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Science and Technology
Defence Technology
1. Medium-Range Surface-to-Air Missile (MRSAM)










A new generation Medium-Range Surface-to-Air Missile (MRSAM),
developed by India and Israel, was successfully test-fired from the Integrated
Test Range off Odisha Coast.
This is the first time that the MRSAM system was tested in India.
The missile is similar to the Barak-8 missile used by the Navy’s new
destroyers.
The supersonic missile system was jointly developed with the Israel
Aerospace Industries.
The missile is designed to defend any type of airborne threat including
aircraft and helicopters.
It can intercept supersonic aircraft and even missiles.
The MR-SAM has strike ranges from 50 to 70 km.
Once inducted into Indian Armed forces, it will provide the users capability to
neutralise any aerial threats.
The system also includes a multi-functional surveillance and threat alert
radar for tracking, detection and guidance of the missile.

2. Barak-8 long-range surface-to-air nuclear-capable ballistic missile






India has successfully test-fired the Barak-8 long-range surface-to-air
nuclear-capable ballistic missile, jointly developed with Israel.
The missile configuration is same for both LRSAM/MRSAM.
It has the ability to hit targets within radii of 70 km to 90 km.
The missile is designed to defend against any type of airborne threat
including aircraft, helicopters, anti-ship missiles, and UAVs as well as cruise
missiles and combat jets.
Both maritime and land-based versions of the system exist.

3. Flying Daggers 45
 Two indigenous Tejas Light Combat Aircrafts were recently inducted into the






IAF squadron, known as the ‘Flying Daggers 45’.
Tejas aircraft is considered to be the lightest multi-role supersonic aircraft of
its class.
The aircraft is equipped to handle air-to-air missiles, air-to-surface missiles,
anti-ship missiles, bombs and rockets.
HAL (Hindustan Aeronautics Limited), DRDO (Defence Research and
Development Organisation) and ADA (Aeronautical Development Agency)
are behind the design and development of this Light Combat Aircraft.
The multi-role radar on Tejas was developed as Indian–Israeli venture.

4. S-400


It is the new advanced S-400 air defence missile system deployed by Russia
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NOTES

to annexe Crimea.
India and Russia have signed a deal on S-400 missile systems, a gamechanger in countering airborne threats.
It can tackle all airborne targets at a range of up to 400 km.
The S-400 would help check short and medium range ballistic missile threats.
India is the second purchaser of this system after China.

5. INS Tillanchang








INS Tillanchang, a Water Jet Fast
Attack Craft (WJFAC) was
recently commissioned into the
Indian Navy.
INS Tillanchang is the third ship of
four follow-on WJFAC.
The first two ships of the class, INS Tarmugli and Tihayu (named after an
island in the Andaman, “Tihayu”).
Indian Navy has launched INS Tarasa, the fourth and last ship in the series of
the Water Jet Fast Attack Craft (WJFAC).
INS Tillanchang has been indigenously designed and built and is an upgrade
from the Chetlat class of Fast Attack Craft.
It is an ideal platform for a number of missions like Coastal and Off-shore
Surveillance, EEZ Control, Law Enforcement as well as non-military missions
such as Search and Rescue, Humanitarian Assistance and Disaster Relief.

6. Mormugao






It is indigenously built Guided Missile Destroyer.
It is the second ship of Project 15B.
Project 15B ships feature cutting edge advanced technology and are
comparable to the best ships of similar class anywhere in the world.
These ships have been designed indigenously by the Directorate of Naval
Design, New Delhi.
The P15B destroyers incorporate new design concepts for improved
survivability, sea keeping, stealth and ship manoeuvrability.

7. Airborne early warning and control system (AEW & CS)





The AEW&C Netra system is developed to serve the Indian Air Force in
detection and tracking, identification and classification of threats, guidance
and interception control, display of air situation picture and multi-sensor data
integration.
It is developed by DRDO in collaboration with CAB (Centre for Airborne
Systems) that provides an airborne surveillance system.
It also allows for Search and Rescue Operations, mission planning as well as
record and replay for post mission analysis.

8. Kamov
 India and Russia have signed a deal to jointly produce 200 Kamov Ka-226T
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NOTES

helicopters.
Kamov 226T will replace the ageing
Cheetah and Chetak choppers.
Kamov is a small, twin engine Russian
utility helicopter.

9. ICGS ‘Aryaman’ & ‘Atulya’





The Indian Coast Guard Ships ‘Aryaman’ and ‘Atulya’, the eighteenth and
nineteenth in the series of twenty Fast Patrol Vessels (FPVs), designed and
built by Cochin Shipyard Limited, were commissioned at Kochi.
Equipped with state-of-the-art weaponry, advanced communication and
navigational equipment, the ships are ideal platform for undertaking
multifarious close-coast missions such as surveillance, search and rescue and
interdiction.
The special features of the ships include an Integrated Bridge Management
System (IBMS) and Integrated Machinery Control System (IMCS).

10.TAPAS 201 (RUSTOM – II)





DRDO has successfully carried out the maiden flight of TAPAS 201 (RUSTOM –
II), a Medium Altitude Long Endurance (MALE) Unmanned Aerial Vehicle
(UAV).
It is also the first R&D prototype UAV which has undergone certification and
qualification for the first flight from the Centre for Military Airworthiness &
Certification (CEMILAC) and Directorate General of Aeronautical Quality
Assurance (DGAQA).
TAPAS 201 is being developed to carry out the Intelligence, Surveillance and
Reconnaissance (ISR) roles for the three Armed Forces with an endurance of
24 hours.

11.Navy inducts four indigenously developed sonars systems





Indigenously developed sonars that will boost its underwater surveillance
capability.
The systems have been designed and developed by NPOL, a Kochi based
laboratory of DRDO.
Provides a fillip to the quest for self-reliance.
The newly inducted systems include:
o Abhay – compact hull mounted sonar for shallow water crafts.
o Humsa UG – upgrade for the Humsa sonar system.
o AIDSS – Advanced Indigenous Distress sonar system for submarines.
o NACS – Near-field Acoustic Characterisation System.

12. INS Chennai



INS Chennai, a P 15A Guided Missile
Destroyer, has been commissioned
into the Indian Navy.
This marks the formal induction into
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the Navy of the third and the last of the three ‘Kolkata’ class destroyers.
The vessel is indigenously designed by the Indian Navy’s in-house
organisation, Directorate of Naval Design and constructed by Mazagon Dock
Limited, Mumbai.
The ship is equipped to fight under Nuclear, Biological and Chemical (NBC)
warfare conditions.
A unique feature of this ship is the high level of indigenisation incorporated in
the production, accentuating our national objective of ‘Make in India’.

NOTES

13.Prithvi-II missiles






Prithvi-II is a short-range surface-to-surface missile.
Inducted into India’s armed forces in 2003, Prithvi II is the first missile to be
developed by DRDO under India’s IGMDP (Integrated Guided Missile
Development Program).
The missile, capable of reaching targets 350 km away, can carry a 500-kg
nuclear warhead.
Also, Prithvi is India’s first indigenously-built ballistic missile.
Prithvi-II has been designed to operate with both liquid and solid fuels and is
capable of carrying both conventional and nuclear payloads.

14.Agni-I missile








Agni-I is a 12
tonne, 15
metre long,
700km range
missile.
It has a
specialised
navigation
system called
Ring Laser
Gyro- INS to
ensure high
degree of
accuracy to hit the target.
It is a single stage missile that is powered by solid propellants and can carry a
nuclear warhead of 1000kg.
Agni-I can be fired from both road and rail mobile launchers at short notice.
The DRDO has designed and developed the series of Agni missiles.

15.Agni-5 missile




Agni-5, India’s longest range nuclear capable missile, was recently
successfully test fired from the Kalam Island off Odisha coast by DRDO.
The intercontinental surface-to-surface nuclear capable ballistic missile, the
latest in India’s “Agni” family.
The Agni 5 missile, with new technology for navigation and guidance, gives
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India the strategic depth it needs to contain its enemies.
Agni-5 has a range of over 5,000 km and can carry about a 1,000-kg warhead.
It can target almost all of Asia including Pakistan and China and Europe.
India describes the Agni – 5 missile system as a ‘weapon of peace’.

NOTES

16.Khanderi Submarine






Khanderi is the second Scorpene submarine under Project-75 being built at
Mazgaon Docks Limited (MDL).
Khanderi is named after the Island fort of Maratha forces, which played a
vital role in ensuring their supremacy at sea in the late 17th century.
The attack can be launched with torpedoes, as well as tube-launched antiship missiles, whilst underwater or on surface.
The submarine is designed to operate in all theatres, including the tropics.
It can undertake multifarious types of missions typically undertaken by any
modern submarine like anti-surface warfare, anti-submarine warfare,
intelligence gathering, mine laying and area surveillance.

17.Babur-3 Missile




Pakistan has successfully test-fired its first Submarine-Launched Cruise
Missile capable of carrying a nuclear warhead up to 450km. This has given
Pakistan a “credible” second-strike capability.
The missile, Babur-3, was fired from an underwater, mobile platform and hit
its target with precise accuracy.
Babur-3 is a sea-based variant of Ground Launched Cruise Missile (GLCM)
Babur-2.

18.India’s first ship to use solar energy on board



The Indian Navy has installed solar panels on board survey ship INS
Sarvekshak, based in Kochi.
With this, Sarvekshak has become the first ship in India, perhaps first in the
world, to use solar energy on board.

19. Indian Ballistic Missile Defence Programme





The Indian Ballistic Missile Defence Programme is an initiative to develop and
deploy a multi-layered ballistic missile defence system to protect
from ballistic missile attacks.
It is a double-tiered system consisting of two land and sea-based interceptor
missiles, namely the Prithvi Air Defence (PAD) missile for high altitude (Exo)
interception, and the Advanced Air Defence (AAD) Missile for lower altitude
(Endo) interception.
The two-tiered shield should be able to intercept any incoming missile
launched from 5,000 kilometres away.

20.WLR SWATHI


Weapon Locating Radar (WLR), SWATHI, developed by DRDO’s Electronics &
Radar Development Establishment (LRDE), provides fast, automatic and
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accurate location of all enemy weapons like mortars, shells and rockets firing
within in its effective zone of coverage.
The system is capable of adjusting the fire of our own artillery weapon also.
Thus, WLR has two roles to perform i.e. Weapon Location Mode for enemy
Artillery and Direction of Own artillery Fire (DOOAF) Mode for our own
Artillery.

NOTES

21.Brahmos missile







India has successfully test-fired the Brahmos supersonic cruise missile, which
is capable of carrying a warhead of 300 kg.
Brahmos has been developed as part of a joint venture between India and
Russia.
Its earlier strike range was 290 km. But after India’s induction into the Missile
Technology Control Regime (MTCR) in June 2016, missile’s range has been
increased beyond 300km in the same configuration.
The two-stage missile, one being solid and the second one ramjet liquid
propellant, has already been inducted into the Army and Navy, while the Air
Force version is in final stage of trial.
It is the world's fastest anti-ship cruise missile in operation. The missile
travels at speeds of Mach 2.8 to 3.0.
The land-launched and ship-launched versions are already in service, with the
air and submarine-launched versions currently in the testing phase.

22.Light Combat Aircraft (LCA) Tejas









Tejas is a single-engine lightweight multirole fighter jet.
It is the smallest and lightest in its class of
contemporary supersonic combat aircraft.
It will replace country’s aging MiG-21
fighters.
It is manufactured by Hindustan Aeronautics Limited (HAL).
LCA Tejas has a limited reach of a little over 400-km. It will be mainly used for
close air-to-ground operations.
The first squadron of indigenously designed and manufactured Light Combat
Aircraft (LCA) Tejas was inducted into Indian Air Force (IAF).
The first squadron of LCA Tejas has been named as ‘Flying Daggers’.
LCA Tejas is not the first indigenous fighter to be inducted into the IAF. In
1967, IAF had formed the first operational squadron with the indigenous HF24 Marut fighter.

23.Rafale fighter jets



The Rafale is a twin-engine fighter, multi-role fighter aircraft manufactured
by French aviation company Dassault.
These aircrafts is capable of carrying out all combat missions such as
interception, air defence, in-depth strikes, ground support, reconnaissance,
anti-ship strikes and nuclear deterrence.
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India and France has signed an Inter-Governmental Agreement for the
purchase of 36 Rafale fighter jet.
This is the first fighter aircraft deal signed by India with other country since
the purchase of Sukhoi aircrafts from Russia in the late 1990’s.
Anil Ambani led Reliance Group and French aerospace giant Dassault
Aviation have signed deal to set up a joint venture called Dassault Reliance
Aerospace.
The Dassault Reliance Aerospace will execute offsets for the recently
concluded India-France deal for 36 Rafale fighter jets.

NOTES

24.INS Arihant







INS Arihant is the lead ship of India's Arihant class of nuclearpowered ballistic missile submarines.
It is India's first indigenously-constructed nuclear submarine.
It was built with Russia’s help under Advanced Technology Vessel (ATV)
project started in the 1980s.
It is powered by 83 MW pressurised light water nuclear reactor with enriched
uranium fuel.
INS Arihant was formally commissioned in August 2016.
It is capable of carrying nuclear-tipped ballistic missiles, the class referred to
as Ship Submersible Ballistic Nuclear (SSBN).
o These are designed to cruise the waters carrying nuclear weapons and
provides a nation, with an assured second strike capability.

25.Nirbhay Missile






Nirbhay is a long range surface-to-surface nuclear-capable subsonic cruise
missile developed indigenously by the DRDO.
So far only one of the four test firings of the missile was successful.
It is capable of carrying multiple payloads including nuclear warheads.
It is capable to engage several targets in a single flight.
It has strike range of 700 km to 1000km.

26.Dhanush




Dhanush is the indigenous Advanced Towed Artillery Gun System (ATAGS).
It is developed by Defence Research and Development Organisation (DRDO)
in collaboration with the private sector companies. `
It boasts a range of 45 km with accuracy and precision.

27.INS Kalvari





INS Kalvari is Indian Navy’s first indigenous Scorpene-class stealth
submarine.
It is a diesel-electric attack submarine which is built under the strategic
Project 75 by Mazagon Dock Limited (MDL) in collaboration with French naval
defence and Energy Company DCNS.
INS Kalvari is also known as Tiger Shark (or S50).
It can undertake various operations including multifarious warfare, Anti-
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submarine warfare, Intelligence gathering, mine laying, area surveillance etc.
It can launch attack on the enemy using precision guided weapons and attack
can be launched from underwater or on surface.

NOTES

28.INS Viraat




The world’s longest serving warship INS Viraat was decommissioned by the
Indian Navy.
This marks the end of an era of Viraat being the flagship of the Indian Navy.
INS Viraat holds Guinness Books of record of being the longest serving
warship in the world.
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Space Technology

NOTES

1. Space technology to safeguard thatched roofs







The scientists of the Vikram Sarabhai Space Centre (VSSC) are planning to
use the technology that protects rocket launch vehicles from hightemperature fire to protect the thatched roofs and even prevent water
seepage in concrete buildings.
The technology uses the ceramic-polymer hybrid (CASPOL). CASPOL is waterbased ready-to-coat product.
Caspol can withstand up to 800 degree Celsius.
It is eco-friendly as it is free of toxic materials.
Benefits:
o Seats in automobiles, public transport system and seat cushions of
railway coaches can be made fireproof when Caspol is applied.
o When applied over the concrete surface of buildings, fill up the micro
cracks and holes on concrete to prevent water from seeping in.
o The high emissivity of the product reduces the temperature inside
the building by at least 5 to 6 degree Celsius.

2. Scramjet Engine











Rockets usually carry both fuel and oxidiser for easy combustion.
Scramjet engine uses the oxygen from atmosphere to compress fuel, thus
reducing the weight of rocket and increasing the efficiency.
This is helpful for flying at hypersonic speed – Mach 5 and above.
These engines have no moving parts. Instead of the rotating compressor and
turbine in a jet engine, air is compressed and expanded by complex systems
of shockwaves under the front of the aircraft, inside the inlet and under the
fuselage at the rear.
The scramjet engine can also liquefy the oxygen and store it on board.
Scramjet engines will help bringing down launch cost by reducing the
amount of oxidiser to be carried along with the fuel.
Scramjet engines designed by ISRO uses hydrogen as fuel and the oxygen
from the atmospheric air as the oxidiser.
The scramjet engine is used only during the atmospheric phase of the
rocket’s flight.
India became the fourth country to demonstrate the flight testing of a
scramjet engines.

3. Einstein ring





Scientists have discovered an unusual astronomical object: an Einstein ring.
An Einstein ring is a distorted image of a very distant galaxy, which is termed
“the source”.
The distortion is produced by the bending of the light rays from the source
due to a massive galaxy, termed “the lens”, lying between it and the
observer.
When the two galaxies are exactly aligned, the image of the more distant
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galaxy is converted into an almost perfect circle which surrounds the lens
galaxy.
The irregularities in the circle are due to asymmetries in the source galaxy.
These phenomena, predicted by Einstein’s theory of General Relativity, are
quite rare but scientifically interesting.

NOTES

4. LISA Pathfinder





LISA Pathfinder, a mission led by the European Space Agency (ESA) with
contributions from NASA, has successfully tested a key technology needed to
build a space-based observatory for detecting gravitational waves.
(LISA) Pathfinder spacecraft has positioned itself in gravitational stasis at the
first Langrangian Point (L1) that lets its instruments hang in freefall.
This is expected to filter out extraneous cosmic noise so the spacecraft can
achieve its mission: measuring gravitational waves, the “sound” of the
universe.
LISA Pathfinder, formerly known as Small Missions for Advanced Research in
Technology-2 (SMART-2).

5. Space Launch System (SLS)





NASA’s Space Launch System, is a powerful, advanced launch vehicle for a
new era of human exploration beyond Earth’s orbit.
SLS will launch crews of up to four astronauts in the agency’s Orion
spacecraft on missions to explore multiple, deep-space destinations.
It will open new possibilities for payloads, including robotic scientific
missions to places like Mars, Saturn and Jupiter.
NASA has described the SLS as the “world’s most powerful rocket”.

6. Cartosat-2 Series satellite




Cartosat-2 is an Earth observation satellite in a sun-synchronous orbit and
the second of the Cartosat series of satellites.
The satellite was built, launched and maintained by the Indian Space
Research Organisation.
The 725.5-kg Cartosat-2 series satellite imagery would be useful for
cartographic applications, urban and rural applications, coastal land use and
regulation, and utility management like road networking.

7. Juno spacecraft





NASA’s unmanned Juno
spacecraft has successfully
entered Jupiter’s orbit.
Mission to study Jupiter’s
composition and evolution.
It’s the first spacecraft to orbit
Jupiter since Galileo.
Juno became the first spacecraft
to cruise this far out into the
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solar system powered solely by the sun, beating Europe’s Rosetta spacecraft.
Juno will peer through the planet’s thick clouds, map its gargantuan magnetic
field and probe through the crushing atmosphere for evidence of a dense
inner core.
The probe also will hunt for water in Jupiter’s thick atmosphere.
It is an armored spacecraft – its computer and electronics are locked in a
titanium vault to shield them from harmful radiation.
NASA’s Juno spacecraft has sent an image of Jupiter and three of its moons.
It’s the first spacescape returned after the probe’s daring plunge through
Jupiter’s lethal radiation belts.

NOTES

8. New Horizons Mission





NASA’s New Horizons mission was launched on 19 January 2006, and has
been travelling through space for the past nine years.
New Horizon’s core science mission is to map the surfaces of Pluto and
Charon, to study Pluto’s atmosphere and to take temperature readings.
NASA has extended its mission to go further into the Kuiper Belt to explore
an ancient object.
Kuiper belt is a region of the solar system beyond the planets, extending
from the orbit of Neptune. It consist mainly small bodies or remnants from
the solar system’s formation.

9. Dawn mission





NASA’s Dawn mission will study the asteroid Vesta and dwarf planet Ceres,
celestial bodies believed to have accreted early in the history of the solar
system.
The mission will characterize the early solar system and the processes that
dominated its formation.
Dawn mission have identified, on the dwarf planet Ceres, permanently
shadowed regions most of which likely have been cold enough to trap water
ice for a billion years.
The findings suggest that that ice deposits could exist in these regions even
now.

10. NASA-ISRO Synthetic Aperture Radar (NISAR)
 ISRO and NASA are jointly working on ‘Dual Frequency (L&S band) Synthetic


Aperture Radar Imaging Satellite’ which will be useful for variety of
applications including natural resources mapping and monitoring.
The satellite will be used for estimating agricultural biomass over full
duration of crop cycle, assessing soil moisture, monitoring of floods and oil
slicks, coastal erosion, coastline changes and variation of winds in coastal
waters, assessment of mangroves and surface deformation studies among
others.

11. ScatSat- 1


The indigenously developed weather forecasting satellite will monitor sea
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surface winds and help predict the genesis of cyclones.
The primary payload of ScatSat-1 is a scatterometer to keep a watch on the
speed and direction of ocean winds that indicate the formation and
strengthening of cyclones.
It is a polar orbiting satellite that will take two days to cover the globe.
The data will be used by NASA, European Organisation for the Exploitation of
Meteorological Satellites, and National Oceanic and Atmospheric
Administration as well.
The satellite will replace Oceansat-2.
Currently India is dependent on NASA’s ISS-RapidScat for prediction of
cyclone forecasting and weather prediction.
Scatterometer:
o A scatterometer in the satellite will help predict formation of
cyclones in the seas.
o A scatterometer is a microwave radar sensor.
o It will measure the direction and speed of winds over the seas and
oceans.

NOTES

12.C- band Polarimetric Doppler weather radar (C-DWR)






To improve weather forecasting services, Indian Space Research
Organisation has commissioned Doppler weather radar at the Vikram
Sarabhai Space Centre (VSSC), Thiruvanthapuram.
It is the first of its kind in South India.
The only other C- DWR in the country is at Chirapunji.
Two more units are coming up at Bhuj in Gujarat and Gopalpur in Odisha.
Features:
o The DWR is expected to aid rainfall estimation and detect
thunderstorm, cyclones and other severe weather events within a
radius of 400 km.
o The radar is designed to improve precision in long range weather
forecasting and surveillance using the Doppler Effect.
o It works by bouncing a microwave signal off a target and analysing
how the object’s motion has altered the frequency of the return
signal.

13. OSIRIS-Rex






The Origins, Spectral Interpretation, Resource Identification, Security,
Regolith Explorer (OSIRIS-REx) is a NASA asteroid study and sample return
mission.
Its mission is to study asteroid Bennu, a carbonaceous asteroid, and return a
sample to Earth in 2023 for detailed analysis.
The material returned is expected to enable scientists to learn more about
the formation and evolution of the Solar System and the source of organic
compounds that led to the formation of life on Earth.
Asteroids:
o Asteroids are small, airless rocky worlds revolving around the sun
that are too small to be called planets.
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o They are also known as planetoids or minor planets.
o In total, the mass of all the asteroids is less than that of Earth’s moon.
o Many have hit Earth in the past, and more will crash into our planet in the future.
o Most asteroids lie in a vast ring between the orbits of Mars and Jupiter.
The Differences between an Asteroid, Comet, Meteoroid, Meteor and Meteorite?
o Asteroid: A relatively small, inactive, rocky body orbiting the Sun.
o Comet: A relatively small object whose ices can vaporize in sunlight forming an atmosphere
(coma) of dust and gas and, sometimes, a tail of dust and/or gas.
o Meteoroid: A small particle from a comet or asteroid orbiting the Sun.
o Meteor: The light phenomena which results when a meteoroid enters the Earth’s
atmosphere and vaporizes; a shooting star.
o Meteorite: A meteoroid that survives its passage through the Earth’s atmosphere and lands
upon the Earth’s surface.

14. Quess satellite



China has launched the world’s first quantum satellite- Quantum Experiments at Space Scale, or
QUESS.
It is an effort to establish communications that cannot be hacked.
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QUESS is designed to establish ‘hack-proof’ quantum communications by
transmitting uncrackable keys from space to the ground.
The satellite will be put into Earth orbit around 500 km above ground.
Quantum communication:
o Quantum communication boasts ultra-high security as a quantum
photon can neither be separated nor duplicated.
o Quantum communications technology is nearly impossible to hack
because any interference to transmission of information destroys it.

NOTES

15.Tiangong 2






It is a space station launched by China recently.
It is part of China’s plan to establish a manned space station around 2022.
It is placed at 380 kilometres above Earth. There are two astronauts on
board.
Tiangong 2 will be used to test space technology and conduct medical and
space experiments.
Manned mission by China:
o China has successfully launched longest-ever manned mission by
taking two astronauts into the orbit.
o Both astronauts will spend a month aboard an experimental space
laboratory Tiangong-2.
o They will conduct aerospace medical experiments, undertake
ultrasound tests during space travel for the first time and cultivate
plants in space.

16.INSAT- 3DR





INSAT-3DR is an advanced meteorological (weather observation) satellite
built by India to provide a variety inputs essential for accurate weather
forecasting.
It is equipped with three payloads (instruments), namely, a Multispectral
Imager, Sounder and weather Data Relay Transponder.
The major users of the service will be the Indian Coast Guards, Airports
Authority of India (AAI), Directorate General of Shipping, Defence Services
and fishermen.
The Indian service region will cover a large part of the Indian Ocean and will
also include Bangladesh, Bhutan, Maldives, Nepal, Seychelles, Sri Lanka and
Tanzania for providing distress alert services.

17.High-Throughput Communication Spacecraft






India is on the cusp of a satellite-driven digital or broadband revolution,
similar to DTH or direct-to-home broadcasting, with a plan to deploy five
high-throughput communication spacecraft (HTSs).
HTSs have been game-changers in the West, providing Internet connectivity
many times faster, smoother, easier and probably cheaper than now.
HTS reuses satellite ‘beams’ several times over smaller areas.
HTS are primarily deployed to provide broadband Internet access service
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(point-to-point) to regions unserved or underserved.
HTS can furthermore support point-to-multipoint applications and even
broadcast services such as DTH distribution to relatively small geographic
areas served by a single spot beam.

NOTES

18. Cassini Mission








Cassini–Huygens is an unmanned spacecraft sent to the planet Saturn.
Cassini is the fourth space probe to visit Saturn and the first to enter orbit.
Its design includes a Saturn orbiter and a lander for the moon Titan.
The lander, called Huygens, landed on Titan in 2005. The spacecraft was
launched on October 15, 1997.
This was the first landing ever accomplished in the outer Solar System.
NASA’s Cassini spacecraft has entered the final year (final phase, called the
Grand Finale) of its epic voyage during which it will make the closest-ever
observations of the planet.
Objectives:
o Study the dynamic behavior of the rings of Saturn.
o Determine the composition of the satellite surfaces
o Study the dynamic behavior of Saturn’s atmosphere at cloud level.

19.Five-hundred-meter Aperture Spherical Telescope (FAST)




China has unveiled the world’s largest radio telescope nicknamed Tianyan.
The Five-hundred-meter Aperture Spherical Telescope (FAST) was launched
in a mountainous region of China’s Guizhou province.
Like radio telescopes in other parts of the world, FAST will study interstellar
molecules related to how galaxies evolve.

20.GSAT-18






ISRO’s communication satellite GSAT-18 has successfully been launched.
GSAT-18 is the 20th satellite from ISRO to be launched by the European
space agency.
The main aim of GSAT-18 is to provide telecommunications services like
Television, telecommunication, VSAT and digital satellite news.
The GSAT-18 has been placed in a Geosynchronous Transfer Orbit (GTO).
In the coming days, ISRO will perform the orbit raising manoeuvres to place
the GSAT-18 in the Geostationary Orbit (36,000 km above the equator).

21.International Space Station (ISS)





The International Space Station (ISS) is a space station, or a habitable
artificial satellite, in low Earth orbit.
The ISS is now the largest artificial body in orbit.
The ISS serves as a microgravity and space environment research laboratory
in which crew members conduct experiments in biology, human biology,
physics, astronomy, meteorology and other fields.
The station is suited for the testing of spacecraft systems and equipment
required for missions to the Moon and Mars.
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It completes 15.54 orbits per day.
ISS is the ninth space station to be inhabited by crews, following the Soviet
and later Russian Salyut, Almaz, and Mir stations as well as Skylab from the
US.
The ISS programme is a joint project among five participating space
agencies: NASA (US), Roscosmos (Russia), JAXA (Japan), ESA (Europe), and
CSA (Canada).
The ownership and use of the space station is established by
intergovernmental treaties and agreements.
The station is divided into two sections, the Russian Orbital Segment (ROS)
and the United States Orbital Segment (USOS), which is shared by many
nations.

NOTES

22.Metallic asteroid Psyche




Scientists have detected the presence of water on Psyche, the largest
metallic asteroid in our solar system and the target of a proposed NASA
mission.
New observations from the NASA Infrared Telescope Facility in Hawaii show
evidence of water or hydroxyl on its surface.
About Psyche:
o Psyche is about 300 kilometres across and is made of almost pure
nickel-iron metal.
o Located in the asteroid belt, it is thought to be the remnant core of a
budding planet that was mostly destroyed by impacts billions of years
ago.

23.China launches pulsar test satellite




China has launched X-ray pulsar navigation satellite into space to detect
signs of pulsars, which are very high density stars formed by neutrons.
The satellite operates in a Sun-synchronous orbit and will conduct in-orbit
experiments using pulsar detectors to demonstrate new technologies.
The X-ray pulsar navigation will help reduce the spacecraft’s reliance on
ground-based navigation methods and is expected to lead to autonomous
spacecraft navigation in the future.

24.Geostationary Operational Environmental Satellite-R (GOES-R)






NASA has successfully launched for the National Oceanic and Atmospheric
Administration (NOAA) the first in a series of highly advanced geostationary
weather satellites.
The satellite is known as Geostationary Operational Environmental SatelliteR (GOES-R).
GOES-R has been renamed as GOES-16.
It will strengthen NOAA’s ability to issue life-saving forecasts and warnings
and is aimed at make the United States an even stronger, more resilient
weather-ready nation.
Beyond weather forecasting, GOES-16 also will be part of the Search and
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Rescue Satellite Aided Tracking (SARSAT) System, an international satellitebased search and rescue network operated by NOAA.

NOTES

25. James Webb Space Telescope







The James Webb Space Telescope (JWST) is the largest space telescope ever
built.
It is an international collaboration between of about 17 countries including
NASA, European Space Agency (ESA) and the Canadian Space Agency (CSA).
It is under construction and scheduled to launch in October 2018.
The telescope is 100 times more potent than its predecessor, Hubble, and
three times larger.
The telescope will be used to look back to the first galaxies born in the early
universe more than 13.5 billion years ago, and observe the sources of stars,
exoplanets, and even the moons and planets of our solar system.

26. India’s first private moon mission




TeamIndus, a Bengaluru-based private aerospace company, is all set to send
a spacecraft to the moon in December, 2017, aboard an Indian Space
Research Organisation (ISRO) rocket.
The mission’s aim is to land this spacecraft on the moon, have it travel at
least 500 metres and beam high- definition video, images and data back to
the earth.
It is one of the four international teams — and the only one from India — in
the running for the Google Lunar XPRIZE, a $30 million (approx. Rs. 200
crore) competition, to encourage private companies to launch space
missions.

27.RESOURCESAT-2A






PSLV-C36, ISRO’s Polar Satellite Launch Vehicle has successfully launched the
1,235 kg RESOURCESAT-2A Satellite.
RESOURCESAT-2A is a Remote Sensing satellite which is a follow on mission
to RESOURCESAT-1 and RESOURCESAT-2, launched in 2003 and 2011
respectively.
RESOURCESAT-2A carries two Solid State Recorders with a capacity of 200
Giga Bits each to store the images taken by its cameras which can be read out
later to ground stations.
The data sent by RESOURCESAT-2A will be useful for agricultural applications
like crop area and crop production estimation, drought monitoring, soil
mapping, cropping system analysis and farm advisories generation.
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28.TanSat






China has launched a 620-kg TanSat satellite which is a global carbon dioxide
monitoring satellite to understand climate change.
The satellite was sent into a sun synchronous orbit about 700 kms above the
earth and will monitor the concentration, distribution and flow of carbon
dioxide (CO2) in the atmosphere.
The satellite will provide China’s policy makers with independent data.
On a three-year mission, TanSat will thoroughly examine global carbon
dioxide levels every 16 days, accurate to at least 4 ppm (parts per million).
China is the third country after Japan and the US to monitor greenhouse
gases through its own satellite.

29.China opens 1st fully-owned satellite ground station






China has launched its first fully- owned overseas satellite ground station
near the North Pole which could enable Beijing to collect satellite data
anywhere on the Earth at a speed it said was the fastest in the world.
The facility is located in Sweden about 200 kms north of the Arctic Circle.
The new facility would play an important role in China’s Gaofen project – a
network of observation satellites orbiting the Earth to provide global
surveillance capabilities – which was due to be completed in 2020.
The shorter time is because the mapping, weather, reconnaissance and
military satellites orbiting the North Pole are able to pass around the Earth
about 12 times each day, while those flying over China can orbit the Earth
only about five times each day.

30. GSLV Mark III







The GSLV-III or Geosynchronous Satellite Launch Vehicle Mark III is a launch
vehicle developed by the Indian Space Research Organization.
GSLV Mk III is conceived and designed to make ISRO fully self reliant in
launching heavier communication satellites of INSAT-4 class, which weigh
4500 to 5000 kg.
The vehicle envisages multi-mission launch capability for Geosynchronous
Transfer Orbit (GTO), Low Earth Orbit (LEO), Polar and intermediate circular
orbits.
Cryogenic engines are used in the upper stage of a rocket launch as they
provide the maximum thrust to a launcher vehicle.
The cryogenic upper stage, designated as C25, was tested for 50 seconds
which is a significant milestone in the ISRO’s development of indigenous
cryogenic propulsion technology.
Cryogenics:
o Cryogenics is the study of substances at very low temperature – at
minus 150 degrees Celsius and less, in which gases like oxygen,
hydrogen and nitrogen turn liquid.
o Cryogenic engines are called so because they use liquid oxygen and
liquid hydrogen as fuel.
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31.Mission Lucy




It is the NASA mission to explore Jupiter’s mysterious Trojan asteroids.
Lucy, a robotic spacecraft, is scheduled for October 2021 launch.
This is a unique opportunity because the Trojans are remnants of the
primordial material that formed the outer planets; they hold vital clues to
deciphering the history of the solar system.

32. Sunspots





Sunspots are darker, cooler areas on the surface of the sun in a region called
the photosphere.
The photosphere has a temperature of 5,800 degrees Kelvin. Sunspots have
temperatures of about 3,800 degrees K.
They look dark only in comparison with the brighter and hotter regions of the
photosphere around them.
Sunspots can be very large, up to 50,000 kilometres in diameter.

33.Kirameki-2 satellite



Japan has successfully launched its first military communications satellite
Kirameki-2.
The new satellites are also aimed at stepping up Japan’s emergency response
capability in case of natural disaster, China’s maritime activity from southern
Japanese waters to the South China Sea, as well as missile threats from North
Korea.

34.NAVIC (Navigation with Indian Constellation)








NAVIC also known as the Indian Regional Navigation Satellite System (IRNSS)
consists of seven satellites in orbit i.e, three Geostationary Earth Orbit (GEO)
satellites and four Geosynchronous orbit (GCO) satellites.
(IRNSS) is similar to the GPS (Global Positioning System) of the US, Glonass
of Russia and Galileo of Europe as well as China’s Beidou.
While GPS and Glonass are fully functional global systems, the Chinese and
the Japanese systems offer regional coverage and Europe’s Galileo is yet to
be operational.
IRNSS is said to be the “Indian GPS” that will give accurate real-time
positioning and timing services over India and the region around it extending
to 1,500km.
The applications of IRNSS are: terrestrial, aerial and marine navigation,
vehicle tracking and fleet management, terrestrial navigation for hikers and
travellers, disaster management etc.
IRNSS will provide two types of services:
o Standard Positioning Services (SPS), which will be provided to all
users.
o Restricted Services – (RS), which will grant access only to authorised
users.
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35.ASTROSAT








ASTROSAT is India’s first dedicated multi wavelength space observatory.
This scientific satellite mission endeavours for a more detailed understanding
of our universe.
ASTROSAT is designed to observe the universe in the Visible, Ultraviolet, low
and high energy X-ray regions of the electromagnetic spectrum
simultaneously with the help of its five payloads.
Astrosat aims at understanding the high energy processes in neutron stars
and black holes, to estimate magnetic fields of neutron stars, to study star
birth regions and high energy processes in star systems lying beyond the
Milky Way galaxy.
This mission has put ISRO in a very exclusive club of nations that have spacebased observatories.
Only the United States, European Space Agency, Japan and Russia have such
observatories in space.

36.Blazars




Blazars are among the brightest objects in the universe, a type of galaxy
whose intense emissions are powered by super-sized black holes.
NASA’s Fermi Gamma-ray space telescope has identified the farthest
gamma-ray blazars.
These luminous galaxies, known as blazars are the most distant ever detected
and are expected to shed light on the cosmic evolution of black holes.

37.ISRO launches record 104 satellites





The Indian Space Research Organisation (ISRO) has successfully launched a
record 104 satellites into space on a single rocket.
The country that comes second to India in this aspect is Russia, who is far
behind with a maximum of 37 satellite launches from a single rocket.
The rocket used was PSLV-XL.
The XL version of the PSLV was earlier used in India’s Mars Orbiter Mission
(MOM) and Chandrayan-I.

38.Great Observatories satellites







NASA Great Observatories satellites are four large, powerful space-based
astronomical telescopes.
Each of the four missions was designed to examine a specific
wavelength/energy region of the electromagnetic spectrum (gamma rays, Xrays, visible and ultraviolet light, infrared light).
The four Great Observatories were launched between 1990 and 2003, and
three remain operational as of 2017.
Hubble Space Telescope (HST):
o The Hubble Space Telescope (HST) primarily observes visible
light and near-ultraviolet.
o It is still operational.
Compton Gamma Ray Observatory (CGRO):
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o Gamma Ray Observatory (CGRO) primarily observed gamma rays.
o It is no longer operational.
Chandra X-ray Observatory (CXO):
o The Chandra X-ray Observatory (CXO) primarily observes soft x-rays.
o It is still operational.
Spitzer Space Telescope (SST):
o The Spitzer Space Telescope (SST) observes the infrared spectrum.
o It is the last mission of the NASA Great Observatories program.
o It is still operational.

NOTES

39.Europa Clipper




NASA’s ‘Europa Clipper’ set to launch in the 2020s will probe the habitability
of Jupiter’s icy moon Europa.
Europa has long been a high priority for exploration because it holds a salty
liquid water ocean beneath its icy crust.
The ultimate aim of Europa Clipper is to determine if Europa is habitable,
possessing all three of the ingredients necessary for life: liquid water,
chemical ingredients, and energy sources sufficient to enable biology.

40.Chandrayaan-1






India’s first mission to Moon, the Chandrayaan-1, that was considered lost
almost eight years back, has been found orbiting the Moon some 200
kilometers above the lunar surface according to a recent NASA report.
It was launched on October 22, 2008.
The Chandrayaan-1 mission performed high-resolution remote sensing of the
moon in visible, near infrared (NIR), low energy X-rays and high-energy X-ray
regions.
One of the objectives was to prepare a three-dimensional atlas (with high
spatial and altitude resolution) of both near and far side of the moon.
It aimed at conducting chemical and mineralogical mapping of the entire
lunar surface for distribution of mineral and chemical elements such as
Magnesium, Aluminium, Silicon, Calcium, Iron and Titanium as well as high
atomic number elements such as Radon, Uranium and Thorium with high
spatial resolution.

41. GRAPES-3 experiment








The GRAPES-3 experiment (or Gamma Ray Astronomy PeV EnergieS phase-3)
located at Ooty in India.
It was started by Tata Institute of Fundamental Research and the Japanese
Osaka City University, and now also includes the Japanese Nagoya Women’s
University.
GRAPES-3 is designed to study cosmic rays.
The GRAPES-3 experiment is getting upgraded to detect solar storms.
The upgraded detector will have an increased coverage and improved
capacity to determine the direction of incident cosmic rays.
Solar Storms:
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o Solar storms occur when the Sun emits huge bursts of energy in the
form of solar flares and coronal mass ejections.
o These phenomena send a stream of electrical charges and magnetic
fields toward the Earth at a speed of about three million miles per
hour.
o Solar storms can also disrupt satellites and various forms of electronic
communications.

NOTES

42. Brown dwarfs





Scientists have identified a record-breaking brown dwarf, which possesses
the ‘purest’ composition that is about 90 times as massive as the planet
Jupiter, located 750 light years away in the outermost reaches of our galaxy.
Brown dwarfs are intermediate between planets and fully-fledged stars.
The mass of brown dwarfs is too small for full nuclear fusion of hydrogen to
helium (with a consequent release of energy) to take place, but they are
usually significantly more massive than planets.

43.Titan








Titan is the largest moon of Saturn.
It is the only moon known to have a dense atmosphere, and the only object
in space other than Earth where clear evidence of stable bodies of surface
liquid has been found.
Titan is the sixth ellipsoidal moon from Saturn.
It is the second-largest moon in the Solar System, after Jupiter’s moon
Ganymede, and is larger than the smallest planet, Mercury
Titan’s atmosphere is composed of 98% nitrogen. Minor components lead to
the formation of methane and ethane clouds and nitrogen-rich organic
smog.
With its liquids (both surface and subsurface) and robust nitrogen
atmosphere, Titan’s methane cycle is analogous to Earth’s water cycle, at
the much lower temperature of about 94 K (−179.2 °C).

44.Planetary waves on Sun







Planetary waves that meander through the atmosphere high above Earth’s
surface may also exist on the Sun, according to a new study led by a scientist
at the US National Centre for Atmospheric Research (NCAR).
Just as the large-scale waves that form on Earth, known as Rossby waves,
influence local weather patterns, the waves discovered on the Sun may be
intimately tied to solar activity, including the formation of sunspots, active
regions, and the eruption of solar flares.
On Earth, Rossby waves are associated with the path of the jet stream and
the formation of low- and high-pressure systems, which in turn influence
local weather events.
The discovery of magnetized Rossby waves on the Sun offers the tantalizing
possibility that we can predict space weather much further in advance.
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45.SpaceX



SpaceX is the US based private space transport Service Company.
It is the first private company to send a spacecraft to the International Space
Station.

46.Exoplanet




It is a planet that does not orbit the Sun and instead orbits a different star,
stellar remnant, or brown dwarf.
It is also termed as extrasolar planet.
Astronomers using NASA’s Kepler Space Telescope (KST) have discovered a
newborn fully-formed exoplanet dubbed as K2-33b.

47.Dark-sky reserve





It is an area that is kept free of artificial light pollution.
The purpose of a dark sky preserve is generally to promote astronomy.
China has established country’s first dark sky reserve for astronomical
observation.
Light pollution:
o Light pollution is artificial brightening of the night sky caused by manmade lightening sources, which has a disruptive effect on natural
cycles and inhibits the observation of stars and planets.
o It is also known as photopollution or luminous pollution and basically
is the misdirected or obtrusive of natural light by excessive artificial
light.

48.Supermoon




Supermoon is a
phenomenon
that occurs
when a full
moon coincides
with the moon
being the
closest to the
Earth on its
orbit.
The technical name is the perigee-syzygy of the Earth–Moon–Sun system.

www.insightsonindia.com

Page 28

www.insightsias.com

Insights PT 2017 Exclusive
Technologies / New Discoveries

NOTES

1. Laser Interferometer Gravitational-wave Observatory (LIGO)







The LIGO India centre, which will study cosmic gravitational waves, will only
be the third one in the world.
The objective is to use gravitational-wave observations in astronomical
studies.
The project operates three gravitational-wave (GW) detectors. Two are at
Hanford in the state of Washington, and one is at Livingston in Louisiana.
LIGO India project:
o The proposed LIGO India project aims to move one advanced LIGO
detector from Hanford to India.
o The LIGO-India Project will be piloted and overseen by Department of
Atomic Energy (DAE) and Department of Science and Technology
(DST).
o LIGO India will be set up as a joint scientific collaboration
 between LIGO laboratories of the California Institute of
Technology (Caltech),
 Massachusetts Institute of Technology (MIT), the US, and
 Three lead Indian institutions, namely, the Inter-University
Centre for Astronomy and Astrophysics (IUCAA), Pune,
 Institute for Plasma Research (IPR), Gandhinagar, and
 Raja Ramanna Centre for Advanced Technology (RRCAT),
Indore.
Gravitational Waves:
o Gravitational waves are the ripples in the pond of spacetime.
o These waves will be particularly useful for studying black holes (the
existence of which was first implied by Einstein’s theory) and other
dark objects.
o Since they pass through matter without interacting with it,
gravitational waves would come to Earth carrying undistorted
information about their origin.
o They could also improve methods for estimating the distances to
other galaxies.

2. Cognitive Digital Radio




It is a form of wireless communication in which a transceiver can intelligently
detect which communication channels are in use and which are not, and
instantly move into vacant channels while avoiding occupied ones.
This optimizes the use of available radio-frequency (RF) spectrum while
minimizing interference to other users.
What’s the Issue?
o Indian intelligence agencies have found a new app called “Calculator”
which is used by terrorists.
o This application is found on the smartphones of terrorists. It helps
them remain in touch with their handlers in Pakistan-occupied
Kashmir (PoK) without being detected by the Army’s technical
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surveillance.
o The technology is based on the concept of ‘cognitive digital radio’
that enables users to turn their smartphones into peer-to-peer, offgrid communication tools.
The technology was first used by a U.S.-based company during Hurricane
Katrina so that the affected residents could remain in touch with each other.

NOTES

3. RFID (Radio Frequency Identification Tag)






RFID tagging is an ID system that uses small radio frequency identification
devices for identification and tracking purposes.
An RFID tagging system includes the tag itself, a read/write device, and a host
system application for data collection, processing, and transmission.
RFID tags that contain their own power source are known as active tags.
Those without a power source are known as passive tags. A passive tag is
briefly activated by the radio frequency (RF) scan of the reader.
Jawaharlal Nehru Port has become the first port in the country to
implement logistics data tagging of containers.

4. ‘Deep Brain Stimulator’ (DBS)






Bhabha Atomic Research Centre and Sree Chitra Tirunal Institute for
Medical Sciences & Technology (SCTIMST), Thiruvananthapuram have
agreed to join hands to develop ‘Deep Brain Stimulator’ (DBS).
DBS involves implanting electrodes within certain areas of brain and the
regular electrical pulses generated by a pacemaker-like device placed under
the skin in upper chest regulates the abnormal impulses of the brain.
DBS is used in typical neurological conditions of Essential tremor, Parkinson’s
disease and Dystonia.
The planned joint development is targeted to provide an affordable
alternative.

5. Immunotherapy






Immunotherapy
involves drugs that
free immune cells
to fight cancer by
blocking a
mechanism —
called a checkpoint
— that cancer uses
to shut down the
immune system.
These drugs, called checkpoint inhibitors, have been approved by the Food
and Drug Administration to treat advanced melanoma.
Rather than attacking the cancer directly, as chemo does, immunotherapy
tries to rally the patient’s own immune system to fight the disease.
Immunotherapy tries to help the immune system recognise cancer as a
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threat, and attack it.
Immune system:
o The immune system — a network of cells, tissues and biochemicals
they secrete — defends the body against viruses, bacteria and other
invaders.
o But cancer often finds ways to hide from the immune system or block
its ability to fight.

NOTES

6. 3D printing







3D printing, also known as Additive Manufacturing (AM), refers to processes
used to create a three-dimensional object in which layers of material are
formed under computer control to create an object.
Objects can be of almost any shape or geometry and are produced using
digital model data.
3D printed object is created by laying down successive layers of
manufacturing material on each other until the entire object is created.
The world’s first 3D-printed aircraft THOR was unveiled by European
aerospace company, Airbus.
All its parts (except the electrical elements) are 3D printed from a substance
called polyamide.
Scientists have developed a new stem cell-containing bio-ink that allows 3D
printing of complex living tissues that may be used for surgical implants.

7. Nasa’s ‘Electric Bandage’






Nasa has developed a new high-tech material
that uses electricity to significantly promote
healing of injured wounds.
The material, called polyvinylidene fluoride
(PVDF) has numerous possible applications, including wound healing.
It is proven that wounds tend to heal much more quickly if small amounts
of electricity are applied to the surrounding tissue.
The new material generates a small amount of electricity when
interacting with another surface, including human skin.
The device can also be used by military personnel wounded in the field,
patients who have undergone surgery and even those who have suffered
a serious wound.

8. Quantum communication





China has launched a 712-km quantum communication line, stated to be the
world’s longest secure telecommunications network.
Quantum communication lines boast ultra-high security.
It is impossible to wiretap, intercept or crack the information transmitted
through them.
Quantum communications technology is nearly impossible to hack because
any interference to transmission of information destroys it.
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9. World’s most heat resistant material found





NOTES

Scientists have identified materials that can withstand temperatures of
nearly 4,000 degrees Celsius.
Researchers from Imperial College London in the UK discovered that the
melting point of hafnium carbide is the highest ever recorded for a material.
Tantalum carbide (TaC) and hafnium carbide (HfC) are refractory ceramics,
meaning they are extraordinarily resistant to heat.
Their ability to withstand extremely harsh environments means that
refractory ceramics could be used in thermal protection systems on highspeed vehicles and as fuel cladding in the super-heated environments of
nuclear reactors.

10.Bacteria Powered Battery







Scientists have developed a bacteria-powered
battery on a single piece of paper.
This could be a cheap and easily
manufactured power source for medical
sensors in remote and developing areas.
The paper battery, which is foldable, is the
latest example of what are known as biobatteries, which store power generated by organic compounds.
The paper-based design is part of a new field of research called papertronics,
which like the name suggests, is a fusion of paper and electronics.
The battery is powerful enough to run simple biosensors for things like
monitoring glucose levels in diabetes patients or detecting pathogens in
patients, which could help bring urgent medical aid to people who need
assistance in places without electric power.

11. Hyperloop Transportation System




It is a
transportation
system where a
pod-like vehicle
is propelled
through a nearvacuum tube
connecting cities
at speeds
matching that of
an aircraft.
The hyperloop
concept is a
brainchild of Tesla founder Elon Musk. US-based Hyperloop Transport
Technology (HTT).
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NOTES

12. Mesentery






Irish scientists have recently
identified a new human organ
that has existed in the digestive
system for hundreds of years.
Named as the mesentery, the
organ connects the intestine to
the abdomen and had for
hundreds of years been
considered a fragmented
structure made up of multiple separate parts.
Better understanding and further scientific study of the mesentery could lead
to less invasive surgeries, fewer complications, faster patient recovery and
lower overall costs.

13. Pectin







Scientists have constructed a new material that can feel temperature
differences, which could possibly be used in prosthetic limbs to act as a
sensitive artificial skin.
The new material is known as Pectin.
Pectin is widely used in the food industry as a jellifying agent; used to make
jam. So, it’s easy and cheap to obtain.
The material can detect changes as subtle as 0.01°C (0.018°F) over the
temperature range – almost 10 times more sensitive than previously
developed electronic skin and 100 times more responsive.
The material could also be used as a smart dress wound.
Since infections raise temperatures in the body, the material can be used as a
signal to medical practitioners that something is affecting the wound.

14. Terahertz (THz) transmitter





Scientists have developed a next generation system which can transmit
digital data over 10 times faster than 5G mobile networks.
Researchers have announced the development of a terahertz (THz)
transmitter capable of transmitting digital data at a rate exceeding 100
gigabits per second.
The THz band is a new and vast frequency resource expected to be used for
future ultrahigh-speed wireless communications.
Terahertz could offer ultrahigh-speed links to satellites, which can only be
wireless. That could, in turn, significantly boost in-flight network connection
speeds.

15.Thubber



In a breakthrough for creating soft, stretchable machines and electronics,
scientists have developed a novel rubber material with high thermal
conductivity and elasticity.
The material, nicknamed ‘thubber’, is an electrically insulating composite
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that exhibits a combination of metal-like thermal conductivity, elasticity
similar to soft, biological tissue, and can stretch over six times its initial
length.

NOTES

16.Project Loon









Project Loon by Google aims to provide internet services to the remote parts
of the world.
Rather than using under-ground fibre optic cables or construct cell towers to
connect users, it will use balloons that float in the stratosphere.
Huge helium filled balloons will be launched at altitudes of 20 km above the
earth, above the zone where airplanes fly.
The balloons can then act as cell towers to receive and transmit signals.
Solar panels will power these ‘loons’ with their batteries storing up charge
for night-time operation.
The balloon’s path will be controlled by changing its altitude, so that it can
optimally use wind speed and direction.
Users will need a special antenna for receiving and sending radio signals
to/from the balloon.
Project Loon can now predict weather systems.

17.Graphene







Graphene is a carbon material that is one atom thick.
Its thin composition and high conductivity means it is used in applications
ranging from miniaturised electronics to biomedical devices.
These properties also enable thinner wire connections; providing extensive
benefits for computers, solar panels, batteries, sensors and other devices.
The potential applications of graphene include water filtration and
purification, renewable energy, sensors, personalised healthcare and
medicine, to name a few.
Graphene has excellent electronic, mechanical, thermal and optical
properties as well.
Scientists have used the humble soybean to make the world’s strongest
material graphene commercially more viable.

18.Cloud Seeding




Cloud seeding is a form
of weather
modification, a way of
changing the amount or
type of
precipitation that falls
from clouds.
The most
common chemicals used
for cloud seeding
include silver iodide, potassium iodide and dry ice (solid carbon dioxide).
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Liquid propane, which expands into a gas, has also been used.

NOTES

19.FORPHEUS



The world’s first robot table tennis tutor in Japan has set a new Guinness
World Record for its uncanny ability of being able to play the game better
than most humans.
FORPHEUS (Future Omron Robotics Technology for Exploring Possibility of
Harmonised automation with Sinic Theoretics) has officially been given the
Guinness title for its unique technological intelligence and educational
capabilities.

20. Fovea




Scientists have found that a special sweet spot in the eye called ‘fovea’ plays
a crucial role in humans being able to focus on computer screens and also
read, an ability which is unique to Homo sapiens.
The fovea is a specialised region that dominates our visual perception. It
provides more than half of the input from the eyes to the visual cortex of the
brain.
The fovea is responsible for our visual experiences that are rich in colourful
spatial detail.

21.Li-Fi or light-fidelity
Technology










Li-Fi, or light fidelity is
a wireless technology that
makes use of visible light
in place of radio waves to
transmit data.
Lifi accommodates a
photo-detector to receive
light signals and a signal
processing element to
convert the data into ‘stream-able’ content.
An LED lightbulb is a semi-conductor light source meaning that the constant
current of electricity supplied to an LED lightbulb can be dipped and dimmed,
up and down at extremely high speeds, without being visible to the human
eye.
Advantages:
o Transmits data more than 100 times the speed of Wi-Fi.
o Due to its shorter range, Li-Fi is more secure than Wi-Fi.
o Since it does not pollute, it can be called a green technology for
device-to-device communication in the Internet of Things (IoT).
o Li-Fi systems consume less power.
Limitations of Li-Fi:
o As visual light can’t pass through opaque objects and needs line of
sight for communication, its range will remain very restricted.
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o Li-Fi requires the lightbulb to be on at all times.
o Li-Fi is likely to face interference from external light sources, such as
sunlight and bulbs, and obstructions in the path of transmission.
o Initially, there will be high installation costs of visual light
communication systems as an add-on to lighting systems.
Potential applications:
o Li-Fi can be used in street and traffic lights. Traffic lights can
communicate to the vehicles and with each other. Through the use of
Li-Fi, traffic control can be made intelligent and real-time adaptable.
o Visible light being safer, they can also be used in places where radio
waves can’t be used such as petrochemical and nuclear plants and
hospitals.
o They can also be used in aircraft, where most of the control
communication is performed through radio waves.
o Li-Fi can also easily work underwater, where Wi-Fi fails completely.
o Another unique possibility: transmitting power wirelessly, wherein
the smartphone will not only receive data through Li-Fi, but will also
receive power to charge itself.

NOTES

22.SAW (single actuator wave-like robot)




It is a tiny, ingestible 3D-printed snake-like robot that can navigate through
the small intestines, and could one day be used to visualise the digestive
system in real time.
The robot moves in a wave-like motion and can travel through the extremely
squishy environment of the small intestine.

23.Food Irradiation








Food irradiation is a technology in which food products are subjected to a
low dosage of radiation to treat them for germs and insects, increasing their
longevity and shelf life.
The radiation can be emitted by a radioactive substance or generated
electrically. The irradiated food does not become radioactive.
International Atomic Energy Agency (IAEA) recommends the irradiation
doses for Food irradiation.
It does not reduce the nutritional value of food products and does not
change their organoleptic properties and appearance.
The irradiation treatment delay/eliminate ripening or sprouting and reduce
the risk of food borne illness.
Irradiation is equivalent to pasteurization for solid foods, but it is not the
same as sterilization.
India and Russia have signed an agreement for cooperation in the
development of a network of 25 integrated infrastructure Agro irradiation
centres.
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Diseases
1. Polio







Polio is a highly infectious viral disease, which mainly affects young children.
The virus is transmitted by person-to-person spread mainly through the
faecal-oral route or, less frequently, by a common vehicle (e.g. contaminated
water or food) and multiplies in the intestine, from where it can invade the
nervous system and can cause paralysis.
Injectable inactivated polio vaccine (IPV):
o IPV is produced from wild-type poliovirus strains of each serotype
that have been inactivated (killed) with formalin.
o As an injectable vaccine, it can be administered alone or in
combination with other vaccines.
o IPV provides serum immunity to all three types of poliovirus, resulting
in protection against paralytic poliomyelitis.
o Studies have confirmed that two fractional doses (one fractional dose
is one-fifth of a full dose) of IPV, given twice to infants — first at the
age of six weeks and then at 14 weeks — provide the same protection
against all polio viruses as does one full dose of IPV.
o India became the first country globally to introduce fractional doses
of IPV in childhood immunisation programme in eight states and
Union territories in early 2016.
Difference between IPV and OPV:
o There are two types of vaccine that protect against polio: inactivated
poliovirus vaccine (IPV) and oral poliovirus vaccine (OPV).
o IPV contains live killed virus and OPV contains live weakened virus.
o OPV is made up of attenuated or weakened poliovirus and there is a
risk of vaccine derived polio.
o IPV is made up of inactivated (killed) polio virus and will provide
immunity from all three strains of polio.

2. CHARGE syndrome








CHARGE syndrome is a
disorder that affects many
areas of the body. CHARGE
stands for coloboma, heart
defect, atresia choanae
(also known as choanal
atresia.
A mutation in the CHD7
gene is responsible for 6070% of all CHARGE defects.
Many individuals with
CHARGE syndrome have a
hole in one of the
structures of the eye (coloboma), which forms during early development.
Some people also have small eyes (microphthalmia). One or both nasal
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passages may be narrowed or completely blocked.
It causes multiple life-threatening problems such as deafness and blindness,
heart defects, genital problems and growth retardation and facial bone and
nerve defects that cause breathing and swallowing difficulties.

NOTES

3. Measles




Measles is a highly contagious airborne disease transmitted orally, through
mucus or saliva.
It mainly affects children and can be spread rapidly through the air due to
sneezing or a cough.
The World Health Organisation (WHO) has officially declared Brazil free of
measles, after no case of the disease was registered in the year 2015.

4. Avian Influenza (H5N1)





The Department of Animal Husbandry, Dairying and Fisheries in the Ministry
of Agriculture and Farmers welfare has declared India free from Avian
Influenza (H5N1).
H5N1 is a type of influenza virus that causes a highly infectious, severe
respiratory disease in birds called avian influenza (or “bird flu”).
Although most influenza viruses do not infect humans, A(H5N1) and A(H7N9)
have caused serious infections in people.
How does H5N1 influenza spread to people?
o Almost all cases of H5N1 infection in people have been associated
with close contact with infected live or dead birds, or H5N1contaminated environments.
o When people do become infected, the mortality rate is about 60%.
o There is no evidence that the disease can be spread to people through
properly prepared and thoroughly cooked food.
o According to WHO, a few A(H5N1) human cases have been linked to
consumption of dishes made of raw, contaminated poultry blood.

5. Swine Flu (H1N1)








It is a respiratory disease caused by viruses (influenza viruses) that infect the
respiratory tract of pigs.
People do not normally get swine flu, but human infections can and do
happen.
In 2009 a strain of swine flu called H1N1 infected many people around the
world.
The virus is contagious and can spread from human to human.
Symptoms of swine flu in people are similar to the symptoms of regular
human flu and include fever, cough, sore throat, body aches, headache, chills
and fatigue.
There is a vaccine available to protect against swine flu.
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NOTES

6. Scrub Typhus




Scrub Typhus is an
acute illness caused
by a bacterium
Orintia
tsutsugamushi, which
is transmitted by the
bite of an infected
mite larva present in
the soil having scrub
vegetation.
Himachal is an
endemic region as it
has large scrub
vegetation.

7. Zika Virus











Zika virus is vector borne disease transmitted primarily by Aedes aegypti
mosquitoes.
Its name comes from the Zika Forest of Uganda, where the virus was first
isolated in 1947.
The virus is capable of causing foetal deformation known as Microcephaly in
which infants are born with abnormally smaller heads.
It is associated with Guillain-Barre syndrome (GBS: a condition in which the
body’s immune system attacks part of the nervous system).
Zika virus is related to the dengue, yellow fever, Japanese encephalitis,
and West Nile viruses.
It can be transmitted sexually also.
In mid-2015 more than 1.5 million people were infected, mostly in Brazil and
other countries in South America.
The World Health Organization (WHO) had declared a global health
emergency in February 2016, and declared it over in November 2016.
As of 2016, the illness cannot be prevented by medications or vaccines.
Brazilian scientists have identified Culex quinquefasciatus mosquito infected
by the Zika virus as another type of Zika-transmitting mosquito.

8. Chikungunya





Chikungunya is a mosquito-borne virus transmitted by Aedes aegypti and
Aedes albopictus mosquitoes.
There is no specific antiviral drug treatment for chikungunya. There is no
commercial chikungunya vaccine.
Its symptoms are characterised by abrupt fever and severe joint pain, often in
hands and feet, and may include headache, muscle pain, joint swelling or
rash.
There is no cure for the disease. Treatment is focused on relieving the
symptoms.
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Government Programmes / Departments

NOTES

1. Council for Scientific and Industrial Research (CSIR)







CSIR, constituted in 1942 by a resolution of the then Central Legislative
assembly, is an autonomous body registered under the Registration of
Societies Act XXI of 1860.
CSIR is a contemporary R&D organization, having pan-India presence.
CSIR covers a wide spectrum of science and technology – from radio and
space physics, oceanography, geophysics, chemicals, drugs, genomics,
biotechnology and nanotechnology to mining, aeronautics, instrumentation,
environmental engineering and information technology.
It provides significant technological intervention in many areas with regard
to societal efforts, which include environment, health, drinking water, food,
housing, energy, farm and non-farm sectors.
Further, CSIR’s role in S&T human resource development is noteworthy.

2. TRI-NETRA







TRI-NETRA stands for – Terrain imaging for diesel drivers Infra-red,
Enhanced optical & Radar Assisted system.
Ministry of Railways, Railway Board has initiated a proposal to install TRINETRA systems on locomotives for enhancing the vision of Locomotive Pilots
in inclement weather.
TRI-NETRA system is made up of high-resolution optical video camera, high
sensitivity infra-red video camera and additionally a radar-based terrain
mapping system.
These three components of the system act as three eyes (Tri-Netra) of the
Locomotive Pilot.
TRI-NETRA is designed to “see” the terrain ahead of the running locomotive
during inclement weather (abnormal climatic conditions ) by combining the
images captured by the three sub-systems and to create a composite video
image which shall be displayed in front of the Loco Pilot on a computer
monitor.

3. MANAK (Million Minds Augmenting National Aspirations and
Knowledge)







INSPIRE Awards (Innovation in Science Pursuit for Inspired Research) has
been renamed as MANAK (Million Minds Augmenting National Aspirations
and Knowledge).
It is an initiative of Department of Science and Technology, and is being
implemented with the help of National Innovation Foundation (NIF).
The programme will help to provide technological solutions to the country.
The awards component — directed at school children between 10-15 years
— consists of selecting 100,000 school students with the best science ideas.
Each of the 100,000 will be given Rs. 5,000 each to build a model or
prototype that showcases a practical use of technology or science.
Emphasis on science-fair models rather than taking students through the
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innovation chain.
Best ideas would be worked upon by professional engineers and designers
and taken up for potential commercial development with intellectual
property rights for the children.

NOTES

4. Maglev trains







The Indian Railways plans to
introduce Maglev trains that can
run at a top speed of 500 km an
hour, in a bid to lure passengers
from airlines.
Maglev (derived from magnetic
levitation) is a transport method
that uses magnetic levitation to
move vehicles without touching
the ground.
With maglev, a vehicle travels along a guideway using magnets to create both
lift and propulsion, thereby reducing friction by a great extent and allowing
very high speeds.
Maglev trains are in operation in China, Japan, Germany and South Korea.

5. CERT-In (the Indian Computer Emergency Response Team)




CERT-In is a government-mandated information technology (IT) security
organization.
CERT-In was created by the Indian Department of Information Technology in
2004 and operates under the auspices of that department.
Purpose:
o The purpose of CERT-In is to respond to computer security incidents,
report on vulnerabilities and promote effective IT security practices
throughout the country.
o According to the provisions of the Information Technology
Amendment Act 2008, CERT-In is responsible for overseeing
administration of the Act.
o The first CERT group was formed in the United States at Carnegie
Mellon University.

6. PARAM-ISHAN






Union Human Resource Development Minister Shri Praksh Javadekar
launched PARAM-ISHAN supercomputing facility at IIT, Guwahati.
PARAM-ISHAN has power of 250 Teraflops and three hundred tera bites
capacity.
PARAM-ISHAN can be used in the application areas like Computational
Chemistry, Computational Fluid Dynamics, Computational Electromagnetic,
Civil Engineering Structures, Nana-block Self Assemble, Optimization etc.
PARAM-ISHAN can also be used for Weather, climate modeling and seismic
data processing.

www.insightsonindia.com

Page 41

www.insightsias.com

Insights PT 2017 Exclusive
7. North-Eastern Space Applications Centre (NE-SAC)






NOTES

NE-SAC, located at Umiam (near Shillong), Meghalaya, is a joint initiative of
Department of Space (DOS) and North Eastern Council to provide
developmental support to the North Eastern region using space science and
technology.
The centre has the mandate to develop high technology infrastructure
support to enable NE states to adopt space technology inputs for their
development.
NE-SAC support includes specific application projects using remote sensing,
GIS, satellite communication and conducting space science research.
NE-SAC has tested unmanned aerial vehicles (UAVs) to assess several
regional problems, ranging from measuring diseased paddy fields to damage
caused by frequent landslides in the north eastern region of the country.
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Biotechnology

NOTES

1. Autologous stem-cell transplantation







Transplantation in which stem cells are removed from a person, stored, and
later given back to that same person.
Autologous stem-cell transplantation is distinguished from allogenic stem
cell transplantation where the donor and the recipient of the stem cells are
different people.
An autologous stem cell transplant's goal is to restore the body's ability to
make normal blood cells after high-dose chemotherapy or radiation.
Scientists for the first time in modern medical history have grown a living
bone in the lab.
The new technique uses autologous stem cells derived from a small sample
of the recipient’s fat and precisely replicates the original anatomical structure
of the bone.
Stem-cell:
o Stem cell is an undifferentiated cell of a multicellular organism which
is capable of giving rise to indefinitely more cells of the same type
and from which certain other kinds of cell may be formed by the
cellular differentiation.
o In the stem cell treatments new adult cells are introduced into the
damaged tissue to treat the disease.

2. CRISPR/Cas9 technology




A Chinese group has become the first to inject a person with cells that
contain genes edited using the revolutionary CRISPR–Cas9 technique.
Researchers used a novel version of the CRISPR system called CRISPR/Cas9n
to successfully insert a tuberculosis resistance gene into the cow genome.
CRISPR
o CRISPR, short for clustered regularly interspaced short palindromic
repeats, was named “2015 Breakthrough of the Year” by the U.S.
journal Science.
o It allows scientists to selectively edit genome parts and replace them
with new DNA stretches.
o It’s already been done with pigs, fish, mice, and mosquitoes, as well
as human embryos.
o Cas9 is an enzyme that can edit DNA, allowing the alteration of
genetic patterns by genome modification.

3. Scientists tweak photosynthesis to up crop yield




Scientists have successfully tweaked the process of photosynthesis to make it
more efficient and increase plant productivity.
They had used genetic modification technology to improve photosynthesis in
the plants.
This modification increased amount of sunlight energy crop plants can
channel into food production.
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How this was made possible?
o Scientists had targeted plant’s natural Sun-protection mechanism.
o This mechanism evolved in plants along with its ability to produce
food using sunlight.
o The Sun-protection mechanism evolved in plants to protect them
from Sun damage by slowing down the photosynthesis by losing the
excess heat. This process is called non-photochemical quenching
(NPQ).
o Scientists inserted extra copies of the genes responsible for this heatloss in the plants to remove inefficiencies in crops resulting in loss of
the excess heat.
o This gene stopped heat-loss and used excess heat for enhancing
photosynthesis.

NOTES

4. World’s first cloned goat bearing Cashmere Wool




The world’s first cloned goat bearing superfine Cashmere wool was recently
born in north China’s Inner Mongolia Autonomous Region.
The Cashmere fibre from the goat is less than 13.8 micrometers thick, much
finer than the average of 15.8 micrometers grown by the famous Erlang
Mountain goats in Inner Mongolia.
Cashmere wool is obtained from Cashmere goats and other types of goat.

5. GM Mosquito









Trials by Oxitec to demonstrate the efficiency of genetically modified
mosquitoes to suppress wild female Aedes aegypti mosquito populations
that transmit dengue, chikungunya and Zika were launched.
Oxitec’s technology uses genetically modified male Aedes aegypti
mosquitoes that carry a dominant lethal gene.
When male GM mosquitoes mate with wild female mosquitoes the lethal
gene is passed on to offspring.
The lethal gene in the offspring kills the larvae before they reach adulthood.
Since male mosquitoes do not bite humans, the release of GM males will not
increase the risk of dengue, chikungunya and Zika.
First released in Brazil, Oxitec’s mosquitoes have demonstrated to reduce the
local populations by more than 90%, whereas insecticides only affect 30%.
This strategy only targets a specific mosquito strain and does not produce
any toxic compounds that could affect their predators, making Oxitec’s the
most eco-friendly solution so far.
WHO itself backed the engineered mosquitoes during 2016 Zika outbreak.

6. Human Genome Project-Write (HGP-Write)




HGP-Write is underway to synthesise a human genome from scratch.
The original HGP was a “read” in that it used chemicals and instruments to
decipher the genome for the first time.
The new project is to write or build an artificial human genome with
sophisticated bioengineering tools.
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The potential benefits of HGP-write to India include providing new solutions
to diseases like malaria, dengue and chikungunya.
Potential applications include Growing transplantable human organs,
engineering cancer resistance, engineering immunity to viruses and
accelerating vaccine & drug development using human cells and organs.

NOTES

7. DNA profiling technology





DNA fingerprinting or DNA profiling is method of isolating and identifying
variable elements within the base-pair sequence of DNA.
DNA fingerprinting technology is utilised by police all over the world for foolproof identification of criminals.
Andhra Pradesh became the first state in the country to launch DNA Index
System (DIS) for DNA (Deoxyribonucleac acid) profiling of criminals.
The DNA Index System (DIS) allows generation of DNA profiles from live
samples like buccal swabs, saliva and blood stains etc.

8. Three-Parent
Technique










The world’s first
three-parent baby
boy was born in
Mexico.
The ‘three-parent’
technique also
known as
Mitochondrial
donation
(Mitochondrial
Replacement
Therapy) allows parents with rare genetic mutations to have healthy babies.
MRT or Mitochondrial donation is a medical technique in which defective
mitochondria carried by a woman is replaced with the healthy mitochondria
of a donor.
Through invitro fertilization technique (IVF), the egg is then fertilised with the
partner’s sperm.
Thus this medical technique prevents the transmission of mitochondrial
(genetic) disease from one generation to the next.
MRT proposes to give parents chance of having a child that is over 99%
genetically matched to them and most importantly free of the mitochondrial
disease.
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Nuclear Energy

NOTES

1. Prototype Fast Breeder Reactor











The Prototype Fast Breeder Reactor is a 500 MWe fast breeder nuclear
reactor presently being constructed at the Madras Atomic Power Station in
Kalpakkam, India.
The Kalpakkam PFBR is using uranium-238 not thorium, to breed new fissile
material, in a sodium-cooled fast reactor design.
Owner/operator is Bharatiya Nabhikiya Vidyut Nigam Limited (BHAVINI).
Background:
Dept of Atomic Energy(DAE) has been pursuing the following 3-stage
Nuclear Power Programme :
Pressurised Heavy Water Reactors (PHWRs)
o PHWRs use natural uranium as fuel and heavy water as moderator
and coolant.
o The first stage is already in commercial domain.
o The Nuclear Power Corporation of India Ltd. (NPCIL), a public sector
undertaking of DAE, is responsible for the design, construction and
operation of nuclear power reactors
Fast Breeder Reactors (FBRs)
o The second stage envisages setting up of Fast Breeder Reactors (FBRs)
backed by reprocessing plants and plutonium-based fuel fabrication
plants.
o Plutonium is produced by irradiation of uranium-238.
o The prototype FBR is fuelled by a blend of plutonium and uranium
oxide, called MOX fuel.
o The Fast Breeder Programme is in the technology demonstration
stage.
o A new public sector undertaking Bharatiya Nabhikiya Vidyut Nigam
(BHAVINI) of DAE is implementing this project which is expected to
add 500 MWe to the Southern grid by the year 2017.
Advanced Heavy Water Reactor (AHWR)
o The third stage is based on the thorium-uranium-233 cycle.
o Uranium-233 is obtained by irradiation of thorium.
o India has one of the largest reserves of thorium.

2. Kudankulam Nuclear Power Plant (KKNPP)







It is a Nuclear Power Station situated in the Tirunelveli district of Tamil Nadu.
It is scheduled to have six VVER-1000 reactors with an installed capacity of
6,000 MW of electricity.
It is built under India-Russian Nuclear agreement of 1988.
The reactors are built by the NPCIL (Nuclear Power Corporation of India) and
Russia’s Atomstroyexport Company, a subsidiary of Rosatom.
India has taken over full operational control of Unit 1 of the Kudankulam
Nuclear Power Plant (KKNPP) from Russia.
The Kudankulam Nuclear Power Plant (KKNPP) is the first in the world to
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have post-Fukushima safety enhancement requirements implemented and operated successfully.
There are a number of advanced active and passive safety systems which ensure unprecedented
design-level nuclear and ecological safety of the plant.
The reactor is protected from the impact of any earthquake, tsunami, tornado and hurricane.
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Events / Celebrations

NOTES

1. India International Science Festival (IISF-2016)





It is the largest festival of science in the country with its focus on “Science
for the Masses”.
India International Science Festival (IISF) as a major science event was
conceptualized in 2015.
It was a great success and also won the distinction of Guinness Book of World
Record for successful conduct of Largest Practical Science Lesson by 2000
school students.
IISF-2016 aims to encourage and develop scientific temper and attitude,
promote exchange of knowledge and ideas among young minds including
showcasing of recent developments and contributions of India in science and
technology involving all our scientific departments.

2. National Mathematics Day






The National Mathematics Day is observed every year on 22nd December to
celebrate birth anniversary of Indian Mathematician Srinivasa Ramanujan.
2016 marks the 129th birth anniversary of Srinivasa Ramanujan.
His Ramanujam Prime and Ramanujam theta discoveries had also inspired
further research on the subject.
The Ramanujan Journal, an international publication, was launched to
publish work in all areas of mathematics influenced by his work.
Ramanujan’s home state of Tamil Nadu celebrates 22 December as ‘State IT
Day’, memorialising both the man and his achievements, as a native of Tamil
Nadu.

3. DEFCOM – 2017





DEFCOM – 2017 was inaugurated in Delhi.
Theme- ‘Infrastructure and Skilled Human Resource for Digital Army’.
DEFCOM is an annual seminar organised jointly by the Corps of Signals of
Indian Army and Confederation of Indian Industry (CII).
DEFCOM is the most seminal forum for interaction between the officers of
the Armed Forces, Indian Industry, Academia and R&D organisations on
matters related to operational communication systems for the Army.

4. National Science Day






National Science Day is celebrated all over India on 28th of February every
year in order to commemorate the invention of the Raman Effect in India by
the Indian physicist, Sir Chandrasekhara Venkata Raman on the same day in
the year 1928.
Chandrasekhara Venkata Raman was awarded the Nobel Prize in the Physics
in the year 1930.
The theme for the year 2017 is ‘Science and Technology for Specially abled
Persons’.
What is Raman Effect?
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The Raman Effect is a
change in the wavelength
of light that occurs when a
light beam is deflected by
molecules.
Raman’s experiment:
The violet light of the solar
spectrum is isolated with a
violet filter and passed
through the liquid sample.
Most of the light emerging
from the liquid sample is the same color as the incident violet beam: the socalled Rayleigh scattered light (the scattering of light by particles in a
medium, without change in wavelength. It accounts, for example, for the blue
colour of the sky, since blue light is scattered slightly more efficiently than
red).
However, Raman, along with K S Krishnan was able to show that some of the
scattered light was of different color, which they could isolate by using a
green filter placed between the observer and the sample.

NOTES

5. World TB Day 2017





World TB Day, falling on March 24th each year, is designed to build public
awareness that tuberculosis today remains an epidemic in much of the
world, causing the deaths of nearly one-and-a-half million people each year,
mostly in developing countries.
It commemorates the day in 1882 when Dr Robert Koch aannounced that he
had discovered the cause of tuberculosis, the TB bacillus.
The theme of World TB Day 2017 is “Unite to End TB.”

6. World Hepatitis Day






The World Hepatitis Day is being observed every year on July 28 worldwide to
spread awareness about viral hepatitis.
It seeks to encourage diagnosis, prevention and treatment of Hepatitis.
2016 Theme: “Elimination”. It focuses on elimination of hepatitis as a public
health threat by 2030.
The day is being observed since 2010. It is one of the 8 official global public
health campaigns marked by the World Health Organization (WHO).
Hepatitis:
o It is a medical condition in which inflammation occurs in liver cells.
o The most common cause worldwide is viruses. Other causes
include heavy alcohol use, certain medications, toxins and other
infections.
o There are five main types of viral hepatitis: type A, B, C, D, and E.
Each type is caused by a different hepatitis virus.
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NOTES

7. World Science Day





The World Science Day for Peace and Development was observed on 10
November across the world to raise awareness of benefits of science in our
daily life.
World Science Day was started in 2001 by UNESCO as a follow-up to the first
World Conference on Science in 1999.
The conference was jointly organised by UNESCO and International Council
for Science in Budapest (Hungary).
2016 Theme: “Celebrating Science Centres and Science Museums”.
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Miscellaneous

NOTES

1. CarbFix







In a unique experiment, scientists turned carbon dioxide into a stone by
pumping it with water underground.
In the experiment called CarbFix, scientists pumped CO2 and water 540
metre underground into volcanic rock at the Hellisheidi geothermal power
plant in Iceland- the world’s largest geothermal facility.
In this method, CO2 is dissolved with water and the mixture is pumped into
volcanic rocks called basalts.
Once that happens, the CO2 turns into a solid mineral (calcite), which can
then be stored.
The Iceland project has been increased in scale and is set to store 10,000 tons
of CO2 a year.
It’s not yet clear whether this approach could be viable on a large scale. The
process requires a significant amount of water — 25 tons for every ton of
CO2 — and some question whether it could be easily applied to other parts of
the world.

2. Big Data







‘Big Data’ refers to a massive accumulation of information, siphoned from
multiple sources and domains, which can then be analysed to make
informed decisions.
It is an all-encompassing term for any collection of data sets so large and
complex that it becomes difficult to process using traditional data
processing applications.
Big data “size” is a constantly moving target.
It requires exceptional technologies to efficiently process large quantities of
data within tolerable elapsed times.
The use and adoption of Big Data within governmental processes is beneficial
and allows efficiencies in terms of cost, productivity, and innovation.
India’s National Institute of Information Technology (NIIT) to train 50,000
China students on ‘Big Data’.

3. LED







The LED is a light source which uses semiconductors and
electroluminescence to create light.
The LED uses a small semiconductor crystal with reflectors and other parts to
make the light brighter and focused into a single point.
Unlike ordinary incandescent bulbs, they don’t have a filament that will burn
out, and they don’t get especially hot.
They are illuminated solely by the movement of electrons in a
semiconductor material, and they last just as long as a standard transistor.
LED bulbs are denoted with the unit “K” which is the colour temperature
(CCT) of the LEDs.
What determines the color of an LED?
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o The material used in the semiconducting element of an LED
determines its color.
The two main types of LEDs presently used for lighting systems are
aluminum gallium indium phosphide (AlGaInP, sometimes rearranged as
AlInGaP) alloys for red, orange and yellow LEDs; and
Indium gallium nitride (InGaN) alloys for green, blue and white LEDs.
Slight changes in the composition of these alloys changes the color of the
emitted light.

NOTES

4. Sunway TaihuLight
 A Chinese supercomputer built using domestic chip technology has been





declared the world’s fastest.
The Sunway TaihuLight takes the top spot from previous record-holder
Tianhe-2 (also located in China), and more than triples the latter’s speed.
It is capable of performing some 93 quadrillion calculations per second
(otherwise known as petaflops) and is roughly five times more powerful than
the speediest US system.
The previous fastest supercomputer, China’s Tianhe-2 is in the 2nd position,
was built using US-made Intel processors.
3rd position: Supercomputer Titan of the US Department of Energy.

5. Solar-powered Aquila drone






Facebook’s solar-powered Aquila drone, being developed to deliver internet
service to remote areas of the world.
The project consists of a solar-powered aircraft with a wingspan bigger than
a Boeing 737 that can stay up for months on end.
The plane uses a laser to beam data to a base station on the ground.
The plane will operate between 60,000ft (18km) and 90,000ft (27km) – above
the altitude of commercial airplanes – so it would not be affected by weather.
It will climb to its maximum height during the day, before gliding slowly down
to its lowest ebb at night, to conserve power when its solar panels are not
receiving charge.

6. AG600




China has completed the production of the world’s largest amphibious
aircraft – AG600.
It is intended for fighting forest fires and performing marine rescues.
Built for marine take-off and landing.

7. Airlander 10




It is the world’s largest and
longest aircraft.
It recently embarked on its maiden
flight in central England.
It is a hybrid airship made by
Hybrid Air Vehicles in United
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Kingdom.
Airlander 10 is a partly plane and partly airship filled with helium gas.
It can stay airborne for more than two weeks unmanned.

NOTES

8. Melamine








Melamine is an organic base chemical most commonly found in the form of
white crystals rich in nitrogen.
Melamine is widely used in plastics, adhesives, countertops, dishware,
whiteboards.
The addition of melamine increases the nitrogen content of the milk and
therefore its apparent protein content.
However, addition of melamine into food is not approved by the FAO/WHO
Codex Alimentarius (food standard commission), or by any national
authorities.
Health effects of melamine consumptions in humans:
o While there are no direct human studies, the effect of melamine data
from animal studies can be used to predict adverse health effects.
o Melamine can form crystals that can give rise to kidney stones.
o These small crystals can also block the small tubes in the kidney
potentially stopping the production of urine, causing kidney failure
and, in some cases, death.
o Melamine has also been shown to have carcinogenic effects in
animals in certain circumstances, but there is insufficient evidence to
make a judgment on carcinogenic risk in humans.
Researchers at the Indian Institute of Science (IISc), Bangalore have
developed a handheld melamine detector. With this detecting melamine in
milk is expected to become easy, quick and inexpensive.

9. Magnetars






A magnetar is a type of neutron star, with an incredibly powerful magnetic
field that powers the emission of highly energetic X-rays and gamma rays.
Neutron stars are formed when the largest stars in the universe reach the
end of their lives.
When these stars run out of fuel, their core collapses causing outer layers to
come crashing in towards the centre.
Magnetars are differentiated from other neutron stars by having even
stronger magnetic fields and rotating comparatively slowly.
The active life of a magnetar is short.

10.Internet Saathi





Google Inc and Tata Trusts have jointly launched an ‘Internet Saathi’
programme in order to create awareness about the benefits of Internet
among women in rural India.
The initiative has been launched as part of Google’s ‘Helping Women Get
Online’ campaign.
It will focus on training women and larger communities to learn and explore
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various uses and benefits of the Internet.
Tata Trusts will assist in training women master trainers called “saathis”
identified from Self Help Groups (SHGs) and Women’s federations.
Google will provide the tablet and mobile devices along with training
material. It will also train the master trainers.
‘Internet Saathi’ program was launched in July 2015. So far it has trained and
benefitted over 2 lakh women across villages in Gujarat, Rajasthan,
Jharkhand, Andhra Pradesh and Madhya Pradesh.

NOTES

11.Nobel Prize in Medicine 2016





The 2016 Nobel Prize in Physiology or Medicine has been awarded to
Yoshinori Ohsumi “for his discoveries of mechanisms for Autophagy.”
What is Autophagy?
o Autophagy is essentially the body’s internal recycling program – scrap
cells are hunted down and the useful parts are stripped out to
generate energy or create new cells.
o It is a crucial process to prevent cancerous growths, and, by
maintaining a healthy metabolism, helps protect against conditions
like diabetes.
o Mutations in autophagy genes can cause disease, and the autophagic
process is involved in several conditions including cancer and
neurological disease.
Ohsumi’s discoveries led to a new paradigm in our understanding of how the
cell recycles its content.

12.Nobel Prize in Physics 2016




Three physicists have been awarded the Nobel Prize in Physics for rewriting
our understanding of exotic quantum states on the surfaces of materials.
Their work explains the behavior of superconductors and superfluids by
connecting these systems to topology, the mathematical study of spatial
properties including surfaces.
Topology is a branch of math that studies what properties are preserved
when objects are stretched, twisted, or deformed.

13.Nobel Prize in Chemistry 2016



The Nobel Prize in Chemistry for 2016 has been awarded for developing
molecular machines.
What are Molecular Machines?
o Molecular machines are single-molecules that behave much like the
machines people encounter every day.
o They have controllable movements and can perform a task with the
input of energy.
o Examples include a tiny elevator that goes up and down with changes
in pH and a super-small motor that spins in one direction when
exposed to light and heat.
o These molecular machines will most likely be used in the development
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NOTES

14.LEAP SECOND






In 2016 an extra leap second was added at the end of the year, making it
slightly longer than 2015.
Why is it added?
o The Earth’s rotation around its own axis is not regular, as sometimes
it speeds up and sometimes it slows down, due to various factors
including the moon’s gravitational forces.
o As a result, Astronomical Time (UT1) gradually falls out of synch with
Atomic time (UTC).
 International Atomic Time (TAI) is one of the main components
of Coordinated Universal Time (UTC), the time scale used to
determine local times around the world.
o As and when the difference between UTC and UT1 approaches 0.9
seconds, a “Leap Second” is added to UTC through Atomic clocks
worldwide.
Since 1972, 36 “Leap Seconds” have been added at intervals varying from six
months to seven years.
The “Leap Second” adjustment is not so relevant for normal everyday life;
however this shift is critical for applications requiring of time accuracies in
the nanosecond e.g. astronomy, satellite navigation, communication
networks etc.

15. Mini Grids





A mini grid, as defined by the Ministry of New and Renewable Energy, is an
off-grid power system with a generation capacity of between 10 KW and
500 KW.
The power generated from a mini grid can be seamlessly transferred to the
national grid since it is already going through a charge controller which
manages the flow of energy and an inverter which converts the electricity
from DC to AC.
It also has a storage facility to meet night demand as well.

16.Ripex 2017




The phenomenon of ‘killer rip tides’ is being studied by ISRO in collaboration
with a private lifeguard agency appointed by the Goa government to
safeguard its beaches.
The study is known as Ripex 2017.
What are Rip tides?
o A rip tide is a strong sea current which pulls the water away from the
shore, often catching unawares swimmers and people enjoying the
sea in the shallows and can drag them into the sea.
o Rip tides are one of the most common causes for drowning in the
shallow waters off Goa’s popular coastline.
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NOTES

17.Potassium Bromate






The Union Government has banned use of potassium bromate as a food
additive as it is carcinogenic.
FSSAI had recommended the Health Ministry to remove potassium bromate
from the list of permissible food additives after a study by the Centre for
Science and Environment (CSE) found out that it is widely prevalent in bread
and refined flour.
It is added to aid baking process as it strengthens the bread dough in order to
raise it higher.
Many countries including Japan, China, Australia and UK etc. have banned it.

18.Solar Impulse 2






Solar Impulse 2 is a Swiss long-range solar-powered aircraft project.
It is first aircraft to fly day and night without consuming conventional fuel in
order to promote renewable energy.
It is a single-seater aircraft made of carbon fibre.
The Solar Impulse 2 has become the first aircraft to circle the globe using
solar energy.
The solar cells recharge 4 lithium polymer batteries mounted on aircraft
which allows it fly at night.

19.DiGiSENSE



Automobile manufacturer Mahindra & Mahindra Ltd (M&M) has introduced
DiGiSENSE, a cloud based technology solution to track vehicle information in
real time.
The key features include delivery tracking and route planning, vehicle
utilisation reports, trip optimisation, alerts and geo-fencing to prevent
unauthorised use of the asset and theft.

20.Antimicrobial resistance






Antimicrobial resistance (AMR) is the ability of a microbe to resist the
effects of medication previously used to treat them.
This broader term also covers antibiotic resistance, which applies
to bacteria and antibiotics.
Resistance arises through one of three ways: natural resistance in certain
types of bacteria, genetic mutation, or by one species acquiring resistance
from another.
Microbes resistant to multiple antimicrobials are called multidrug
resistant (MDR); or sometimes superbugs.
All classes of microbes develop resistance: fungi develop antifungal
resistance, viruses develop antiviral resistance, protozoa develop
antiprotozoal resistance, and bacteria develop antibiotic resistance.
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