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Defence Technology

1. Quick Reaction Surfa¢e-Air missiles (QRSAM)

DRDO has successfully tfistd indigenously develope@QuickReaction Surfac¢o-Air missles
(QRSAMJrom a test range off the Odisha coast.

About QRSAM:
1. It has beerdevelopedi 2 NB LI I OS { Ki€encd bybteny &0@hay3elEgees { S
coverage.
2. ltuses solid fuel propellarsind hasa strike range of 2830 km with capability of hitting
multiple targets.
3. ltiscapable of hitting the low flying objects.

2. MiG27
On December 272019the Indian Air Force retired its fleet MiG-27s.
Key facts:
1 Commissionedhto the Indian Air Force in 1985
9 It was due to the jet's heroics during the Kéxgar that the aircraft earned the nickname
"bahadur’ from Air Force pilots.
It isa singleengine, singleseater tactical strike fighter aircraft.
Initially developed in the erstwhile Soviet Union and later indigenously manufactured oy
the Hindustan Aeroautics Limited in India.
 The MiG27 is primarilyt W3 NP dzy’ R I Whibde DairXold isstdNdOnidetF (i >
precision air strikes in battle whiletadickh y 3 G KS F RASNEF NEQa AN RSTS

1
T

. Prithvill missile

It isa surfaceto-surfacetactical missile witta grike range of 350 km.

It isdeveloped by DRDO undertegrated Guided Missile Development PrograiGMDP).

It iscapable of carrying 500 to 1,000 laf warheads, both conventional as well as nuclear.
The stateof-the-art missile is powered bjquid propusion twin engines.

It usesanadvanced inertial guidance systemith maneuvering orbitto hit its target.

It wasinducted into armour of the defenc®rces in 2003.

ﬁﬁﬁﬁﬂﬁlw

4. Pinaka Guided Weapons
The indigenously developed Pinaka Guided Weapons System was fullyctessed.
9 Pinaka rocket systems adgeveloped by Defence Research and Development
Organisation (DRDO).
1 The rocket system wagmed after Pinakathe bow of Lord Shiva.
1 Itwas initially a 30 to 40 km range rockks range was increased 70 to 80 km Wit
Pinaka Mark II.

. BrahMos Missile

It flies almost three times the speed of sound at Mach 2.8.
The missile has begaintly developed with Russiand is named after the rivers Brahmaputra
and Moskva in Russia.

It is amedium-range ramjet supersonic cruisanissileand hasa range of 290 km

It is extremely difficult to be intercepted by surface to air missiles deploye@ading
warships around the world.

i The BrahMos is thfastest cruise missilef its class in thevorld.

== = |0

=a =9
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1 Therange of the BrahMos missile can be extended up to 400dsmtertain technical
restrictions were fted after India became a full member of tidissile Technology Control
Regime or MTCR in 2016

1 Itisamultiplatformi.e it can bdaunched from land, air, and sea amallti capability
missilewith pinpoint accuracy that works in bottay and nightrrespective of the weather
conditions.

1 The missile i®perational with the Indian Army, Navy and Air Force.

6. Air Indepenént Propulsion (AIP) System

The indigenous Air Independent Propulsion (AIP) system to enhance the endurance of
conventional submarines beirtgveloped by the Defence Research and Development
Organisation (DRDO) reached a milestone with the successfultmpecd a landbased
prototype. All Scorpene submarines of the Navy are planned to be equipped with an AIP mogdule
in due course.

What is Ar-independent propulsion?

It isanytechnology which allows a nomuclear submarine to operate without the need to
access atmospheric oxygen (by surfacing or using a snorkel).

It canaugment or replace the diesadlectric propulsion system of nenuclear \essels.

It isbased orthe combustion of stored oxygen and ethanol to augment battgrgwered
propulsion.

Signifiance of AlP:
1 AIP significantly improves stealth becauseniables a submarine to generate electricity
for services and battery charging angropulsion while completely submerged.
1 AIP systems alggenerate electricity powering a submarine to operate and also generate
oxygen, lighting and amenities for crew.
1 The Nonnuclear submarines running on battery power or &8iA be virtually silent.

7. Man Portable AdTank Guided Missile

1 Man Portable AntiTank Guided Missilie anindian third-generation fireand-forget anti-tank
guided missile

91 Developed bypRDO

1 Incorporated with stateof-the-art Infrared Imaging Seeker along with advanestnics

[Ad0 2F LYRAFQA !'YyiaGA ¢lyl] 3TFdZARSR YAdaarat Sy
T DRDANti-TankMissile.

1 Amoghamissile.

1 Nagmissile.

1 Man-Portable Antitank Guided MissilEMPATGM).

8. NAG ANTITANK GUIDED MISSILE (ATGM)
9 Indian Army has successfully conducted sumasertrialsof NAG 3rd GenerationAnti-Tank
Guided MissilgATGM).

1 The NAG missile is a thigneration antitank guidedmissile whichhastop attack
capabilitieghat can effectively engage and destroy all known enemy tanks during day and
night.

1 Ituses an imaging infrared seeker in lackbefore- launchmode.

1 Itis launched frofNAG missile carrier (NAMIC&hich is capable of carrying up to 6 combat

missiles.
1 Range Minimum500 metres and Maximupd kilometres.
1 DevelopedbyDRDO.
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. Rustom &rone

Rustom 2roneis a mediuraltitude, long- enduranceunmanned aerial vehicleleveloped

by DRDO.

The objective of this drone is to caropt surveillancefor the armedforceswith anendurance
of 24hours.

The drone was developed for ubgall three servicesf the Indian armed forces, primarily for
intelligence, surveillancandreconnaissance (ISB)erations.

The mediurraltitude prototype can fly at over 22,000 ft and is a l@amglurance (MALE)JAV
that has an approximate flight timaf 20 hours.

It can fly at around 280 km/h and carry a variefyayloads like Medium Range Electro Opti
(MREO), Llmy Range Et¢ro Optic (LREO), Synthetic Aperture Radar (SAR), Electronic
Intelligence(ELINT).

10.Astra Mssile

9 Itis the indigenously developdgkyond VisualRange (BVR) atp-air missile.

1 ltis the first airto-air missiledevelopedby India.

i Itis anall-weather, stateof-the-art missile developed by DRDé&hdcan engage and destroy
enemy aircraft at supersonic speed (1.2 Mach to 1.4 Madhgadon (upto 80 km)andtail-
chase(upto 20 km) modes.

1 The3.8metretall Astraisaradarhomingmissileandthe smallesiof the DRDGdeveloped
missilesandcan be launchefrom different altitudes.

9 Itcanreachupto 110kmwhenfired from analtitude of 15 km, 4&kmwhen launchedrom an
altitude of eightkmand 21kmwhen fired from sea level.

1 It featuresmid-courseinertial guidancewith terminal active radar homing

9 Astra has beemtegrated with Indian Air Force'Sukhoi SeB0OMKIland will be integrated
with Dassault Mirage 20QB1AL TejaandMikoyan MiG29in the future.

11 .SpikeMissile

1 Indian Army places order for Israeli anéink Spikemissiles.

1 Israeli antitank Spike missiles from Israel anailti- platform, cutting-edge precise, multi
mission, and multirange electreoptical missiles These missiles hawapabilities d fire,
observe, update, fireand- forget as well as allowing attack of hidddargets.

1 Israeli antitank Spike missiles areanufactured by Rafael Advanced Defense Systértus

1 These missiles have tlwapability of targeting anythingt arangeof four kilometers. These
canbe deployed in both plains anchountains

12Varaha

i Itis anindian Coast Guar&hipcommissioned recently.

T It will enhance the surveillancand patrolling capabilities of Indian Coast Guard and
NBAYTFT2NOS GKSANI B d§QFa W{SyliaySta 27F 2

1 Itisthefourth in series of seven 98n Offshore Patrol Vessels (OP&f)Indian Coast Gudr
(ICG).

1 It hasbeendesignedandbuilt indigenously by arsen & Toubro (L& Bt its Katupalli ship

building yard in NortlChennai.

13.SUBMARINE KHANDERI

)l

1

www.insightsonindia.com 7
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IndianNavy.

Mazagon @ck Limited (MDL)Mumbai, is manufacturing six Scorpene submarines under
technology transfer from Naval Group of France under a 2005 contract worth $3.75 bn
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f ¢KS adz YI NR Yy Samebvafter theSvlevdndditedi&a fish, a deadly sea predator NOTES
of thegreat IndianOcean.

1 The first Submarine Khanderi weesmmissioned into the Indian Navy on fi@ecember
1968and decommissioned on '8 ctober 1989 after more than 20 years of yeoman servige
to the nation.

1 Names of upoming submarinesKaranj, Vela, Vagand Vagsheer.

14L b 5 IANTUSATELLITE (ASAT) MISSILE

9 Mission Shaktis a joint programme of the Defence Research and Development Organisation
(DRDO) and the Indian Space Research Organi¢i3iR0).

1 Aspart of the mission,an anti-satellite (A-SAT)weaponwaslaunchedandtargeted an Indian
satellitewhichhad been decommissioned

1 The target of the test was a satellite present iloa Earth orbit

1 The test sparked concerns regarding the creatiospaice debris

Significance:

9 India is only thelth country to acquire such a specialised and modern capabijléypd Entire
effort isindigenous. Till now, only the US, Russia and China had the capability to hit a live
target inspace.

9 India's successful demonstration of the ASAT capability is said to sigalflitisto intercept
anintercontinental ballistic missile

What is space debris?

1 Spacgunkisanevergrowingproblemwith morethan 7,500tonnesof redundanthardware
now thoughtto be circling the Earth. Ranging from old rocket bodies and defuactespaft
through to screws and even flecks of pairthis material poses a collision hazard to
operationalmissions.

1 The rising population of space debimcreases the potential danger to all space vehicles, but
especiallyto the International Space Sian (ISS), space shuttles, satellites and other
spacecraft.

Technologies that can tackle the problem in future are:

T blal Qa { LI} O Sorbis$hée Bekttion theSlyfeinatidal Space Station. The sensof
was attachedo the outside of the space statiéhd 9 dzNR LISty [/ 2 f dzYo dzd Y2 Rdzf §
2017. 1t will detect millimetresized pieces of debris for at least two years, providing
information on whatever hits it such as size, density, velocity, orbitvalidietermine
whether the impacting object is frospace or a mamade piece of space debiris.

1 REMOVEdebrjsatellite contain two cubesats that will release simulated space debris so that
it can then demonstrate several ways of retrievthgm.

91 Deorbit mission:e.Deorbitis a planneduropeanSpace Agenagctivespace debrisemoval
mission developed as a part of their Clean Space initiative.

1 Other technologies include moving objects with a poweldaer beam It is important to start
doing thd soon, current scientific estimates predict that without aetidebris removal,
certain orbits will become unusable over the comtegades.

15.Bhabha Kavach

f LYRAIQa FTANRG [A3IKGSald FyR AyRkkom®sdmadega . dzZ f SG t
Factory Board gets nod bfHA.

1 Developedy OFBandMIDHANTthis state-of-the-art jacket can withstand 7.62mm hard steel
core or bullets fired from an AKY7 rifle, 5.56mm INSAS bullet and even the recently
decommissioned 7.65mm bullet of sédiading rifle(SLR).

NE :
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Itishalf KGlesserthanthe prescribedveightof MHA abng with the 360 Degree Protection
and has achieved the protection level of NIF.
Bhabha Kavach only weighs 9.2kg and is a major breakthrough for the Indianfaroesd

16 AKASWMISSILE

1 Defence Research and Development Organisation (DRDO) has successfully test fired Al

MK-1Smissile.

Key facts:

T
)l
)l
)l
)l

This issurface to air antiaircraft missilewith a strikerangeof 25kmandcapabilityto carry
warhead of 6kilogram.

It can reach an altitude of 18 km and can be fired from both tracked and whpki#drms.
¢CKS YA&aaAtS A& 3IdZARSR o6& F LIKF&aSR I NN &
Battery Level Radar (BLR) with a tracking range of about 60 km.

The AkasiMK-1S is capable of striking down enemy fighter jets and drones very effective
and accurately.

The Akash surfaem-air missile was designed to interceggiemyaircraftandmissilesfrom a
distance of 18 to 3@m.

17 Agnill missile

1 Indiarecentlyconducted successfully the first night trial of A¢jnits versatilesurfaceto-
surface medium range nuclearapable missile

1 The missile hasstrike range of 2000 km

1 Agnill, anintermediate range ballistic missile (IRBM)as dready been inducted into the
armed forces.

1 Thetwo-stage missileequipped withadvanced high accuracy navigation systewas guided
by a novel statef-the-art command and control system and propelledsnjid rocket
propellant system

1 Agntll was deviped byAdvanced Systems Laboratoafong with other DRDO laboratories
and integrated by the Bharat Dynamics Limited, Hyderabad

1 Agntll is part of theAgni series of missilewhich includes 708m range Agni, 3,000km
range Agnill, AgnilV and AgnV.

www.insightsonindia.com 9
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Space Technology

1. Gaganyaan mission
1 Gaganyaans anindian crewed orbital spacecrafintended to be the formative spacecraft of

the Indian Human Spaceflight Programmeé&hespacecraftis being designed to carry three

astronauts to space.
1 The crewed vehicles planned to be launched on ISRGSLV Mk 1|
f ISRO aimsto launcdaganyaand SF2NB G KS T1TpdGK FYyAOBSNEINEB 2F LY|R
1 Defence Research and Developmedtganisation(DRDOWill provide support for critical

humancentric systems and tdnologies like space grade food, crew healthceadiation
measurement and protection, parachutes for the safe recovery of the crew module and fire
suppression system.

1 ISRGHuman Space Flight Centtad Glavcosmoswhich is a subsidiary of the Russéate
corporationRoscosmos, signed an agreementJuly 1, 2019 farooperation in the
selection, support, medical examination and space training of Indian astronauts

1 Isrowill receive assistance from tl&ench space agency CNEBterms of expertisearious
fields including space medicine, astron&eilth monitoring, radiation protection and life
support.

1 OnJanuary 22, 2020 ISRO announ¢gommitra, a Female Robot whoilvaccompany other
astronauts in the mission.

A new center nameliduman Space ight Centre (HSF@ created within ISRO/DOS with the
responsibility to act as the lead center for Human Space Flight Program, Gaganyaan.

A Gaganyaan National Advisory Catihhas been created with members from different
institutions and industries

The Gganyaan Advisor@ouncil comprises of Secretaries of Department of Space, Department of
Science and Technology, Department of Defence Research and Development, Department pf
Scientific and Industrial Research, Principal Scientific Advisor to PM, Sditia<ffom Armed
Forces, Indian Coast Guard, Former Chairman of ISRO, Member of Space Commission, Former
Director of Aeronautical Development Agency, Former Indian Asttoaectors of Premier
Academic and Research Institutions and Heads of variaisnmndustries.

It discussesverallproject status of Gaganyaartovering technical details as well as
collaboration with various national stake holders.

2. Vyom Mitra
ItisL { wfirsvdoman astronaut.

1 Itis afemale spacefarindhumanoid robotdevelopedby thelndian
Space Research Organisatiorfunction onboard theGaganyaana
crewed orbital spacecraft.

1 Vyommitra, equipped with a head, two arms and a torso, is bwiilt t
mimic crew activity inside the crew module of Gaganyaan.

1 Functions Attaining lainch and orbital postures, responding to the
environment, generating warnings, replacing carbon dioxide canisters, operating switches,
monitoring of the crew module, receiwgnvoice commands, responding via speech (bilingual)

3. NavidNavigatiorin IndianConstellation)

Qualcomm Technologidgsas unveiled mobile chipsets supportiting Indian regional satellite
navigation system NavliC(Navigation in Indian Constellation).

Therelease of chipsets will help accelerate @mdoption of NavlC by smartphone Onigl
Equipment Manufacturers (OEMS).
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Global Standards bodrd Generation Partnership Project (3GPRhich develops protocols for
Y20AfS (St SLK?Z2y & Tegidhal davigatlidh By@eth NRVheyspedificaticn
approval willboost commercial wse of NaVIC by international arbmestic mobile device
makers.

Acceptance of NaVIC by 3GPP would also &g C technology to theommercial market
for its use in 4G5Gand Internet of Things (I0OT)

3GPP comprises seven telecommunications standaggelopment organisationgARIB, ATIS,
CCSA, ETSI, TSDSI, TTA, TTC) from across the world and provides their members with a st
environment to produce specifications thdefine 3GPP technologies. 3GPP currently has glob
navigation satellite system spprt from BDS (Chinese), Galileo (European), GLONASS (Russ
GPS (US) for cellular positioning systems.

US Congress hasnsentedto designatendia'sNavigation in hdian Constellation (NaviGs
tsal £ £t ASRE y I @A A lalodgyvithithe @alileb $ffthe EuiofearaUnianiad¥QzZS
ofJapan¢ KS RSaAAIYyl GA2Yy 27F E&ERAIYEE Aba +LU/ NI &2
developa prototype program forMulti -GlobalNavigation Satellite System (GNSS) receiver
Development.

USalsodes3yl 6Sa& wdzaaAlda D[hb! {f{ft¥BR/ KaAFESS
the US satellite navigation system will not@perate or exchange data withése two satllite
navigation systems.

What is NAVIC?

Thelndian Regional Navigation SateklitSystem(IRNSS)with an operational name dflavigation
with Indian Constellation (NavIG3an independent regional navigation satellite
systemdesigned to proie positioninformation in the Indian region and.500 km around the
Indian mainland.

Servies provided:

IRNSS would provideo types of services, nameBtandard Positioning Services available to al
users and Restricted Service encryptedone)provided to auhorised usergincluding the
military).

NavlGbased vehicle trackers system hasdsemade compulsory to all commercial vehicles
Its applications include:

Terrestrial, Aerial and Marine Navigation.

Disaster Management.

Vehicle tracking and fleet management

Integration with mobile phones.

Precise Timing.

Mapping and Geodetic data capgur

Terrestrial navigation aid for hikers and travellers.

Visual and voice navigation for drivers.

ONoOR~WNME

How many satellites does NAVIC consif? o

It is a regional system and &s constellation wilconsist ofseven satellites.

Three of these will be geost@nary over the Indian Ocean, i.e., they will appear to be stationa
in the sky over the region, arfdur will be geosynchronoug appearng at the same point in the
sky atthe same time every daytwo additional satellites on ground as stahyl.)
Thisconfigurationensures each satellite is being tracked by at least one of fourteen ground
stations at any given point of timewith a high clance of most of them being visible®m any
point in India.
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Why it is necessary to have indigenous global navigatisystem?
Having a global navigation system bolsters the ability of a nation to seavaetssecurity
provider,especially through the guantee of such assurance policiétscan also play a significan

PROVIDES INDIA WITH ASSURED NAVIGATION SERVICE FOR VITAL CIVILIAN & MILITARY APPLICATIONS WITHOUT
HAVING TO DEPEND ON ANOTHER COUNTRY; FIRST SATELLITE TO BE LAUNCHED ON JULY 1; RZEMAINING 6 BY 2015

NAVIC : INDIAN 0 ::::T;m:f.m:m.. 36,000 «
4

REGIONAL NAVIGATION
SATELLITE SYSTEM

GEOSYNCHRONUS cosT ? ]_ 420CRORES

Covers India 3 extremely | GPS receivers will not
and up to LSOO : accurate rubidium : worl; need special
km beyond its : atomic clocksin receivers (yet to be
borders each satellite developed)

IRNSS provides Standard Open to Accuracy better
Positioning Service i allusers |  than 20 metres

O 3 satellites in @ 4 satellites in geosynchronous
geostationary orbit - orbit -~ in pairs, move in two inclined
appear m a‘{"’““d orbits - appear from ground to
positions in the sky travel in figure '8' - assist in

accurate position determination
role in relief efforts post disasters such as tekenami in the Indian Ocean region in 2004 and the
Pakistanindia earthquake in 2005.

4. Chandrayaa® mission

1 Chandrayaar? is thesecondlunar explorationmissiondevelopedby thelndian Space
Research Organisati¢gfSRQ)after Chandrayaaii.

9 It currently consists of lunar orbiter, and also included theikram lander, and
the Pragyanlunar rover, all of which were developed in IndiBhe main scientific objective is
to map and study the variations in lunar surface compositioams well as théocation and
abundance ofunar water.

1 The spacecraft was launched on its mission to the Moon frons¢ioend launch padt
the Satish Dhawan Space Centre22 July 2018y aGSLV Mé¢ L.

1 The craft reached the Moon's orbit on 20 August 2019 and began orbital positioning
manoeuvres for the landing of théikram lander.

9 Vikram and the rover were scheduled to land on the near side of the Moon, isdlh polar
regionon 6 September 21®.

1 A successful soft landing would have méadgia the fourth country afte SSRUSand PRGo
do sa

1 However, the lander deviated from its intended trajectaryd had lost communication when
touchdown confirmation was expeate

1 ISRO may rattempt a sof landingwith Chandrayaars.

Goals and objectives of the mission:

1 Theprimary objectiveof Chandrayaan %asto demonstrate the ability to softand
on the lunar surface(lunar south poleand operate a robotic rover on the surface.

1 Scientific goalsncluded studies of lunar topography, mineralogy, elemental
abundance, the lunar exosphere, and signatures of hygr@and water ice.

Other objectives of the mission:
1 To identify or to find out the minerals and indicators of hydroxyl and water molecules.
1 Tostudy the surface of the moon.
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part of the atmosphere that is ionised by radiation.

1 The Orbiter will observe the lunar surface and relay communication between Earth

and Ch Y RNI &} I vy

HQa [ yYRSNJ

Why is the study of the Moon important?

1 TheMoon is the closest celestial body at which space discovery can be attempted
and documented It is also a promising testbed to illustrate technologies required fqg

0 KS

z

St SOGNRY &

deep-space missions. Charalyaan2 attempts to foster a aw age of discovery,
increase our understanding of space, stimulate the advancement of technology,

promote global alliances, and inspire a future generation of explorers and scientists.

1 Extensive mapping of lunar surface tudy variations in lunar surfaccomposition is
essential totrace back the origin and evolution of the MoarEvidence for water
molecules discovered by Chandrayabnrequires further studies on the extent of
water molecule distribution on the surface, lmav the surface and in the teraus
lunar exosphere to address the origin of water on the Moon.

WHY THE SOUTH POLE?

1 The south polar region of the Moon has not received sunlight for billions of years and is
among the coldest spotiathe SolarSystemThis Isrosaysmakeslunar south poleregion
ripeto containtonnesofwaterl Y R &'y dzy RA &l dzZNb SR NBiGiEsNR

CHANDRAYAAN 2

Why the Moon’'s South Pole?

The world over, countries, companies, and even individuals are turning to the
Moon — vying with each other to fly their flags on the lunar South Pole.

Its craters have been
untouched by sunlight
for billions of years —
offering an undisturbed
record of the solar
system'’s origins

Its permanently
shadowed craters are
estimated to hold
nearly 100 million tons
of water

Chandrayaanl

Its regolith has traces of
hydrogen, ammonia,
methane, sodium, mercury,
and silver — making it an
untapped source of
essential resources

Its elemental and
positional advantages
make it a suitable pit
stop for future space
exploration

Chandrayafl was launched by India in Octob2609 using PSE@11.

S.

1

f Scientists have founflozen water depsitsA y G KS RINJ Sad FyR 02

polar regions using data from the Chandraydaspacecraft

Indian Space Research Organisation (ISRO) lost communication with ChandrayaAngust

29, 2009, barely a year after it was launched on BGet®2, 2008.

The Chandrayaah mission performedhigh-resolution remote sensing of the moom

visible, near infared (NIR), low energyrdys and higkenergy Xray regions.

9 One of the objectives was farepare a threedimensional atlagwith high spatiabnd altitude
resolution) of both near and far side of the moon.

= =

=

\25

~h

¢

w»
QX
c:

c
e
92)

LJr

www.insightsonindia.com 13

www.insightsactivelearn.com

az

NJ


http://www.insightsonindia.com/
http://www.insightsactivelearn.com/

INSIGHTS PT 2020 EXCLUSIVE (SCIENCE AND TECHNOLOGY) |

NOTES

9 Itaimed at conducting chemical and mineralogioalpping of the entire lunar surface for
distribution of mineral and chemical elements such as Magnesium, Aluminium, Silicon,
Calcium, Iron ah Titanium as well as high atomic number elements such as Radon, Uranjum
and Thorium with high spatial resolution.

Chandrayaai3®

ChandrayaarB is a planned third lunar exploration missionlbglian Space Research
Organisation

1 ChandrayaasB will be missia repeat of Chandrayaa® and will only include a lander and a
rover similar tathat of Chandrayaa+2 and will not have an orbiter

=

7. Indian Data Relay Satellite System
India plans to ring in its own era sppaceto-space tracking and communication of itpace
assetsby putting up a new satellite sies calledhe Indian Data Relay Satellite System.

What is IDRSS? Why it is vital?

The IDRSS is planntedirack and be castantly in touch with Indian satellites, in particular
those in lowearth orbits whichhave limited coverage of earth.

It will bea set of satelliteghat will track, send and receive information from other Indian
Satellites.

IDRSS satellites of the 2,000 kg class wouldureched on the GSLV launcher to geostationary
orbits around 36,00(km away.

Asatellite in GEO covers a third the earth below and three of them can provide total
coverage.

Significance:
In the coming ye®s, it will be vital to Indian Space Research Organisation (ISRO), whose roagdmap
is dotted with advanced LEO missiasuch as space docking, space station,elkas distant
expeditions to moon, Mars and Venus. It will also be useful in monitoring laanche

The first beneficiary would be the prospective crew members of3aganyaan mission of 2022
who can be fully andontinuously in touch with mission contribiroughout their travel.

8. GSAT30
The first mission athe Indian Space Resear@rganisation ISRQ) Y Hnanun> LYRAI Qa
telecommunication satellit€sSAT30was successfully launched.
The launch took place from tHgpaceport irFrench Guiana

The launch vehie is namedAriane 5 VA251

Key facts:
f GSATon RSNAGSA Ala eHliSrNISATIGBAT sl Yerids find Wil &
replace INSAZA in orbit.
f GSATon A& O2yTA3dzNB RBK Bus struchantd pibiide Soynfalinicadd R| L
services from Gesiationary orbit

GSAT30 uses two satellite frequencies:

It gives the Indian mialand and islands coveragethre Ku bandand extended coverage in a
wider area stretching from Australia to Europe in the lovirequencyGband.

The Ku and C bands are paf a spectrum of frequencies, ranging from 1 to 40 gigahertz, that are
used insatellite communications.

Services
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With a mission life of over 15 years, GS8Iwill provide DTH [dired¢b-home] television
Sevwices, connectivity to VSATs [Very Smallripe Terminals] for ATM, stock exchange,
television uplinking and teleport sepds, Digital Satellite News Gathering (DSNG) and e
governance applications

What is Arianespace?

It isthe world's first commercialaunch service provideasind since the lauwch of India's APPLE
experimental satellite on Ariane Flight LO3 in 198fanespace has orbited 24 satellites, including
Gsat30, for the Indian space agency.

9. RISABR1

L ¥ R RdlafSatellite Launch Vehiclim itsfiftieth flight (PSLWC48) hassuccesfullylaunched
RISAT2BR1along withnine commercial satellites from the Satish Dhawan Space Centre (SDS$C)
SHAR, Sriharikota.

Thisig { [ + Q &uccpssfiil fissioand the 75" launch vehicle mission from SDSEAR,
Sriharikota.

What is RISAT f Indla s first indigenous radar satellite
2BR1? § RISAT-1

It is aradar

imaging earth o s i e
observatin

satellite.

It provides

services in the
field of

agriculture,

forestry and

disaster | i
management. DIFFERENT OPERATING MODES
Its mission life © cxsume| © ras uok Q snen
is 5 years. LA

with 50 mefres | resslutions from Imetres | provides cae-netre
are ungfffected by cloud cover. mode with 25 metres resolution| resolution 1o 12 metres resolation

What is PSLV?

Polar Satellite

Launch Vehicle en indigenouslydeveloped expendable launclystem of thelSRO.

1 It comes irthe category ofmediumtlift launcherswith a reach up to various orbits, including
the Geo Synchronous Transfer Orbit, Lower Earth Orbit, and Polar Sun Synchronous Orb

it.

Difference between PSLV and GSLV:
India has two operéional launchers Polar Satellie Launch Vehicle (PSLV) and Geosynchronous
Satellite Launch Vehicle (GSLV).
GSLV wadeveloped to launch the heavier INSAT class of geosynchronous satellites into orbit.

Different orbits:

There arehree main types of Eartlorbits- high Earth orbit, medim Earth orbit and low Earth

orbit. Which orbit a particular satellite is placed in depends on its function.

1 2KSyYy alaSttAdSa NS | 02dzi oc Inwhatiscafled@eNRY GKS 9|
high Earth orbitHere A 0 2NbAGa Ay adaéyO gAGK GKS 9 NIKQA NZEI
the satellite is stationary over a single longitude. Such a satellite is saidyeolsgnchronous

9 Just as the geosynchronous satellitesd a sweet spot over the equator thalows them to
stay over one spot on Earth, polarbiting satellites have a sweet spot that allows them to

www.insightsonindia.com 15 www.insightsactivelearn.com



http://www.insightsonindia.com/
http://www.insightsactivelearn.com/

INSIGHTS PT 2020 EXCLUSIVE (SCIENCE AND TECHNOLOGY) |

stay in one time. This orbit @Sursynchronous orbitwhich means that whenever and
wherever the satelliteerosses the equator, the local sotane on the ground is always the
same.

10.PSLVC47

L v R RotaSatellite Launch Vehicle, PSC¥7has launchedCartosat3 and 13 commercial
nanosatellitesinto Sun Synchronous orbiitom Satish Dhawan Space Centre§SPSHAR,
Sriharikota.

What is Cartosat3?

It is a thirdgeneration agile advancezhrth observation satellitewith high-resolution imaging
capability.

Developed byhe Indian Space Research Organization (Isitoyill replace the IRS series.

Applications:

Cartosat3 could be potentially used faveather mapping and cartography. It aims to address tl
increased demands for large scale urban planning, rural resource and infrastructure develop
coastal land use andrd cover.

11.Geotall
An instrument orChandrayaan2, CLAS8Chandrayaan 2 Largeréda Soft Xray

Spectromete)RSa A3y SR (2 RSGSOG aArdayl GdNBa 2F S
charged particles during the mission.

What is Geotail?

A region in space that allows the best observasiohhe region
exists as a result of the intactions between the Suand
Earth.

How is it formed?

M The Sun emits the solar wind, which is a continuous
stream of charged particles.

1 These patrticles are embedded in the extended magnetic

field of the Sun. 8ce the Earth has a magnetic field, it olostis the solar wind plasm

This interaction results in the formation of a magnetic envelope around Earth.

On the Earth side facing the Sun, the envelope is compressed into a region that is

approximately thredo four times the Earth radius.

1 On the oppaite side, the envelopesistretched into a long tail, which extends beyond the
orbit of the Moon.

1 Itis this tail that is called thgeotail.

1 Once every 29 days, the Moon traverses the geotail for about s& day

= =

12 East Asian Observatories Consortium
India is in preliminary discussions to be a parthef East Asian Observatories Consortiain
eight countries committed to build large telescopes and pool resources.

About EAO (East Asian Observatory):
Formed byEACOA (East Asian Core Observatories Asstigfor the purpose of pursuing joint
projects in astronomy within the East Asian region.
1 The intention of EAO te build and operate facilities, which will enhance and leverage
existing and planned regionaktilities.

NOTES
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9 It will alsoraise funding and tdouild an observatory staff, separate from that of the
EACOA institutions.

I The EAO is chartered asonprofit Hawaii corporation.

9 lts first task is to assume the operationtbé James Clerk Maxwell Submillimet
TelescopdJCMTpn the summit oMaunakea Hawai'i

9 It consists of China, Japan, Taiwan, Korealasnembersand Thailand, Vietham,

alflreail YROBSRDESEARDRD | &4 V¥
Implications for India:
1 Having India join the grougould mearthe establishmat of new kinds of telescopes
one proposedeing in Tibett that could aid the observation of new black holes and

throw light on cosmic phenomena.

13b! {1 Qa4 +28 3ISNJH &ALJI OSONI Fi
NASA has managed to fix teyager2 probe remotely, almost 11.5 billion mdaway from its
location

Accomplishments star:

Voyager 2isthe only probe ever to study Neptune and Uranus during planetary flybys.
It isthe second marmade object to leavehe heliosphere

Voyager 2 ishe only spacecraft to have visited dbur gasgiant planetst Jupiter, Saturn,
Uranus andNeptunet YR RAa402@3SNBR mMc Y22yas | a
YeaGSNA2dzate GNIyaASyd DNBFG 5FN] { LR
every planet.

6 St
s

What is Interstellarspace?
Sientists use the heliopause to mark whengeirstellar space begins, although depending on hq

NOTES

DW

you define our solar system it can stretch all the way to the Oort Cloud, which begins 1,000 times

FINIOKSNI gl & FTNRY (GKS adzy GKIy 9FNIKQa 2N
The Heliosphee:

The heliospherésa bubble around the sn created by the outward flow of the solar wind from
the sun and the opposing inward flow of the interstellar win@hat heliosphere is the region
influenced by the dynamic properties of the suntlae carriedn the solar windsuch as
magnetic fieldsenergetic particles and solar wind plasma. The heliopause marks the end of t

heliosphere and the beginning of interstellar space.

About Voyager mission:

T [ dy OKSR Ay G(KS
planetsg but they just kept on going.
Voyager 1 departed Earth on 5 September 1977, a few days after Voyager 2 and left our
system in 2013.

The mission objective of the Voyager Interstellar Mission (YI8to exterd the NASA
exploration of the solar systenelgond the neighborhood of the outer planets to the outer
fAYAGA 2F GKS {dzyQa &LKSNBE 2F Ay¥FfdzsSyOoS
The Voyager spacecraft are the third and fourth human spacecratft to fly beydhthe
planets in our solar system

M dt byINA S A wetonyfyRneantitdSexplad Bné dbitér
1

|l

14 .Solar Orbitemissin
Solar Orbitemissionwas launched recently.
1 The missionsa collaboration between ESA (the European Space Agency) and NASA
1 The spacecrafivaslauncheal from Cape Canaveral on a Unitacaunch Alliance Atlas V
rocket.

DAl D
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About Solar Orbiter:

Solar Orbiteiisa mission dedicated to solar and heliospheric physics.

It was selected athe first mediumclass mission of ESA's Cosmic Vision 2802 Programme.
This ighe first mission that willprovide images of the suis north and south poleasing a suite
of gx instruments on board that will capture the spacecraft's view.

It isa sevenyear missiorand will come within 26 million miles of the sun. It will be able to braye
the heat of the surbecause it haa customtitanium heat shield coated in calcium phobpte so
that it can endure temperatures up to 970 degrees Fahrenheit.

Objectives:
1 Solar Orbiter will be used to ULAATLAS V 4l SOLAR ORBITER
examinehow the Sun creates Fesruagy 7w, 2020
: : , MISSION
and controls the hellosphere B MESH DS LIC] Sotar Oremer 15 4 Joivt ESA/NASA MissioN
the vast bubble of charged G ISR o ﬁﬁﬁm 0 YSICS.
particles blavn by the solar wind ;';';H;]g[ s
. . . Q0.0 M T
into the interstellar nedium. s
1 The spacecraft will combiria 38u/125m
situand remote sensing MISSION TYPE
observations tayain new Souse Soteuce
information about the solar PAYLOAD
wind, the heliospheric magnetic | [ ————"
field, solar energetic particles, ﬂﬁﬁ!mmu ORBIT
transient interplanetary LAﬁuculus -
disturbances and the Sun's Seace Launey Compiex 41, Cape Ganaverat, FL
magnetic field.
SolarOrbiter will set about

answering four toplevel science

guestions:

1 What drives the solar wind and where does the coronagnetic field originate from?

1 How do solar transients drive heliospheric variability?

1 Howdo solar eruptions produce energetic partighdiation that fills the heliosphere?

1 How does the solar dynamo work and drive connections between the Sun and the
heliosphere?

Significance

Understanding thesun's magnetic field and solar windre key becase theycontribute to space
weather, which mpacts Earth by interfering with networked systems like GPS, communications
and even astronauts on the International Sp&tation. The sun's magnetic field is so massive
that it stretches beyond Pluto, providiregpathway for solar wind to travel directhcross the
solar system.

Journey ahead:

It will take Solar Orbiter about two years to reach its highly elliptical aroitind the sun. Gravity
assists from Earth and Venus will help swing the spacecraft dhedcliptic plane, or the space
that aligrs with the sun's equator, so it can study the sun's poles from above and below.
The mission will work in tandem withASA's Parker Solar Probghich is currently orbiting the
sun on a seveear mission and jasompleted its fourth close approach of titar.

Background
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Solar Orbitefollowsthe Ulysses spacecrafanother collaboation between ESA and NASA that
launched in 1990 and also flew over the sun's poles. Ulysses completed three passes of the|sun
before its mission ended in 2009, but its viewds limited to what it could see from the sun's
equator.

15.Very Large Telescopel(MN

Usingl KS 9 dzZNR LIStHY { LI OS hNEBI YAA&l (Aatybmnershave h
noticed the unprecedented dimming 8letelgeusea red supergiant staover 20times bigger
than the Sun) in the constellaticDrion.

I+
w»
Z
o
—_—

~

Along with the dimming, K S & 4 NQ&a &
changing as wellas per recent photographs of the
star taken using the VISIR instrument on the VLT.

About VLT:
It isthe world's most advanced optal instrument,
consisting of four Unit Telescopes with main mirro
of 8.2m diameter and four movable 1.8m diamete;
Auxiliary Telescopes.
1 The telescopes can work together, to forma
I A FAYWGG SUNTF S INRESTE\eI§ Neigje Telescope Interferometiowing
astronomes to see details up to 25 times finer than with the individual telescopes.
Location Atacama Desert, Northern Chile.
The VLTonsists of four individual telescopesheyare generally used separdgebut can
be used together to achieve velyghangular reolution
1 The four separateptical telescopesre known ag\ntu, Kueyen Melipal, andYepun,
which are all words for astronomical objectslie Mapuche language.
1 The VLT operates sisible andinfrared wavelengths.

= =4

16.GISATLT Geo Imagig Satellite

1 Thelndian Space Research Organisation (ISRO) announced that its launch of a new type of
earth observation satellite GISATL, has been postponed due to "technical reasons".

1 GISATL is short foiGecimaging Satelliteand is the first of tweearth imagersplanned in a
geostationary orbit.

9 It will constantly look over the Indian subcontinent from a perch 36,000 km above, adding a
new edge tonational security,apart from routine uses of earth imaging.

 The 2,268kg spacecraft will providienageriesof & f + NAS | NI loréiearth h alinogstii
real time and at frequent intervals,

1 Until now, all Indian EOs have been in the range of@@kg, placed at around 600 km from
earth and circle it pole to polence in around 90 minutes. They were laundhoy the smaller
PSLV rocket.

1 GISATL, as also its future pair GISA&Twill seem to be fixed over the same region, India, from
a 36,006km distance and go around earth equatorially with the samén@dr orbitalperiod
as earth. The mediusift GSLV is thelauncher.

T Itsmultikd LISOGNI f YR Ke@LISNELISOGNIf LI ef2FR& |s2dAf R KSft
agriculture, forestry, mineralogy, disaster warning, cloud properties, snow and glaciers and
20SI y23INI LK ¢

w
p
&
QX
c
o™

Background:

1 Earth Observation Satellites &RChas been successfully able to estabhistiny operational
applications in the countryBoth at Central and State level, there are large number of user
who utilise spacdased inputs for various purposes.

(%)
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1 Someof the important missions of ISRO, in terofdRS series of satellites, that has enabled
unique applications of spadeased imaging are, Cartosht& 2, Resourcesdt & 2, Oceansat
1 & 2, Risall, MeghaTropiques, SARAL, Scatsat, INSAT series, andflmblseosatellites.

17 Aditya L1 mission

Indian Space Research Organisation (ISR@yeparing to send its first scientii@pedition to
study the Sun NamedAditya-L1, will observe the Sun from a close distance, and try to obtain
information about itsatmosphere and magnetic field.

About Aditya- L1 mission:

Whatisit?ltisLyY RAF Qa FANRG a2t NJ YAZAA2Y D

It will be launched usinthe Polar Satellite Launch Vehicle (PSLV) in XL configuration.

The spacéased observatory will hawgeven payloads (instrumesjond 2 F NR G2 &
coroma, solaremissions, solar winds and flares, and Coronal Mass Ejections (CMEs), and will
out round-the-clock imaging of the Sun.

Objectives

T SidzReé GKS adzyQa 2dziSNJ Y2ad fFr&8SNaRZ (GKS C

1 ollect data about coronal mass ejectiomhichwill also yield information for space weather
prediction.

Significance of the mission:

The data from Aditya mission will be immensely helpful in discriminating between different
models for the origin of solar sirms and also for constraining how the stosrevolveand what
path they take through the interplanetary space from the Sun to the Earth.

Position of the satellite:

In order to get the best science from the sun, continueigsving of the sun is preferreditliout
any occultation/ eclipses and hena&ditya- L1 satellite will be placed the halo orbit around the
Lagrangian point 1 (L1) of the suearth system.

What are Lagrangian points and halo orbit?

Lagrangian points atthe locations in space wheredhcombined gravitational pull of two large
masses roughly balance each other. Any small mass placed at that location will remain at co
distances relative to the large masses.

There are five such points in Srarth sytemand they are denoted as L2, L3, L4 and L5.
A halo orbitis a periodt three-dimensional orbit near the L1, L2 or L3.

Why do we study the sun and the solar wind?

The sun ishe only star we can study up closBy studying this star we live thj we learn more
about stars througbut the universe.

The sun i source of lipt and heat for life on EarthThe more we know about it, the more we
can understand how life on Earth developed.

It isthe source of the solar windj flow of ionized gasesdm the sun that streams past Earth a
speeds of more than 500 km per second (diom miles per hour).

5AaGdz2NDlyOSa Ay (KS a2zt | NandpurgpReneigKihtd tie ragliationl
belts, part of a set of changes in nekarth space known as space weather.

NOTES
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Effects On satdites: Space
weather can change the orbits T :
of satellites, shorten their S\ =/ 2 | et
lifetimes, or interfere with g M6 y .
onboard electronics. The ; % Custer-£SA (Y
more we learn about what % 2 1
causes spaceeatherg and y - e
how to predict it¢ the more P2 = T
we can protect the satellites ‘ S ® gy e
we depend on. SolrPobe , \
"l. Voyager (2)

= TWINS (2)

. i THEMIS (3)
Safdy and preparedness: > 3 Hinode-JAXA ‘

Thesolar wind dominate the 2
space environment. As we : ™.
send spacecraft and P e
astronauts further and further : '

from home, we must
understand this spee
environment just as early seafarers needed to understand the ocean.

-
=

Geotail-JAXA

18.Parker Solar Probe

I On August 122019b ! { Pdbkier Solar Probeompleted a year in service. It is part of
b! { ILdiagWithaSt&& LINE ANI YY S (i Kehtaspetts afdhe@iaeth RA FFSNJ
system.

1 Theprobeseekso gatherinformationaboutthe { dzyathasphereandNASAsaysthatita g A|f
revolutionise

 2dzNJ dzy RS NE& (i I yIRidays@thex®sedi &KhBmafnaty dbjéct has ever gone to
the Sun

About the mission:

1 Whatisit?b ! { hiSdakicParkerSolaProbemissionwill revolutionizeour understandingof
the sun,where changing conditions can propagate out into the solar system, affecting Earth
and other worlds. Parker Solar Probe will traifek N2 dzZ3 K G KS adzyQa I Y2 &aLIKSN
surface than any spacecraft before iandultimatelyprovidinghumanitywith the closest
everobservations of a star.

1 Goals The primary science goals for the mission are to trace how energy and heat move
through the solar corona and to explore whaitcalerates the solar wind as well as solar
energeticparticles.

Parker Solar Probbas three detailed science objectives:

9 Trace the flow of energy that heats and accelerates the solar corona andvirudiar

1 Determine the structure and dynamics of the plasand magnetic fields at the sources of the
solarwind.

1 Explore mechanisms that eglerate and transport energetarticles.

Why study corona?

9 Thecoronais hotter than the surfaceof the sun. Thecoronagivesriseto the solarwind, a
continuousflow of charged particles that permeates the solar system. Unpredictable solal
windscauS§ RA &G dzZND I yOSa Ay 2dzNJ LX I ySadQa YI 3y
communications technology on Earth. Nasa hopes the findings will enable scientists to
F2NBOIFad OKI yIehwronkeit. 9 NI KQa aLJl OS

w
s
>
O
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19.PUNCH (Polarimeter to Unify the Corona and Helisephtssion

1 NASA has selected an US balselian researcher to lead iBUNCH mission which will image

the Sun

About PUNCH (Polarimeter to Unify the Corona and Heliosphere):

Itis focusedomizy RSNRA Gl YRAY3I GKS NI yabiutek@rgna®ihe LJF NI A Of §a

solar windthat fills interplanetary space

9 It will consist of a constellation of four microsatellitahat through continuous 3D deefield
imaging, will observe the corona and heliosphere as elements of a single, conggstiea.

1 Themissian is expected to be launched in 2022

)l
T

20.Launch Abort System (LAS)

1 NASArecentlycarriedout asuccessfulest of alaunch-abort systemfor the Orioncapsule
designed to take U.S. astronauts to tieon.

About Launch Abort System (LAS):

1 Itis designed tactivate in the event of a rocket malfunction, on the pad orflight.

9 The LAS8onsists of three different types of solifliel rocket motorsthat will work in
synchrony with one another.

1 Incaseof alaunchpador in-flight failure,the abort tower rocket provides400,000poundsof
thrust, pulling the crew capsulaway.

Background:
T ¢KS hNRA2Yy aLl OSONI FTi A Arterhis progranpwich@inytmdugAiS Yy G 2 F bl { !
1 U.S. astronauts to the lunar surface in 2024.

21 Artemis programme
Artemis- Acceleration, Reconnection, Turbulec YR 9f SOGNRReyYy Il YAQ&| 2F az22)yQ
with the Sun.

ltisb! {! Qa ySEG YAadairzy (2 (GKS azz2yo
The project is carriedut in collaboration with Europea Space Agency, Canadian Space Agengy,
Japan Space Agency and Australian Space Agency
Objective Tomé a dzNB ¢ KI 0 KIF LIISya ¢KSy (GKS {dzyQad [N} RALl A2y
iS no magnetic field to protect it.

Artemiswasthe twin sister of Apollo anl goddess of the Moon in Greek mythology.

Significane of the mission:

With the Artemis progranNASAwill land the first woman and next man on the Moon by 2024.

Mission details:

b! {! Qa LI} ¢ S NIheSpacy SunchiERse(BLS )il send astronats aboard

the Orion spacecrafhearly a quarter million miles from Earth to lunar orbit.

1 Astronauts wi dock Orion at th&atewayand transfer to @aauman landing system for
expedtions to the surface of the Moon.

1 They will return to the orbital outposbtboard Orion again before returnirsgfely to Earth.

Artemis 1, 2and 3:

Theagency will flywo missgons around the Moon to test its deep space exploration systems.
NASA is woikg toward launchind\rtemis l,anuncrewed flight to test the SLS and Orion
spacecraft together, followed by th&rtemis limission, the first SLS and Orion test flight with
crew.

NASA will land astronauts on the Moon by 2024 onAhemis llimission ad about once a year
thereafter.
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Scientific objectives:

9 Find and use wateaind other critical resources needed for lotegm exploration

T Ly@SaaAraridsS (KS ardmofebout oW Boin&SpikeSand theyariverseS |

1 Learn how to live andperate on the surface of another celestial body where astronauts are
just three das from home

1 Prove the technologies we need before sending astronauts on missions to Mars,oahich
take up to three years roundtrip

Lunar missionskey facts:

1 Before the US sent the Apollo 11 mission to the Moon, it gantée classes of robotic
missbns between 1961 and 1968.

1 OnJuly 20, 1969 eil Armstrong became the first human to step on the Moas part of the

Apollo 11 mission.

After July 196912 American astroauts walked on the surface of the Moon until 1972.

Ly Mdp dpI (KS ¢weding iiand 3/bkcanfed® firstapv@mad visit the Moon.

Since then, seven nations have followedtsui

1 Inthe 1990s, the US resumed lunar exploration withotic missiors Clementine and Lunar
Prospector.

1 In 2009, it began a new series of robotic lun@ssions with the launch ahe Lunar
Reconnaissance Orbiter (LRO) and the Lunar Crater ObservatioSansing Satellite
(LCROSS).

1 In 2011, NASA began tA&kTEMIS (Acceldian, Reconnection, Turbulence, and
9f SOGNRReyl YAOa 27T (tKeéSSun dissifsiang alpgirioSdpdirdsed 2y o A 0 K
spacecraft and in 201the Gravity Recovery and Interior baratory (GRAIL) spacecraft
aGdzZRASR (KS a22y Q& 3IANI @GrAleod

1 Apart from theUS, the European Space Agency, Japan, China, and India have sent missjons to
explae the Moon.

f China landed two rovers on the surface, which inclutiesfirstS @S NJ f | yRAY3d 2y G(GKS |a2:
far side in 2019.

f Thelndian Space Research Organisation ISRO)fdcd & | yy 2dzy OSR LYRALlF Qa G KAN
missionChandrayaanr3, which will comprise a later and a rover.

= =

22 Lunar Reconnaissance Orbiter (LRO)

ISRGattemptedto figure out what happened t€handrayaarin Qa  xwith thelhédp of

b ! { Lupdr Reconnaissance Orbiter (LRO)

LRGs aNASA mission to the moonithin the LunarPrecursor and RoboticrBgram (LPRPh
preparation for futuremanned missions to the moon and beyond (Mars).

LROISIKS FANBRUO YAdaArAzy 2F b! {1 Qa O6bSg xAarAz2y F2NI {|LI ¢

The objectives of LRO are to:

Identify potential lunar resources.

Gather deailed maps of the luar surface.

[ 2t £ SO0 RI (I digighlelek.S Y22y Qa NI

Study the moons polar regions for resources that could be used in future manned missiops or

robotic sample return missions.

1 Provide measurements to characterize future robotiplerers, human lundanding sites
and to derive measurementbat can be used directly in support of future Lunar Human
Exploration Systems.

=A =4 =4 =4

23 NASA TO LAUNORAGONFLY
1 NASAplans to launch annmanned nucleapowered drone, Dragonflgs early as 2026 to
searchforlifeof I (G dzN}y Q& I NBSad Y22ys ¢All Yy
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Key facts:

 Dragonflt AYa G2 &SFNOK F2NJ aidya 2F YwA&NROoA|If € ASly -
navigating its earthlike gravity and aerodynamics in tpeocess.

1 Themissionwill succeedb ! { !Ca&xsainiprobe, which endedits 13-year missionorbiting
SaturninSeptemb&J HAMT 08 RAGAY3I Ayid2 {IGdNyQa | GY2aLK|[SN]

1 Dragonfly missionislalr NI 2F b! {! Q& b SuhichGbliRig5ia seBadBf LINE A NI Y
space exploration missions, which are being conducted with the purpose of researching
several of the Solar System bodies, including the dwarf plahgo.

1 The New Frontiers programme also includetuto probe New Horizons, Jtgr probe Juno
and OSIRIBex asteroianission.

1 The Dragonfly missiamplaces a previously discontinued concept project called Titan Saturn
System Mission (TSSMyhich required a balloon probe to circumnavigaian.

Why study Titan?
1 Titan is an analot the very early Earth, and can provide clues to how life may have arisen
on ourplanet.

Titan islarger than the planet Mercury and is the second largest moon in our ssjatem
Because it is so far from the Siits,surface temperature is aroun@90 degrees Fahrenhetit (
179 degrees Celsiudjssurface pressure is also 50 percent higher tBah NIi K Q &

)l
)l

Objectives of the mission:

1 Explore diverse environments from organic dunes to the floor of an impact crater where
liquid water and complex organic materials key to life once existed together for possikly
of thousands ofears.

1 Study how far prebiotic chemistry may hgwegressed.

T Ly@SadAaaridisS GKS Y22yQa FGiY2AaLKSNAO FyR @AadzaNFIF OS| LJ
liquidreservoirs.

1 Search for chemical evidence of past or extant life.

24 OSIRKREX

1 NASA has announced that its asteroid pr@®IRISREx set a new record for the closester
orbit of a planetary body made by a mamade spacecraft

1 The recent maneuver has placed the spacecraft into an 6Bfltmeters above the asteroid
. Sy ysdd@ckfor about seven weeks.

About the mission:

1 OS3SRISRex stands foDrigins, Spectral Interpretation, Resource ldentification, Security
RegolithExplorer

 OSIRIREX is th¢hird missionirb ! { ! Q&4 b S¢ CNPwWichprewbksly kéNtEha NI Y
New Horizons spacecraft zooming by Pluto and the Juno spacecraft into orbit ahapitet.

Why was Bennu chosen?

1 Proximityto Earth In orderfor OSIRIKRExX0 reachits destinationin areasonabldimeframe,
NASAeeded to find an asteroid which had a similar orbiEgrth.

1 Size Small asteroids, those less than 200m in diameter, typically spin much faster than larger
asteroids, meaninthe regolithmaterialcanbe ejectedinto space Bennuisaround500min
diameter,sorotatesslowly enough to ensure that the regolith staysitssurface.

 Composition. Syydz Aad I LINAYAGADBS FaAaGSNRBARI YSIEyAy3a Al K
beginning of the Solar System (over 4 billion years ago). It is also very cafipameaning it
may contain organic molecules, which could haverbgescursors to life okarth.

1 Additionally,Bennuisof interestasit isa Potentially HazardousAsteroid (PHA)
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25.Thirty Meter Telescope (TMT)

India, a partner in the construction of one of the size: MIRROR:
largest telescopes in the wakl TMT, has said 30-meters 492
wants the project to be moved out of the proposed iy et ffge?;‘?e?nfpa
site at Mauna Kea, a dormant volcano in Hawaii. TOTAL COLLECTING AREA: SRR
About TMT:

TheThirty Meter TelescopgTMT)is i‘fs2°‘”,2‘|’"m e
anastronomicé observatory withan extremely sharper

large telescopdELT). than thatof the

Hubble Space Telescope I:I D D D D D D D D D DD DDD

It isaninternationd projectbeingfunded
by scientific organisations of Canada, China, India,

Japan and USA.

Planned locationMauna Kean the island of Hawain the US state dflawaii.

Purpose The TMT is designed foear-ultravioletto mid-infrared observations, featring
adaptive optics tassist in correcting image blur.

Significance

1 TMT will enable scientiste study fainter objects far away from usthe Universe, which
givesinformation about early stages of evolution of the Universe.

T It will give udiner details of notso-far-away objects like undiscovered planets and other
objects in the Solar Systeamd planets around other stars.

About 70% of Indian contribution tihve Thirty Meter Telescope (TMWill be in the form of both
hardware and software for theelescope. Indian erties are engaged in developing observatory
software as well as telescope control system.

26.Spitzer space telescope
Spitzer space telescop# NASAetired on January 30, 2020. Spitzeasshut down permanently
after about 16 years aéxploring the cosmos iimfrared light

Background
Launched into solar orbit on August 25, 2003, Spitzer was initially scheduled for a minimum
year primarymission. But the space telescope has lasted far beyond its expected lifetime.

Key achievemerst

T { LA GT S NDsiextéhd fiof pud@vNpladetary backyard, to planets around other star
to the far reaches of the universe.

1 Spitzer has logged over 106(Aours of observation time in the past 15 years. It has
illuminated some of the oldest galasi in the universe, r@aled a new ring around Saturn,
and peered through shrouds of dust to study newborn stars and black holes.

1 The telescope also assisted retdiscovery of planets beyond our solar system, including t
detection of seven Earthize panets orbiting the staTRAPPIST, among other
accomplishments.

About Spitzer:
b! {1 Qa {LAGT SNI { L} OS ¢ & btddBeuhifrseasint infraréddzy O K
It is thelast mission of the NASA Great Observatories progravhjch sawfour specialized
telescopes (inluding the Hubble Space Telescope) launched between 1990 and 2003.
The goalof the Great Observatories ® observe the universe in distit wavelengths of light.

NOTES
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The other observatoriem Greta Observatories Prograhooked at vigble light (Hubble, st
operational), gammaays (Compton GamrmRay Observatory, no longer operational) arc)s
(the Chandra )Ray Observatory, stiperationa).

27 HabitableZone

T ¢KS KIFIoAadlotS T2yS 6
range of orbital disinces from a star at vith
liquid water can exist on the surface of a plang i

M Itis the area around a star where it is not too = \ Toi700d
hot and not too cold foliquid water to exist on
the surface of surrounding planets

1 This range of distances changes dependimg o T e
the size and temperaire of the star.

i Earthis in the habitable zone of the sgpne of the reasons our planet has liquid water like
oceans and lake

N\ ToI700¢ y

Why in News?
NASA reported the discoyery of an Easthe planet, named TOI 700 d, orbiting its &tathe
GKIFIoAGIrotS T2ySé

28.Accretion Burst Event

Astronomers haveecently foundthat the funnelling of matter into a forming star happens at
different rates over timeas petthe rotating disc of gas and dust theory.

Sometimes the forming star swallows aguge amount of mattemresulting in a burst of activities
in the massive star.

This is calle@n accretion burst event.

It is incredibly rareonly three such events have been observedt of all the billions of massive
stars in the Milky Way.

Need forthese understandings:

Astronomers don't yet fully understand how massive siareur galaxyare formed. So far,
observatons have only yielded some pieces of the puzzle.

This is because nearly all the known massive stars in our galaxy are located a&rgnfdrom our
solar ystem. They also form in close proximity to other massive stars, making it difficult to study
the environment where they take shape.

So,rotating disc theory helps in understanding these events.

With this, theastronomers will be &l to develop and testheories to explain how highmass
stars gain their mass.

Maser Monitoring Organisation (M20):

After thefirst detection of an accretion bursin 2016, astronomers from around the

world agreedin 2017 to coordinate their efforts tobserve more.

Thisled to the formation ofthe Maser Monitoring OrganisationM20).

The primary goal of M20 ie make theatronomy community aware of the importance of Mase
monitoring. It is also to increase the number of sources monitored, the numb&aasitions
monitoredat, and increase cadence of observation.

What is a Maser?

A maseristhe microwave (radio frequency) equivalent of laser. The word stands for "microwave

amplification by stimulated emission of radiation”.

1 Masers armbserved usingadio telescopesnd mos of them are observed at centimetre
wavelength: they are very compact

1 A maser flarean be a sign of an extraordinary event such as the formation of a star.
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29.SnowEX
NASA has launched a seasonal campaigrart of a fiveyear progamme calledSnowEx
initiated in 201617.
What is ShowEx?
It isa five-year programinitiated and funded by NASA
Objective To address the most important gaps in snow remote sensing knowladdehus lay
the groundwork for a future snow satellite missi
It focuses orairborne campaigns and field work, and on comparing the variousrsgns
technologies, from the mature to the more experimental, in globedlgresentative types of
snow.
The missionwill utilizea suite of airborne instruments such as aig SAR, Passive Micrawe,
Multi -spectral/hyperspectral VIS/IR, and others, all as ground measurements$o
study Snow Water EquivalenSWE) in forested areas.
What are theSnowE»outcomes and International Engagement
SnowEXx will provide key insighinto optimal strategis for mapping global SWE with remote
sensing and modelsyhich will enable a competitive proposalfor 5 SO RI f { dzNBSe& &9 NJi K

OELX 2NBNE YA&daAZ2Yy D

The systematic assessment of methods for mapping water and energy componegetsohnal
snow in SnowEis fully aligned with the objectives tfe NASA Terresal Hydrology Program
and the Earth Science Division as well as the ESDS.

30.Hera mission
The European Space Agency (E&&)approved the budget dflera the European componeiatf
the mission to slana spacecraft into an asteroid.

What is Hera?
Hera ishe European contribution to an international doubigpacecraft collaboration.
Heraisnamed after the Greek goddess of marriage.

How is it planned?

Dueto launch in 2024Herawould travel to a binay asteroid systenq the Didymospair of near
Earth asteroids.

NASA will first perform a kinetic impact on the smaller of the two bodid&n Hera will follow-
up with a detailed postimpact surveythat will turn this granescak expeiment into a wel
understood and repeatable planetary defence technique.

What is DART mission?
Double Asteroid Redirection Test (DARMI) targetDidymoon as part of itplanetary defence
programme.
1 DART will deliberatelgrash itself into the moalet at a speed of approximaty 6 km per
second, using an onboard camera and autonomous navigation software.
1 The collision wilkthange the speed of the moonlet in its orbit around the main body.

Why Didymoon?

1 Didymoonwas chosen because it$ close proximityto Earth and its sizeDidymoon ismall
and in a tight enough 1zhour orbit around its parentthat its orbital period can indeed be
shifted in a measurable way.

Significance
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1 DART and Hera were conceived togetdJ | a LJ- NI 2 FAstérd{dImpacty 0 SNIf | U A 2 )? I Yy
Deflection AssesgentQ S ELISNR YSy (i ©

Why we need a planetary defence mechanism?

1 There are aroun@5,000 neaiEarth objects (NEOs) that orbit the Sun on a trajectory that
ONARy3Ja (GKSY Of 2 GertdinsheatEdaN.bbjelts hgvs hieenasisifedNds
G L2 G By KA H LINR 2 dza ¢

1 As of now,there are about 900 neaEarth objects measuring more than 1 kém impact
from one of these NEOs can bring devastating effects to Earth.

1 That is why scientists amorking on a number of planetary protectiamitiatives to deflect
asteroids if they threaten to impact the Earth.

31.Starlink network project

Starlinkis asatellite constellatiorbeing constructed by American compaByaceXo
providesatellite Internet acess.The constellation will consist of thsands of mass
producedsmall satellitesn low Earth orbit (LEO), working in combination with
groundtransceivers

Significance of the project:

The projectensuresthat reliable and uninterrupted Internet services are universally available i

every partof the globe.

 CurrenttX | 62dzi n oAfftA2y LIS2LX ST Y2NB (KIy KIFfF (KS
to reliable Internet networks.

1 And that is becausthe traditional ways to deliver the Internet fibre-optic cables or
wireless networkst cannot take it everywhere on Béh.

1 In many remote areas, or places with difficult terrain, it is not feasible or viable to set up
cables or mobile towers.

Signals from satdites in space can overcome this obstacle easily.

-]

Why use low earth orbit instead of getetionary?
Geostationay orbitist 2 OF 6 SR 4 I KSAIKG 2F o girBctlyyalbove] Y| 2 S NJ ((KS
the Equator. Satellites in this orbit move at speeds afuild 1,000 km per hour, and complete
one revolution of the Earth in the same time that tbarth rotates once oiits axis. To the
observer on the ground, therefore, a satellite in geostationary orbit appears stationary.

Advantages Sgnals fromgeostationary orbit can cover a very large part of the Earth. Signals from
one satellite can coveoughly a third of the fanett and three to four satellites would be
enough to cover the entire Earth. Also, because they appear to be stationary, itas tedfk to
them.

¢tKSY gKIFGQa GKS AaadzsSkK

There isa time lagt called latencyt between a user sking data, and the seer sending that
data.

And because datiransfers cannot happen faster than the speed of liglim reality, they take
place at significantly lower speeds), the longer the distance that needs to be covered the greater
is the time lagor latency.

A transmision from asatellite in geostationary obit has a latency of about 600 milliseconds.

How low earth orbit seeks to solve this issue?
A satellite in the lowerorbit, 268 = nnn 1Y FNRBY GKS 9 NIKQa adaNFI O0Sz| Ol
30 milliseconds, roudi the time it takes for terrestrial syems to transfer data.

Concerns over LEOs:
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Owing to their lower heightheir signals cover a relatively small areéAs a result, many more
satellites are needed in order to reach signalsverg part of the planet

Other issues includdncreased spacdebris, increased risk of collisions, and the concern of
astronomers that these constellations of space Internet satellites will make it difficult to obsefve
other space objects, and to detettteir signals.

32NASAIElF YSE ! fOAYI ¢KdzA S (2 W!I NNR{2GKQ
National Aeronautics and Space Administration (NA®A}¥ recently renamed farthest cosmic
body, earlierknowna’ f (G A YI @ K NABD{Ekyii B
The old namettracted controversy becaugbe worR W ¢ Hasltfeéh @ssaated with Nazis in
the past.
 OnJanuary 2019b! {! Q& bSg | 2NAT 2ya aLl OSONX ¥4 o
the mysterious objectUItima Thule located some 4 billion miles from Earth.
i Thisis a historic flyby of the thest, and quite posslig the oldest, cosmibody ever
explored by humankind.

w»
(@]
_<
[

New Horizons set for most distant planetary encounter

Jan 1 flyby of Ultima Thule, an icy body in the Kuiper Belt, a relic of the solar system’s formation

New Horizons
Launch: Jan 2006
Flyby of Pluto 2015

Planetary orbits*

Satur™

New Horizons R Uranus

o SRR LE

N Py Neptune Vit Kuiper Belt: contains

o, lte T billions of objects which
N were the building

\ blocks of the planets

)
Ultima Thule

1 Key facts Ultima Thule(now Arrokoth)
0 Ultima Thule isocated in the Kuiper belin the outermost regions of the Solar
System, beyond the orbit of Neptune.
0 It measures approxiately 30 km in diameterand is irregularlylgaped.
0 Ultima Thule has a reddish color, probably caused by exposure of hydrocarbagns to
sunlight over billions of years.
o 'fOdAYlI ¢KdA S o0Sftz2y3aa G2 | Ofl aa 27F| Ydzi LISNI
whichhave nearly circularrbits with low inclinations to the solar plane.
1 Background:
o New Horizons was launched on 19 January 2006, and has been travelling thrpugh
spacefor the past nine years.
o bS6 I 2NAT 2y Q& O2NB a0A Sy OSutovridZBaro’, 16| A a 2 L
stul tfdzi2Qa FGY2ALKSNB yR G2 GFr1S|GSYLISNyGd
1 Facts for Prelims:
0 The Kuiper belsometimes called the EdgewogHKuiper belt, is a regn of the
Solar System beyond the planets, extending from the orbit of Neptune (at 30 AU)
to approximately 50 Alffom the Sun.
o ltis similar to the asteroid belt, but it is far large20 times as wide and 20 to 200
times as massive.

(@]
A

33.Asteroid Impact Deflection Assessment (AIDA)
1 AsteroidimpactDeflectionAssessmenfAIDA)s ajoint researchmissionbetweenNASAand
the European Space Agency (Ef8Ains.

www.insightsonindia.com 29 www.insightsactivelearn.com



http://www.insightsonindia.com/
http://www.insightsactivelearn.com/

INSIGHTS PT 2020 EXCLUSIVE (SCIENCE AND TECHNOLOGY)

=A =

34.NASAR Kepdr Spacd elescope

It aimsto study the viability of diverting an asteroid by crashing a spacecraft intesiisface
Theprojectaimsto deflectthe orbit of one of the two DidymosasteroidsbetweenEarthand
Mars with an observecraft gauginghe effectof the impactmore effectivelythan ground
basedobserversouldmanage

// Oflginal e \

e
Didymos B \‘?{Z?} "~ _ Didymos A

/

-~

Spacecraft

1

About TESS mission:

T

35.Copernicu$rogramme

TheNationalAeronauticsandSpaced R Y A Yy A & (NNSAJirangiAgERoplanetSurvey
Satellite (TES3¥as discovered a new planetary system call&ES Object of InterestQl)
270.

Whereisit located?TOI270isabout 73light yearsawayfrom Earth,andislocatedin the
constellationPictor (Pictor is a constellation in the southern celestial hemisphere).

The Transiting Exoplanet Survey Satellite (TESS)ASA missiothat will look for planets
orbiting the brightesstarsin 9 I NJk{Iwasled by the Massachusettinstitute of
Technologyvith seedfundingfrom Google.

Mission The mission will monitor at least 200,000 stars for signs of exoplanets, ranging f
Earthsized rocky worlds to huge gas giant planets. TESS, however, will focus on stars th
30 to 100 times brighter than those Kepler examingklis will help astronomers better
understand the structure of solar systems outside of our Earth, and provide insights into
our own solar systerformed.

Orbit: TESS will occupy a neNmsfore-used orbit high above Earth. The elliptical orbit, calle
P/2,isexactlyK I f F 2F GKS Y22y Qa 2NDBAGIE LISNRARZ2R]
13.7 days.

How it works?It will use transit method to detect exégmets. It watches distant stars for
small dips in brightness, which can indicate that planet has passed in front of them. Repe

NOTES

rom
at are

oW

rated

dips will indicate planet passing in front of its star. This data has to be validated by repeated

observations and verifiedyscientists.

)l
)l
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Copernicus is the most ambitio&arth observation programme

It will provide accurate, thely and easily accessible information to impedhe management
of the environment, understand and mitigate the effects of climate change asdrercivil
security.

Copernicus ithe new name for the Global Monitoring for Environment and Security
programme, previously known as GMES.
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1 This initiative i©veaded by the European Commission (EC) in partnership with the European
Space Agency (ESA).

9 Servtes provided by Copernicdand management, the marine environment, atmosphere,
emergency response, securitpdclimate change.

1 Sentinel ESA is developirgnew family of satellites, called Sentinels, specifi¢atiyhe
operational needs of the Copeitus programmeThe Sentinels will provide a unique set of
observations, starting with the alleather, day anchight radar images.

36.Saturn is the planet witthe highest number of moons
Recently the discovery @0 new moon®f Saturnhas madeSaturnthe planet with the highest
number of moons (82).
9 The previous recorcholder, Jupiter, has 79.
 Thiswasannouncdoyi KS LYy G4SNyl GA2y L | RlanstEghieiy A O £ | YA 2y Q
T hT {lGdzNYyQa wn ySgF2dzyR Y22y as wmT1 HANB | NBGINRINT R
direction that Saturn rotates. Three orbit in the same direction that Saturn spins. Two|of
those prograde mons orbit fairly close to the planet while oneldball is farther out.

37 Meteor showers
Meteorsare bits of rock and ice that are ejected from comets as they manoeuvre around their
orbits around the sun.

Meteor showerspn the other hand, are witnessed whé&marth passes through the trail of debris
left by a comet or an asteroid. When a meteor reagltee Earth, it is calledraeteorite and a
series oimeteoriteswhen encountered at once, is termed as a meteor shower.

38 METHANIPOWERED ROCKET ENGINE
T L{wh A& RS[OBE 2YB YAl \i%@ SMedKidisBraanddnethaledielR 2 E & 3
engines

Why use methane?

1 Methane whichcanbe synthesisedwith water andcarbondioxidein spaceisoften
describedasthe space fuel of thduture.

1 Unsymmetrical DiMethyl Hydrazine along with Nitrogen tetroxide for oxigser, currently
being used by ISRO, is said to be highly toxicandercaushg.

1 WhereasMethang apart from beingion-toxic, has ahigher specific impulséwhich means
one kg of the gasanlife one kgof massfor a longertime), it is easyto store, doesnot leavea
residueupon burning, less bulky, and, importantly, can Bgnthesised up irspace

39.Proiect NETRA What is Project NETRA (Network for space
T L{wh KI aProjegt NETRAL ansadrly ¥ object Tracking and Analysis)?

warning system in space to detect debris and 1 Under the project, the ISRO plansiot
other hazards to Indian satellites. up many dnservati,onal facilities:

connected radars, telescopes; data

Significanceof the project: processing units and a contr@éntre.

f  The project will give India its own capability in | § They canamongothers, spot, track and
space situational awareness (SSkg the catalogue objects as small as 10 ap,
other space powers § KA OK A a dz& to a range of 3,40@mand equal to a
threats from debris to Indian satellites. space orbit of around 2,00km.

T bo9c¢w! Qa S@Syiddz2f 3I2Ff A& (G2 OFLIWNddINBE GKS| D9h3 2NJ
geostatianary orbit, scer at 36,000 kmwhere communication satellites operate.
1 The effort would make India a part of international efforts towards tracking, warning abou
and mitigating spacdebiris.

—*
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Possible reasons for this:

41 INTERPLANEBRY POLLUTION

It isasupermassive black hol26,000light yeas away from Earth, near the Galactic Centre
or the centre of the Milky Way.

Whyin News?In recent years, it has shown unusual activity, dredarea around it has been
much brighter tharusual.

It maybethat the Sagitarius A* has become hungrier, and has been feeding on nearby
matter at a markedly faster rate, described adbigfeastt @

It could begrowing faster than usual in sizer that the current model that measures its leve

of brightnesdsinadequateandisin needof anupdate.

A black hole does noemit light by itself, but the matter that it consumes can be a source g
light. A large quantity of gas from the R0star, which travelled close to the black hole last
year, maynow have reachd the latter.

T

T
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What are Tardigrades?

Beresheet: 7 W go without food o water

42 Magnetospheric Multiscale mission (MMS)

OnApril11,2019the IsraelispacecrafBeresheetattemptedto landonthe Moon, but crashed
onthe surface. It was carrying a number of itemsncluding thousands of specimens of a
living organism calle@rdigrade.

The tardigrade, also known aster bear, is among the toughest and most resilient creature

on Earth.

The tardigradecan only be seen under microscope
Half a millimetre long, it is essentialywater-dweller but also inhabits land and, a 2008 stud
found, can survive in the cold vacuum ofliter space

The tardigradecan endure extreme hot and cold temperatutevels

They themselves expel water from their bodies and set off a mechanism to protect their ¢
and can still revive if placed in watefilE NX» ¢ KS 2 NH |l ofhed ¥ O & (1RY 2
rehydration.

The tardigrade derives its name from the fact
that it looks like an eighflegged beaywith a This is the tardigrade.
mouth that can project out like tbngue. -
Atardigradetypicallyeatsfluids, usingits claws
and mouth to tear openplantandanimalcells,
sothat it can suck nutrients out adhem.

It is also known to feast on bacteria and, in son
cases, to kill and eat oth@rdigrades. ’ g It can withstand gamma

radiation, a lack of oxygen
and the intense blast of
solar winds. They can also

for over ten years.

LaN) St Qa C i Bekesheek dag | NJ
launched on boardralcor®.
Beresheetattemptedto becomethe first Israelispacecraftandthe first privately-operated
mission to land on theMoon.

|l

)l
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TheMagnetospheric Multiscale mission (MM®)drecently made the first precise
measurements of an interplanetary shock using higholution instruments.
Theseinterplanetary shocks provide ideal test beds larning about larger universal
phenomenaAbout Magnetospheritission:
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explosively transferring energy from one to the other in a process that is important at the
aun, other planets, and everywhere in the universe, knowmagneticreconnection
1 Reconnectiorimits the performanceof fusion reactorsandis the final governorof geospace
weather that affects modern technological systems suctiedscommunications networks,
GPS navigation, and electrical povgeids.
43FEDOR
1 Russia hd launched an unmanned rocket into space.
9 It carrieda life-size humanoid robothat spent 10 days learning to assist astronauts on the
International Space Station.
1 Known as=EDORwhich stands foFinalExperimental Demonstration Object Researdhe
Skybot F850 is thefirst humanoid robot to be sent to space dgussia
T ¢KS NRBo62GQa YIAY LIlzN1J2asS A4 G2 0SS dzASR Ay 2LISNJ
humans onboard spacecraft and in ousgrace.
1 FEDRwhoisthe sizeanadultandcanemulate movementsof the humanbody, has
apparentlyembraced
 hismission,8 aONAOAY I KAYaStT lFa.aly Faaraadlyd G2 G§KS
Background:
1 Fedor is not the first robot to go intgpace.
1 In2011,NASAsentup Robonaut2, ahumanoidrobot developedwith GeneraMotors that
hada similaraim of working in highiskenvironments.
f In 2013, Japan sent up a small robot caktébol f 2y 3 gAGK GKS L{{Qa TFANREIl
commander.
44 GravitationalLensing
1 | aAy 3 Jahef Webla Space Telescagea sort of time machine, researchers plan to
investigatehow new stars are born, with ¢hhelp of a natural phenomenon called
ogravitational lensing ®
What is gavitational lensing? How it works?
T DN @AGlIGAZ2YLFE € Syaiay3a igénerdl selatiSifchiSi@yiputindss OR YA G SA Y
bendslight.
1 Thegravitationalfield of amassiveobjectwill extendfar into space andcausedight rays
passingloseto that object (and thus through its gravitational field) to be bent and refocused
somewhereelse.
1 Themore massivethe object, the strongerits gravitational field andhence thegreater the
bendingof light raysg just like using densenaterials to make optical lenses results in a
greater amount ofefraction.
Why is lensing useful?
1 Gravitationalensingis usefulto cosmologistdecauset is directly sensitiveto the amount
anddistribution of dark matter.
1 Lensing can helgstronomers work out exactly how much dark matter there is in the Universe
as a whole and also how itdsstributed.
1 Lensing has also been used to help verify the existence of dark ritaiér
What is the Jamas Webb Space Telescope?
I TheJamesVNebbSpae TelescopealsocalledWebbor JWSTisalarge,spacebased
observatorypptimized forinfraredwavelengthswhichwill complementandextendthe
discoverie®f the HubbleSpaceTelescope.
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9 It will cover longer
wavelengths of light than
Hubble andwill have
greatly improved
sensitivity.

1 The longer wavelengths
enable JWST to look
further back in time to
see the first galaxies that
formed inthe early
universe, and to peer
inside dust clouds where
stars and planeiry
systems are forming
today.

Why is Webb an infrared telescope?

1 By viewing the universe at infrared wavelengths Webb will show us things never before s
by any other telescopdt is only at infrared wavelengths that we can sélee first stars and
galaxies forming after the Big Band\nd it is with infrared light that we can see stars and
planetary systems forming inside clouds of dust that are opaque to vigihte

45.MARS SOLAR CONJUNCTION

1 During Mars solar conjunctioMars and Earth will be on oppsite sides of theéSun

9 The Sun expels hot, ionised gas from its corona, which extends fapate.

1 During solar conjunction, this gas can interfere with radio signals when engineers try to
communicate with spacecraft at Mars, corrupting commands asdltig in unexpeed
behaviour from those space explorers.

T 2KSY alNAR RAAILIISFNB FIN Sy2dz3k 0SKAYR
radio interference, engineers hold off on sending commands.

1 Solar conjunction occurs every twears

46 Hayabusa2

1 WI LIJHs&y&basazpacecraftwhichsuccessfullyjnadeits secondouchdownonasteroid
RyugwnJuly 12, 2019, has becorttee first ever space probe to gather material from
beneath the surface of aasteroid

Hayabusa:

1 In midSeptember 2005, Hayabusa landed on the asteltokawa, and managed to collect
samples in the form of gins of asteroidal material. It returned to Earth with the samples in
June 2010therebybecomingthe first spacecraft to return asteroid samples to Earth for
analysis

HayabusaZ:

1 Itisan asteroid sampleeturn mission operated by the Japanese space agg JAXA

M It was launched on 3 December 2014 and rendezvousednetirEarth asteroid 162173
Ryuguon 27 June 2018.

1 Iltisinthe processof surveyinghe asteroidfor ayearanda half, departingin Decembe2019,
andreturning to Earth in Decemb@020.

1 Hayabusazarries multiple science payloads for remote sensing, sampling, and four smal
roversthat will investigatehe asteroidsurfaceto inform the environmentalandgeological
contextof the samplescollected.
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