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EDITORIAL
With the launch of the first edition of the “STELLAR CHRONICLE” a Quarterly EMagazine, the UL Space Club embarked on an ambitious voyage. A voyage fuelled by
the enormous enthusiasm and youthful exuberance of its members and well-wishers.
The first issue was well received. Now we are ready with the second issue.
The focus continues to be the promotion of creative abilities of the club members,
especially their skills to assimilate and express information, ideas and happenings in
the stellar domain, in the written form, in their own distinct style.
The issue starts though on a sombre note, with remembrance by Abhinand of the late
Dr PT Ramachandran, a great academic, mathematician and above all a philosopher
and friend to the student community. He departed us in July 2021 and it indeed is a
great loss to all of us. This article is a tribute to the departed.
Under the expert article category, we have the eminent Dr Anand Narayanan from IIST
Thiruvananthapuram writing on understanding time through the Stellarium. Also
there is Dr M R Sivaraman giving a perspective of where we stand as of today on “Space
Tourism”.
Student articles on Nebulae, Blackholes, Astronomical & Astronomic events follow, as
also the standard features of Sky Safari and Creative Space. Thoughts on flying away
from mother earth in quest of outer space, a fictional exploration of the mysterious
Bermuda Triangle, etc.. are also there.
I am sure that we are nowhere near perfection. It is a work in progress. So kindly bear
with us!
As always, we look forward to your critiques and applause. That will energize us in the
journey ahead.
Happy reading!
Jayaram Kolangara
Chief Editor

UL SPACE CLUB
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REMEMBRANCE OF
PROF. DR. P.T. RAMACHANDRAN
Dr. P.T. Ramachandran, former professor and HOD of Mathematics and the Director,
of School of Mathematical and Computational Sciences, University of Calicut passed
away on 15th July 2021, with his demise we had lost an eminent mathematician,
academic thought leader, and a mentor to thousands of students. He was a great
champion of spreading mathematics and scientific thinking among people.
It was a summer vacation when I came across the poster of a lecture series named
“The History of Indian Mathematics” which was going on at Calicut University. I went
to university to attend the lecture, and that was my first visit to the university. So after
a random walk through the campus, I ended up in the building of the Department of
Mathematics. I arrived there very early, so the department was almost empty, but I
noticed an old man sitting in the office and reading something. I asked him about the
lecture series. With a charming smile, he took me to the lecture hall and enquired
about my interests and studies. That was my first meeting with the great intellectual
Dr. P.T. Ramachandran. I was astonished by his compassion and simplicity. His lectures
were an explosion of knowledge blended with his passion, presented with a great
sense of humor. Later, when the lecture series was over and the vacation ended, he
invited me to the university to discuss things, and taking time out of his busy schedule,
he introduced me to the department library as well as his personal collection of books.
Dr. P.T. Ramachandran was a man of vast experience and varied interests. He had a
spanned interest from set theory to topology and history and philosophy of
mathematics to scientific thinking and beyond. His lectures were a fusion of
mathematics with philosophy, history, arts, and literature, often very profound yet the
style of presentation made it accessible even to a novice. His compassion, simplicity,
and love for the subject and to the students earned him a reputation as a great teacher
among his students. An exceptional researcher and educator Prof. Ramachandran had
numerous publications to this name, and many recognitions within and outside the
country.
Dr. Ramachandran did enormous work to spread scientific thinking and the spirit of
inquiry among the common people in Kerala. He also popularized mathematics among
a vast audience from children to scholars. He founded the WhatsApp group called
UL SPACE CLUB
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“Ganita Kalapam” exclusively for mathematical discussions and various subgroups for
specific discussions. The “Ganita Kalapam” had conducted a spectacular program,
which included great lectures and many art programs combined with mathematical
ideas. The Ganita Kathakali was one of the great attractions in it. Dr. P.T.R was the
brain of all these programs.
After his retirement from the university, Ramachandran Sir had conducted many
programs. The national workshop on the philosophy of mathematics was one of them.
He had a very good collaboration with the UL Space Club. He gave a fascinating lecture
about the “History of Mathematics and Astronomy” on the occasion of the Moon Day
space camp which occurred in July 2018, at Calicut University.
Prof. Ramachandran was a wonderful educator and inspiration to hundreds of
students who studied under him. It is painful to hear of the untimely death. He had
left behind a great legacy here. If anyone can see further by standing on his shoulders,
that will be a fitting tribute to the departed soul. In his passing away, we have lost a
beloved and enlightened intellectual and educator, and I, a great mentor. His works
and contributions will stay with us for long.

ABHINAND PS
Student Fellow, UL Space Club Integrated MSc Maths Student
Pondicherry University

UL SPACE CLUB
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“SPACE TOURISM”
IS IT
NO MORE A DREAM?
1. Introduction :
Thrill-seekers might soon be able to get their adrenaline kicks -- and envy-inducing
Instagram snaps -- from the final frontier, as space tourism finally lifts off. All you'll
need is a bit of patience. And a lot of money. In this article, I have tried to give a
rundown of where we stand on “Space Tourism”, as of Today.

2. Historical Flights :
July has been a momentous month for space-faring billionaires. On July 11, British
entrepreneur Sir Richard Branson’s Unity “rocket-plane” flew him and five fellow
passengers, about 85 kilometres above Earth. Later, on 20th July, Amazon founder Jeff
Bezos’ New Shepard capsule reached an altitude of 106km, carrying Bezos, his brother,
and the oldest and youngest people ever to reach such a height. Passengers on both
flights experienced several minutes of weightlessness and took in breathtaking views
of our beautiful and fragile Earth.
Both flights created an avalanche of media coverage and brand recognition for
Branson’s Virgin Galactic and Bezos’s Blue Origin. There is a renewed anticipation of a
lucrative commercial space tourism industry that could eventually see thousands of
paying passengers journey into space.
Virgin Galactic used a massive carrier plane, which took off from a horizontal runway
and then dropped a rocket-powered Spaceplane. This in turn soared to over 80 kms
altitude before gliding back.
Blue Origin's New Shepard Rocket took off vertically and the crew capsule detached
and crossed the Karman line (62 miles, or 100 kilometers, in altitude, where Earth’s
atmosphere end and Space starts), before falling back to Earth with three parachutes.
See Fig. 1 below for details of the Flights !!
UL SPACE CLUB
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Fig. 1. Flight Path of “Unity Rocket Plane” (Top) and “Blue Origin” (Bottom)
Contrary to going round the Earth in an orbit around the Earth, both were Suborbital
Orbits. Watch the two test flights, demonstrated !!
UL SPACE CLUB
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WATCH LIVE: Virgin Galactic Unity 22 Spaceflight Livestream
https://www.youtube.com/watch?v=RTpWYWIfP7Y
Watch: Jeff Bezos, Blue Origin Crew Launch Into Space | NBC News
https://www.youtube.com/watch?v=4SSVr3EKTlM
Watch Richard Branson, founder of Virgin Galactic, speaking to kids during the
microgravity phase of the “Unity 22” mission, the first fully crewed flight of VSS Unity
from Spaceport America, New Mexico, on 11 July 2021.
Credit: Virgin Galactic #Unity22
https://www.youtube.com/watch?v=tixk4wAz3sU
In both cases, up to six passengers were able to unbuckle from their seats to
experience a few minutes of weightlessness and take in the view of Earth from space.
Virgin Galactic has said regular commercial flights will begin from 2022, following two
more test flights. Their waiting list is already long, with 600 tickets so far sold. But the
company predicts it will eventually run up to 400 flights per year. Two seats on one of
the first flights are up for grabs in a prize draw: registrations are open until September
1. As for Blue Origin, no detailed calendar has been announced. "We're planning for
two more flights this year, then targeting many more in 2022," a Blue Origin
spokesperson told !
Watch Richard Branson, founder of Virgin Galactic, speaking to kids during the
microgravity phase of the “Unity 22” mission, the first fully crewed flight of VSS Unity
from Spaceport America, New Mexico, on 11 July 2021.
Credit: Virgin Galactic #Unity22
https://www.youtube.com/watch?v=tixk4wAz3sU

3. What is Karman Line ? Where does Space Start ?
Despite assertions to the contrary, there is no legal definition of “outer space”, and
thus no official boundary, where airspace ends and outer space begins. In the past, the
International Aeronautical Federation has looked to the von Karman line, but this
does not coincide with the boundary of any of the atmosphere’s scientifically defined
UL SPACE CLUB
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layers, and the UN Committee on the Peaceful Uses of Outer Space, which deals with
such issues, has not yet resolved the question.
https://www.nationalgeographic.com/science/article/where-is-the-edge-of-spaceand-what-is-the-karman-line

The Kármán line (or von Karman line) is an attempt to define a boundary
between Earth's atmosphere and outer space. It was defined to be 80-100 kilometres
(54 nautical miles; 62 miles; 330,000 feet) above Earth's mean sea level. It was
established in the 1960s by the Fédération aéronautique internationale (FAI), an
international record-keeping body for aeronautics.

Fig. 2 : Definition of Atmospheric Regions and Karman Line

The Kármán line is named after Theodore von Kármán (1881–1963), a Hungarian
American Engineer and Physicist who was active in Aeronautics and Astronautics. In
1957, he was the first person to attempt to derive such an altitude limit, which Kármán
calculated as 275,000 ft (84 kilometres).

The Kármán line is also close to the upper boundary of the Mesosphere, which is
estimated to end at about 80–90 km (See Fig. 2 above). Coincidently 100 km is also
UL SPACE CLUB
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approximately the altitude of the Turbopause. Below it, atmospheric gases (oxygen,
nitrogen etc) are well-mixed and above it heavier molecules tend to occupy lower
parts of the atmosphere due to gravitational separation.
https://sciencenotes.org/where-does-space-begin/
Conveniently for Branson, 80km has been proposed by most experts as an appropriate
boundary for Outer Space, above which Space starts. So Officially both Virgin Galactic
and Blue Origin reached Space !!!

4. What is Suborbital Flight :
But what exactly is a suborbital Flight ? Simply put, it means that in a Suborbital Flight,
Space Vehicles will cross the ill-defined boundary of space and they will not be going
fast enough to stay in space once they get there.
If a spacecraft – or anything else, for that matter – reaches a speed of 17,500 mph
(28,000 km/h) or more, instead of falling back to the ground, it will continuously fall
around the Earth. That continuous falling is what it means to be in orbit and is how
satellites and the Moon stay above Earth.
Anything that launches to space but does not have sufficient horizontal velocity to stay
in space – like rockets – and comes back to Earth, therefore flies a suborbital Flight !
Why these suborbital flights matter ?
Although the two spacecrafts launched in July 2021 did not reach orbit, the
accomplishment of reaching space in private spacecraft is a major milestone in the
history of humanity. Those aboard these and all future private-sector, suborbital
flights will for a few minutes be in space, experience a few minutes of exhilarating
weightlessness and absolutely earn their astronaut wings.
Conceptually, the flights that Branson and Bezos are not terribly different from a
baseball thrown into the air.
The faster you can throw the baseball upward, the higher it will go and the longer it
will stay in the air. If you throw the ball with a bit of sideways velocity as well, it will go
farther down-range.

UL SPACE CLUB
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Imagine throwing your baseball in an open field. As the ball rises, it slows down, as the
kinetic energy inherent in its velocity is exchanged for potential energy in the form of
increased altitude. Eventually, the ball will reach its maximum height and then fall back
to the ground.
Now imagine that you could throw the baseball fast enough to reach a height of
perhaps 60 miles (97 km). Presto! The baseball has reached space. But when the ball
reaches its maximum height, it will have zero vertical velocity and start to fall back to
Earth.
The flight may take several minutes, and during most of that time, the ball would
experience near weightlessness – as will the newly minted astronauts aboard these
spacecraft. Just like the hypothetical baseball, the astronauts will reach space but
won’t enter orbit, so their flights will be suborbital.

5. Future Planned Flights :
In September, this year, American billionaire Jared Isaacman has chartered a mission
called Inspiration4 to take him and three other passengers into orbit around the Earth
on a SpaceX Crew Dragon, launched into space by a Falcon 9 rocket.
Then in January 2022, three businessmen will travel to the ISS with an experienced
astronaut. The mission, named Ax-1, is being organized by the company Axiom Space,
which has signed up for three other future flights with SpaceX.
Elon Musk's company is also planning a trip to orbit for four people, organized by
intermediary Space Adventures -- the same company in charge of the flight of the
Japanese billionaire Yusaku Maezawa to the ISS in December, aboard a Russian Soyuz
rocket.
Maezawa is also supposed to take a trip around the Moon in 2023, this time aboard a
rocket that is still under development by SpaceX, called Starship. He invited eight
members of the public to join him -- but applications are now closed.
The more "budget conscious" might consider spending $125,000 for a seat on Space
Neptune: a capsule that offers 360 degree windows and is lifted to the upper
atmosphere
by
a
balloon
the
size
of
a
football
stadium.
Despite the promise of spectacular views, the balloon ascends only 19 miles -- far from
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the boundary of space, and weightlessness. The 300 seats for 2024 have all been sold,
but reservations are open for 2025.

6. Space Tourism :
Elon Musk's company is also getting into the space tourism game, but its plans involve
journeys that are far longer. The costs are also predicted to be astronomical -- tens of
millions of dollars.
Training is an important part of Space Tourism !!! Virgin Galactic's training lasts just
five days. You are only expected to be in reasonable shape.
Blue Origin promises to teach you everything you need to know "the day before you
launch". The company's requirements include being able to climb seven flights of stairs
in under 90 seconds (the height of the launch tower) and being between 5'0" and 110
pounds (152 centimeters and 50 kilograms) and 6'4" and 223 pounds (193 cm and 100
kg) !!!

7. Space Tourism and Climate Change :
What are the environmental consequences of a space tourism industry likely to be?
Bezos boasts his Blue Origin rockets are greener than Branson’s VSS Unity. The Blue
Engine 3 (BE-3) launched Bezos, his brother and two guests into space using liquid
hydrogen and liquid oxygen propellants. VSS Unity used a hybrid propellant comprised
of a solid carbon-based fuel, hydroxyl-terminated polybutadiene (HTPB), and a liquid
oxidant, nitrous oxide (laughing gas). The SpaceX Falcon series of reusable rockets will
propel the Crew Dragon into orbit using liquid kerosene and liquid oxygen.
https://twitter.com/i/status/1416842252249444358
Burning these propellants provides the energy needed to launch rockets into space
while also generating greenhouse gases and air pollutants. Large quantities of water
vapour are produced by burning the BE-3 propellant, while combustion of both the
VSS Unity and Falcon fuels produces CO₂, soot and some water vapour. The nitrogenbased oxidant used by VSS Unity also generates nitrogen oxides, compounds that
contribute to air pollution closer to Earth.
Roughly two-thirds of the propellant exhaust is released into the stratosphere (12 km50 km) and mesosphere (50 km-85 km), where it can persist for at least two to three
years. The very high temperatures during launch and re-entry (when the protective
UL SPACE CLUB
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heat shields of the returning crafts burn up) also convert stable nitrogen in the air into
reactive nitrogen oxides.
These gases and particles have many negative effects on the atmosphere. In the
stratosphere, nitrogen oxides and chemicals formed from the breakdown of water
vapour convert ozone into oxygen, depleting the ozone layer which guards life on
Earth against harmful UV radiation. Water vapour also produces stratospheric clouds
that provide a surface for this reaction to occur at a faster pace than it otherwise
would.
Exhaust emissions of CO₂ and soot trap heat in the atmosphere, contributing to global
warming. Cooling of the atmosphere can also occur, as clouds formed from the
emitted water vapour reflect incoming sunlight back to space. A depleted ozone layer
would also absorb less incoming sunlight, and so heat the stratosphere less.
Figuring out the overall effect of rocket launches on the atmosphere will require
detailed modelling, in order to account for these complex processes and the
persistence of these pollutants in the upper atmosphere. Equally important is a clear
understanding of how the space tourism industry will develop.
Virgin Galactic anticipates it will offer 400 spaceflights each year to the privileged few
who can afford them. Blue Origin and SpaceX have yet to announce their plans. But
globally, rocket launches wouldn’t need to increase by much from the current 100 or
so performed each year to induce harmful effects that are competitive with other
sources, like ozone-depleting chlorofluorocarbons (CFCs), and CO₂ from aircraft.
During launch, rockets can emit between four and ten times more nitrogen oxides
than Drax, the largest thermal power plant in the UK, over the same period. CO₂
emissions for the four or so tourists on a space flight will be between 50 and 100 times
more than the one to three tonnes per passenger on a long-haul flight.
In order for international regulators to keep up with this nascent industry and control
its pollution properly, scientists need a better understanding of the effect these
billionaire
astronauts
will
have
on
our
planet’s
atmosphere.
https://theconversation.com/space-tourism-rockets-emit-100-times-more-co-perpassenger-than-flights-imagine-a-whole-industry-164601
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8. Conclusion :
The commercial race to get tourists to space is heating up between Virgin Group
founder Sir Richard Branson and former Amazon CEO Jeff Bezos. Though Bezos lost to
Branson in time, he is set to reach higher altitudes (about 120 km). The launch will
demonstrate his offering to very wealthy tourists: the opportunity to truly reach outer
space. Both tour packages will provide passengers with a brief ten-minute frolic in zero
gravity and glimpses of Earth from space. Not to be outdone, Elon Musk’s SpaceX will
provide four to five days of orbital travel with its Crew Dragon capsule later in 2021.

The Race between Bezos and Branson has created interest in many Millionaires across
the world to enjoy go up in space to 80-100kms for a few minutes and enjoy Zero
Gravity !!!! How many Millionaires are there like Bezos and Branson, who can afford
Space Travel !! Ever wondered who may be the first Indian, who can afford to pay and
also already trained as a Space Tourist? It may most likely be a Tourist from Kerala, Mr.
Santosh George Kulangara! Is Dh900,000 worth to splurge on travel? Well, if you are
49-year-old Santhosh George Kulangara, a media entrepreneur based in
Marangattupally in India’s Kerala’s Kottayam district, megabucks aren’t a deterrent in
powering his travel dreams. Read about him in the reference below and you too may
be encouraged to become a Space Tourist. All the Best Santosh !!
https://www.khaleejtimes.com/world/rest-of-asia/malayali-globetrotter-all-set-tobecome-first-indian-to-fly-on-bransons-space-odyssey
I cannot afford to spend so much money and go up !!! I think many cannot even afford
Space Tourism, !!! Is advances in Space Technology going in the right direction ???
Think and conclude yourself! I think Space Travel maybe still a dream for many !!!

DR M R SIVARAMAN
FORMER SCIENTIST SAC-ISRO
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UNDERSTANDING TIME THROUGH
STELLARIUM
A great deal of our concept of time has Acome from observing the motion of heavenly
bodies. The systematic way in which the Sun, the Moon, planets, and stars travel
across the sky, forms the basis on which days, nights, months, and years are defined.
The time of the day comes from the position of the Sun in the sky. The month is based
on the revolution of the Moon around Earth. The year and seasons are linked to the
apparent annual motion of the Sun, as seen from Earth.
In this age of digital clocks, the sky may have turned obsolete as a means to know time.
But, there is still a great deal of merit in learning concepts fundamental to celestial
timekeeping. How well do we know answers to seemingly simple questions like where
exactly does the Sunrise; is the duration of the day the same as the duration of the
night; does the position of the Sun in the sky change with geographic location? Finding
out answers to such questions through real-world observations consume a lot of time,
and are not practical at all times. Planetarium software can be a great substitute to
real world observations. There are several softwares that help one visualize the
apparent movement of objects in the sky. STELLARIUM is one such open-source
software obtainable free of cost. STELLARIUM can be downloaded from
www.stellarium.org.
STELLARIUM displays objects in the sky for any given date and time from a location of
our choice on Earth. This software has many useful features. One can move forwards
and backwards in time, zoom-away or zoom-into an object, remove Earth’s
atmosphere, change our location of observation, switch on the labels and boundaries
for constellations, include deep-sky objects like galaxies, star clusters and many more.
These features are easy to locate on the software, and are also well explained in the
user’s guide that comes along with the software.
This article describes a few exercises which can engage students in learning about the
patterns and periods of the sky.
The rising & setting position of The sun We all know that the Sun seems to rise in the
East and set in the West, when seen from Earth. But is this always true? Does the Sun
always rise exactly due East and does it set exactly due West? It is easy to investigate
UL SPACE CLUB
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such questions with STELLARIUM. Here is a sequence of steps that may help with
answers.
1. In STELLARIUM, change your viewing orientation so that you are facing EAST.
2. Set date to March 1st and time to 7:30 am (the year does not matter). You
will see that the Sun has risen NOT exactly in the East, but a bit South of East
(as shown in the image below)

3. Keeping the time fixed (7:30 AM), keep incrementing the date from March
1st in steps of one day. Notice how the rising position of the Sun changes.
4. You will notice that the position of the Sun drifts in the following manner
● March 21 (? 1 day) the Sun rises exactly
due east
● From March – June, the rising Sun keeps
drifting towards North of East.
● June 21 (? 1 day), the Sun reaches maximum
elongation North of East.
● From June – September, the rising Sun starts
drifting towards South.
● September 22 (? 1 day), the Sun again rises
exactly due East

UL SPACE CLUB
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● From September – December, Sun drifts towards South of East
● December 22 (? 1 day), the Sun reaches its maximum elongation South
of East, and the cycle repeats.
Some facts to learn from the above exercise:
1. The Sun does not always rise exactly from the East
2. Neither does it always set exactly at the West.
3. The Sun rises exactly due east only twice a year. These two days are called
vernal equinox or Vasantha Sampath (March 21st ? 1 day) and Autumnal
Equinox or Sharat Sampath (September 22nd ? 1 day). “Equinox” loosely
translates into “equal day and night”.
In the calendar system that came about in India centuries ago, the year is divided into
two halves. The 6 month duration from December – June, when the rising (and setting)
position of the Sun moves from South to North, is called Uttarayana (it means
northward journey, ayana: journey, uttara: north). The other six months of duration
from June – December, when the rising (and setting) position of the Sun drifts from
North to South, is called Dakshinayana (the journey southward).

UL SPACE CLUB
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5Do these observations hold true if we are located somewhere in the southern
hemisphere? This can be investigated by choosing a southern hemisphere location
from the “Location Window” (e.g. Kuala Lumpur, Malaysia)

The duration of day & night
The rising and setting time of the Sun governs the duration of day and night. Curiously,
day and night are not always of the same duration. Depending on the month of the
year, a day could be longer or shorter than the night. The difference also depends on
our geographic location. These concepts can be explored through STELLARIUM. For
clarity, it is good to do this exercise for three different geographic locations.
From a location close to the equator
1. Choose an observing location close to the
equator of Earth (e.g. Chennai)
2. Starting from the month of January, proceed in steps of one month.
3. For each month, note down the time of the day when the Sun rises from the Eastern
horizon. Try to make a simple table of your recordings. Is there any trend to the rising
time of the Sun over a one-year time period?
4. Once you complete the above process, change your orientation towards the West
5. For January through December, note down the time when the Sun goes below the
Western horizon. Again, tabulate your recordings.
Is there any trend to when the Sun sets? From the two tables, calculate the duration
of daylight / night across the year. Is there any trend in the duration of daylight
compared to the duration of night for the uttarayana and dakshinayana halves of a
year?

From a location away from The equator
1. Choose an observing location away from the equator (e.g. Srinagar)
2. Repeat the above procedure From the table of values, calculate the duration of day
/ night. Is there any trend in the duration of daylight compared to the duration of night
for the uttarayana and dakshinayana halves of a year?
How does this compare with the location closer to the equator?
From the north pole
1. Choose your observing location as North Pole
(latitude 90 deg North of the equator)
2. Repeat the above procedure.

UL SPACE CLUB
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What is peculiar about the day and night cycle at the North Pole? Does this explain
why the North Pole is not habitable?

From the southern hemisphere
1. Choose a location close to and below the equator in the southern hemisphere (e.g.
some place in Sri Lanka) and repeat the above steps.
2. Choose a location away from the equator in the southern hemisphere (e.g. Kuala
Lumpur, Malaysia) and repeat the above steps.
3. Choose the South Pole and repeat the above steps.
Is there any difference in the duration of days and nights with a change in months, for
those living in the southern hemisphere? Are the uttarayana and dakshniyana halves
of a calendar year the
same as what is seen from the Northern hemisphere?

The rising & setting of stars
Like the Sun, stars also seem to rise in the East and set in the West. This is because
of the Earth’s spin oriented from West to East. In STELLARIUM, by increasing the time
speed from the bottom control panel one can observe the apparent movement of
stars in the sky, fast-forwarded in time.
The duration of a day and night cycle is based on how long it takes for celestial objects
to return to their starting position. Interestingly, this duration of day-night is different
if we choose a nearby object like the Sun as our reference, as opposed to the more
distant stars.
This can be investigated with the following exercise, which requires some careful
manipulation of the software.
For this exercise, the students would need to know two concepts:
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(a) What “altitude” means.

(b) How angles are subdivided into minutesand seconds?
Altitude is a measure of how high or how low an object is with reference to our
horizon. A star that is just rising from the Eastern horizon has an altitude of 0 degrees.
A star that is setting at West also has an altitude of 0 degrees. A star that is directly
above our head (called the zenith point)
is at an altitude of 90 degrees. A star that has crossed the zenith has an altitude less
than 90 degrees. The following figure illustrates the definition of the altitude angle.
Just as one hour is divided into sixty minutes, and a minute further into sixty seconds,
angles that span less than a degree are divided into minutes and seconds. 1 minute is
1/60th of a degree, and one second is 1/60th of a minute. Instead of writing angles in
decimal notation, it is common to express them in minutes and seconds. Thus 45.5
degrees is also written as 45 deg 30 minutes 60.73 degrees is also written as 60 deg 43
minutes and 48 seconds Having understood the two concepts, one can proceed with
the following exercise that will help one understand the definition of a day.

UL SPACE CLUB
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The Daily Period Of The Sun
1. Select your observing location.
2. Pick any time (say 10:00 am) and a date of choice.
3. Pause time through the controls on the bottom panel. This step is very
important, otherwise you may have difficulty carrying out the necessary
observations.
4. Click on the image of the Sun on screen. STELLARIUM will display, among a
host of other things, the altitude of Sun for that time.
5. Increase the time in steps of hours and find out how much time it takes for
the Sun to return to the same altitude in the sky.
6. You will notice that the altitude of the Sun comes back to the starting value
in approximately 24 hours. (There will be a small difference of a few arc
minutes in angle. An arc minute is 1/60th of a degree and is a tiny measure of
angle. This difference can therefore be ignored for the purpose of our exercise
here).
Thus, our current definition of a day-night cycle of 24 hours is based on the apparent
daily motion of the Sun in the sky. 24 hours is the time it takes for the Sun to
complete a full circle around Earth.
(We perceive this relative motion coming from the rotation of Earth. The Sun does
not go around Earth). 24 hours is the duration of a solar day, and this time system is
called solar time or civil time.

The Daily Period Of Stars
Following the same steps as above, instead of picking the Sun select a star
(any star) visible at night.
1. Click on the image of the star. STELLARIUM will display the altitude of the
star.
2. Increase the time in steps of hours and find out how long it takes for the
star to return to the same altitude in the sky.
3. You will find that it takes not 24 hours, but only 23 hours and 56 minutes
for the star to return to the same position in the sky. In 24 hours, the star
advances an extra 1 degree in altitude.
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Thus, if instead of the Sun, we were to use any other star in the sky as the basis for our
definition of a day-night cycle, the duration would be less than 24 hours. To be precise,
the day-night cycle would be 23 hours and 56 minutes. This scheme of definition of a
day-night cycle is called the sidereal time. “Sidereal” is a word with Latin roots and it
means “in relation to the stars”.
Since our everyday activities are so tightly linked to the rising and setting of the Sun,
all the clocks that we use for our daily purposes are based on the solar day of 24 hours.
Astronomers, in contrast, use sidereal time often because of their interest in objects
beyond the Sun, which become
accessible during the night.
The solar day is longer than the sidereal day because of Earth’s revolution around the
Sun. The above illustration shows Earth spinning
along its imaginary axis and at the same time orbiting the Sun. Imagine that point A on
Earth corresponds to an observer’s location. One needs
a reference point in the sky against which the spin of the Earth can be measured. For
example, how would one know whether Earth has
completed a 360-degree rotation on its axis? Only if there is a reference point outside
of the Earth, one can talk about the Earth’s spin relative to it. This reference point can
be the Sun, or more distant stars. This choice distinguishes the solar day from the
sidereal day.

DR ANAND NARAYANAN
Professor
Department of Earth And Space Sciences
IIST, Thiruvananthapuram
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FLYING AWAY FROM THE CRADLE
“ Earth is a cradle of humanity,
we can’t live here forever .”
Most of us are familiar with this quote by Konstantin Tsyolkyovisky, who is known as
the father of space travel. It has been 60 years since a man went to space for the first
time. Yes, now we, creatures from the “Pale blue dot” are trying to conquer the
horizons of an endless universe. It feels like a joke, to travel billions of kilometers to
conquer other celestial bodies. Of course, it is not an easy task. Not only about
distance. According to our research, Earth is the only celestial body where life exists
so far. Then how could we overcome the difficulties in a vacuum and other celestial
bodies? This is a big question.
But is it impossible? No… In 1957 we started space exploration with Sputnik. After that
in 1969, 12 persons made their step at the surface of the moon. Now, Elon Musk is
planning to make manned flights to the red planet Mars. According to the American
definition around 600 people visited outer space.And as we all know, our own ISRO is
going to send 3 men to outer space as a part of Gaganyaan mission. The 3 Vyomonauts
will stay in Earth orbit for up to 1 week. And they will come back. The capsule, GSLV
Mk III, Spacesuits everything is getting ready by ISRO. It is expected to launch in 2022.
Let’s hope for the best. They could make our country proud.
Everything started as a big task and now it came as a general thing. Yes, we started to
use it for tourism. Space tourism, the most celebrated term in recent days. Recently 2
billionaires visited space with their team members. Richard Branson and Jeff Bezos.
Without any doubt, I would say that Richard Branson is the brain behind such an idea
called space tourism, even though there are questions regarding his spaceflight. Let
me come to the question first. Branson crossed the Amstrong line(80 Km), which NASA
decided as the boundary between Earth’s atmosphere and outer space.
Other organizations are focusing on the Karman line(100 Km) as the boundary
between space and atmosphere. A rivalry has started between Bezos and Branson.
Bezos had crossed the Karman line. So he says that Branson’s flight can’t be taken as
a spaceflight. But Branson opposes this statement.
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Richard Branson, a person with a great vision and owner of Virgin group started
investing in this project in 2008. He started a company named Virgin Galactic (Jeff
Bezos owns a company named Blue Origin). Virgin Galactic developed a new system
for space flight with their Unity vehicle. I would like to mention two things when talking
about the space flights conducted by Virgin Galactic. An Indian - American Sirisha
Bandla was a part of spaceflight conducted by them. Hence she became the 3rd Indianborn person to visit space after Rakesh Sharma and Kalpana Chawla.
And another important news is that the renowned traveler, Santhosh George
Kulangara, from Kerala will be a part of spaceflight conducted by Branson’s company.
After traveling all over the world he is going to space, the first Indian space tourist.
Yes, space tourism is going to be a revolutionary concept in space research. We will fly
away from this cradle. Fiction will become a fact.
We were always crazy about the wonders of the sky. First, we conquered the sky, then
we started orbiting around the earth, and now space travel is going to be a part of
tourism. The legends were right. A creature from the earth will fly beyond the limit of
the solar system. That time is not far off. The recent research and achievements point
to that dream.

VARUN K
Student Lead, UL Space Club
Btech Student, NSSCE Palakkad
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RECENT SPACE RESEARCH ABOUT
BLACK HOLES
A Black Hole is a great amount of matter packed in a very small area. It is a place in
space that has such a big gravitational field that nothing, not even light, can escape.
Modern Study of Black Holes:
The initial image of the black hole M87 was released on April 10, 2019. It was taken by
the Event Horizon Telescope, (EHT) a collaboration of eight observatories. This was the
first direct evidence that black holes exist.
Nobel Prize, 2020:
In the year 2020, the Nobel Prize was awarded for the study of black holes by Roger
Penrose, Reinhard Genzel, and Andrea Ghez.
Half of the prize went to Roger Penrose who used ingenious methods of mathematics
to prove that black holes are a direct consequence of general relativity. The remaining
half of the prize was split between Reinhard Genzel and Andrea Ghez. Each of them
led a group of astronomers. The individual groups focused on the center of the Milky
Way. They took images of the stars near it and observed that they were revolving
around the black hole in Sagittarius A *.
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LIGO Sees its Biggest Black Hole Crash:
LIGO (Laser Interferometer Gravitational-Wave Observatory) an observatory designed
to develop and detect cosmic gravitational waves has found two black holes colliding
together creating gravitational waves which are ripples in space-time. A black hole
with a mass of 66 times that of the sun collided with another black hole with 142 solar
masses. LIGO detected a lopsided merger.

Telescopes Watch a Black Hole ‘Spaghettify’ a Star:
European Southern Observatory managed to catch the spaghettification of a star in
unprecedented detail using both the very large telescope and New Technology
Telescope. The violent event will give researchers insights into these occurrences and
help them understand gravity in extreme environments.

Closest Black Hole Ever Spotted:
Lurking 1000 light-years away from Earth in the constellation of
Telescopium, HR 6819 holds the record of being the closest black hole.

LIGO detector

HARISH V
Student Prodigy, UL Space Club
5TH STD
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BLACK HOLES PREY ON NEUTRON STARS!
Scientists have spotted the much predicted and awaited third type of collision-the rare
‘black hole and neutron star collision’, not just one time but twice. So far, the scientific
world has witnessed a dozen black hole collisions and a couple of neutron star
collisions. But this is the first time a black hole-neutron star collision has been
detected.
Both two detections occurred in 2020 January within a time gap of 10 days. The
gravitational waves from the first collision-GW200105 were detected by one of the
LIGO detectors (LIGO Livingston), and the VIRGO (Variability of solar IRradiance and
Gravity Oscillations) detector on January 5. In this collision, a black hole that is 9 times
more massive than our sun collided with a neutron star twice the mass of the sun. This
merger happened nearly 900 million years ago. The second collision namely
GW200115* was detected by both the twin LIGO detector (LIGO Hanford and LIGO
Livingston) and the VIRGO detector on January 15. This collision includes a black hole
of 6.5 times the mass of the sun and a neutron star that is 1.5 times more massive than
our parent star. This event occurred 650 million-1.5 billion years ago.
Neutron star binaries were discovered a few decades ago and the first-ever blackhole
binary was observed in 2015 (GW150914*). Since then, the scientific world has been
predicting the chance of NSBH (neutron star - black hole) binary. Researchers have not
confirmed yet whether this mixed merging of a black hole and neutron star produces
visible light as neutron star binaries do, or won’t produce light as black hole binaries
do. A notification was sent to astronomers as soon as the LIGO and VIRGO detected
these collisions, but it is reported that none saw any traces of light with telescopes.
The scientific world achieved a tremendous forward move in the study of gravitational
waves with the discovery of this un-observed event. Gravitational waves are ripples
produced and sent through space by powerful collisions. It was Albert Einstein who
predicted the existence of these waves a century ago. The first direct observation of
gravitational waves was made in 2015.
Calculations say that every 30 seconds, somewhere in the endless universe, a black
hole swallows a neutron star. This value will become roughly once a Reflection month
after 1 billion years.
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THE ‘PILLARS OF CREATION’
(NEBULAE)
Introduction
What is the primary source of energy that sustains life on the Earth? We can say that
it is the Sun without any doubt. That is because it has played a significant role in the
emergence of life on our planet.
Nevertheless, what made the Sun and the solar system that we see today?
Cosmologists and astrophysicists have concluded that our whole solar system was
formed from a massive cloud of gas and dust (mainly hydrogen). Eventually, these
gases and dust clumped together, becoming denser and denser and forming the Sun
and all the celestial objects that we see in our solar system.
In this article, we will be covering NEBULA – The Pillars of creation.

What are Nebulae?
A nebula (plural; nebulae) is a giant cloud of gas and dust in space. There are many
kinds of nebulae. Some nebulae are formed due to the gas and dust thrown out by the
explosion of a dying star, such as a supernova. Others are regions where new stars are
beginning to form. For this reason, the region of a nebula where stars are born is
known as “The Stellar Nurseries.”. The nebulae where stars are formed are known as
molecular

clouds.

E.g:

Orion

nebula.

As nebulae are gas clouds, their densities are highly varied, ranging from millions of
atoms/cm3 to only a few atoms/cm3. Their mass generally ranges from 100 solar
masses to several to 10000 solar masses, and these can be spread over a volume of
less than a light-year to several hundred light-years. The nebulae become visible as the
gas glows when it gets stimulated by the radiation of nearby young stars or when they
obscure or reflect light from other celestial bodies.
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Types Of Nebulae
There are five main types of nebulae. They are classified into two categories;

NEBULAE

DIFFUSE
NEBULAE

EMISSION
NEBULAE

ABSORPTION
NEBULAE

SPHERICAL NEBULAE

REFLECTION
NEBULAE

SUPERNOVA
REMNANT

PLANETARY
NEBULAE

● DIFFUSE NEBULAE
Nebulae that are irregularly distributed or do not have a regular shape are known as
diffuse nebulae. They are found in many different sizes. The well-known Orion nebula
itself is an example of diffuse nebulae. There are three types of diffuse nebulae;
1. EMISSION NEBULAE: These nebulae shine due to the emission of light, as the
name suggests. These nebulae are clouds of ionized interstellar gas. They emit their
own light at optical wavelengths. The most common type of emission nebula
occurs when nearby young hot stars (O and B type stars) ionize a gas cloud mainly
composed of neutral hydrogen atoms.
2. ABSORPTION NEBULAE (DARK NEBULAE): These nebulae become visible due
to the absorption or blocking of the visible wavelength of light from the stars or a
bright nebula behind it. Horsehead nebula is an excellent example of a dark nebula.
3. REFLECTION NEBULAE: as the name suggests, these nebulae become visible as
they reflect the visible wavelength of light from other sources. Reflection nebulae
are failed emission nebulae. This is because the energy of radiation from nearby
sources such as stars is insufficient to ionize the gas in the nebula. However, it is
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enough to scatter and reflect that light illuminates itself. The Pleiades in the Taurus
constellation is an excellent example of reflection nebulae. As scattering happens
the most for blue light, most reflection nebulae are blue.

Most of the diffuse nebulae are a combination of all these three types of nebula. These
combinations give us breath-taking images. For example,

This is the Trifid nebula. It is a diffuse nebula that includes all three types of diffuse
nebula. The bright reddish-pink-colored portion is an emission nebula, the dark
patches surrounding the emission nebula are a dark nebula, and the blue portion is a
reflection nebula.

● SPHERICAL NEBULAE
Nebulae with almost spherical shapes are known as spherical nebulae. Spherical
nebulae are gas ejected out from dying stars. They are considered as emission nebulae
as well as then emit light as they contain ionized gas. Although by considering its shape
and origin, they are classified differently. There are two types of spherical nebulae;

1. SUPERNOVA REMNANT; As the name refers, these nebulae are formed due to a
supernova explosion. When a star with a mass over eight solar masses runs out of
fuel in its core, it fails to maintain the balance with the gravitational force pulling it
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down. Thus, the star collapses under its gravity and leaves either a black hole or a
neutron star, depending on the mass of the stellar core and a cloud of ionized gas,
moving at a high velocity. These kinds of explosions known as supernovae and the
gas left behind by a supernova are known as supernova remnants.

E.g., Crab nebula

2. PLANETARY NEBULAE: This name is a bit miss leading as it has nothing to do with
planets. The term originates from the planet-like spherical shape of these nebulae
observed by astronomers. These nebulae are also formed when stars die. When a
star with a mass between a quarter solar mass to 8 solar masses runs out of fuel, it
can no longer maintain the outer layer and is shed into space, and this gas moves
away from the remaining stellar core, a white dwarf. These clouds of gas are also
ionized and emit their light. Our Sun also will be following these processes. It will
become a red giant and will shed its layers after 5 billion years from now.
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E.g., Ring nebula

AS THE STARS ARE BORN….
(LIFESPAN OF NEBULAE)
In a diffuse nebula, as stars are forming in it, its days are numbered. As the stars start
to form, more and more materials are drawn into the protostar. This process creates
density variation and disturbance in the nebula, causing the formation of more stars.
The immense UV radiation from the stars erodes the surrounding nebula in a process
called photo-evaporation. Even though dense areas where stars are forming, can resist
this erosion and protect the nebula behind them, thereby creating finger-like
structures. ‘The Pillars Of Creation’ – a part of the Eagle nebula is an example of this.
The lifespan of a nebula depends upon many factors such as its composition,
temperature, density, and type of nebulae. For example, a Nova remnant- a subsection
of a supernova remnant, lasts just up to a thousand years. On the other hand,
reflection nebulae can last up to a billion years. The reflection nebula in the Pleiades
is thought to be at least 100 million years old.
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-

Image of the pillars of creation, taken by the Hubble space telescope.

We have seen that nebulae do not only play a part in star formation but also die stars.
Five billion years ago, our solar system was formed from a solar nebula. We think that
a supernova explosion triggered the birth of our solar system. This theory is widely
accepted as it can explain the origin of gold on Earth. After five more billion years, our
Sun will become a planetary nebula, and who knows whether that nebula will give
birth to a new star, even planets and possibly life on it.

Han Joseph Anoop
Member, UL Space Club
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A terrible storm… a calamity unprecedented… a confused scientist

YOUR REALITY
The sky opened up in front of Jonathan’s eyes as if a powerful God was about to
descend to earth in order to meet his subjects. The waves underneath his vessel
thrashed around furiously, threatening to throw the sailors off it. Winds were nothing
less strong. The elements making the ocean were battling against each other,
displaying their strength in the scariest ways possible. He felt his courage slipping away
as uncontrolled nausea burned in his throat and made him dizzy.
This was no ordinary storm in the middle of the ocean…..
Jonathan knew he would be discovering something beyond human understanding
when he first mounted his small vessel, with a cheerful smile spreading from ear to
ear. However, when he remarked that he shall, “rewrite history”, he didn’t mean to
change the whole human perception of the entire universe, as they knew it. Well, it
seems like fate had other plans for him and all of humankind.
It has been several years since he and his equally eccentric and highly enthusiastic
friend, Mark had been theorizing about the infamous geographical oddity in the ocean,
the Bermuda triangle. Many tried to tear them both down from their “obscure and
scientifically inaccurate” dreams, hopes and even research about the fascinating
anomaly. However, it takes more than a few comments of invalidation from their
fellow human beings to stop these two in their tracks. After completing their
education, both had decided to explore the great world of abnormalities science could
not exactly explain, and were therefore, thrown in the corner with an irritating title of
“pseudoscience”. They gave each other hundreds of words of encouragement and
promises of bigger delights than any other man once they have accomplished their
difficult task. The sleeping sparks in them were ignited when they learned that they
can now explore the region which they have been dreaming of for decades, freely
without being stopped in their tracks. They packed their bags and integrated all of their
theories and research from many years into small notebooks.
The sun was bright, the sky was blue and everything couldn’t be more welcoming than
it presently was, according to Mark. They sailed smoothly for some hours when they
found out that they had forgotten some important equipment for their grand voyage.
‘what do you mean that you forgot? I thought you “triple checked” everything?’
Jonathan asked Mark exasperated. “I’m sorry, I’m sorry! We’ll stop at the nearby city
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and buy it from a shop…” Mark replied. They anchored their vessel near the town they
were presently passing through and got off. During their shopping, a strange looking
old man with a withered and bony hand looked at Mark very curiously. “Hey, Mark, do
you know that man?” asked Jonathan. “Which man?” “That man at the corner, yes,
right there!” Mark looked behind him and saw him. Something flashed through his
eyes for a brief moment. It was hard to catch, however, Jonathan caught it. Was that
panic? He does seem anxious….
“Hmm….no… I definitely haven’t seen him before'' said Mark. “Are you sure you
haven’t?” “Yes, now let’s go… we are running late!” “Yes, but we have one more thing
to pick up…” said Jonathan, checking the small piece of paper in his hands. “No, we
don’t. Let’s go” Said Mark, somewhat frantically. In a hurry, he picked up all the stuff
they needed and after paying, almost rushed out of the shop; Jonathan following soon
after. If Mark was trying to look unbothered and relaxed, he was doing a terrible job
at it, Jonathan thought.
“Wait, the weather forecast didn’t say anything about a storm….” Jonathan said,
observing the dark clouds over only a certain area in the sky, creating a grotesque
patch between the blue background. “How very strange…” they had reached closer
and closer to their final destination and were observing the surroundings for any
strange activities.
“Yeah, the weather over the sea is strange like that….” Mark remarked, seeming
uninterested, and surveying the sea with his trusty telescope. Everything was dark and
obsolete inside the once joyful little vessel. Apparently, this worried Jonathan a bit,
since he wasn’t expecting a storm. As if confirming his deep fears, a bolt of lightning
struck silently, yet alarmingly from the sky. The odd thing was that it happened only
on the sky over their ship. What is even more disturbing is that, Mark seemed very
uninfected by the events playing out before him.
“Ah… do you think we should go back?” asked Jonathan.
“What? No… certainly not… we may be close to finding our answers…”
A bolt of lightning strikes again, this time accompanied by a shocking clap of thunder.
“I think the weather is not safe Mark. Don’t you remember what happened to the
sailors who ignored these sorts of signs?”
Waves started to rise beneath their vessel, and rain started to patter against it’s small
windows.
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“Don’t be such coward! All is well. Don’t let some weak wind scare you, Jonathan… I
know you are much braver than that….”
Suddenly, Jonathan saw it. A portion right in front of his eyes seemed as if it was……
glitching? Pixels of red and blue colours flashed simultaneously with increasing
frequency. Their ship was swaying undeniably.
“What….what was that? Did you see that, Mark?” shouted Jonathan over the now
screeching wind.
His words of surprise were received by silence…..
“Mark?”
“You are so foolish….. Jonathan!” said Mark with a very unsettling grin as he turned
around to face his companion.
“Mark….. What do you mean?” asked Jonathan, clearly astonished and suddenly
dodging the equipment falling off the table as everything shook violently in the raging
sea.
“You haven’t noticed, have you? Hmm…. Ofcourse… I knew you humans were silly!
Perfect for our mission, I guess….” Replied Mark with a smirk tugging at the edge of
his mouth.
As Jonathan stood and gaped at his once best friend, the clouds started to clear out
and a blood red tear appeared in the sky, as if someone was devilishly tearing it apart
without mercy in their actions. Jonathan would never forget the shriek inside his mind
as the rip grew wider and the surroundings started glitching uncontrollably. Mark’s
laughter grew louder….
Everything vanished…. Nothing was ever there in the first place… nothing was
everything…. Nothing is real…..
Silence greeted Jonathan as his head throbbed like it had been hit by a ton of bricks at
once. His limbs hurt as if someone cut them away, and attached them by sewing them
into his body. His eyelids felt rather heavy…. He desired to die like that, enduring the
pain was worse….
Suddenly, all the pain vanished. He sat up. Was he breathing ? Did his pulse still go on?
Jonathan didn’t feel the air filling his lungs or his heart beating…. Was he actually
dead? Is this the afterlife?
He heard something beeping obscurely loud right next to him. Startled to his feet, he
directed his gaze towards the sound to be greeted with a screen. He could hear two
men talking from the other side of the screen….
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“So, I’m assuming you have brought the specimen…?”
“Yes, I told you that you could count on me…. After all, disguise was a great plan….”
Immediately, Jonathan found the second voice rather familiar.
“Mark…? Mark, are you out there, buddy?” he screamed, banging his fists on the
screen keeping him from the other side. The nasty surprise was quite unexpected and
made him want to regurgitate. Mark’s sublime voice emerged from the throat of a
hideous creature which possessed only one eye and had a massive head with red veins
throbbing on all over the surface. It turned his grotesque gaze to Jonathan, making
him flinch. The creature smiled.
“Sorry, buddy… Mark’s gone. In fact, he was never there in the first place…”
The other creature, with whom the first one was talking to, turned to face Jonathan
too.
“It… it actually works….” The creature murmured to himself, rather than to his
companion.
“What… what is going on here? What are you all? Where am I?” Jonathan stuttered.
“Since humans were designed to be curious… I guess you deserve to know…” said the
creature with Mark’s voice while the other one started to furiously type away in his
computer which seemed to be the part of a huge lab with screens on the walls.
“So, Jonathan… we are what you humans call, Aliens. We are otherworldly beings, with
otherworldly appearances and obviously, higher IQ than any of you pathetic beings…”
he said while pacing around the room, his voice seemingly rising with each syllable.
“In fact, we are so smart, that we could create life itself; as an intricate, complex
computer simulation, I mean. I, number 345 created a computer simulation which
started out very simple… a huge rock, revolving around a much larger body, with many
other rocks revolving around it as well. We called it earth. Sprinkling in some functions
which acted as chemicals inside the AI, I saw that they could react with each other to
form more complex structures than the first one. Some other things were added too…
factors required for the acceleration of these chemical changes appeared most
essential! Even I was amused what something created by accident inside a super
computer could evolve into.”
“everything was perfectly commencing as I programmed it… the little life forms started
to move;
firstly swimming, then crawling, then standing up on four limps, and as I looked on…
they started to move on two ‘legs’! Now these… these were the real fruits of success.
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These were capable of interacting with the surrounding better than the creatures
formed before them! They started to create their own habitats, or to shape the
environment around them to make their activities smoother…. I was enjoying my time
with the silly inventions and discoveries they made and laughing about their ridiculous
mistakes and beliefs…! Oh, to actually have such a pathetic understanding of the
world… I would rather end myself!”
“Now, the question remained…. Would we be able to make them aware of us, as in
the cause of their existence?” The creature put on a theatrical grin and wild expression
on it’s ridiculous face and turned to face Jonathan.
“Could we make them aware of the real reality beyond their own fake reality?”
Jonathan could feel his knees tremble and his eyes widened just like his mouth.
“So… me… and the whole other living beings in Earth, are not ……real?!” He almost
shrieked.
“Bingo! That’s it! Anyways, our experiments on this concept soon followed, and we
decided to make something from our realm react with your reality. Such as another
person! You might know him, my little homo sapien… you know him very well…”
“Mark…. Oh God….”
“Correct again! Congrats… you are as smart as I thought you would be! We made
another simulation inside the simulation. Mark. I voiced him, and his sole purpose was
to lure a test subject into our non-simulated world. We tested project Mark on an old
man in your reality, and you should have seen his face when he learned of the truth!
Absolutely hilarious!”
Jonathan remembered the old man, and understood why he was so traumatized.
“So, the Bermuda triangle in your world was a portal to ours… the real reality. We
transported you here and lo and behold….” 345 gestured with his hands towards
Jonathan, “you are self -aware! We need not control your actions or thoughts
anymore! In other words…”
“I am real….” Jonathan completed.
345 applauded loudly with his slimy alien hands. “Right again! That is exactly why we
must try to restrict all movement in you and study your body’s responses against
threats and observe your behavior and your brain….” He said casually. Just then,
Jonathan noticed some sort of electric charge advancing towards him with increasing
speed and threat.
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“Wait…no…. let me out! Please no!” He found himself crying in agony as the shock
embraced him with full power. “ah…!” It seemed as if his body was being shredded
into atoms….
“I am sorry…. It’s for science” said 345 very nonchalantly. Just as he thought it was
done, the pain stopped on reaching the head part.
“System overload!” announced a mechanical female voice. “That’s impossible! This is
our latest piece of technology… try again!” said 345 to the alien next to him.
“System overload! Your further actions shall result in initiation of self-destruction.”
345 stared at the monitor, dumbfounded. Then it hit him….
“The human brain! Of course… it is too powerful… how could I forget!” He muttered
to himself, punching random keys in the computer himself. “Maybe if I update the
system…”
Jonathan covered his eyes with his sweaty hands as the shock slowly approached him.
It was an inch away from taking control again, it is close…
“Initiating self-destruct; please stand away from the control center.” The mechanical
voice finally announced. “No…!” 345’s screech lowered as Jonathan felt his eyelids
become heavy again… there was no energy left in him to fight back.
Darkness seemed like an old friend at this point.
The salty scent of the ocean, the screech of the seagulls, the hot sharp rays of the
afternoon sun and the waves gently caressing the bottom of his humble vessel all were
experienced by Jonathan as he opened his eyes once again. He was back on earth, on
Bermuda triangle, luckily with all his limbs still attached to his body. He let his gaze
wander. It was a normal sea… no thunderstorms, no glitches on the surface of the
ocean and no aggressive forces battling against each other.
No Mark….
Oh well….
At least he was back in his reality again!
Our reality!
Your reality!

Dakshina Anand
Member, UL Space Club
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SKYSAFARI
LEGENDARY ‘KISS’ OF GAS GIANTS
On 21 December 2020 Saturn and Jupiter were so close to each other and it was
extremely difficult, if not nearly impossible, to see them separately with the naked
eye, in an event that is called a 'great conjunction'. It was the legendary closest giant
planetary 'kiss' between gas giant planets, Jupiter and Saturn just 0.1º apart. A
Conjunction usually occurs when two celestial objects come together in the sky. It was
named 'great conjunction' as the meetup has happened between two of the major
celestial bodies in our solar system. And it was one of the rarest of the conjunctions
between naked-eye planets. Moreover, we called it 'great' as it occurred within the
slowest moving planets in our solar system. That is Jupiter takes nearly 12 years and
that of Saturn takes about 29.5 years to complete one full trip around the sun.
Hence due to their slow movement, the conjunctions between these two planets
occur once every 20 years, but the degree of closeness between them is not always
equal. The last time these gas giants were as close together as now was on 16 July
1623. The next conjunction is foretold to occur in November 2040 and April 2060
respectively. Nevertheless, the great conjunction as close as December 2020 doesn't
occur until 2080. The predicted angular distance between the conjunctions in 2040
and 2060 will be almost 73 and 68 arcminutes respectively. This year the great
conjunction was also called the 'Christmas Star' due to its proximity to Christmas day.
Nowadays, there are many instruments to measure the angular distance
between these planets or any celestial objects. As a part of the 'Samanta
Chandrasekhar challenge' organized by NCSM, I too took part in this challenge to
measure the angle between these planets. For that, an instrument called 'cross-staff'
was used.
Cross Staff is a tool used by astronomers and navigators to measure the
angular separation between celestial bodies. This simple instrument can also be used
to measure the angular separation between Jupiter and Saturn, that occurred during
the great conjunction on 21st December 2020.
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How to build a cross-staff?
Materials Required:
*1 meter Long Scale (3)
*Multi wood as required
*Flex Quick
* Metallic washer (4)
* Screw (4)
1) Take 2 wooden scales parallelly placed each other, join them with small pieces of
multi wood and a metallic washer, using glue and screw it, leaving a space to move the
3rd scale easily through it, as shown in the figure below.

Do the same method at the two ends of the scale too.

2) We need to make 2 sliders to measure the separation between the two celestial
bodies, for that we need to use the multi wood cut off in a specific form, as shown in
the figure so that it can move or slide easily through the ruler placed above.
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Try to make the slider as close as possible so that we can even measure the bodies
that are too close to each other.

How to use cross-staff?
Cross-staff is used at night, to measure the angular separation of any celestial objects
such as planets, that can be seen with our naked eyes. For that, start by sliding the
ruler through the parallel stick that we built earlier. Sight the ruler along the line
halfway between the stars whose separation you want to measure. Then place the
two sliders on the crosspiece so that the slits are approximately where the celestial
objects are located. And measure the separation and note its value as '2a', also
measure the length of the ruler that we used for sliding as 'b'.

How to measure its angle?
To measure the angle let’s consider: BB’ = 2a
AC = b
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Observed angle = 2* tan¯ (a/b)
This way we can measure the angular measurements to measure the angle between
these planets. This simple instrument can measure angles as small as 0°. Even though
it has many limitations, this tool can be used as long as the object is visible in the night
sky.

Details of data were collected using my cross-staff.
Date and time of
Measurement

2a (cm)

b (cm)

Angle between
Jupiter and Saturn

14/12/2020

1.2

82

0.83845

15/12/2020

1

80

0.7161879 = 0°42'58"

16/12/2020

0.85

78

0.608745 = 0°36'31.48"

17/12/2020

0.8

92

0.498221 = 0°29'53.6"

18/12/2020

0.7

100

0.40108

19/12/2020

0.6

100

0.343778 =0°20'37.59"

20/12/2020

0.4

86

0.2664915 =0°15'59.34"

= 0° 50' 18.43"

= 0°24'3.85"

The graphical data obtained compares the values that I collected with theoretical
values.
Green = value collected.
yellow= Theoretical value.
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The Great conjunction was an opportunity for us to marvel at the beauty of God's
creation. It was such a boon to witness this spectacular and rare celestial phenomenon
to see the two gas giants very close to each other, while they were still hundreds of
millions of miles apart in space. This special 'Celestial summit meeting' became a
meaningful Christmas gift for all astronomy lovers. And let's wait patiently to watch
this rare "double star" effect again in March 2080, though I'm not sure how many of
us will be left behind!
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Photo by Skysafari group member

ARYA SUDHAKARAN
Member, UL Space Club
BSc Physics Student
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UPCOMING WONDERS
Astronomical events are events such as eclipses or novae that astronomy studies,
whereas "astronomy events" refer to events such as meetings, conferences, and other
such newsworthy occasions relating to astronomy.
These astronomical events are some of the most interesting and beautiful events. The
specialty of these astronomical events is that these events happen only once in your
lifetime. I’m writing about some of the astronomical events that happen in a lifetime.

Leonid meteor shower (Nov 16-17, 2021 )
A meteor shower is a celestial event in which several meteors are observed to
radiate or originate, from one point in the night sky. These meteors are caused
by streams of cosmic debris called meteoroids entering Earth's atmosphere at
extremely high speeds on parallel trajectories. The Leonids are a prolific meteor
shower associated with the comet Tempel–Tuttle, which are also known for
their spectacular meteor storms that occur about every 33 years. The Leonids
get their name from the location of their radiant in the constellation Leo: the
meteors appear to radiate from that point in the sky.
Constellation: Leo
Date of peak: November 17
Zenithal hourly rate: 15
Occurs during 6 November – 30 November
Discovery date: 902 AD (first record)
Parent body: 55P/Tempel–Tuttle
The radiant, or point of origin, of the Leonid meteors, is located in the
constellation of Leo, the lion. The Leonid meteor shower gets its name from the
constellation Leo, the lion, where its meteors appear to originate. But you can
look in just about any direction to enjoy the show. The last Leonid meteor storm
took place in 2002.

Solar eclipse of 2027.
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A solar eclipse happens when the moon moves in front of the Sun as seen from a
location on Earth. During a solar eclipse, it gets dimmer and dimmer outside as more
and more of the Sun is covered by the Moon. During a total eclipse, the entire Sun is
covered for a few minutes and it becomes very dark outside. The specialty of the solar
eclipse going to happen in 2027 is that it will be the longest solar eclipse in the past
10000 years which would last for 8 minutes and 20 seconds. A total solar eclipse will
occur over much of the central Eastern Hemisphere on Monday, August 2, 2027. It will
commence over the eastern Atlantic Ocean and travel past the Strait of Gibraltar
between Spain and Morocco. A partial eclipse will be visible on August 2nd of 2027
from Pānchgani (India), where it will be seen as a partial eclipse.

Apophis of 2029.
T99942 Apophis is a near-Earth asteroid and potentially hazardous asteroid with a
diameter of 370 meters that caused a brief period of concern in December 2004 when
initial observations indicated a probability up to 2.7% that it would hit Earth on April
13, 2029. Radius: 185
Mass: 26.99 billion kg. Orbital period: 324 days Discovered: 19 June 2004
This asteroid is potentially harmful to our earth if it collides with our earth it can cause
a hyper crane or a hullican etc. But for the time being it is just a small possibility of 2.7
to collide with our earth. This asteroid will come close to the earth by 31500 km. It had
also created a sense of fear back in 2004 when it first appeared. Apophis is named
after an ancient Egyptian deity named Apep, the ancient serpent-like dragon demon
of Egyptian Mythology. Apep [Also known as Apophis in Greece] was an Ancient
Egyptian serpent demon that was the nemesis of the gods Set and Ra. He made his
way through the underworld, to a place where he knew Ra must travel to put the sun
into the sky. Egyptian deity named Apep which means.

Haley’s comet of 2061
Halley's Comet or Comet Halley, officially designated 1P/Halley, is a short-period
comet visible from Earth every 75–76 years. Halley is the only known short-period
comet that is regularly visible to the naked eye from Earth, and thus the only nakedeye comet that can appear once in a human lifetime.
Predicted next perihelion: 28 July 2061
Orbital period: 75 years
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Radius: 5.5 km
Discovered: 1758
Discoverer: Edmond Halley
Halley last appeared in the inner parts of the Solar System in 1986 and will next appear
in mid-2061. Halley's periodic returns to the inner Solar System have been observed
and recorded by astronomers around the world since at least 240 BC. Halley's Comet
is currently slightly further east close to bright star Procyon.
That's where it is in the night sky, but of course, Halley's Comet is not as far as any star.
It's in what's called the Kuiper Belt, the outer Solar System beyond the orbit of
Neptune and Pluto.

Dwarf planet of 2075
90377 Sedna, or simply Sedna, is a large planetoid in the outer reaches of the Solar
System that was, as of 2020, at a distance of about 85 astronomical units from the Sun,
about three times farther than Neptune.
Orbital period: 11,408 years
Discovered: 14 November 2003
Radius: 497.5 km
Average orbital speed: 1.04 km/s
Orbits: Sun
This dwarf planet will come very close to our solar system in 2075. And something like
this will only happen after 11408 years. This will be a great opportunity for scientists
to study this dwarf planet.
Star formation in binary star 5B
Stars rarely collide, but the result depends on factors like mass and speed when they
do. When two stars merge slowly, they can create a new, brighter star called a blue
straggler. Stars that collide with a black hole are ultimately consumed. In 2083 two
stars present in binary star 5B will collide with each other which will be a beautiful
event from the night sky at that time.
This is the last event of my write-up. I have written about the astronomical events from
2027 to 2083. You will all be able to watch this with your naked eye. With this, I am
concluding my write-up. Thank you.
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ATHUL, KRISHNA, SACHIN
9th STD STUDENT
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CREATIVE SPACE
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CONTACT
You can contact the Stellar Chronicle Team for clearing doubts
and to contribute to this magazine. You can send your queries
regarding the articles to our mail id.

UL Space Club Website
ul.stellarchronicle@gmail.com
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