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ABOUT US

The sky is full of possibilities and experiences, why not chase
them all? Stargazing Mumbai is the passion project of few
Mumbai based amateur astronomers. Soon, many like-minded,
passionate amateur astronomers joined us and a stellar team
was born; exploring the different dimensions of Astronomy
together. Over 7 years, the team has woven myriad
experiences around the night skies - be it unique stories of the
constellations, games to engage and learn about Space
Science or explore the infinite offerings of Astronomy; we've
got you covered.

HOW TO REACH US

stargazingmumbai@gmail.com

UPCOMING EVENTS

Overnight Stargazing at Mahuli

Starparty at Dehene Village

Stargazing for the first time?
Don’t worry. The Stargazing at
Mahuli will be a perfect
initiation
for
you
into
astronomy.
All you have to do is enjoy the
beautiful skyline of the Mahuli
mountain ranges and gaze at the
stars under the open skies with
us. Just 1.5 hours from the city
our Mahuli sessions offer a
perfect blend of experiences &
education in Astronomy.

Stargazing and Camping at
Dehene is the perfect weekend
getaway. If you want out from
the busy city life, indulge in
great skies, and have some great
conversations, we’ve got you
back. Far from the concrete
jungles and amidst the beautiful
Sahyadri mountains, the star
parties will rejuvenate you for
your week(s) up ahead.

19th November 2022
Patil Farm, Mahuli Village
₹ 450 / person

26th November 2022
Dehene Village, Shahapur
Limited Participants
₹ 1999 /person

CLICK HERE TO REGISTER

CLICK HERE TO REGISTER

FLASH NEWS
NASA’s Webb telescope captures star rich dazzling Pillars of
creation
Nasa’s James Webb Space Telescope has
given us a detailed view of the heavenly
landscape of Pillars of creation. This is
the region where stars are born out of the
dense clouds of gas and dust. The
columns seen in the picture are made up
of cool interstellar dust and gas which, at
times appear semi-transparent in nearinfrared light.
These structures were first imaged by
NASA’s Hubble Space Telescope in 1995
and were revisited in 2014 with a sharper
and wider view in visible light. These
images are of great importance to
researchers as they help them to revise
their models of star formation by precise
counting of stars and calculating the
amount of dust and gas in the region.
The newly formed stars are the attention
stealers in this image taken from Webb’s
Near-Infrared Camera (NIRCam).

Image credit - SCIENCE: NASA, ESA, CSA, STScI
IMAGE PROCESSING: Joseph DePasquale (STScI), Anton M. Koekemoer
(STScI), Alyssa Pagan (STScI).

NASA's Hubble Space Telescope made the
Pillars of Creation famous with its first image
in 1995, but revisited the scene in 2014 to reveal
a sharper, wider view in visible light, shown
above at left. A new, near-infrared-light view
from NASA’s James Webb Space Telescope, at
right, helps us peer through more of the dust in
this star-forming region. The thick, dusty
brown pillars are no longer as opaque and many
more red stars that are still forming come into
view.

~ Sayali Sawant

FLASH NEWS
JWST’s Infrared-red vision with Chandra’s X-ray vision form a
powerful duo to dig secrets of the Universe.
Some stunning images captured by JWST
have been given a revamp by combining
them with NASA’s Chandra X - ray
observatories data.
The first image shows the Cartwheel galaxy,
which is around 500 million light-years away;
whose shape is due to a collision in its past
(about 100 million years ago) with another
smaller galaxy.
The blue and purple colors in the image are
the signs of superheated gas, neutron stars
and black holes engulfing material from their
surrounding stars. These colors are nothing
but the x-ray emissions observed by
Chandra.
On the other hand, colors like red, orange,
Composite image using JWST and Chandra data showing the
yellow, green and blue showcase the two
Cartwheel Galaxy. Image credit: X-ray: NASA/CXC/SAO; IR (Spitzer):
smaller companion galaxies along with other
NASA/JPL-Caltech; IR (Webb): NASA/ESA/CSA/STScI
distant galaxies. These are infra-red data
collected by JWST.
Another image is of a group of five compact
galaxies known as Stephan’s Quintet. This
image has combined data from JWST,
Chandra and the now-retired Spitzer Space
Telescope (old infrared data).
The data from JWST in the form of red,
orange, yellow, green and blue shows bursts
of star formation and tails of gas; Meanwhile
Chandra’s data in the from of light blue
color, reveales a shockwave of highly
energetic gas created by galaxies crossing
paths with other galaxies at around 3.2
million kilometers per hour.
Composite image of Stephan's Quintet using JWST and Chandra
data. Image credit: X-ray: NASA/CXC/SAO; IR (Spitzer): NASA/JPLCaltech; IR (Webb): NASA/ESA/CSA/STScI

~ Sayali Sawant

FLASH NEWS
Largest atomic gas structure found in Stephan’s quintet by
FAST- world’s largest radio telescope

A map of the atomic hydrogen emission (the red haze) around Stephan's Quintet.
Image Credit: CAS/NASA, ESA, CSA, and STScI

Five-hundred-meter Aperture Spherical Telescope (FAST) is one of the largest and most
sensitive single-dish radio telescopes in the world. By using it, a researcher from the National
Astronomical Observatories of the Chinese Academy of Sciences (NAOC), made observations
in the region around the popular compact group of galaxies called Stephan’s Quintet and
discovered the largest atomic gas structure which stretches upto nearly 2 million light-years
(about 20 times the size of the Milky Way).
This observation about the atomic gas in and around the galaxies is essential for researchers
to understand how galaxies form and evolve over time; as atomic gas is the building block of
galaxies. This atomic gas from the intergalactic medium is accreted and then converted to
stars and that is how most galaxies evolve.
This atomic gas is thrown out of galaxies during bursts, collisions or merging events. During
such interactions which can be very messy, this gas can be thrown out which leads to its
spread in intergalactic space. FAST allowed the researchers to find this spread for the first
time and showed that this structure is even larger than anyone might have expected it to be.
Not only that, it also revealed that this structure might have been there for about one billion
years, which raises some doubts about our current theories of galaxiy evolvution.

~ Sayali Sawant

THE TERROR OF TYPHON
The mighty Greek gods and goddesses were seldom afraid of anything. But one whom they were
absolutely terrified of was Typhon – the monster god bearing the lower body of a serpent and
the upper body of a man; a terrifying visage with giant wings and dreadlocks made of snakes
who hissed vexedly.
Typhon had been at odds with the gods since time immemorial. One foul day, he decided that he
had had enough and descended on Mount Olympus to wreak havoc. All the gods and goddesses
with shapeshifting abilities morphed into some form of animal and escaped, but unfortunately,
Aphrodite and her son Eros did not share their luck. They hid under the reeds by the bank of the
river Euphrates.
Stranded and trembling for a long while, Aphrodite called for help from the nymphs. Rescue
finally arrived for them in the form of two fishes. They offered to take Aphrodite and Eros
across the shore. Their tails were tied to each other via a string so as to not lose each other in
the river current. Grateful for taking them to safety, Aphrodite immortalised them in the sky as
the Pisces constellation.
The story of Pisces also appears in Syrian mythology in two forms. In one form, the pair of
fishes, known as ‘Ikhthyes’ rescue Aphrodite and Eros in a similar fashion. Another version of
the story depicts the Ikhthyes bringing to shore a large and mysterious egg. They tend to it until
it hatches – revealing Ashtarte, the Syrian counterpart of Aphrodite. In fact, this legend is
believed to be the reason behind why Syrians refrained from eating fish!

~ Srishti Sharma

DART : A PLANNED COLLISION

Credits: NASA/Johns Hopkins Applied Physics Lab

DART (Double Asteroid Redirection Test) is the first ever space mission to demonstrate
asteroid deflection by kinetic impact. It consists of a simple spacecraft, equipped with a
camera and the ability to autonomously guide itself to impact the asteroid.
Didymos, a binary asteroid system was chosen for the experiment as the asteroid does not
pose any threat to Earth and was an ideal testing ground to see if intentionally crashing a
spacecraft into an asteroid is an effective way to change its course. The system is
composed of two asteroids: the larger asteroid Didymos 780 meters in dia, and the smaller
moonlet asteroid, Dimorphos 165 meters in dia, which orbits the larger asteroid. As viewed
from Earth, the system is an eclipsing binary, meaning that Dimorphos passes in front of and
behind Didymos as it orbits the larger asteroid. Prior to the kinetic impact of the DART, the
orbital period of Dimorphos around Didymos was 11 hours and 55 minutes, and the separation
between the centers of the two asteroids is 1.18 kilometers. The DART spacecraft impacted
Dimorphos nearly head-on, shortening the time it takes to orbit Didymos. The goal of the
mission was to demonstrate the capability to respond to a potential asteroid impact threat
and available solutions after the impact.

~ Saikiran Kumbhar

OBJECTS IN SPACE:
STAR CLUSTERS AND TYPES
A star cluster is a group of stars that share a common origin and are gravitationally bound for
some time. They are beneficial to astronomers as they provide a way to study and model stellar
evolution and ages. The two basic categories of stellar clusters are open clusters, also known as
galactic clusters, and globular clusters.
Globular Star Clusters :
If viewed with the naked eye, globular
clusters look like faint smudges of light
against the darkness of space. But a
telescope reveals their true form:
thousands to millions of stars form a
spherical shape with a bright, dense core
spread a few hundred light-years across.
Stars in globular clusters formed in the
early days of the universe, around 10 billion
years ago, making them some of the oldest
stars in existence. Because they are so old,
they are "metal-poor," meaning they lack
the heavy elements that did not exist in the
early universe.

Globular cluster Messier 13 in Hercules
(Credits: NASA, ESA, and the Hubble Heritage Team)

Fun Fact: Because globular clusters have little gas and dust left, they no longer produce new
stars.
Till now Astronomers have discovered approximately 150 globular clusters in the Milky Way
galaxy and around 400 globular clusters in the Andromeda galaxy.
Messier-13 (M13), is an example of a globular cluster located in the constellation Hercules. It is the
brightest globular cluster visible in the northern hemisphere and it is located right along the edge
of the Keystone in Hercules. To the naked eye, it appears as a fuzzy patch, but with a telescope, it
can be seen more clearly. This cluster is estimated to be 145 lights years across and contains
approximately around 300,000 stars.

OBJECTS IN SPACE:
STAR CLUSTERS AND TYPES
Open Star Clusters :
Unlike globular clusters, open clusters, also known as galactic clusters, do not have a distinct
shape; their stars are loosely clustered together in an amorphous gravitationally bound group.
They contain just hundreds or thousands of stars, making them far less dense than globular
clusters. Open clusters are also much younger, their composition has a larger range of
elements.
The most famous open cluster is the Pleiades, also known as M45 or the Seven Sisters. That
last moniker, however, is something of misdirection; the cluster has more than 1,000 stars,
according to NASA, though only a handful of its brightest is visible to the naked eye. Other wellknown open clusters include the Hyades, which is the closest open cluster to Earth, and the
Double Cluster, which comprises two side-by-side clusters.

(The Pleiades star cluster – aka the Seven Sisters)

~ Varun Bhalerao

VISIBLE v/s INFRARED
In our day-to-day life, we see many things with our eyes. And all of this is nothing but reflected
light with wavelengths ranging from 380 to 700 nm, which is also called ‘Visible light’. Beyond
this, the light rays either have very less energy to excite the photoreceptors or are blocked by
the lens of our eyes. The light with wavelengths ranging from 780 nm to 1mm is known as
‘Infrared light' - the name itself gives us the idea that it's‘ far from the red. The fight between
visible and infrared is a scientific derby to catch out. Our visible range limits our scientific
approach in our life, however, the infrared spectrum helps us to study every aspect of nature
extensively like the flow of heat and Thermal Imaging. These studies help us approach and
observe factors like temperature, precisely.

OPTICAL USES IN ASTRONOMY

Visible light optics limit our observations to wavelengths ranging from 380 to 700 nm. Such
optical observations typically use REFRACTING TELESCOPE
REFLECTING TELESCOPE
CATADIOPTRIC TELESCOPE
Visible light optics give us images with color variations ranging from violet to red (VIBGYOR). The
main problem behind observing astronomical objects from the ground is the dimming of images
due to the shedding of wavelengths of visible spectra.
Now let's dive into the universe of the infrared. Infrared rays have always been blocked, due to
clouds, gases, and pollution. However, science has revolutionized many developments in
technology to observe these infrared rays. It was William Herschel, who first detected infrared
radiation, followed by Samuel Pierpoint Langley, who invented the first bolometer, an amazing
device that electrically detects small changes in temperature, which is also the main catch point
of an infrared observation. Further, many developments came across to make a more accurate
bolometer, which resulted in the invention of the Germanium bolometer with cooled liquid
helium, making it more sensitive so that the telescope itself doesn't calculate its heat.

VISIBLE v/s INFRARED
FEW TOP INFRARED TELESCOPES:
JWST- SPACE
KECK OBSERVATORY- GROUND
SOFIA-SPACECRAFT
The precision and light-capturing accuracy of the JSWT have the edge over optical
observations. No doubt!!
Infrared technology paved the way for many of the greatest discoveries in astronomy of all
time after it was introduced to astronomical observations. Infrared detection has evolved from
being placed in a hot air balloon about 40 km to being placed inside aircraft like KUIPER
AIRBORNE OBSERVATORY, SOFIA, etc., as well as integrated into space telescopes. INFRARED:
WHY IS IT SO POWERFUL? With the aid of infrared, we can discover objects that are not visible
from the ground. There is an increasing amount of technology involved in astronomy, such as
infrared and UV telescopes, which enable us to observe the non-observable, hidden parts of the
universe. An interferometer is an instrument that collects data from two or more instruments
separated by a distance to achieve highly resolved images. In large set collections,
interferometers are used, and one can compare this to a parallel working principle.

HUBBLE’S OPTICAL IMAGE AND JWST INFRARED IMAGE GIVE A PICTURE OF THE WHOLE GALAXY.

~ Rohit Nair

RESEARCH SIMPLIFIED:
SUPERNOVA EXPLOSION
Paper: On the minimum mass of neutron stars. MNRAS, 481:3305–3312, 201
Authors: Yudai Suwa, Takashi Yoshida, Masaru Shibata, Hideyuki Umeda and Koh Takahashi
Introduction
The paper looks at the remnant of a core-collapse supernova explosion of a massive star which
in the end leaves behind a Neutron star. The method used in this paper for probing the minimum
mass of a neutron staris carried out by advanced stellar calculation and using hydrodynamics
simulation of the core collapse explosion resulting in the Neutron star.
Discussion
The mass of a neutron star is a very important and key component to be studied and observed
for analysis of high-density Nuclear physics. The mass of a Neutron star has a broad distribution
and precise measurement of a single neutron star is difficult, however, the precise
measurement becomes possible if it's in a binary system and one of them is a pulsar. A recent
observation of the mass of a neutron star revealed something very interesting the observation
was made on the PSR J0453+1159 mass of one of the companions of the binary system was less
than the usual mass of a neutron star, the question that arises is how such a low mass Neutron
star be formed if we consider the core-collapse supernova. This probe is one more question we
still don’t know the exact explosion mechanism for a core-collapse supernova, one of the
standard models is the neutrino-driven explosion. in this paper, it is assumed that the
supernova explosion is due to the neutrino heating mechanism.
But the low mass neutron star is an issue because the massive star which here in case we are
talking about is the Carbon-oxygen core. The core heavier than 1.37 solar mass can possibly
undergo a supernova explosion and form a neutron star. After studying various observations
over the years of stars with ZAMS has a mass of about 8-12 solar masses and their EC path the
paper suggests the observation
various research that stars will produce a low-mass neutron star on supernova explosion but
the fact that we see high mass is due to the fallback accretion.[1]
Then the paper considers the CO model where the group of the core is in the range of 1.35 -1.45
solar mass. A typical picture of the CO model is a secondary star in a binary system which will be
losing hydrogen and helium envelope due to the evolution of the system that is the filing of the
Roche lobe may be one of the reasons. The model the authors of this paper considered Coulomb
correction for weak interaction which further depends on temperature and electron number
density. The authors have considered 1000 mass zones. The paper also
presents a reaction scheme of a nuclear reaction network of 300 species and then the results
from this model are tabulated and plotted in the graph. The plot shows the time evolution of the
modified Chandrasekhar mass the equation is described in the paper.

RESEARCH SIMPLIFIED:
SUPERNOVA EXPLOSION
Then the paper deals with core mass and its evolution a critical mass above which the core
becomes unstable against self-gravity. From the results of this study the plot of density,
electron fraction and entropy are obtained as a function of time. From the graph, it is clearly
seen the maximum allowed mass of a neutron star.
The paper then makes a comparison between core-collapse supernovas and electron-capture
supernovas, before which they model their own electron-capture supernova. The results were
that core-collapse supernova produces a lower mass Neutron star then Electron capture.
Conclusion
According to the model discussed in the paper and stellar evolution simulations, the minimum
mass of CO cores that produce a Fe core is 1.37 solar mass and below this value, a ONe core is
formed, which would lead to EC SN instead. Because of its higher value of Ye, an EC SN would
produce more massive NSs than a core-collapse SN from a Fe core. Therefore, the minimum
mass of a Neutron star is expected to be determined by the core-collapse SN of a low-mass CO
core.

The expanding remnant of SN 1987A, a peculiar Type II
supernova in the Large Magellanic Cloud. NASA image.

The onion-like layers of a massive, evolved star just
before core collapse. (Not to scale.)
CC - R. J. Hall

~ Chintan Patel

GAME TIME !
ASTRONOMY WORD SEARCH
RULES:
1. Words can go in any direction.
2. Words can share letters as they cross over each other

Hints:
1. Daughter of King of Aethiopia
2. Meteor shower originating from constellation Leo
3. Meteor shower originating from constellation Taurus
4. Seventh planet from Sun
5. The Queen of Aethiopia
6. The Seven Sisters
7. The Swan
8. The Scorpio

GAME TIME !
GUESS THE CONSTELLATION
RULES:
Identify the constellation in the given image and connect the dots to form its
shape.
Constellation 1:

(Hint: Saves Andromeda from Cetus)

Constellation 2:

Send in your answers in
@stargazingmumbai@gmail.com
and get a mention in our next
issue.

(Hint: The Hunter)

~ Vanij Lad

STELLAR SHOTS
This spectacular image represents the
‘Pillars of Creation’. A magnificent nebular
feature of the Eagle Nebula in the Serpens
Constellation. The Pillars of Creation
depict three gaseous structures built of
interstellar gas and dust. It is a region of
new star formation.
The image was called the ‘Pillars of
Creation’ when Hubble captured it for the
first time in 1995. The same structure can
be now seen through the James Webb
Space Telescope. The enrapturing
difference being the presence of newly
formed stars along with the clear
background.
The Hubble Space Telescope studies the
visible and UV wavelengths while the
James Webb Space Telescope works
primarily in the infrared region. This allows
Webb to capture the cosmos beyond the
dust and gas of the three pillars- livening
the image to a great extent!

Credits: NASA
~ Divyanshi Agrawal

Click here to subscribe to our newsletter for such
amazing updates.

