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SCIENCE AND TECHNOLOGY - 2023

Neglected Tropical Diseases
The recent World Health Organization (WHO) report said that Neglected Tropical
Diseases (NTD) continue to disproportionately impact the most impoverished members

of the international community.

About Neglected Tropical Diseases

Neglected tropical diseases (NTDs) are a diverse group of tropical infections
which are common in low-income populations in developing regions of Africa,
Asia, and the Americas.

They are caused by a variety of pathogens such as viruses, bacteria, protozoa
and parasitic worms (helminths).

There are a diverse group of 20 diseases that are affecting more than 1 billion
people who live in impoverished communities.

They include Buruli ulcer, Chagas Dengue, Chikungunya, Echinococcosis;
foodborne trematodes; human African trypanosomiasis; leishmaniasis; leprosy;
Lymphatic filariasis, mycetoma, etc

Global Initiative to end NTDs

The WHO’s new road map for 2021-2030 calls for three strategic shifts to end
NTDs:

From measuring process to measuring impact.

From disease-specific planning and programming to collaborative work across
sectors.

From externally driven agendas reliant on programmes that are country-owned
and country-financed.

LHS 475 b
Recently, the National Aeronautics and Space Administration (NASA) announced that

the James Webb Space Telescope has discovered its first new exoplanet.
About LHS 475 b

Researchers have labelled the new exoplanet as LHS 475 b, and it’s roughly the
same size as Earth, the agency added.

It is located just 41 light-years away, the planet orbits very close to a red dwarf
star and completes a full orbit in just two days.

What are Exoplanets?

These are planets that orbit other stars and are beyond our solar system.
Exoplanets come in a host of different sizes. They can be gas giants bigger than
Jupiter or as small and rocky as Earth.

They are also known to have different kinds of temperatures; boiling to cold.



e Scientists rely on indirect methods to discover exoplanets such as the transit
method, which is “measuring the dimming of a star that happens to have a
planet pass in front of it”

e Scientists believe that there are more planets than stars as each star has at
least one planet orbiting it.

e Studying exoplanets not only broadens our understanding of other solar
systems but also helps us piece together information about our planetary
system and origin.

Doppler Weather Radar

Recently on the occasion of the 148th Foundation Day of India, the Meteorological
Department (IMD) Union Minister of Earth science said the entire Country will be
covered by Doppler Weather Radar Network by 2025.

Why in news?

e The Union Minister dedicated 4 Doppler Weather Radar Systems to the Western
Himalayan States of Jammu and Kashmir, Uttarakhand and Himachal Pradesh.
He also dedicated 200 Agro Automated Weather Stations to the Nation.

How does Radar work?

e Radars is a beam of energy, called radio waves, emitted from an antenna. As
they strike objects in the atmosphere, the energy is scattered in all directions
with some of the energy reflected directly back to the radar.

What is Doppler Radar?

e A Doppler radar is a specialized radar that uses the Doppler effect to produce
velocity data about objects at a distance.

e These radar systems can provide information regarding the movement of targets
as well as their position.

e Doppler radars help forecasters to observe rainfall, and the advance of cloud
formations over a region and subsequently monitor thunderstorms and
lightning in real time.

What is Doppler Effect?

e It was first described (1842) by Austrian physicist Christian Doppler.

e [t is the apparent difference between the frequency at which sound or light
waves leave a source and that at which they reach an observer, caused by the
relative motion of the observer and the wave source.

What is a Spider Star System?

Scientists at NASA have recently detected the first gamma-ray eclipses from a "spider”
star system

About Spider Star System:



e It is a binary star system in which a superdense star (pulsar) spins quickly,
eats another star.

e The super-dense object that begins to pull a matter from the companion
resembles the habits of spiders of the genus Latrodectus, in which the female
eats the male after mating, hence the name came.

e Initially, the dense pulsar strips material from the outer atmosphere of its
companion, periodically shedding the gathered material in violent explosions.

e In the later stage of their lifetimes, the energetic particles streaming out of the
pulsar can strip the atmosphere of its companion.

e In either case, the pulsar slowly erodes its companion over time.

e Two Types:

e Black widows: Binary pulsar systems, in which the mass of a companion star is
less than 5 percent of the pulsar.

e Redback: Binary pulsar systems in which mass of the companion star is from
10 to 50 percent of the pulsar.

What is a Binary star system?

e A binary system is one in which two stars orbit around a common centre of

mass, that is they are gravitationally bound to each other.
What are pulsars?

e Pulsars are rapidly spinning neutron stars, extremely dense starscomposed
almost entirely of neutrons and having a diameter of only 20 km (12 miles) or
less.

e They emit concentrated streams of radiation far across the cosmos.

What are neutron stars?

e They are the remnants of giant stars that died in a fiery explosion known as a
supernova.

e After such an outburst, the cores of these former stars compact into an
ultradense object with the mass of the sun packed into a ball the size of a city.

What is Nitrate radical?
Recently, a new study has found that parts of India and China are hotspots for the
night-time production of nitrate radicals.
About Nitrate radicals:
e Nitrate radical is an oxide of nitrogen that consists of three oxygen atoms
bound to a nitrogen atom.
e These radicals could increase the amount of unhealthy ozone and PM2.5 fine
particulate matter in the atmosphere.
e Nitrate radicals will oxidise gas pollutants such as volatile organic compounds
(VOCs).



e These VOCs will then generate ozone and secondary organic aerosol, both
deteriorates air quality.

e The Ozone is an air pollutant that affects human health and crop yield.

e The synthesis of nitrate radicals rises at night in some regions of India,
particularly in northern India.

e Reducing the emissions of VOCs could reduce this night-time oxidation in India
and China.

What is GJ 1002 b and c?

An international group of researchers has recently discovered the presence of two
planets with masses comparable to that of the Earth in orbit around the star GJ 1002.
About GJ 1002 b and c:

e The two new planets are named, GJ 1002 b and GJ 1002 c.

e These planets lie in so-called habitable zones, within which water could be
found in liquid form, and which is located in the immediate vicinity of the star
due to its low luminosity.

e Planet b has a mass slightly higher than Earth’s, is the closer of the two and its
year lasts only 10 days.

e Planet c is about a third more massive than Earth and takes about 20 days to
orbit the star.

e The two planets were discovered using the radial velocity (RV) method.

What is the Radial Velocity method?

e This method is based on the detection of variations in the velocity of the central
star, due to the changing direction of the gravitational pull from an unseen
exoplanet as it orbits the star.

Lucy Mission

NASA recently announced that it is adding a new target for the Lucy mission as the
spacecraft goes on its more than 6-billion-kilometre-long journey to study the Jupiter
trojan asteroids..

About Lucy Mission:

e NASA’s Lucy mission is the first spacecraft launched to explore the Trojan
asteroids, a population of primitive asteroids orbiting in tandem with Jupiter.

e Lucy was successfully launched Oct. 16, 2021, and will visit eight asteroids
over 12 years — one asteroid in the main belt between Mars and Jupiter, and
seven Trojan asteroids leading and trailing Jupiter in its orbit.

What are Trojan Asteroids?

e Asteroids sharing an orbit with a planet, but which are located at the leading

(L4) and trailing (LS) Lagrangian points, are known as Trojan asteroids.



These asteroids occupy a stable Lagrangian point in a planet’s orbit around the
Sun.

Trojan Asteroids are some of the oldest remnants from the formation of our
solar system 5 billion years ago.

There are currently over 4,800 known Trojan asteroids associated with Jupiter.
They orbit the Sun in two loose groups: one group leading ahead of Jupiter in
its orbit, the other trailing behind at the same distance from the Sun as Jupiter.
Due to the combined gravitational influences of the Sun and Jupiter, these
Trojan asteroids have been trapped on stable orbits (around what is known as
the Lagrange Points) for billions of years.

What is a Lagrange point?

Lagrange Points are positions in space where the gravitational forces of a two
body system like the Sun and the Earth produce enhanced regions of attraction
and repulsion.

The Lagrange Points are positions where the gravitational pull of two large
masses precisely equals the centripetal force required for a small object to move
with them.

These can be used by spacecraft to reduce fuel consumption needed to remain
in position.

Spinal Muscular Atrophy type-1

The paediatrics department at AIIMS Delhi recently wrote a recommendation letter for

the father of an 11-month-old patient who is seeking financial assistance for the
infant's treatment worth Rs 17.5 crore (USD 2.1 million) due to SMA (Spinal Muscular
Atrophy) type-1.

About Spinal Muscular Atrophy) type-1:

Spinal Muscular Atrophy is a neurological condition caused by a defect in the
SMN1 gene.

Normally, every person is born with a gene called SMN1 which produces a
protein called SMN protein, in many cells in our body.

This protein is essential for the normal functioning of nerve cells in the spinal
cord called the ‘anterior horn cells.

The anterior horn cells control the skeletal muscles essential for all our
movements However, the absence of the SMN1 gene causes a reduction in the
amount of SMN protein produced in anterior horn cells.

Impacts of reduced SMN protein: The reduced quantity of SMN protein causes
gradual death of anterior horn cells, and thus progressive weakness of muscles
of limbs, trunk and breathing and swallowing muscles.



There are broadly three types of SMA

e SMA Type 1: It is the most severe type of SMA. The child will never achieve
independent sitting, and at best, can attain neck holding and rollover.

e SMA Type 2: These children will attain sitting without support, but, will not be
able to walk independently.

e SMA Type 3: This is the milder form of SMA. The affected persons can walk
independently but have difficulty walking upstairs.

Treatment

e There are currently three types of medicines available for the treatment of
children and adults with SMA.

e Spinraza (Nusinersen): This is an ‘exon skipping’, with medicine injected into
the spine. There is no age limit for the administration of this medicine. It works
by increasing the quantity of SMN2 expression, and thus SMN protein quantity.

e Zolgensma: It is an artificially prepared SMN1 gene, coupled with an innocuous
viral vector (AAV9) and administered as a single-dose intravenous infusion. This
medicine is approved for use in children under two years of age

e Risdiplam: It is the most recently approved drug (in 2020). It is in the form of

powder and the reconstituted solution is given orally, once daily, life-long.

Lymphatic Filariasis
Union Minister for Health & Family Welfare recently said that India is committed to

eliminating Lymphatic Filariasis by 2027 in the National Symposium on India’s

Roadmap to Eliminate Lymphatic Filariasis (LF) held at Vigyan Bhawan, New Delhi.

What is Lymphatic Filariasis?

The Lymphatic filariasis disease commonly known as elephantiasis is a
neglected tropical disease. Infection occurs when filarial parasites are
transmitted to humans through mosquitoes.

This impairs the lymphatic system and can lead to the abnormal enlargement of
body parts, causing pain, severe disability and social stigma.

It is caused by infection with parasites classified as nematodes (roundworms) of
the family Filariodidea. There are 3 types of these thread-like filarial worms:
Wuchereria bancrofti, which is responsible for 90% of the cases

Brugia malayi, which causes most of the remainder of the cases

Brugia timori, which also causes the disease.

Global Initiatives to eradicate Lymphatic Filariasis

WHO’s road map 2021-2030: sets global targets and milestones to prevent,
control, eliminate or eradicate 20 diseases

Global Programme to Eliminate Lymphatic Filariasis (GPELF): WHO established
this to stop the transmission of infection by mass drug administration (MDA) of



anthelmintics and to alleviate the suffering of people affected by the disease
through morbidity management and disability prevention (MMDP).

Visible Emission Line Coronagraph (VELC)

The handover ceremony of the Visible Emission Line Coronagraph (VELC) which is the
primary payload of Aditya-L1 Mission was held recently.

About Visible Emission Line Coronagraph (VELC) on board Aditya-L1:

e What is it?It is the largest payload that would fly on the Aditya-L1 mission. It is
an internally occulted solar coronagraph capable of simultaneous imaging,
spectroscopy and spectro-polarimetry close to the solar limb.

e The VELC consists of a coronagraph, spectrograph, polarimetry module and
detectors, aside from auxiliary optics.

e It is built by the Indian Institute of Astrophysics (IIA) at its CREST (Centre for
Research and Education in Science and Technology) campus at Hosakote,
Karnataka.

Purpose:

e [t will observe the solar corona, which is the tenuous, outermost layer of the
solar atmosphere.

e It will analyze the coronal temperature, plasma velocity, density, etc.

e [t will also study Coronal Mass Ejections (CMEs) and the solar wind.

What is Aditya-L1 Mission:

e It is India's first dedicated scientific mission to study the Sun.

e The spacecraft will be placed in a halo orbit around the first Lagrange point, L1,
which is 1.5 million km from the Earth towards the Sun.

e A satellite around the L1 point has the major advantage of continuously viewing
the Sun without occultation/eclipses.

e Aditya-L1 carries seven payloads to observe the photosphere, chromosphere,
and the outermost layers of the Sun (the corona) using electromagnetic and
particle detectors.

e The satellite will be launched by PSLV-XL launch vehicle from Sriharikota.

What are Coronal Mass Ejections (CMEs):

e (CMEs) are large expulsions of plasma and magnetic fields from the Sun’s
corona.

e The blast of a CME carries about a billion tons of material out from the Sun at
very high speeds of hundreds of kilometers per second.

e A CME contains particle radiation (mostly protons and electrons) and powerful
magnetic fields stronger than what is normally present in the solar wind.

e The resulting shocks ripple through the solar system and can interrupt
satellites and power grids on Earth.



M1 Abrams
About M1 Abrams tanks:

It is the United States main battle tank.

The first M1 tank was manufactured by General Dynamics Land Systems
(GDLS) in 1978 and was delivered to the US Army in 1980.

It was named in honor to General Abrams, commander of US forces during the
Vietnam War.

The export version of the Abrams is used by the armies of Australia, Egypt,
Iraq, Kuwait, Poland, and Saudi Arabia.

Features:

It uses a powerful and complex turbine engine that produces 1,500 horsepower
and requires four persons to operate.

It is one of the heaviest tanks in service at nearly 62 metric tons.

The M1 tanks have a maximum speed of 45

Armement: The Abrams is armed with a 120 mm main gun and .50 caliber and
7.62 mm machine guns.

It can destroy tank-size targets at a range of 2 km while firing on the move.

In modern versions of the Abrams tank, there are layers of depleted uranium
armour which provides substantial protection to those inside.

Green comet

Astronomers recently spotted a comet using the wide-field survey camera at the

Zwicky Transient Facility (ZTF) in the US, which is appearing near earth after nearly
50,000 years.
What are Green comets?

Comets are frozen rocky or gas-filled objects that are remnants of the formation
of the solar system.

The solid portions of a comet which is mostly water ice with embedded dust
particles.

When near the sun, the icy cometary surfaces vaporise and emit large amounts
of gas and dust, resulting in a massive atmosphere and tails.

The fluorescence of these gases, and especially the reflection of sunlight from
the minute dust particles in the comet's atmosphere and tail, is what gives
these objects their visual impact.

Just like other bodies in space, comets also have orbits. They are sometimes
pulled in close to the sun because of the sun’s gravity acting on them.

The orbit indicates this comet comes from the edge of our solar system, a
distant reservoir of comets we call the Oort cloud.



e The Oort cloud is thought to be a big, spherical region of outer space enveloping
our sun, consisting of innumerable small objects, such as comets and
asteroids.

e What is the reason for the Green colour? Laboratory research has linked this
green-like aura to a reactive molecule called dicarbon, which emits green light
as sunlight decays it.

What is BharOS?

e Recently, BharOS, an indigenous mobile operating system was developed by
JandK Operations Private Limited, a non-profit organization incubated at IIT
Madras and funded by the Department of Science and Technology.

Key Features of BharOS

e BharOS is a mobile operating system similar to Android or iOS; it is based on
an AOSP (Android Open Source Project) operating system and does not use any
Google apps or services.

e It would support Native Over The Air (NOTA) updates as well as No Default
Apps (NDA).

e [t has a minimalistic home screen with the Indian flag, a list of app categories,
and a selection of apps that have passed the OS's trust and security standards.

e [t will employ the Private App Store Services (PASS) system to examine and
curate apps that are safe for users.

e These systems enable smartphone users to interact with their devices and
access their features while also ensuring their safety.

e Current status: The current version of BharOS includes third-party apps such
as DuckDuckGo and Signal by default.

What is Native Over The Air (NOTA)?
e Security updates and bug fixes will be automatically installed rather than users
having to check for updates and implement them on their own
What is the No Default Apps setting? :
e Users do not have to keep or use pre-installed apps in this mobile operating
system.
Norovirus
The Kerala Health Department recently confirmed two cases of the gastrointestinal
infection Norovirus in class 1 students in the Ernakulam district.
About Norovirus
e The Norovirus, also known as the "winter vomiting bug," causes vomiting and
diarrhoea.

e Infection agents: The most common infective agent is contaminated water or
food.



The virus spreads via faeces to the mouth. Consuming contaminated food or
liquids, touching contaminated surfaces or objects, or coming into direct
contact with an infected person.

Symptoms: Acute gastroenteritis is caused by inflammation of the stomach or
intestine. Diarrhoea, vomiting, nausea, and stomach ache are also symptoms.
Fever, headaches, and muscle pain may also persist.

The symptoms usually appear 12 to 48 hours after the virus has been exposed.

It affects particularly children, the elderly, and people suffering from other
illnesses.

Severity: Although these virus outbreaks are rarely severe, they can spread
quickly if proper precautions are not taken.

Magellanic Cloud

Recently, the world's most powerful telescope, NASA's James Webb telescope, has

found a star formation in a dynamic cluster that lies within a nebula 200,000 light
years away
Why in news?

As per the American space agency, the Small Magellanic Cloud (SMC) star-
forming region NGC 346 is one of the most dynamic in nearby galaxies and is a
dwarf galaxy. It is close to the Milky Way with lower metal concentrations.

What is Magellanic Cloud?

The Magellanic Clouds are irregular galaxies that share a gaseous envelope and
lie about 22° apart in the sky near the south celestial pole.

They are comprised of two irregular galaxies, the Large Magellanic Cloud (LMC)
and the Small Magellanic Cloud (SMC), which orbit the Milky Way once every
1,500 million years and each other once every 900 million years.

These companion galaxies were named for the Portuguese navigator Ferdinand
Magellan, whose crew discovered them during the first voyage around the world
(1519-22).

Magellanic Clouds were formed at about the same time as the Milky Way
Galaxy, approximately 13 billion years ago.

They are presently captured in orbits around the Milky Way Galaxy and have
experienced several tidal encounters with each other and with the Galaxy.

They contain numerous young stars and star clusters, as well as some much
older stars.

The Magellanic Clouds are visible to the unaided eye in the Southern
Hemisphere.



SAFAR system

The Air Quality Index (AQI) in the national capital was recorded 381 recently, as per
the System of Air Quality and Weather Forecasting and Research (SAFAR) and the air
quality remained in the 'very poor category'.

About SAFAR system

It stands for System of Air Quality Forecasting and Research.

SAFAR is an air quality monitoring system. It was introduced by the Ministry of
Earth Sciences (MoES) to provide location specific information on air quality in
near real time and its forecast upto 3 days in India.

It is developed by Indian Institute of Tropical Meteorology (IITM), Pune, along
with India Meteorological Department (IMD) and National Centre for Medium
Range Weather Forecasting (NCMRWF).

Objective: To increase awareness among the general public regarding the air
quality changes in their city well in advance so that appropriate mitigation
measures and systematic action can be taken up for betterment of air quality
and related health issues.

The World Meteorological Organization has recognised SAFAR as a prototype
activity on the basis of the high quality control and standards maintained in its
implementation.

How is the Air Quality Index (AQI) calculated in India?

AQI is calculated based on the average concentration of a particular pollutant
measured over a standard time interval (24 hours for most pollutants, 8 hours
for carbon monoxide and ozone).

Eight individual pollutants are monitored for the calculation of AQI in India.
These are PM10, PM2.5, nitrogen dioxide, sulphur dioxide, carbon monoxide,
ground-level ozone, ammonia, and lead.

To calculate AQI, data for a minimum of three pollutants must be present, of
which one should be either PM10 or PM2.5.

Planet parade

Recently, over the past few nights, Venus and Saturn have been gradually coming

together in the sky which was visible through the naked eye.
About Planet Parade:

This is the phenomenon wherein the planets Mercury, Venus, Mars, Jupiter,
and Saturn were visible to the naked eye from Earth.

This planetary meet-up, also known as a conjunction, makes the two planets
appear close together or even touch in the Earth's night sky.

Despite being millions of kilometres apart, the planets seem to occupy the same
space in the night sky because of their alignment.



e Just after sunset in the west, a conjunction of Venus and Saturn were 0.4
degrees apart as seen from earth.

Bimodal Nuclear Propulsion
e Recently, as part of the NASA Innovative Advanced Concepts (NIAC) program for
2023, NASA selected a bimodal nuclear propulsion concept for Phase I
development which could reduce transit times to Mars to just 45 days.

About Bimodal nuclear propulsion:

e Bimodal nuclear propulsion is a two-part system that includes; Nuclear
Thermal and Nuclear Electric Propulsion (NTP /NEP).

e [t uses a wave rotor topping cycle.

How will nuclear propulsion work?

e The Nuclear Thermal system includes a nuclear reactor that will heat liquid
hydrogen (LH2) propellant and turn it into ionised hydrogen gas (plasma) that
will then be channelled through a nozzle to generate thrust.

e Nuclear Electric Propulsion depends on a nuclear reactor to provide electricity
to a Hall-Effect thruster (ion engine), which will generate an electromagnetic
field that will ionise and accelerate an inert gas to create thrust.

e Advantages: Fuel efficiency, a higher specific impulse, rating and unlimited
energy density.

What is the ASMI Machine Pistol?
The Indian Army has recently raised a tender to indigenously source 5,000 9x19 mm
machine pistols as an ‘Emergency Procurement’ via the Fast Track Procedure (FTP) of
the Defence Acquisition Procedure, 2020 (DAP 2020).
About ASMI Machine Pistol:

e ASMI (meaning pride/ self-respect) is India’s first indigenous 9mm machine

pistol.

e Developed jointly by DRDO (Defence Research and Development Organisation)
and Indian Army.
It weighs under 2kg and can fire at a range of 100 metres.
It has an 8-inch barrel and 33 rounds of high-capacity magazine load.
It would cost around Rs 50,000 per unit.

The 3D printing process was used to design and prototype the pistol’s various
parts, including its trigger components.

e It is set to replace the 9mm pistols in the Indian defence forces.
What is a Machine pistol?

e [t is a relatively small, self-loading automatic handgun with a high rate of fire
and can fire in intermittent or sustained bursts.



AH-64E Apache Attack Helicopter

The first fuselage for the Indian Army’s contract for six AH-64E Apache attack
helicopters has recently been rolled out of the Tata Boeing Aerospace Limited (TBAL)
facility in Hyderabad.

Why in News?

e The first Apache is scheduled to be delivered to the Army in February 2024 and
training of Army Aviation pilots and technicians commenced in the U.S.
recently.

About AH-64E Apache:
e [t is the world’s most advanced multi-role combat helicopter.
Country of Origin: United States
Manufacturer: Boeing
It is also known as Apache Guardian.
The AH-64E attack helicopter is the latest version of the AH-64, used by the US
Army.

e Other purchasers: India, Egypt, Greece,Indonesia, Israel, Japan, South Korea,

Kuwait,Netherlands, Qatar, Saudi Arabia, Singapore,UAE, UK.
Features:
e [t is designed and equipped with an open systems architecture to incorporate

the latest communications, navigation, sensor, and weapon systems.

e Has greater thrust and lift, joint digital operability, improved survivability and
cognitive decision aiding.

e The AH-64E includes a new integrated infrared laser that allows for easier
target designation and enhanced infrared imagery that blends infrared and
night vision capabilities.

e Apache for Indian defence forces: The Indian Air Force has a fleet of 22 AH-64E
Apache attack helicopters, and in 2020, Boeing signed an agreement with the
Government of India for the acquisition of six more Apache helicopters for the
Indian Army.

Tata Boeing Aerospace Limited (TBAL):

e [t is a joint venture between Tata Advanced Systems Limited and aircraft
manufacturer Boeing.

e Boeing’s first equity joint venture in India.

e TBAL manufacturing facility is located in Hyderabad.

e TBAL is the sole global producer of fuselages for AH-64 Apache helicopters.

What is AK-203?
Recently, the Indo-Russian Rifles Private Limited (IRRPL), has started producing AK-
203 Kalashnikov assault rifles at Korwa in Uttar Pradesh.



About AK-203:

The AK-203 rifles are manufactured in a joint venture between India and
Russia.

These are high-quality, convenient and modern small arms.

This model combines excellent ergonomics, adaptability to different shooters
and high-performance characteristics, it is one of the best assault rifles in the
world.

The joint venture plans to ensure 100% localisation of the production of AK-203
rifles in India

What is Indo-Russian Rifles Private Limited (IRRPL)?

The IRRPL was set up in 2019 jointly between erstwhile OFB [now Advanced
Weapons and Equipment India Limited (AWEIL) and Munitions India Limited
(MIL)] of India and Rosoboronexport and Kalashnikov of Russia.

SHUKRAYAAN-1
An advisor to the space science programme recently said that the Indian Space

Research Organisation is yet to receive approval from the Indian government for the

Venus mission and that the mission could as a result be postponed to 2031.

About SHUKRAYAAN-1

It is also called the Venus Mission.

The Shukrayaan I mission will be an orbiter mission.

Its scientific payloads currently include a high-resolution synthetic aperture
radar and a ground-penetrating radar.

The mission is expected to study Venus’s geological and volcanic activity,
emissions on the ground, wind speed, cloud cover, and other planetary
characteristics from an elliptical orbit.

Optimal launch windows from Earth to Venus occur once every 19 months.

Key facts about Venus

Venus is often called "Earth’s twin" because theyre similar in size and
structure, but Venus has extreme surface heat and a dense, toxic atmosphere.
It rotates very slowly on its axis — one day on Venus lasts 243 Earth days.

The thick atmosphere of Venus traps heat creating a runaway greenhouse effect
— making it the hottest planet in our solar system.

Phosphine, a possible indicator of microbial life, has been observed in the
clouds of Venus.

Unlike the other planets in our solar system, Venus spins clockwise on its axis.



Geospatial Hackathon?

Union Minister of Science & Technology recently launched Geospatial Hackathon to
promote Innovation and Start-Ups in India’s Geospatial ecosystem.

About Geospatial Hackathon:

e [t is a hackathon to create interest in geospatial tech and specifically build
solutions leveraging maps and satellite data for solving India’s problems.

e The Department of Science and Technology(DST) under the Minister of Science
& Technology in partnership with IIIT Hyderabad and Microsoft has launched
this Hackathon.

e The Geospatial Hackathon will be divided into 2 parts,

e Research Challenge: The National Science & Technology Entrepreneurship
Development Board and IIIT Hyderabad brings the Startup Challenge as part of
this Hackathon intending to promote the use of geospatial technologies in
solving real-world problems and fostering innovation in the Indian geospatial
ecosystem

e Startup Challenge: The Research Challenge is specific to the problem
statements given by DST (Survey of India).) is proposing a Geospatial Data
Processing, Solution development, and Servicing Challenge to foster the
adoption of geospatial technologies and to promote innovation in India’s
Geospatial ecosystem

Giant Metrewave Radio Telescope

Recently, a radio signal originating from atomic hydrogen in an extremely distant
galaxy was detected by the Giant Metrewave Radio Telescope (GMRT).

Why in news?

e Astronomers from McGill University in Canada and the Indian Institute of
Science (IISc) in Bengaluru have used data from the telescope to detect atomic
hydrogen.

Key facts about Giant Metrewave Radio Telescope

e [t is a low-frequency radio telescope that helps investigate various radio
astrophysical problems ranging from nearby solar systems to the edge of the
observable universe.

e It is operated by the National Centre for Radio Astrophysics(NCRA), a part of the
Tata Institute of Fundamental Research, Mumbai.

What is Atomic Hydrogen?

e Atomic hydrogen is the basic fuel required for star formation in a galaxy.

e When hot ionised gas from the surrounding medium of a galaxy falls onto the
universe, the gas cools and forms atomic hydrogen.

e This atomic hydrogen then becomes molecular hydrogen and eventually leads to
the formation of stars.



e Atomic hydrogen emits radio waves of 21 cm wavelength, which helps in the
direct tracing of the atomic gas content in nearby and distant galaxies.

Inner Core of the Earth

A recent study says that the inner core of Earth seems to have stopped spinning in the
same direction as the rest of the planet.

About the Inner core of the Earth:

It is the innermost layer of the Earth.

Structure:

It is a solid metallic ball made mainly of iron.

The inner core is solid due to the pressure caused by the weight put on it by the
Earth’s other top layers.
e [t is distinct from the outer core, which is a liquid.
Radius:
e The inner core has an average radius of 1220 km.
e The boundary between the inner and outer cores is located at approximately
5150 km below the surface of the Earth.
e This boundary is called the Lehman Seismic Discontinuity.
e Temperature: Inner core temperatures reach extraordinary levels, estimated to
be between 7,200-8,500°F (4,000-4,700°C).
Properties:
e It is predicted to have very high thermal and electrical conductivity.
e The inner core generates its own magnetic field and spins a bit faster than the
rest of the planet.
What are the three layers of Earth?
e The earth is made up of three different layers: the crust, the mantle and the
core.
e The crust: This is the outside layer of the earth and is made of solid rock,
mostly basalt and granite.
e The mantle: It lies below the crust and is up to 2900 km thick. It consists of
hot, dense, iron and magnesium-rich solid rock.
e The core: It is the center of the earth and is made up of two parts: the liquid
outer core and solid inner core. The outer core is made of nickel, iron and
molten rock.

Tethered Drones:
e A tethered drone is an unmanned aerial vehicle tethered to the ground.
e It consists of a base station on the ground and the drone, which is connected to
the station through the tether (cable).
e The drone can be operated remotely to perform specific tasks.



Advantages:

Tethered UAVs are perfect for data capture and telemetry due to the reliability
of tethered connections.

Tethered drones dramatically reduce technical and human error crashes in
flight.

Tethered drones provide a secure line of communication between the ground
station and the aircraft.

It also does not require GPS navigation.

Many tethered drones have longer flight times compared to free-flying, battery-
operated drones.

Due to the restricted movement of a tethered drone, the operator does not need
piloting skills and can mainly focus on their tasks.

Molecular clouds
Why in News?

The Researchers have used the James Webb Space Telescope to prove that even
complex prebiotic molecules, which are precursors to the building blocks of life,
can be formed in the depths of cold, dark molecular clouds.

About Molecular clouds

What is it? It is an interstellar cloud of gas and dust in which molecules can
form, the most common of which is hydrogen (H2). These clouds have very low
temperatures of just 10 to 30 kelvin.

The size of these clouds can be from a few light years up to 600 light years.
Their total mass can reach several million solar masses.

Molecular clouds with dimensions of more than about 15 light years are also
called giant molecular clouds.

The central regions of these clouds are completely hidden from view by dust. We
are able to look into the core of these clouds using radio or infrared
wavelengths.

They are the raw material of stars and planets. These clouds do not last for a
very long time.

After the new stars are born, their solar winds blow away the remaining gas and
dust. Only a fraction, about 10%, of the original material of the molecular cloud
gets locked up in stars and planets.

What is a dark nebula (or dark cloud)?

It is a very dense part of a bigger molecular cloud.
The light extinction is caused by the high density and the presence of
interstellar dust in these clouds.



e These are the regions where new stars are forming. They mainly consist of
hydrogen and dust particles which are needed to form new star systems with
stars and planets.

What is a Solar Mass?
e A solar mass is the mass of the sun.
e [tis 989 x 10730 kilograms — about 333,000 Earths.

Groningen Gas Field
Recently, the Netherlands seeks to shut down Europe's biggest gas field this year
because of safety concerns.
About Groningen Gas Field:
e The Groningen gas field is natural in Groningen province in the northeastern
part of the Netherlands.
e [t is the largest natural gas field in Europe.
e This region of Groningen in the Netherlands has a gas field that began
operations in 1963.
e During the 1980s, the area saw numerous earthquakes - minor enough to avoid
large damage but big enough for local buildings to develop cracks.
e Following these quakes, the Dutch government had earlier said that it would
shutter the field in response to local protests.
e In Groningen, the ground subsiding has been caused by extraction alone over
several years.
e Such extraction causes rocks to contract - as the pores get to hold fewer and
fewer hydrocarbons over time.

NASA-ISRO Synthetic Aperture Radar (NISAR)
NISAR recently got a send-off ceremony at the American space agency’s Jet Propulsion
Laboratory (JPL) in Southern California to be shipped to India in a special cargo
container flight.
Key facts about NISAR:
e NISAR is a Low Earth Orbit (LEO) observatory jointly developed by NASA and
ISRO.
e Itis an SUV-size satellite weighing 2,800 kilograms.
e It consists of both L-band and S-band synthetic aperture radar (SAR)
instruments, which makes it a dual-frequency imaging radar satellite.
e NISAR will be the first satellite mission to use two different radar frequencies (L-
band and S-band) to measure changes in our planet's surface.
e SAR is capable of penetrating clouds and can collect data day and night
regardless of the weather conditions.



NASA has provided the L-band radar, GPS, a high-capacity solid-state recorder
to store data, and a payload data subsystem. ISRO has provided the S-band
radar, the GSLV launch system, and spacecraft.

It also consists of a large 39-foot stationary antenna reflector made of a gold-
plated wire mesh which will be used to focus “the radar signals emitted and
received by the upward-facing feed on the instrument structure.

Mission Objectives:

It will measure Earth’s changing ecosystems, dynamic surfaces, and ice
masses, providing information about biomass, natural hazards, sea level rise,
and groundwater.

NISAR will observe Earth’s land and ice-covered surfaces globally with 12-day
regularity on ascending and descending passes.

Small Satellite Launch Vehicle (SSLV-D2)

The Indian Space Research Organisation (ISRO) successfully launched the second
edition of the Small Satellite Launch Vehicle (SSLV-D2) from the first launch pad of
Satish Dhawan space centre at Sriharikota, Andhra Pradesh.

About the Small Satellite Launch Vehicle:

The new vehicle was developed to capture the emerging small and microsatellite
commercial market.

The SSLV caters to the launch of up to 500 kg satellites to low earth orbits on a
'launch-on-demand' basis.

The launch vehicle uses three solid stages followed by a liquid-fuel-based
Velocity Trimming Module (VTM) to place satellites in orbit

The rocket provides low-cost access to space, offers low turn-around time and
flexibility in accommodating multiple satellites, and demands minimal launch
infrastructure.

It placed the Indian Space Research Organisation (ISRO) earth observation
satellite EOS-07 and two co-passenger satellites — Janus-1 and AzaadiSat2

Cholera disease

According to the World Health Organization, the African continent is likely to see its

worst cholera crisis this decade, driven by extreme weather events and poor water

supply and sanitation infrastructure.

About Cholera disease:

It is a life-threatening infectious disease and a public health hazard.

It is an acute, diarrheal illness caused by infection of the intestine with the
bacterium Vibrio cholera.

Symptoms: Profuse watery diarrhoea, Vomiting, Leg cramps etc



It is transmitted to humans through water or food which is contaminated with
the cholera bacterium.

The disease can spread rapidly in areas with inadequate treatment of sewage
and drinking water.

Currently, there are three WHO pre-qualified oral cholera vaccines (OCV),
Dukoral, Shanchol, and Euvichol-Plus. All three vaccines require two doses for
full protection.

What is ADT 52
Experts of the Indian Council of Agricultural Research (ICAR)-Krishi Vigyan Kendra in

Sikkal, Nagapattinam, found the ADT 52 crop variety to be resistant to unseasonal

rains.

About ADT 52:

e ADT 52, which stands for ‘Aduthurai 52’, is a long-duration paddy variety.

e Plant type: Medium tall and non-lodging.

e Grain Yield: 4902 Kg/ha.

e Duration: It takes at least 150 days to grow.

e Grain type: Medium slender, translucent rice with high milling (67.1%)

e [t gives a high yield and can withstand the impact of unseasonal rains.

e [t is resistant to gall midge and moderately resistant to leaf blast, neck blast,
grain discoloration, and bacterial leaf blight.

e The Tamil Nadu Rice Research Institute (TRRI) in Aduthuuurai launched the
ADT 52 variety in 2018.

Adenovirus

Bengal health authorities have been asked to be vigilant after the state recently

recorded a big spike in adenovirus cases.

About Adenovirus:

Adenoviruses are a group of viruses that can cause mild to severe infections
throughout your body.

They can cause a wide range of illnesses, such as the common cold, fever, sore
throat, acute bronchitis, pneumonia, pink eye, and acute gastroenteritis.

There are many different types of adenoviruses, so that people can get infected
more than once.

Adenovirus infections occur throughout the year, but they tend to peak in the
winter and early spring.

Adenoviruses can affect people of all ages, but they’re most common in children
younger than 5 years old.



e Most adenovirus infections are mild, but they can be more severe in people with
weakened immune systems or existing respiratory or cardiac disease.
Transmission modes:
e Adenoviruses are very contagious. They can spread from an infected individual
to others via close contacts, such as touching or shaking hands.
e Infected particles can also transfer through coughing and sneezing.
e Fecal material can spread the infection via contaminated water, dirty diapers,
and poor hand washing.
Treatment:
e There is currently no specific course of treatment or approved antiviral
medication.
e Some medications with proper rest are advised to control the symptoms.

World’s Highest Weather Station
e The world’s highest altitude weather station was destroyed due to hurricane-
force winds on Mount Everest and a team of scientists and Sherpa have again
placed its new version atop Mount Everest.
e The group has been led by a 31-year-old electrician and mountain guide
Tenzing Gyalzen Sherpa

APJ Abdul Kalam Satellite Launch Vehicle Mission-2023

e The Martin Foundation in association with Dr APJ Abdul Kalam International
Foundation and Space Zone India launched the APJ Abdul Kalam Satellite
Launch Vehicle Mission-2023 from the Pattipolam village of Chengalpattu
district in Tamil Nadu. Telangana Governor Tamilisai Soundararajan was also
present at the event.

e [t has provided an opportunity for selected students to learn more about
Science, Technology, Engineering, and Mathematics, the statement said. 85 per
cent of the funding for the project was done by Martin Foundation.

e The selected students have been taught about satellite technology through
virtual classes, followed by hands-on sessions to help them explore the project
domain. They have also been made aware of the numerous benefits available in
this sector.

AstroSat
The Indian Space Research Organisation (ISRO) has recently made an Announcement
of Opportunity (AO) to allow scientists and researchers to analyze data from the first
dedicated Indian astronomy mission, AstroSat.
About AstroSat:

e It is India’s first dedicated multi-wavelength space observatory.



It is the first dedicated Indian astronomy mission aimed at studying celestial
sources in X-ray, optical, and UV spectral bands simultaneously.

AstroSat, with a lift-off mass of 1515 kg, was launched by the Indian launch
vehicle PSLV from Satish Dhawan Space Centre, Sriharikota, on September 28,
2015, into a 650 km orbit inclined at an angle of 6 degrees to the equator.

The spacecraft control center at Mission Operations Complex (MOX) of ISRO
Telemetry, Tracking and Command Network (ISTRAC), Bengaluru, manages the
satellite during its entire mission life.

The minimum useful life of the AstroSat mission is around S years.

Scientific Objectives:

To understand high energy processes in binary star systems containing neutron
stars and black holes.

New wheat variety (HD-3385)

Scientist from Indian Agricultural Research Institute (IARI) has recently developed a
New wheat variety HD-3385.

About HD-3385:

It is the third HD variant wheat variety which looks most promising.

With the same yields as HD-3410, plant height of just 95 cm and strong stems.
It is the least lodging-prone and most amenable for early sowing.

This variety, sown this time at IARI’s trial fields on October 22, has reached the
pollination stage.

IARI has registered HD-3385 with the Protection of Plant Varieties and Farmers’
Rights Authority (PPVFRA).

Key facts about Wheat

Wheat is the second most important cereal crop in India after rice.

It is the main food crop, in the northern and north-western parts of the
country.

It is a Rabi crop that requires a cool growing season and bright sunshine at the
time of ripening.

Temperature:Between 10-15°C (Sowing time) and 21-26°C (Ripening &
Harvesting) with bright sunlight.

Rainfall:Around 75-100 cm.

Soil required:Well-drained fertile loamy and clayey loamy

ULTRASAT

NASA will launch Israel’s first space telescope mission, the Ultraviolet Transient
Astronomy Satellite (ULTRASAT) in early 2026.

About ULTRASAT:



ULTRASAT is an ultraviolet observatory with a large field of view, that will
investigate the secrets of short-duration events in the universe, such as
supernova explosions and mergers of neutron stars.

It is planned to launch into a geostationary orbit around Earth

NASA will provide the launch opportunity, Flight Payload Adapter, and other
launch-related responsibilities for ULTRASAT.

Indigenous Technology cruise Missile

Recently, India has achieved much-needed success in its indigenous technology cruise

missile (ITCM) programme by missile test-firing from launchpad No- 3 of Chandipur in
the Balasore district.

About Indigenous Technology cruise Missile:

It was tested on the subsonic cruise missile Nirbhay platform from launching
complex III of the integrated test range (ITR).

It was equipped with the indigenously developed small turbofan engine (STFE)
Manik and an upgraded radio frequency seeker, the missile was test fired for a
reduced range.

The domestic Manik engine with a thrust rating of 450 kgf has been designed
and developed by Bengaluru-based Gas Turbine Research Establishment
(GTRE) for cruise missiles and unmanned aerial vehicles.

It is a generic twin-spool engine without an afterburner.

What is a Nirbhay missile?

Nirbhay is a Long-Range Sub-Sonic Cruise Missile, which can be deployed from
multiple platforms.

It is capable of loitering and cruising at Mach 0.7 (sub-sonic) at an altitude as
low as 100 meters. It can carry a nuclear warhead.

Developed by: It has been indigenously designed & developed by Defence
Research & Development Organisation (DRDO).

James Web Telescope

Recently, the James Webb Space Telescope (JWST) has discovered six extraordinarily

massive first-generation galaxies, formed roughly 500-700 million years after the Big

Bang,

About James Web Telescope:

This telescope was built in collaboration between NASA, the European Space
Agency (ESA) and the Canadian Space Agency and was launched in December
2021.

It is presently at a point in space known as the Sun-Earth L2 Lagrange point,
approximately 1.5 million km beyond Earth’s orbit.



e Lagrange Point 2 is one of the five points in the orbital plane of the Earth-Sun
system.

e [t's the largest, most powerful infrared space telescope ever built.

e Objectives: It will examine every phase of cosmic history; from the Big Bang to
the formation of galaxies, stars, and planets to the evolution of our Solar
System.

Scientists discover fifth inner core layer of the earth

e The recent frequent earthquakes have helped scientists discover a new core.
This fifth inner core is a solid ball of nickel and iron and is the innermost layer.

e So far scientists believed that there are only four layers in the earth. They are
the outermost layer called the crust, and the middle layer called the mantle.
And the innermost layer is called the core. The core is divided into two parts
namely the inner core and the outer core. Recently, scientists discovered that
there is another layer in the core.

Chandrayaan-3 Mission:

e Chandrayaan-3 is India’s third moon mission and is a follow up mission to
Chandrayaan-2 to demonstrate end-to-end capability in safe landing and roving
on the lunar surface.

e Chandrayaan-3 mission has three major modules — the Propulsion module,
Lander module, and Rover.

e The mission is slated to be launched later this year by Launch Vehicle Mark 3
(LMV3) from the Satish Dhawan Space Centre at Sriharikota.

India’s DNA Vaccine against Dengue
India’s first prospective DNA vaccine against dengue is under clinical trials.
About DNA Vaccine:

e DNA vaccines use engineered DNA to induce an immunologic response in the
host against bacteria, parasites, and viruses.

e The basic working principle behind DNA vaccine involves the use of a DNA
plasmid that encodes for a protein that originated from the pathogen in which
the vaccine will be targeted.

e It is considered to be more stable, cost-efficient, and easier to handle than
traditional vaccines.

Dengue

e [t is a mosquito-borne viral infection found in tropical and sub-tropical climates
worldwide, mostly in urban and semi-urban areas.

e The primary vectors that transmit the disease are Aedes aegypti mosquitoes.

e The virus responsible for causing dengue is called the dengue virus (DENV).



e [t can be transmitted to humans through the bite of infected mosquitoes.

e The World Health Organization (WHO) states that the virus can transmit from
pregnant mother to baby.

e There is no specific treatment for dengue.

Scrub typhus
Indian researchers have discovered a better medical treatment for life-threatening
scrub typhus fever.
e Scrub typhus remains a major threat in India and South Asia.
e Symptoms include headache, cough, shortness of breath.
e Caused by the bacteria Orientia tsutsugamushi, this disease is life-threatening.
e This disease is transmitted by the bite of microscopic insects such as bedbugs,
bedbugs, and lice.
e 800 people with scrub typhus were tested for 7 days. In this, patients were
assessed for fever at 5 days, complications at 7 days, and mortality at 25 days.
e At the end of the study, it was found that using a combination of drugs and
administering the drugs intravenously is more beneficial than a single drug for
this disease. With this treatment, it has been found that the bacteria in the
body of the patients are destroyed faster and they recover faster.

NISAR satellite

e US air forces handed over NISAR, a satellite jointly developed by US space
agency NASA and India's ISRO (NASA-ISRO Synthetic Aperture Radar) to India.

e The satellite is expected to be launched in 2024 from the Satish Dhawan Space
Center in Andhra Pradesh.

e [SRO will be using the NISAR satellite for agricultural imaging operations and
monitoring of landslide-prone areas.

Sodium Intake

According to the WHO Global Report on Sodium Intake, Reduction two million deaths
can be prevented by 2025 and seven million by 2030 if policies recommended by the
World Health Organization to reduce sodium intake are implemented.

Key Highlights of the report:

e Of the 194 WHO member states, 55 per cent have implemented sodium
reduction policies and other measures through mandatory and voluntary
approaches.

e The global average salt intake is estimated to be 10.8 grams per day, more than
double the WHO recommendation of fewer than 5 grams of salt per day (one
teaspoon).



What is Sodium?

Sodium (Na) is a chemical element of the alkali metal group(Group 1) of the
periodic table.

It is a very soft silvery-white metal.

It is the most common alkali metal and the sixth most abundant element on
Earth, comprising 2.8 per cent of Earth’s crust.

It shows an exploding reaction with water.

It occurs abundantly in nature in compounds, especially common salt—sodium
chloride (NaCl)—which forms the mineral halite and constitutes about 80 per
cent of the dissolved constituents of seawater.

GSLV Mark 3 (LVM-3) rocket

ISRO's GSLV Mark 3 (LVM-3) rocket was launched with 36 telecommunication
satellites.

It is reported to be ISRO's 6th GSLV Mark 3 spacecraft.

The Indian Space Research Organization (ISRO) launches satellites into space
using PSLV and GSLV rockets. In this, ISRO is trying to launch commercial
satellites with GSLV Mark-3 (LVM-3) rocket.

Accordingly, ISRO's NSIL entered into an MoU last year to launch 72 satellites
of UK-based OneWeb using GSLV.

In the first phase, 36 satellites were successfully launched on October 23 last
year by the GSLV Mark-3 rocket.

NASA Human Mission to Mars

NASA to send 4 humans to live on Mars from June 2023
This summer, the National Aeronautics and Space Administration (NASA) is
preparing four individuals to live on Mars.

Marburg virus diseases

About

Tanzania announces outbreak of deadly Marburg virus diseases

The discovery of Marburg viral disease (MVD) dates back to 1967 in Germany
and Serbia. This highly fatal disease, with mortality rates ranging from 24% to
88%, causes severe hemorrhagic fever and is part of the same virus family as
Ebola.

Fruit bats are the carriers of the virus, which is then transmitted to humans
through contaminated items or bodily fluids. Members of the family and
healthcare providers are at a higher risk of contracting the disease.

The symptoms of MVD can vary, starting from fever, nausea, and rash to
jaundice and extreme weight loss. While there are no vaccines or treatments for



the virus, controlling the patient’s blood and oxygen levels or rehydration can
help alleviate the symptoms and improve the chances of survival

A reusable rocket or reusable launch vehicle (RLV)

Earth test success of reusable rocket: Another milestone in ISRO's record
Rockets used to launch satellites are used only once. Each time a new rocket is
produced, the cost increases. Keeping this in mind, they made a serious effort
to find a new rocket that could be used again and again

In this case Falcon type rockets were discovered. It is designed to carry not
only satellites but also humans into space and back to land safely. It can be
used multiple times.

It is in that line that India has developed this type of rocket and successfully
tested it.

ISRO scientists have successfully conducted this test at the Aeronautical Test
Range at Selakkare, Chitradurga District, 220 km from Bengaluru, Karnataka.
For the first time in the world, the rocket was lifted to an altitude of 4.5 km by
helicopter and released to land on the runway. It landed perfectly.

It is named reusable rocket or reusable payload vehicle (RLV).

Artemis II mission

NASA recently announced the crew that will fly aboard its Artemis II mission

About

It is NASA's program to return astronauts to the Moon, preparing the way for
human missions to Mars.

It aim to "land the first woman and first person of colour on the Moon", explore
the lunar surface.

The Artemis program includes the construction of the Lunar Gateway space
station in orbit around the Moon.

Artemis I: An uncrewed test flight of the Orion spacecraft, launched on the
Space Launch System (SLS) rocket on November 16, 2022.

European Space Agency’s Juice mission launches to search for life on Jupiter’s

moons

The European Space Agency (ESA) launched the Jupiter Icy Moons Explorer
mission (Juice) on Friday, 14 April, at 8:14 a.m. ET using an Ariane 5 rocket
from Europe’s spaceport in Kourou, French Guiana. Juice aims to explore
Jupiter and three of its largest moons.



Lucy mission

e NASA’s Lucy mission is on a 12-year journey to observe nine Jupiter Trojans
and two main belt asteroids, making it the first-ever mission to visit them.

e Despite being more than 330 million miles (530 million kilometers) away from
the spacecraft, Lucy was able to capture views of four Jupiter Trojan asteroids
recently.

e The asteroids are relatively small in size, but Lucy used its highest resolution
imager, L'LORRI, to take the images, which will help the team choose exposure
times for close-up observations of the targets.

China launched Fengyun-3 satellite

e China has achieved a significant milestone by successfully launching the
Fengyun-3 meteorological satellite.

e The satellite was launched using the Chang Zheng-4B carrier rocket from the
Jiuquan Cosmodrome, located in Gansu Province.

e The Fengyun-3 satellite has been primarily designed to monitor and provide
crucial information on severe weather conditions, including heavy rainfall that
can result in natural calamities like landslides and floods.

Taifa-1
e Kenya Launched Its First Operational Earth Observation Satellite “Taifa-1"
e The launch took place from Vandenberg Base in California. The rocket also
carried 50 payloads from different countries, including Turkey, under SpaceX’s
rideshare program.

Starship rocket
e SpaceX's Starship rocket explodes during test.
e [t is considered to be the largest and most powerful rocket ever built by
humans.
e About 400 feet (120 meters) tall, the ship has a total of 33 engines.
e [t was developed with the aim of sending humans into space as well

TeLEOS-2
ISRO successfully launched the PSLV-C55/TeLEOS-2 mission to send two Singapore-
made satellite into space. An Orbital Experimental module was also launched as part
of this mission to carry out tests in the space vacuum.
TeLEOS-2 and Lumelite-4
e TeLEOS-2 and Lumelite-4 are the two Singapore-made satellites that were
launched aboard the Polar Satellite Launch Vehicle (PSLV) from the Satish
Dhawan Space Centre in Sriharikota.



o TeLEOS-2, weighing 741 kg, is a commercial Earth Observation satellite
developed by the Government of Singapore and Singapore Technologies
Engineering Limited.

e Lumelite-4, on the other hand, is a small, 16 kg satellite developed by the
Singapore-based ST Engineering Geo-Insights Pte Ltd, with the purpose of
augmenting the maritime safety of the city-state.

Emirates Mars Mission - Hope
e Hope is a United Arab Emirates Mars orbiter that arrived in February 2021.
e Hope is studying Mars' climate to help us understand what Mars was like when
its atmosphere could have supported life.
e Hope is the Arab world's first mission to another planet. More countries
exploring our Solar System means more discoveries and opportunities for global
collaboration.

Malaria

e The World Health Organization has called on countries to take action to create

a malaria-free world.
About

e Malaria is an infectious disease transmitted by a vector or parasite. It is caused
by protozoan parasites.

e It is widely distributed in tropical and subtropical regions including the
Americas, Asia and Africa.

e Malaria can only be transmitted by Anopheles mosquitoes.

e Symptoms - Symptoms of malaria begin to appear 3 to 10 days after being
bitten by an infected mosquito. Initially there will be high fever and body aches.
Symptoms include headache, chills, fever, jaundice, vomiting, joint pain,
convulsions, retinal damage, tremors, and presence of hemoglobin in urine.

e The central government has set a target to eliminate malaria in India by 2030.
In this case, a target has been set for Tamil Nadu to achieve that target by 2024

Haemophilia
e News- Doctors have said that one in 30,000 children in India is affected by a
blood clotting disease called hemophilia.
About
e Haemophilia is a type of disease caused by a mutation in a gene. In order for
the blood to clot properly in the human body, it is necessary to have the right
amount of coagulants in it. A total of 13 types of coagulants react one after the
other to temporarily stop the flow of blood when the body is injured.
e Haemophilia occurs when certain changes and defects occur in the gene.



As far as India is concerned, one in 30,000 children suffer from this disease.
Plasma therapy and DNA recombination therapy can help to treat this disease

IIT Madras researchers develop machine learning tool to detect tumour in brain,

spinal cord

Researchers at the IIT Madras have developed a machine learning-based
computational tool called GBMDriver to improve the detection of cancer-causing
tumours in the brain and spinal cord.

The tool is freely accessible and was primarily developed to identify driver
mutations and passenger mutations in glioblastoma, a rapidly proliferating
tumour.

Heat index

About

News- India to launch its own heat index next year to quantify heat hazard,
generate impact-based heatwave alerts for specific locations.

Heat index is a measure of how hot it feels when humidity is factored in along
with the air temperature, and the figures were calculated using data from the
India Meteorological Department (IMD).

It is also known as the apparent temperature.

When the body gets too hot, it begins to perspire or sweat to cool itself off.

If the perspiration is not able to evaporate, the body cannot regulate its
temperature.

Evaporation is a cooling process. When perspiration is evaporated off the body,
it effectively reduces the body's temperature. When the atmospheric moisture
content (i.e. relative humidity) is high, the rate of evaporation from the body
decreases.

In other words, the human body feels warmer in humid conditions. The
opposite is true when the relative humidity decreases because the rate of
perspiration increases.

The body actually feels cooler in arid conditions.

There is direct relationship between the air temperature and relative humidity
and the heat index, meaning as the air temperature and relative humidity
increase (decrease), the heat index increases (decreases).

Covid-19 no longer a global health emergency: WHO

News- Covid-19, which claimed millions of lives around the world over the past three

years, is no longer a public health emergency of international concern (PHEIC), WHO.

WHO designated Covid-19 as PHEIC - the highest level of alarm under
international law - on January 30, 2020, weeks after the outbreak of SARS-



CoV2 was reported from central China's Wuhan city before it spiralled into a
pandemic

Public health emergency of international concern

A public health emergency of international concern is a formal declaration by
the World Health Organization (WHO) of "an extraordinary event which is
determined to constitute a public health risk to other States through the
international spread of disease and to potentially require a coordinated
international response”, formulated when a situation arises that is "serious,
sudden, unusual, or unexpected", which "carries implications for public health
beyond the affected state's national border" and "may require immediate
international action".

Under the 2005 International Health Regulations (IHR), states have a legal duty
to respond promptly to a PHEIC.The declaration is publicized by an IHR
Emergency Committee (EC) of international experts, which was developed
following the 2002-2004 SARS outbreak.

National Manufacturing Innovation Survey

News- A survey on the degree of innovation among manufacturing firms found
that Karnataka, overall, is the most “innovative” State, followed by Telangana,
and Tamil Nadu

The National Manufacturing Innovation Survey (NMIS) 2021-22, released earlier
this month, also found that innovation in manufacturing is the lowest in the
Northeastern states (excluding Assam), followed by Bihar

DST ranked Karnataka, followed by Telangana, Tamil Nadu, Maharashtra, and
Haryana as high innovation states. Uttarakhand has the highest score among
the hill states, while Dadra and Nagar Haveli and Daman and Diu has the
highest score among the UTs.

Apart from Northeastern states, low-performing states include Jharkhand,
Odisha and Andhra Pradesh.

Telangana, Karnataka, and Tamil Nadu had the highest share of innovative
firms at 46.18 per cent, 39.10 per cent and 31.90 per cent, respectively, among
the total manufacturing firms surveyed from the respective states, according to
the report.

Odisha, Bihar, and Jharkhand reported the least share of innovative firms at
12.78 per cent, 13.47 per cent and 13.71 per cent, respectively.

Space Science and Technology Awareness Training (START)

News- The Indian Space Research Organisation (ISRO) has recently launched
an initiative to provide an overview of different aspects of Space Science and
Technology to students.



e The program, named Space Science and Technology Awareness Training
(START), is an introductory-level training program aimed at postgraduate and
final-year undergraduate students of Physical Sciences and Technology.

CSIR Genetic Awareness Exhibition

e News- CSIR organizes a unique mobile exhibition on “Genetic Awareness”.

e CSIR-CCMP in collaboration with NCSM-Visvesvaraya Industrial and
Technology Museum (VITM), Bangalore has organized a mobile science
exhibition called 'Gene-Health Connect' as part of the “CSIR-JIGYASA”
programme.

e For school and college students, World Thalassemia Day is marked as an effort
to create awareness about genes and their role in the human body and how
they are manipulated.

CSIR

e Council of Scientific and Industrial Research (CSIR) is an autonomous
government body. It is a model organization in the research and industrial
development of the country with the contribution of the Ministry of Science and
Industry of India.

e It was registered under the Social Act of 1860 as per a resolution passed by the
Central Legislative Assembly in 1942. It has 39 laboratories and 50 field
stations across the country.

e Its areas of research and development are aerospace engineering, structural
engineering, marine science, molecular biology, meteorology, chemistry, mining,
food, petroleum, leather and environment.

Yellow fever
e News - Yellow Fever Vaccination Mandatory for Travelers to South America -
Announcement by Director of Public Health
e Yellow fever is a viral disease transmitted by the Aedes aegypti mosquito. This
virus is an RNA virus belonging to the genus Flavivirus.
e Yellow fever occurs in countries south of the Sahara desert in Africa, South
America and parts of the Caribbean.

Robotics Framework
e News- Telangana State Government Launches India's First “Robotics
Framework”.
e It is announced that it will work with the aim of creating a sustainable and
growth-promoting robotics ecosystem and to bring the state to the fore in the
field of robotics.



Testing of 'Semi Cryogenic Engine'

o News- Test of 'Semi Cryogenic Engine' was successfully conducted at
Kavalkinaru, Mahendragiri ISRO Centre.

e Various phases of testing of the cryogenic engine used in the rocket are
underway at ISRO's Mahendragiri Centre, Kavalkinaru, Tirunelveli district.

e The intermediate structure, designated 'Power Head Test', covered all engine
systems except the propulsion chamber. The first of a series of tests was
planned to verify the design of the propellant feed system, including the low-
pressure and high-pressure turbo-pumps, gas generator and control
components.

e The 15-hour successful test, which is intended to spur work on future launch
vehicles and liquid oxygen-kerosene propellant mixture, is a major milestone for
ISRO.

BrahMos supersonic missile
e News- Indian Navy's INS Mormugao (Launch Ship) has successfully test-fired
BrahMos supersonic missile and demonstrated its maritime dominance.
e According to the Indian Navy, the missile hit the target at a speed of Mach 2.8,
or nearly three times the speed of sound.

Chandrayaan-3 is scheduled to be launched on July 12.
e News- ISRO officials have said that the launch of Chandrayaan-3, ISRO's third
lunar mission, will take place on July 12.
e Chandrayaan 3 spacecraft will reach the South Pole of the Moon on August 23

A new synthetic light-harvesting system using organic nanotubes

e Researchers have developed a new method for harvesting artificial light using
organic nanotubes that can be used in solar cells, photovoltaics, optical sensors
and tunable multi-color light-emitting materials.

e Dr. from IISER, Kolkata. Subratim Banerjee, along with Dr. Suman
Chakraborty from the S. N. Bose National Center for Basic Sciences conducted
experimental and computational investigations of artificial light harvesting in
these organic nanotubes.

Discovery of ultrasound waves that induce instant “convulsions and sleep”.
e Scientists from the University of Washington in the US have announced that
they have developed a new technology that uses ultrasound waves to target a
mammal's head and induce instant "sleep".



e These ultrasound waves are reported to induce immediate convulsions and
sleep. It has also been reported to suppress the metabolism of mammals, lower
body temperature and induce convulsions and drowsiness.

A new study has identified 62 drought-tolerant vascular plant species

e India's biodiversity hotspot, the Western Ghats, has 62 drought-tolerant
vascular plant species that can be used in agriculture, especially in water-
scarce areas, a new study has found.

e Out of a list of 62 species, 16 are Indian and 12 are endemic to the Western
Ghats, highlighting the importance of WG as a global DT hotspot. According to
the study, apart from rocks, tree trunks in partially shaded forests were also
found to be important habitats for DD species.

Green panacea to help recover wastewater discharged during crude oil drilling
and refining
e A material has been discovered to help recover wastewater discharged during
crude oil drilling and refining. This green panacea is formulated with a mixture
of plant-based biomass, biosurfactant and NPK compost.
[
e This “miracle mixture” helps prevent environmental pollution from water
generation and helps maintain the green revolution. It also helps increase crop
production to meet the ever-growing food demand.

India's star missile Agni Prime successfully test-fired.
e The new generation ballistic missile Agni Prime was successfully flight tested by
the Defense Research and Development Organization (DRDO) on the evening of
June 07 at Dr. APJ Abdul Kalam Island off the coast of Odisha.
e This missile is one of India's Star Missiles (Most Capable). It is a ballistic
missile capable of operating with a dual navigation and guidance system. It is
significant that this is the sixth missile in the Agni missile series.

Tata Elxsi has teamed up with ISRO to develop “crew recovery prototypes” for
the Gaganyaan project.

e Tata Elxsi has partnered with the Indian Space Research Organization (ISRO)
for “Crew Safe Recovery Service” for Gaganyaan project. It has designed and
developed crew system protection equipment (CMRM) for “recovery crew
training” during spaceflight.

e ISRO's Gaganyaan program will launch a crew into a 400-km orbit for a three-
day mission and then land in the Indian Ocean waters after the mission, the
agency said, to ensure the safety of the public.



Launch of India's first cannabis research program to develop drugs for neurology

and cancer.

CSIR and IIM Jammu have launched the country's first-ever research program
on the use of cannabis for neurology and cancer medicine.

Union Minister Jitendra Singh said the project was "introduced with the
objective of developing better potential for manufacturing quality medicine for
export in Neurology, Epilepsy and Cancer".

A recent report found that Viking disease may have been inherited from a gene

inherited from Neanderthals.

In Northern Europe many men over the age of 60 suffer from the dreaded viking
disease. For those who have this disease, the symptoms of the fingers and toes
are bent and there is a lot of anger.

Researchers from the Karolinska Institute in Molecular Biology and Evolution
have found that the ancestors of people with the disease may have inherited the
gene from Neanderthals.

Omicron-precautionary vaccine has been developed using indigenous technology

The Central Department of Biotechnology has announced that an mRNA-based
preventive vaccine against Omicron-microbe has been developed using
indigenous technology.

The vaccine, developed by Gennova Biopharmaceuticals with support from the
Covid Suraksha Movement, has been approved by the Biotechnology Industrial
Research Council. It has been approved by the Drug Control Directorate of
India for its emergency use.

ISRO plans to fully privatize SSLV

The Indian Space Research Organization (ISRO) plans to soon transfer its Small
Satellite Launch Vehicle (SSLV) to private or private space-acquired
installations, after conducting two development flight tests of the rocket, which
aims to deliver on-demand services to 500 kg satellites, the agency said.

A senior official said that the Indian Space Agency has decided to take the route
of converting this small rocket to commercial use and will not only manufacture
the SSLV, but completely privatiz



Medical scientists from Tamil Nadu and Japan have discovered a treatment

method to control muscular dystrophy.

Muscular dystrophy is a very rare genetic disorder that can affect children. As
a result, the movement of the muscles becomes paralyzed and it becomes
completely immobilised.

In order to prevent this condition in which the protein 'dystrophin' of children
suffering from this disease is reduced, it has been revealed in a medical study
that the food product 'beta glucagon' increases the level of dystrophin protein in
the blood by 32 percent through some medicinal food products. Accordingly,
studies have shown that taking this beta-glucose can produce some changes in
immunity and increase muscle strength within 45-50 days.

Chandrayaan 3 successfully launched.

Chandrayaan 3, the country's third lunar mission, has been successfully
launched from the second launch pad at Satish Dhawan Space Centre,
Sriharikota.

LVM-3 rocket is used for this launch. The Chandrayaan 3 spacecraft is
intended to achieve lunar orbit, perform a soft landing on the lunar surface
using a lander, and thoroughly explore the lunar surface.

ISRO wins the test of Gaganyaan Spacecraft's “Service Module Propulsion
System?”.

Indian Space Research Organization (ISRO) has successfully tested the 'Service
Module Propulsion System' at ISRO Complex (IPRC) in Mahendragiri, Tamil
Nadu.

The test used 16 Reactive Control System (RCS) thrusters with a thrust of 100
N and five Liquid Apogee Motor (LAM) engines with a thrust of 440 N, ISRO said
in its notification.

(Project Kaganyan — India's star project to send humans into space).

ISRO has successfully launched 7 Singapore satellites.

Indian Space Research Organization's (ISRO) PSLV-C56 rocket successfully
launched a package of six co-passenger payloads including Singapore's DS-SAR
satellite from ISRO's launch pad Sriharikota.

It is significant that this is PSLV's 17th and PSLV's 58th flight in core stand
alone system. PSLV-C56 / DS-SAR is the “exclusive and flagship commercial
mission of NewSpace India (NSIL)” for ST Engineering, Singapore.

DS-SAR stands for Radar Imaging Earth Observation Special Mission Satellite.



ISRO plans to privatize huge satellite technology
e In its latest announcement, the Indian Space Research Organization (ISRO) has
transferred its state-of-the-art IMS-1 satellite vehicle technology to a private
company called Alpha Design Technologies through technology transfer.
e The transfer is part of ISRO's main business unit NewSpace India Organization
(NSIL), which is an important part of efforts to further develop the private space
sector.

Introduced India's first indigenously developed next generation Magnetic
Resonance Imaging (MRI) imaging machine.

e Union Minister of State for Science & Technology, Nuclear, Public Grievances,
Pensions (Individual Charge) Dr. Jitendra Singh inaugurated India's first
indigenously developed, lightweight, affordable and high-speed (1.5 Tesla) Next
Generation Magnetic Resonance Imaging (MRI) imaging machine in New Delhi.

e The Union Minister has said that the common man can easily buy the
domestically produced cinematography machine at a low price. And it is seen
as an important part of the “Make in India — Made for the World” initiative.

The oldest fossils of a herbivorous dinosaur have been found in the state of
Rajasthan.

e Scientists from the Geological Survey of India (GSI) and the IIT-Roorkee Division
have discovered the oldest fossil remains of a “long-necked and herbivorous”
dicraeosaurid dinosaur in Jaisalmer, Rajasthan.

e According to the GSI, the landmass of India was the most important site of
dinosaur evolution and the nearly 167-million-year-old specimen was named
“Tharosaurus indicus” after the Thar Desert of Rajasthan, western India.

Luna-25

e On August 11, the country announced the "Luna 25" project, Russia's first
mission to the moon after 47 years. The Luna-25 spacecraft was launched
aboard a Soyuz-2 Fregat rocket from the Vostochny launch pad in Russia's far
southeast.

e Russia's space agency ROSCOSMOS has announced that the project is aimed
at refining technology for a soft landing on the moon. Russia's decision is seen
as significant among world scientists as India recently launched its third lunar
mission, Chandrayaan 3.



The Russian lunar probe Luna-25 crashed into the moon.

e Russia's lunar probe Luna-25 lost control and crashed into the moon, Russian
space agency Roscosmos said in its announcement.

e The spacecraft lost contact with the spacecraft at approximately 14:57 Moscow
time after it was given thrust to form a pre-landing elliptical orbit. So it has
been reported that it may have crashed into the moon. It is significant that
Chandrayaan 3, our country's lunar mission, is scheduled to land on the moon
on August 23.

Aditya-L1, the first spacecraft to explore the Sun, is scheduled to launch next
month.

e [SRO has mentioned in its latest announcement that it is planning to launch
India's first space satellite to study the Sun “Aditya-L1” in September.

e Developed at Bangalore's UR Rao Satellite Technology Centre, the satellite is
slated to launch from ISRO's flagship Sriharikota launch pad. The spacecraft
will be placed in a halo orbit around the “Lagrange point — L1” of the Sun-Earth
system, nearly 1.5 million kilometers from Earth, with the aim of surveying the
entire Sun.

Al-generated artworks have been ruled ineligible for copyright protection.

e A US federal court in Washington DC has recently issued an important ruling
that solutions and artworks created solely by artificial intelligence without any
human intervention cannot be afforded “copyright protection” under US law.

e Administered in 1976, this copyright law is designed to prevent unauthorized
copying of a person's work. Many tech experts say the ruling will ensure more
people use Al technology.

Shiv Shakti Point- Chandrayaan-3

e To commemorate the success of the Chandrayaan-3 moon lander, Prime
Minister Modi has announced that the Vikram Lander landing site or area will
be called 'Sivashakti Point'.

e The Prime Minister announced this important and historic designation at the
ISRO Telemetry Tracking & Command Network Mission Control Complex in
Bengaluru. It is also significant that the Prime Minister had announced the
name of the Chandrayaan-2 crash site as "Thiranga Point' in 2019.

State-of-the-art ring to monitor blood pressure, heart rate: I.I.T. Alumni design
e [LIT.'s 'Smart Ring' (Ring) that monitors health-related activities including blood
pressure, heart rate, and payment facility. Designed by alumni.



Chennai I.I.T. 'Muse Wearable', a start-up company, is functioning with
alumni of IIT Chennai through the Research Support Center (Incubation Cell).
This company has already introduced smart watches and is selling them in 30
countries including India.

Following this, Muse Wearable has now invented a ring-shaped technology
similar to a smart watch. With this 'smart ring' you can monitor your health
very accurately 24 hours a day. Monitors blood pressure, heart rate, body
temperature; 10 times less weight than a smart watch. Even with 24 hours of
use, the battery is designed to last for 7 days.

As an example of the 'Make in India' campaign, this 'Smart Ring' is entirely
designed in India

APJ A species of New Sea Tardigrade named Abdul Kalam.

New marine tardigrade species named after former President APJ Abdul Kalam.

A new species of marine tardigrade discovered by researchers at the University
of Science and Technology (CUSAT), Cochin has been named after the late
former president and scientist APJ Abdul Kalam.

Important Notes:

Tardigrades are very small animals whose size is measured in micrometers.
Although they are microscopic in size, they are very tough.

They are known for extraordinary endurance and survival instincts.

These are examined through microscopes. These aquatic animals are
nicknamed "water bears".

A portable instrument for monitoring water quality: Design by IIT, Chennai

IIT Chennai researchers have developed a design project to develop a small-
scale portable instrument for detecting metals in soil and water.

In this regard, a press release published on behalf of IIT, Chennai has said: The
water sources of more than 36,000 rural households in India are affected by
fluoride, arsenic and heavy metals, according to the Jalshakti Ministry of the
Central Government.

Due to the loss of heavy metals in the soil, salinity affects the quality of the soil.
Also, it reduces the productivity of agricultural lands and affects human health.
To avoid this, IIT Chennai researchers have taken forward a design project to
develop a small-scale portable device to detect metals in soil and water.

With this instrument, soil and water quality can be quickly determined without
any prior training. Also, it helps to know the metals present in soil and water.
The purpose of this research is to conduct surveys and provide data on the
mobile app. It also said that work is underway to obtain a provisional patent
for the device.



The world's first dog-fox hybrid "Taxim" has been discovered.

The world's first dog-fox hybrid, known as the "taxim", has recently been
discovered in Brazil.

A study on this was published in September 2023, according to which the taxim
is a creature with large, thick, pointed ears, wire fur and a long, thin hum, and
it is not likely to cause any harm to the general public.

OSIRIS-Rex

OSIRIS-REx (Origins, Spectral Interpretation, Resource Identification, and
Security-Regolith Explorer), the first US mission to collect a sample from an
asteroid, returned on Earth with material from asteroid Bennu.

So far, Japan is the only other country to similarly bring asteroid samples to
the Earth.

OSIRIS-REx (Origins, Spectral Interpretation, Resource Identification, Security,
Regolith Explorer) is a NASA (National Aeronautics and Space Administration)
asteroid-study and sample-return mission.

The mission was launched in September, 2016. The spacecraft reached asteroid
Bennu in 2018.

Objective: To obtain a sample of at least 60 gm from Bennu and return the
sample to Earth for a detailed analysis.

R21/Matrix-M

About

The World Health Organisation (WHO) recently recommended a new vaccine,
R21/Matrix-M, for the prevention of malaria in children.

The R21 vaccine is the second malaria vaccine recommended by the WHO,
following the RTS,S/ASO1 vaccine, which received a WHO recommendation in
2021.

WHO is now reviewing the vaccine for prequalification, which is the WHO stamp
of approval, and will enable GAVI (a global vaccine alliance) and UNICEF to buy
the vaccine from manufacturers.

About the R21/Matrix-M Vaccine:

It is a new vaccine approved for the prevention of malaria in children.

It was developed by the University of Oxford and the Serum Institute of India
with support from the European and Developing Countries Clinical Trials
Partnership (EDCTP'), the Wellcome Trust, and the European Investment Bank
('EIB)).



e [t is the first malaria vaccine to reach the WHO’s target of 75% efficacy.
e [t has already been approved for use in Burkina Faso, Ghana, and Nigeria.
e The vaccine will be rolled out in those African countries in early 2024 and will
be available in mid-2024 in other countries.
Exclusome

Researchers have recently identified a previously unknown compartment in

mammalian cells named ‘exclusome’.

About Exclusome:

It is a newly discovered organelle in mammalian cells.

It is made up of DNA rings known as plasmids.

It is located within the cell plasma.

This is peculiar because eukaryotic cells (cells with nuclei) usually keep most of
their DNA in the cell nucleus, where it is organized into chromosomes.

Instead, in the exclusome, it is organized into plasmids -small, circular DNA
strands that can replicate independently of chromosomes and are usually found
in bacteria and other microscopic organisms.

National Turmeric Board (NTB)
Recently, the Government of India notified the constitution of the National Turmeric

Board.

About National Turmeric Board:

e [t will focus on the development and growth of turmeric and turmeric products
in the country.

e It will especially focus on capacity building and skill development of turmeric
growers for harnessing greater benefits out of value addition.

e The Board will also promote quality and food safety standards and adherence to
such standards.

NanoPtA
e Recently, scientists at the Materials Research Centre (MRC), Indian Institute of

Science (IISc), have developed a new type of enzyme mimetic called NanoPtA.

About NanoPtA:

The research team synthesised a platinum-containing nanozyme called
NanoPtA, which can be converted into powder form for industrial use.

How does it works?

When the NanoPtA comes in contact with wastewater, the benzene rings and
long alkyl chains present in the molecule form multiple non-covalent
interactions.



Individual NanoPtA molecules connect together to form tape-like structures that
start emitting light, which is the origin of its oxidising capacity.

The nanozyme can then degrade pollutants present in wastewater by oxidising
them in the presence of sunlight, thereby reducing the toxicity of wastewater.
The team found that the nanozyme could degrade even small (micromolar)
quantities of common effluents like phenols and dyes within ten minutes when
placed under sunlight.

Applications: The nanozyme can also have applications in healthcare and could
be a potentially useful diagnostic tool for neurological and neurodegenerative
diseases.

Burevestnik missile

About

President Vladimir V. Putin recently claimed that Russia had successfully
tested the Burevestnik missile.

The Burevestnik, whose name translates as "storm petrel", is a ground-
launched, low-flying cruise missile that is not only capable of carrying a nuclear
warhead but is also nuclear-powered.

The Burevestnik is one of six strategic weapons that the Russian President
introduced in a 2018 speech.

It is code-named ‘SSC-X-9 Skyfall’ by NATO.

In theory, the nuclear energy could let it fly around the world several times
before hitting its target.

Features:

It is powered by a small nuclear reactor, which heats up air to propel the
missile forward.

Its nuclear propulsion gives the missile much longer range than traditional
turbojet or turbofan engines that are limited by how much fuel they can carry.
It has a range of up to 14,000 miles (22000 km).

The missile is also designed to fly at low altitudes, much lower than a
conventionally powered cruise missile, which would make it harder for air-
defence radar to detect.

Gaganyaan astronaut mission

India to launch test flight on Oct. 21 for future Gaganyaan astronaut mission
ISRO will launch an empty module in preparation for a mission to transport
Indian astronauts to space.

The Gaganyaan mission, which translates from Sanskrit to "celestial vehicle,"
will be India's attempt to launch at least three astronauts to low-Earth orbit



before the end of 2024, though a concrete timeline for liftoff hasn't been shared
yet.

India’s first tilapia parvovirus reported in Tamil Nadu

e The occurrence of tilapia parvovirus (TiPV) affecting farm-bred tilapia, a
freshwater fish species, and causing a huge mortality rate has been reported for
the first time in India at ponds in Walajah in Ranipet district of Tamil Nadu.

e Considered as “a poor-man’s fish”, Mozambique tilapia was introduced to
Indian fresh water bodies in the 1950s and it is called Jilabi in Tamil. Capable
of surviving in low-oxygen levels in water, the fish has turned invasive across
the country. Nile tilapia introduced in the 1970s is a little bigger and is cultured
on a large-scale and available in the market for 100 to 150 per kg.

e In India, tilapia farming is being carried out in different parts of Andhra
Pradesh and Kerala, and is sold in domestic markets as whole fish. In 2022, the
tilapia production was estimated at about 70,000 tonnes, of which 30,000
tonnes come from aquaculture.

PM Modi "drives" ISRO to land man on moon by 2040

e The Prime Minister has set ambitious new goals, including an indigenous space
station by 2035, an Indian on the moon by 2040, and an interplanetary mission
to orbit Venus to land on Mars. He directed the space department to develop a
road map

e "To build on the success of Indian space ventures including the recent
Chandrayaan-3 and Aditya L-1 missions, the Prime Minister advised that India
should now aim for new and ambitious goals including 'Bharatiya Antariksha
Santhiya' (Indian Space Station). ) Sending the first Indian to the Moon by 2035
and 2040 within,” says a statement from the Prime Minister's Office.

TV-D1 Mission
e Indian Space Research Organisation (ISRO) is set to launch its first-ever test
flight, TV-D1, for the Gaganyaan mission, marking a pivotal moment in India's
pursuit of human spaceflight.
About TV-D1 Mission:
e Test Vehicle Abort Mission-1 (TV-D1) will evaluate the crew module's readiness
for the Gaganyaan mission.
e It is a single-stage liquid rocket developed specifically for this abort mission.
e The payloads consist of the Crew Module (CM) and Crew Escape Systems (CES)
with their fast-acting solid motors, along with CM fairing (CMF) and Interface
Adapters.



e This flight will simulate the abort condition during the ascent trajectory
corresponding to a Mach number of 1.2 encountered in the Gaganyaan mission.

Vikram-1 rocket
Indian firm Skyroot Aerospace recently unveiled its indigenously-built Vikram-1
rocket.
About
e Vikram-1, named after the father of India’s space programme, Vikram Sarabhai,
is a multi-stage launch vehicle with a capacity to place around 300 kg of
payloads in low-earth orbit.
e [t has been built by Hyderabad-based Skyroot Aerospace, a space startup.
e [t is an all-carbon-fibre-bodied rocket that can place multiple satellites into
orbit.
e Being a solid-fuel rocket and using relatively simpler technologies would mean
that launching this vehicle would require minimal infrastructure and that the
rocket could be assembled and launched within 24 hours from any site

Lorrainosaurus
The fossils of a 170-million-year-old ancient marine reptile named <TLorrainosaurus’
from the Age of Dinosaurs have been recently identified as the oldest-known mega-
predatory pliosaur.
About
e [t is the oldest mega-predatory pliosaur.
e [t lived during the ancient Middle Jurassic era in marine environments.
e The regions in which it lived 170 million years ago are now located in northern
France.
e This giant reptile probably reached over 6 meters from snout to tail.
e The animal had jaws over 1.3 m long with large conical teeth and a bulky
‘torpedo-shaped’ body propelled by four flipper-like limbs.
e They were ecological equivalents of today’s killer whales and would have eaten a
range of prey, including squid-like cephalopods, large fish, and other marine
reptiles.

PACE Mission
e NASA is gearing up to enhance our understanding of Earth’s atmosphere with
the upcoming Plankton, Aerosol, Cloud, Ocean Ecosystem (PACE) mission,
scheduled for launch in early 2024.
About



e The mission will employ advanced polarimeters to study the interplay of light,
aerosols, and clouds, contributing to a deeper comprehension of their impact on
air quality and climate.

e The PACE mission will not only analyze aerosols but also delve into studying
the colour of the ocean.

Vyommitra
e India is set to launch Vyommitra, a female robot astronaut, into space as part
of the ambitious Gaganyaan project.
About
e Vyommitra is a combination of two Sanskrit words Vyoma (Space) and Mitra
(Friend).
e It is a female robot designed and developed by the ISRO to fly aboard
unmanned test missions ahead of the Gaganyaan human spaceflight mission.
e [t is referred to as a half-humanoid robot as she doesn't have legs. However, she
can bend forward and sideways.

Scattered Spiders
e The Federal Bureau of Investigation (FBI) recently issued a warning to
organizations about a hacking group called Scattered Spiders.
About
e It is a hacking group notorious for invading various organizations across the
world.
e This hacker group is known by other aliases as well, including Starfraud,
UNC3944, Scatter Swine, and Muddled Libra.
e The members are as young as 16 years old and primary English speakers.
e They break into the IT environments of victims, exfiltrate as much valuable data
as possible, and then demand payment to keep a lid on that information and
not leak or sell it.

Presence of Hemoglobin in Epidermis
e Researchers discovered that hemoglobin, a protein found in red blood cells that
binds oxygen, is also present in the epidermis.
About
Epidermis
e It is the outermost layer of the skin and protects the body from the
environment.
e The thickness of the epidermis varies in different types of skin; it is only .05
mm thick on the eyelids and 1.5 mm thick on the palms and the soles of the
feet.



e The epidermis layer itself is made up of five sub layers that work together to
continually rebuild the surface of the skin:

e The various cells present in the epidermis are Keratinocytes, Melanocytes,
Langerhans cells, and Merkel cells.

Tantalum
e A team of researchers from the Indian Institute of Technology (IIT), Ropar,
found the presence of tantalum, a rare metal, in the Sutlej river sand in Punjab.
About
e It is a rare metal with the atomic number 73—the number of protons found in
one atom of the element.
e The rare metal has been named after a Greek mythological figure, Tantalus.
e It’s grey, heavy, very hard, and one of the most corrosion-resistant metals in
use today.
e [t possesses high corrosion resistance because, when exposed to air, it forms an
oxide layer that is extremely difficult to remove, even when it interacts with
strong and hot acid environments.

Southern Annular Mode
e The Indian National Centre for Ocean Information Services (INCOIS) discovered
that the Southern Annular Mode (SAM), an important climate pattern, plays a
pivotal role in shaping sea conditions across the Indian Ocean.
About
e [t is the north-south movement of Southern Westerly Winds over timescales of
10s to 100s of years.
e [t is also known as the Antarctic Oscillation.
e They blow almost continuously in the mid- to high-latitudes of the southern
hemisphere.
e [t is usually defined as the difference in the zonal mean sea level pressure at
40°S (mid-latitudes) and 65°S (Antarctica).

Positive Southern Annular Mode
e In this mode, there is lower anomalous air pressure over Antarctica and higher
anomalous air pressure over the mid-latitudes.
e The belt of strong westerly winds strengthens and contracts towards Antarctica.
Negative Southern Annular Mode
e In this mode, the belt of strong Southern Westerly Winds expands northwards
towards the equator, bringing cold, wet weather to Patagonia, glacier advance,
and decreased Circumpolar Deep Water upwelling on the Antarctic Continental
Shelf.



Noma disease

The World Health Organization (WHO) announced the inclusion of noma (cancrum oris
or gangrenous stomatitis) in its official list of neglected tropical diseases (NTDs).

About

e [t is a rapidly progressing severe gangrenous disease of the mouth and the face.

e The disease, also called cancrum oris or gangrenous stomatitis, is mostly found
in sub-Saharan Africa.

e It mostly affects children aged 2-6 years suffering from malnutrition, affected by
infectious diseases, living in extreme poverty with poor oral health or with
weakened immune systems.

e [t can also occur among immune compromised adults due to HIV, leukaemia
and other diseases.

Treatment:

e FEarly detection is essential, as therapy is most effective at the early stages of
disease when it appears as aggressively swollen gums (acute necrotizing
gingivitis).

e Treatment typically includes prescription of widely available antibiotics, advice
and support on practices to improve oral hygiene, disinfectant mouthwash and
nutrition supplements.

AMRIT Technology
e The Indian Institute of Technology, Madras has developed a technology called
‘AMRIT’ (Arsenic and Metal Removal by Indian Technology) technology.
About
e [t is developed for the removal of Arsenic and Metal ions from water.
e The technology uses nano-scale iron oxy-hydroxide, which selectively removes
arsenic when water is passed through it.
e This water purifier has been developed for both domestic as well as community
levels.
e Also, the technology has been recommended by the erstwhile ‘Standing
Committee’ of the Department of Drinking Water and Sanitation for the
examination of the best technologies concerning water and sanitation.

Pompe disease
e India’s first patient diagnosed with the Pompe disease died after spending
nearly six years in a semi-comatose state.
About
e It is a rare inherited disorder that affects one child per million.
e Causes:
e Mutations in the GAA gene cause Pompe disease.



e The GAA gene provides instructions for producing an enzyme called acid alpha-
glucosidase (also known as acid maltase).
This enzyme is active in lysosomes, which are structures that serve as recycling
centres within cells.
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X- ray bursts
e India’s first multi-wavelength space-based observatory AstroSat has detected
bright sub-second X-ray bursts from a new and unique neutron star with an
ultrahigh magnetic field (magnetar).
About
e These bursts occur in low-mass X-ray binary systems where a neutron star and
low-mass main sequence star are in orbit around one another.
e Due to their close proximity and the extreme gravity of the neutron star, the
companion star overflows its roche-lobe and hydrogen is drawn into an
accretion disk around the neutron star.

e The missile is being developed in multiple variants to meet specific
requirements.

e The ASTRA Mk-I Weapon System, integrated with SU-30 Mk-I aircraft, is being
inducted into the Indian Air Force (IAF).

New Generation Akash missile

e Defence Research and Development Organisation (DRDO) conducted a
successful flight-test of the New Generation AKASH (AKASH-NG) missile from
the Integrated Test Range (ITR), Chandipur off the coast of Odisha.

About

e It is surface-to-air new generation missile.

e The missile intercepted the high-speed unmanned aerial vehicle at a very low
altitude.

e The test has validated the functioning of the complete weapon system
consisting of a missile with an indigenously developed radio frequency seeker,
launcher, multi-function radar and command, control and communication
system.

e This was the first trial of the missile against a live target, which was
successfully intercepted and destroyed.



7th edition of Pariksha Pe Charcha

e The 7th edition of Pariksha Pe Charcha held on 29 January 2024. Hon’ble
Prime Minister interacted with students, teachers and parents in this exciting
edition of Pariksha Pe Charcha 2024 at Bharat Mandapam in New Delhi.

e The PM’s interaction with school students from classes 9 upwards will be
available through Live Web streaming on websites of Prime Minister’s Office
(PMO), MoE, Doordarshan, MyGov.in and YouTube channel of MoE, Facebook
Live and Swayamprabha channels of MoE.

INSAT-3DS satellite

e INSAT-3DS, is an exclusive meteorological satellite realized by ISRO with the
primary objective to provide continuity of services to the existing in-orbit INSAT-
3D and 3DR satellites and significantly enhancing the capabilities of INSAT
system is flagged off to SDSC-SHAR launch port on January 25, 2024 for the
launch onboard GSLV F14.

e The Satellite had successfully completed Satellite Assembly, Integration &
Testing activities at U R Rao Satellite Centre, Bengaluru. Pre-Shipment Review
(PSR) was held with the participation of members from user community on
January 25, 2024.

e The satellite is a user funded project with Ministry of Earth Science (MoES),
configured around ISRO's well proven I-2k bus platform with a Lift-Off Mass of
2275 kg. Indian Industries have significantly contributed in the making of the
Satellite.

Green Propulsion System
e An indigenously-developed 'Green Propulsion System' developed under the
Technology Development Fund (TDF) scheme of the Defence Research and
Development Organisation (DRDO) has successfully demonstrated 'in-orbit'
functionality on a payload launched by the Polar Satellite Launch Vehicle

(PSLV) C-58 mission.

About

e This project, a 1N Class Green Monopropellant Thruster aimed at altitude
control and orbit maintenance of microsatellites, was sanctioned to a Bengaluru
(Karnataka)-based start-up Bellatrix Aerospace Pvt Ltd.

e Green Propulsion System is performed under the RUDRA 0.3 HPGP Payload.

e [SRO launched XPoSat (X-ray Polarimeter Satellite) onboard PSLV-C58 on 1st
January 2024, the mission also includes the PSLV Orbital Experimental
Module-3 (POEM-3) aiming to accommodate and execute 10 payloads, RUDRA
0.3 HPGP is one among them.



[Super-Earth] - NASA:

About:

NASA has made a significant discovery of a ‘super-Earth’ planet named TOI-
715b, located 137 light-years away in the habitable zone, suggesting it could be
a potential candidate for hosting life.

The exoplanet is 1.5 times larger than Earth and orbits a small, reddish star
that emits temperatures suitable for liquid water to exist on the surface — a
crucial component for supporting life.

Scientists, led by the University of Birmingham, utilized Earth-based telescopes
in conjunction with NASA’s Transiting Exoplanet Survey Satellite (TESS), which
launched six years ago.

The super-Earth has a tighter orbit than Earth, completing one orbit every 19
days, and always presents the same side to its star.

This unique orbital position may result in extreme temperature differences
between day and night sides, influencing the exoplanet’s climate and weather
patterns.

The same stellar system might also host a second, Earth-sized planet, making it
the smallest habitable zone planet discovered by TESS if confirmed.

Krutrim

Krutrim, an Artificial Intelligence start-up launched by Ola founder Bhavish
Aggarwal, has rolled out an Al chatbot in public beta, similar to OpenAl’s
ChatGPT and Google’s Gemini. The launch comes a month after Krutrim
disclosed a $50-million financing at $1-billion valuation, to become the
country’s first start-up unicorn in 2024. The company mentioned that it is the
first Al unicorn in the country. Matrix Partners India led the funding round.
Krutrim unveiled its Al models in December last year. At the time, the start-up
also showcased the Al chatbot. Krutrim’s Al models can understand over 20
Indian languages and generate text in 10 Indian languages, including Bengali,
Tamil, Malayalam, Gujarati, and Marathi. A higher and more sophisticated
version, Krutrim Pro is anticipated to be available in Q4 FY24.

“Krutrim marks the dawn of a new era in the Al computing stack for our nation.
We will aim to innovate alongside the world and define future paradigms,” said
Aggarwal.

Krutrim’s ambitions

Krutrim, ‘artificial’ in Sanskrit, will come in two sizes: a base model named
Krutrim trained on 2 trillion tokens and unique datasets, and a larger, more
complex model called Krutrim Pro, launching next quarter for advanced
problem-solving and task execution capabilities.



Krutrim Pro, launching in Q4 FY24, will be multimodal in nature, which means
it can understand and work with different formats, including text, audio, image,
and video, at the same time. It will also have larger knowledge, advanced
problem-solving and task execution capabilities.

Most luminous object

About

Astronomers studying very faint objects originally detected by the Infrared
Astronomical Satellite (IRAS) have discovered a new, very distant object which
they say is the most luminous object ever seen in the universe.

The observations, published in the British science journal Nature, show that
the luminous object is a massive dust cloud which radiates 99 percent of its
light in the infrared part of the spectrum.

The team of astronomers believe that this mysterious cloud may be a massive
galaxy in the process of formation -- or, alternatively, a quasar embedded in the
dust of a massive galaxy.

Astronomers define the luminosity of an object as the total amount of energy
emitted at all wavelengths. The luminosity of this newly found object is an
incredible 300 trillion times that of the sun, or 30,000 times that of our entire
Milky Way Galaxy, which itself consists of hundreds of billions of stars like the
sun. This tremendous energy output is greater even than the most luminous
known quasars, which were discovered in visible or ultraviolet light. Quasars
are thought to derive their immense power from the presence of massive black
holes in their centers.

Gaganyaan Mission - Names of the four astronauts

Prime Minister Narendra Modi announced the names of the four astronauts
that will fly to low-Earth orbit as part of the Indian Space Research
Organisation’s (ISRO) Gaganyaan, which will be the first crewed Indian space
mission. The PM made the announcement while visiting the Vikram Sarabhai
Space Centre in Thiruvananthapuram, Kerala.

Group Captain Prashanth Balakrishnan Nair, Angad Prathap, Ajit Krishnan
and Shubanshu Shukla have been selected to be the astronauts on India’s first
crewed mission to space. They are all either wing commanders or group
captains in the Indian Air Force (IAF) and have extensive experience working as
test pilots, which means they are already trained to be prepared to respond
quickly in situations where something goes wrong.

The four astronauts have been undergoing training at the space agency’s
astronaut training facility in Bengaluru. The selection of the astronauts



happened at IAF’s Institute of Aerospace Medicine. Only three of them will
eventually go to space as part of the Gaganyaan mission.

ISRO and Glavkosmos (a subsidiary of Russian space agency Roscosmos)
signed a memorandum of understanding for the training of four astronauts in
June 2019. The four astronauts trained at Russia’s Yuri Gagarin Cosmonaut
Training Centre in February 2020 till March 2021.

The Gaganyaan mission will demonstrate India’s human spaceflight capability
by launching astronauts to an orbit 400 kilometres above the Earth for a 3-day
mission. After that, they will be brought back to Earth safely with a landing in
Indian sea waters.

New lunar members

The Solar System has some new lunar members—the first new moon of Uranus
discovered in more than 20 years, and likely the smallest, as well as two new
moons of Neptune, one of which is the faintest moon ever discovered by ground-
based telescopes. The discoveries were announced today by the International
Astronomical Union's Minor Planet Center.

“The three newly discovered moons are the faintest ever found around these two
ice giant planets using ground-based telescopes,” explained Carnegie Science’s
Scott S. Sheppard. “It took special image processing to reveal such faint
objects.”

The new Uranian member brings the ice giant planet’s total moon count to 28.
At only 8 kilometers, it is probably the smallest of Uranus’ moons. It takes 680
days to orbit the planet. Provisionally named S/2023 U1, the new moon will
eventually be named after a character from a Shakespeare play, in keeping with
the naming conventions for outer Uranian satellites.

Sangam: Digital Twin’ initiative

The Department of Telecommunications (DoT), through the Telecom Center of
Excellence (TCOE), has launched the groundbreaking ‘Sangam: Digital Twin’
initiative to revolutionize infrastructure planning and management. The first
outreach programme was held at IIT Delhi on March 7, 2024, under the theme
“Bridging the gap between Innovation and Planning.”

Theme 1: Journey from Physical world to Real time Intelligent Virtual World
Theme 2: Breathing Life into Digital Twins: Dynamic Data Integration

Theme 3: Innovative Frontiers: Shaping the Future with Digital Twins and
Advanced Technologies

Theme 4: Building the Future Together -Going global



AGNIBAAN SORTED ROCKET

Agnikul Cosmos, a private aerospace company, is all set to conduct the maiden
test of its under-development launch vehicle to demonstrate the reliability of a
homegrown system.

The Sub-Obital Technology Demonstrator (SOrTeD) mission will last just over
two minutes, from launch to splashdown, and yet it could pave the way for the
next generation of satellite launchers from the country.

The SOrTeD mission is a single-stage launch vehicle demonstration that will be
powered by a semi-cryogenic engine, the Agnilet, a sub-cooled liquid oxygen-
based propulsion system developed indigenously.

2nd Indian citizen in space

Amazon founder Jeff Bezos' space company Blue Origin has announced that
Indian national Gopichand Thotakura will be part of a six-member crew that
will blast off into space on the next New Shepard mission.

A successful launch will make the US-based wellness entrepreneur and pilot
the second Indian citizen in space after wing commander Rakesh Sharma in
1984 and the country's first civilian astronaut. Astronauts Kalpana Chawla,
Sunita Williams, Raja Chari and Sirisha Bandla were US citizens of Indian
origin. The date of the launch of the NS-25 suborbital mission has not been
announced but is likely to take place within the next few weeks.

PSLV Orbital Experimental Module-3 (POEM-3)

The Indian Space Research Organisation’s PSLV-C58/XPoSat mission has
practically left zero debris in earth’s orbit. The last stage of the Polar Satellite
Launch vehicle (PSLV) used in the mission was transformed into a kind of
orbital station- called the PSLV Orbital Experimental Module-3 (POEM-3),
before it was left to re-enter the earth’s atmosphere instead of floating in orbit
once its mission was completed.

What is POEM?

Developed by the Vikram Sarabhai Space Centre (VSSC) as an inexpensive
space platform, POEM uses the spent fourth stage of a PSLV rocket as an
orbital platform.

Used for the first time in the PSLV-C53 mission in 2022, ISRO had POEM orbit
the earth as a stabilised platform to perform in-orbit scientific experiments with
various payloads.

POEM is powered by solar panels mounted on the fuel tank of the rocket’s
fourth stage and a lithium-ion (Li-ion) battery.

It has a dedicated navigation, guidance, and control (NGC) system to stabilise
its altitude along with helium control thrusters.



The NGC system has four Sun sensors, a magnetometer, and gyroscopes, and
talks to ISRO’s NavIC satellite constellation for navigation.
POEM also has a telecommand system to communicate with the ground station

Statio Shiv Shakti

The International Astronomical Union (IAU) has granted approval for the name
'Statio Shiv Shakti' to designate the landing site of Chandrayaan-3's Vikram
lander. This decision, announced on March 19, 2024, follows Prime Minister
Narendra Modi's declaration on August 26, 2023, that the landing site would be
named 'Shiva Shakti'.

The Gazetteer of Planetary Nomenclature, which documents planetary names
approved by the IAU, defines 'Statio Shiv Shakti' as a compound word from
Indian mythology that represents the masculine (Shiva) and feminine (Shakti)
duality of nature.

Modi made the announcement at the Isro Telemetry Tracking and Command
Network (Istrac) in Bengaluru, where he underscored the significance of the
names in connecting India from the Himalaya to Kanyakumari. He stated, "...In
Shiva, there’s resolution for humanity’s welfare and Shakti gives us strength to
fulfil those resolutions. This Shiva Shakti Point of Moon also gives a sense of
connection with the Himalaya to Kanyakumari.”

Gaia BH3 - Milky Way

Astronomers at the European Space Agency (ESA) have identified the biggest
stellar black hole, named Gaia BH3, discovered in the Milky Way, with a mass
33 times that of the Sun. This black hole was detected “by chance” during data
collection from ESA’s Gaia mission and it imposes an odd ‘wobbling’ motion on
the companion star orbiting it.

“Remarkably, this black hole is also extremely close to us — at a mere 2000
light-years away in the constellation Aquila, it is the second-closest known
black hole to Earth,” a statement from ESA said.

ISRO Report-Glacial Lakes in Indian Himalayas

The Indian Space Research Organisation (ISRO) has released a report
highlighting significant expansion of glacial lakes in the Himalayas, particularly
in India. The findings, based on satellite data archives spanning the past three
to four decades, underscore the urgent need for attention to the cascading
consequences of warming-induced lake expansion in the region, experts warn.
According to the report, at least 89 percent of the 2,431 glacial lakes identified
in the Himalayas during the 2016-17 period have notably expanded since 1984.
This trend, attributed to warming temperatures, has raised concerns among
experts about potential downstream impacts.



The long-term satellite imagery covering the catchments of Indian Himalayan
river basins from 1984 to 2023 reveals significant changes in glacial lakes, with
676 lakes larger than 10 hectares experiencing notable expansion. Notably, 130
of these lakes are located within India, distributed across the Indus, Ganga,
and Brahmaputra River basins.

Elevation-based analysis further reveals that a significant number of these
expanding lakes are situated in elevations ranging from 4,000 to 5,000 meters
and above 5,000 meters. Among the expanding lakes, the majority are
categorized as Moraine-dammed, followed by Erosion, other, and Ice-dammed
glacial lakes.

NASA - Advanced Composite Solar Sail System

NASA’s next-generation solar sail technology, known as the Advanced
Composite Solar Sail System (ACS3), is set to embark on its journey on April
24. Scheduled to launch within a 30-day window aboard a Rocket Lab Electron
rocket from the American space agency's Launch Complex 1 on Mahia
Peninsula, New Zealand, the ACS3 mission promises to revolutionise space
exploration.

Solar sail technology utilises the pressure of sunlight for propulsion, similar to
how a sailboat is powered by wind, eliminating the need for traditional rocket
propellant, and offering potential for longer duration and lower-cost missions.
The goal of the Advanced Composite Solar Sail System is to facilitate ambitious
missions that enhance our understanding of the Sun and the solar system.
Upon reaching its Sun-synchronous orbit approximately 600 miles above Earth,
the ACS3 spacecraft will commence the intricate process of unfurling its
composite booms. Within approximately 25 minutes, the solar sail will be fully
deployed, measuring about 860 square feet.

VASA-1 (AI - Microsoft)

Not long ago, some apps could bring photographs to life with GIF-like motions.
Now, we have an Al system that can make photographs dance and sing. A team
of Al researchers at Microsoft Research Asia has created an Al application that
can convert still images of people and audio tracks into animation. It’s not
merely animation/ Reportedly the output accurately shows the people in images
speaking or singing to the audio track, along with apt facial expressions.

The latest application, Vasa, is a framework for generating life-like talking faces
of virtual characters with appealing visual affective skills (VAS) from a single
static image and a speech audio clip. “Our premiere model, VASA-1, is capable
of not only producing lip movements that are exquisitely synchronized with the
audio but also capturing a large spectrum of facial nuances and natural head
motions that contribute to the perception of authenticity and liveliness,” wrote
researchers in a paper describing the framework.
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