general. The moon was a clear guide
to the Babylonians about how the days and months of the year changed. Throughout
Mesopotamia during the first millennium BC, it is well-known that the calendar was
lunar based. The Babylonian solar calendar may have been used around 100 BC, but
ancient Egyptian relics clearly show that the pharaohs used the solar calendar before
the Babylonians. So, the annual Babylonian calendar was lunar and the Egyptian
calendar was solar (1).

Researcher John Steele, professor of the history in the Department of
Egyptology and Assyriology at Brown University in the United States, pointed out
that there are many cuneiform tablets and figures from ancient Mesopotamia that
contain astronomical texts, and that these texts can help us in trying to reconstruct the
history of practice Babylonian Astronomy. To do this, individual astronomical texts
must be understood by three different types of astrological text annotation: a linguistic

explanation, a technical explanation, and a historical explanation. Steele states that a

51
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full understanding of any text can only be achieved after presenting all three types of
interpretation (2).

In his translation of two inscriptions preserved by the numbers (BM 34639 and
BM 38704) from Babylon that probably date back to sometime in the four centuries
BC, Professor Steele described the movement of some stars in relation to the sun,
which are some stars taken from the lists of the so-called (stars - zigpu) - the stars that
peak in a known order and in periods of time known to the Babylonians. He indicated
that the Babylonians used the units (béru) and (US) for linear distances, or for time
measurements, or perhaps in this case to something like the angular distances of the
positions of the stars and calculating their distances from the sun - or from the point
of sunset or sunrise. He also referred to the use of sunrise and sunset as a marker to
study the stars that rise after sunset or before sunrise and may use the signs of the

zodiac instead of the position of the sun at certain dates of the year.

#Mesopotamian_Civilizations

#Astronomy_and_Space_Department
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