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GAGANYAAN

by Jayesh Pattamatia

Caganyazan, 8 Sanskrit word that transiates 1o Sky
Craft, Is an Indian crewed crbital spacecraft Intend-
ed to be the spacecraft of the Programime: It's
lesigned to carry three people, and g planneg
upgraded version will be equipped with rendez-
cus and docking capsability. This s @ maiden
crewed space  mission ljf the Indian Space
Resezrch Organizstion 1SRG

yaan Pragramme -.-x-af“.*_z. the demon-
human spacefiight to Low Earth Orbit
(LEQ) i t shiort terrm. However, it will lay the

foundation for 2 sustained Indian human space

'r'

exploration program in the long run. The-motto of

the i:';QEF"fEHI"I program is to demonstrate the
= R ot e = ey —
indigenous capability to undertake a human space

flght mission to LEO
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'*19 *&ra' = te-:hr“.o.-:g es required for Oaganya
a5 follows:
"'"‘|a b Jman-rated launch venicle
Life support system
_l“_'r.:.xn coczpe -q-\,."‘l'alr‘"p-_:,
-|—| bitzbie orbitzl module

Jsslection and training and sssocizied

crew management activities

The spec ﬂ”*u‘r of ome ma chines presentin the
Jageanyasn mission 1s 35 ollows:

Vikas Engine: Cn July 14, 2027, ISRO conducted 3
third long-duration hot test of Vikas engine for core

L0 hiquid stage of GSLV Mark |l a1 15RO :‘r pulsion
Complex a5 part of engine gqu -I|-|-:3*-u::r require-
ment of "-:gen'~,-'aari mission. The Vikas engine is
U ower the second stage of the FPolar Satel-
|i1:% L.;ur;-:i-l Venicle (PSLY), boosters, and the
cond stage of the Geesynchronous Satellite
fehicle (O5L\) Mark | and |l and also the
core stage of EEL‘J “»fi -Iz Il -_'rm ﬂrﬁt}ﬂlla nt fced:’ng
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Vyommitra:

On January 22, 2020, ISRO announced Vyommitra,
a female robot accompanying our astronauts on
this mission. ISRO decided not to take an animal
and preferred to take 2 humanoid robot to under-
stand better what weightlessness and radiation do
to the human body during long durations in space.
Vyommitra iIs expected to onboard with the
uncrewed Gaganyaan mission to perform micro-
gravity experiments, monitor module parameters,
and support astronauts in crewed missions by sim-
ulating functions precisely like humans. It can
detect and give warnings If environmental chang-
es within the cabin get uncomfortable to astro-
nauts and change the air condition. It can also take
up postures suited for launch and tasks and take
commands. It can speak Hindi & English and is a
multi-tasker.

Agencies working with ISRO for Gaganyaan mis-
sion:

1. Indian Armed Forces

1. Defense Research Development organization
li. Indian maritime agencies - Indian Navy, Indian
Coast Guard, Shipping Corporation of India,
MNational Institute of Oceanography, National Insti-
tute of Ocean Technology.

iv. Indian Meteorological Department

Purpose and benefits of Gaganyaan mission

1.They have advanced technology capability for
undertaking human space exploration, sample
return missions, and scientific exploration.

2. Progress towards a sustained and affordable
hurman and robotic program to explore the solar
system and beyond.

3. Promote the indigenous robotics industry in the
country and create more employment in this
industny.

4 It will be a unique opportunity to inspire the
Indian Youth as the Mangalyaan mission did in the
past. Moreover, it will steer many students to take

their career In Aerospace engineering and other

scientific fields. :
5. It will promote R&D and global recognition.and
relations of India in the scientific field.

The total cost of the Gaganyaan Programme Is

approximately ¥ 9023.00 crores, and its uncrewed
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SPACESHIP T0 THE BURNING BALL

by Jagadish Kothakota

Once the life on earth dared to
leave the water and started
exploring the landmasses and
succeeded In It, Now the life start-
ed going arcund the world to
explore the vast universe around
us like water around an island. The
curiosity spread with the inven-
tion o'f' the telescope, and sven It
doesn't fulfill the thirst of new
5Dar:e aspirants. Then people
started Satellites and Rovers and
Rockets to send them into space
to know about our neighboring
planets and their plansianum taz
tures. Now we aim to understa ﬂd

ur solar family's head, Mr. SUN, and in this process, many rovers are sent towards
the sun, and one such successful rover is PARKER SOLAR PROBE.

The '"‘D' /er work was put on t the papers in 1958 by the National Asronautics and
Spac ::'rr ni ziraf on (NASA), the space 2gency T'i‘_' 2 United Stztes of Amenics
' ' iosend 3 probe to as pr-55ib|-': 2z ne rf- the sun and get the
the sun. But the real w = 1o be put in action
A sustainzhkle design was res t:w’ the late 1920s but later
nited States federzl buds y mission named solar probe
d in t"ae late 2010s with 3 redL.-:ed r“-:JE*_ of 515 billion in 2009 Uq
olar probes version of 1920s with few advanced spe
'F’ark~ solar probe” in honor of Astraphysicist s‘lr.
cined the term "solarwind"” in 2017. The main goals
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- To Tind the flow of E'-"IE'FQ_\-* and Jrnwr“.r' force for solar winds.

- The study of the dynamics and magnetic fields at the production region of solar
winds.

- The driving Torce behind the flow of energy particles.
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Mars Reconnaissance Orbiter
by Rushik Patel

Mars Beconnaissance Crbiter [MRBO)] is 2 spacecraft designed to study the geology
and climate of Mars and relay data from surface missions back to Earth which
MNASA cperates. ltwas launched on August 12, 2005, and reached Mars on March 10
2006. It's currently used to study potentiz! landing sites

for hurman missions to the red planet called mars. It's

built with a high- eaolutsun camera, which sends
nhe 1mages back to Earth. Until now, it has
returned 416864 terabytes of data, which
helped the scien Iatb investigate the red
planet whether s surface consists of

water. [t was launched at Cape Canaveral
air forca station Florida. With the help of
this space tech, MASA confirms thou-
sands of massive ancient volcanic erup-
tions on Mars. 1ts SATCAT NO s 28788,
=il -t~ r“r-:':.ﬂf‘u-_ duration is 16 years, two
months and 24 days, the orbital parame-
ters are 93 cegrees and 111 minutes
period. On September 29, 2006, MRO
took rts first picture from its science
orbit, from the observations indicating \
tha presence of the action of liquid carbon
dicxide or water on the surface of Mars in its recent geo-
logica! past. Three cameras, two spectrometers, and radar
are includsd 'fl 't‘-“ arbit and science-facility instruments
ﬁa' -:olle*t science data, They are

=y pacting that the MRO can obtain
ab-;:L.t 5000 Images per year.
The HIRISE camera is the

largest ever carried on

designed 1o probe the
internz! structure of
the mars [ shallow sur- -
face radar |. The total cost the
MRO through the end of its prime mission
was 7186 million dollars. Marsis one of the closest plan-
Earth. It's about 140 million miles away, and even It has

TECH

/ZONLE]



Wi

WOXSEN I_l

JWI\TPEITT

e
SPpaCe Crait

B two 1
Ind pure w

‘re "'?FICE“'



Wi
woxsen L)

UHIYFRRITY
ECHOOL OF TECHNOLOGY

The Opportunity Rover

by Aditya Hegde

Every space gesk who has done their homework would know of the infamaous rover
named, "Opportun w which had been exploring Mars since 2004 And for those who
nave not, they must nave heard of it at least once when [t uttered s fina! messsge

pefore going dark forever, the words being, "My battery is low, and it's getting aark”

Opportunity, lovingly known as 'Oppy' by the public, was a robotic rover operating on
Mars, was made by the Jet Propulsion Laboratory at NASA It worked on MARS for
5352 sols (from 2004 to mid-2018), which exceeded its intial lifespan by 14 years and
45 days, Earth time. This
was accomplished by carefully monitoring its batter e
events such as sandstorms. By June 2018, it had trav
Diuring res missionon Mars, exralu_rmu the Fad p et urs olarsystem, it found and
studied various meteorites (such as Heat Shield Roc d spent twa years studying
and circling the Victoria Crater. It survived wesk and re atvely “PGCJE'I’EJ e sEnd storms
Wwith e3ze 2nd completed the journay o the Endeavou Cf"ter making it to NASA's
hzlloffarmme 2z ane of 112 most successiul endeavors. s specific gosl wastoexplore 2
vast amount of regolith (ancient, leftover sedimentary rock Just sbove bedrock), Thi
was to find evidence of past water activity on Mars, making it the first robot to identi-
fv and characterize sedimentary rocks on a planet other than Earth. Moreover, it glso
holds the racor_l forthe longest drive on 3 planet other than the Earth, beating the
previous record of 39 kilometers.
thedzvasizmountofemotionzl and sentimentzl valus o i“* Creators at NASA and

s and by hibernating during
led 4516 kilometers.

'I
}__
(SR}
_|

(XN}

rnost other geeks who knaw of the little robot. it was called h— little rover that
could” Despite slipping on the slopes of Eagle Crater on its initiz! landing, then get-

Ling its wheels stuck in a sand ripple for
two mission-threatening dust storms,
NASA and the rover itself made it past

. e T L s e
VEreD Tor 14 years,

weeks, and even facing
the engineers at
the cdds and perse-

After returning approximately 342,000
which were posted online for everyone's
in Persaverance Valley zfier sending a
finz! touching messzge because its
solzr panels were coverad In &
layer of sand during 3
sandstorm.

It has not, and will never be
rgotten, with its and Spirits
ssons being carred end utilized

1] ft’wdayz. research and

images to Earth,
enjoyment, it died
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The Eyes of Space

by Palak Goel
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10 THE STARS

by Palak Goel

Humans have always looked to the skies and wondered what's outside the
planet we inhabit and if any of those shining balls would become our homes
in the future. Mars, the celestial object adjacent to Earth in the solar systemn,
has always been the primmary candidate for relocation. But, thanks to SpaceX,
the brainchild of Elon Musk, this might be possible sooner than we expect
This aerospace giant aspires to land the first individuals on Mars by 2026 and
expedite the eventual colonization of Mars.

The seeds of this idea were sown in 2001 when Elon Musk imagined "Mars
Oasis," a scheme to land a miniature trial greenhouse comprising grains with
dehydrated gel on Mars to start seedlings on the soil of Mars. By 2011, Musk
wished to achieve colonization goals within 2040. With the advancement in
technology, that time gap kept decreasing. They have continually improved
transportation aspirations, and their projects, such as the Falcon 9, have com-
pleted many missions already. These schemes will eventually culminate in the
unigue moon project Japanese billionaire Yusaku Maezawa will be part of a
commercial flight to the moon on a SpaceX vehicle, becoming the first com-
mercial passenger to land on the lunar surface.

Before any crews travel to Mars, there would first be multiple cargo missions
to transport the requisite equipment, habitats, and supplies. These would
include machines that would produce oxygen, methane, and fertilizers from
the atmospheric carbon dioxide and nitrogen on Mars. With all the required
cargo In place, it would be possible for humans to start settling on the red
planet finally. Musk hopes for a self-sustaining city to arise on Mars by 2050.
Once It i1s established, there should be no difficulty in setting up more colo-
nies.

-/ R |
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We have always been enamored with
space, and now that we have seen and
explored everything with the help of
technology, going into space ourselves
seems the next logical step. It was
initially the moon, and now It 1s Mars.
Once we have reached there, we will go
further because that is what dnves us.
Whether it is through the help of Elon
Musk, Jeff Bezos, or any other curious
man, space travel 1s a certainty and not
Just scenes that appear In science
fiction mowvies. Though it has only been
2 hundred and twenty years since we
could fly, we are developing technolo-
gles faster than ever and ensuring that
the future is as bright as it can be.

SPACEX



- SPACE ELEVATOR

by Srikumar

Imagine how cool it would be if you could take an
elevator to the moon. A space elevator Is one such
concept that allows you to do so

So, what is this space elevator? As the name sug-
gests, it iIsan elevator capable of transporting cargo
or even people to outer space. lts core part Is a
cable called tether, anchored to the Earth's surface
and extends to space.

Components

1) Base Station: This is the anchor; the cable will be
connected on Earth. Various theories are being
formulated on whereto build this. It could be either
on Iinternational waters or places with high alti-
tudes, but where ever it is built, 1ts structure would
be designed to handle the pressure and support
the cable.

2) Cable: This is the core component; a cable needs
to support both the climbers and its weight, so
deciding the matenal used to make thisis very cru-
cial so, a material of high strength and lightness is
required. Currently, diamond nano threads are
considered a candidate to make these cables.

3) Climbers: The cable moves up and down in a
typical elevator, but the cables cannot move in a
space elevator as they will be anchored at the base
station. So, the climber is a box or container which
climbs up the cable.

4) Apex Anchor: Its main purpose Is to act as an
opposing weight so that the centrifugal force acts
on it and the elevator would be able to synchronize
with the earth rotation

How Does it work

If we were to build a space elevator, the gravitation-
al force, which is very high at the base station,
would constantly pull the cable towards the Earth,
and the centnfugal force which acts above the
geostationary orbit would pull the counterweight
away from Earth; these competing forces will see
to that the cable will be held straight up over a
single position on Earth. Then once this is achieved,
the climbers could go up and down the cable by
mechanical means.
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- As it is evident, once this is built, the cost of travel-
ing to space would exponentially reduce, and we
will be saving a ton of fuel as well.

- Traveling to space would be so feasible that we
could travel every day with muftiple climbers.

- It has a massive lift-off capability; the initial lifting
capability starts from 14MT to 79MT, and as the
growth in the tether maternial increases, the capa-
bility will also increase proportionally.

- Colonization on the moon and Mars would now
be possible faster.

- It could propel humans to deep space as the
climber already has attained the escape velocity at
the end of the elevator. We could use it as a gravita-
tional slingshot to reach Jupiter and further travel
from there into deep space.

Challenges

- The first one would be to find a material strong
enough to build the elevator.

- The cable 15 put under constant tension, so it
stands straight, raising a question of its durability.

- One major problem would be Debris that is orbit-
ing the Earth. If any of it collides with the cable, the
elevator will take significant damage; it may even

collapse.

Comment

The concept has great potential, and it would
significantly contribute to space exploration, the
environment, and the economy. Yes, it has a few
potential challenges scientists and researchers are
constantly workang to synthesize a material strong
enough to build this project, and the project is esti-
mated to be available to us in 20 years, so we as
newly evolving engineers will be playing an excel-
lent role for technologies like this to succeed.
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Indias First Solar Mission

by Swathi Kiran P

Aditya is & Sanskrit word that trans

&y
—i
im
[Ny}
1
i
L
I'_

"Iin English. Aditya-11 15 & planned

coronagra lil“: spacecraft to :tqf:h the 5-;!3-* etr‘u ohere It was developed and

designed oy ISRO and rmany Indian research institutes. A Satellite placed In the halo

orbIt .:rrm'wd the LaGrange point ] |L1 of the E.un—E”t 1 systems hias the significant

:.r:*,umg::ﬂ of continuo mj'* eWing +he Sun without any eclipses. The Ll point 1515
L

b
million r< lometres away from earth e zatellite has =i ra\f D.:C}:- \ ;It-‘ 2 r*reat
exient of sclence scope and ubJEI”_I\.EE his proj
and It is to be launched during 2019-2020 by P E.LR*'-jkil from :rll’.ﬂr. h-:u

Aditya-1 was meant to observe anly the
solar corona, outer iavers of the Sunm,
extending to thousands of km zbove
the photosphere is called the corona.
Corora has 3 termmperature of morethan
Tmillion degress kelvin. There are sull
some unanswered guestions sbout
how corona gets heated to high tem-
peratures. It takes 1029 earth days to
reach halo oroit after launch. The satel-
te haz diverse chiectives. [t 2ls0
includes coronal heating, solar wind  Satellite at L-] pi
acceleration, coronal magnetometry, the =

oint can view the Sun all
n during the eclipse,

B g, evc
ofigin, and monitering of near-U\V salar  becsuse the satellite is at halo orbit
radiation. Besides the Adiys L, ISRO ar._ur:i Ll Tre launch mass of the sat2-
has planned eight launches in 2621, [ite is 1475kg (3252 |b). And payload
including the PSLVCSl, which was mass is 244kg (538 |b). According to
launched in February carrying Brazils [ISRO, the expected launch dste is

Amazonia-l optical earth obsemnation  between 2019-2021. However, due to
satellite and 18 co-passenger satellites corona pandemic situations, the launch
from India and US. has been delayed but now it is sched-
uled to faunch in the third quarter of
The primary payload is coronagraph. 2022
The pavloads with science objective
and leadership Institute for d’"veicpir;—g
this payload are Visible Emission Line
Coronagraph (VELC), Selar Ultraviclet
imaging Telescope (SUIT), Aditva Saolar
wind Particle BExperiment [ASPEX],
Plasrma Analyser Packasge for Aditva
(PAPA), Solar Low Energy X-ray Spec-
trometar [SoLEXS), High Energy LU
Orbiting X-ray Spectrometer (HELIGS),
Magnetomeier




