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2. The Astronomical Society of India (ASI) 

represents India. 

3. Professional astronomers at the D. level and 

above from all around the world who are 

engaged in outreach, teaching, and professional 

research in astronomy make up its membership. 

Crater Names and Significance 

• Lal Crater: Located at -20.98° and 209.34°, this 

65 km wide crater bears the name of Prof. 

Devendra Lal, the previous director of PRL. 

• Mursan Crater: On the eastern edge of the Lal 

crater's rim, this about 10-kilometer-wide crater 

bears the name of a town in Uttar Pradesh, India. 

• Hilsa Crater: This approximately 10-kilometer-

wide crater is located on the western edge of the 

Lal crater's rim and is named after a town in 

Bihar, India. 

Scientific Importance of Lal Crater 

• Lava Coverage: The Tharsis volcanic region of 

Mars, which includes the Lal crater area, is 

entirely covered with lava. 

• Evidence of Water: There may be water beneath 

the surface of the Lal Crater based on 

geophysical data, which includes a sedimentary 

layer that is 45 meters thick. This discovery lends 

credence to the idea that water previously 

flowed on Mars' surface. 

• Infilling Process: The craters Mursan and Hilsa, 

which are located on either side of the Lal crater, 

provide information about the Lal crater's 

infilling process. Their existence suggests that 

infilling happened gradually and in episodes. 

India’s 2nd Quest for Mars 

• Mangalyaan-2, also known as Mars Orbiter 

Mission 2 (MOM 2), is scheduled for launch by 

the ISRO in 2025. 

• The mission's year-long goal is to conduct 

research on the Red Planet. 

• Mangalyaan-2, the replacement for 

Mangalyaan-1, also known as Mars Orbiter 

Mission 1 (MOM 1), will launch from Satish 

Dhawan Space Centre on a GSLV Mark III rocket 

with a single orbiter. 

Other missions to Mars 

• The European Space Agency's ExoMars rover 

(2022) is on a mission to investigate Mars. 

• China's Mars mission, Tianwen-1 (2021), intends 

to investigate and learn more about the Martian 

surface. 

• UAE's first interplanetary project, the Hope Mars 

project (2021), was designed to investigate the 

Martian atmosphere. 

• NASA's Mars Insight (2018) is a lander intended 

to investigate Mars' innards. 

• NASA's rovers Perseverance (2020) and Curiosity 

(2012) are investigating the Martian surface. 

• NASA's Mars Odyssey (2001), MAVEN (2013), 

and Mars Reconnaissance Orbiter (2005) are 

examples of orbiters that have studied Mars 

from space. 

• Soviet Union's Mars 2 and Mars 3 (1971) 

missions, which comprised lander and orbiter 

parts. 

Kavli Prize, 2024 Announced 

 
Why in the News?  

The winners of the 2024 Kavli Prize were announced, 

recognising achievements in astrophysics, neuroscience, 

and nanoscience. 

About Kavli Prize 

• The Kavli Prize honors exceptional contributions 

to neurology, nanoscience, and astrophysics. 
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• It was founded in honor of philanthropist and 

Norwegian-American businessman Fred Kavli 

(1927–2013). 

• The prize, which is given out every two years, 

honors scientists whose work expands our grasp 

of the cosmos, the human brain, and nanoscale 

phenomena. 

About Fred Kavli 

• Born in Erejsford, Norway, Fred Kavli moved to 

California in 1956 and became well-known in the 

engineering community right away. 

• His entrepreneurial career started in 1958 when 

he founded Kavlico, a trailblazing business 

renowned for its precise pressure sensors used 

in consumer electronics and aviation, among 

other fields. 

The Kavli Foundation: 

• The Kavli Foundation was founded in 2000 by 

Fred Kavli following the $340 million sale of 

Kavlico. 

• This charitable organization funds basic research 

meant to raise the standard of living for 

everyone on the planet. 

The foundation runs 20 institutes in the fields of 

theoretical physics, neurology, astronomy, and 

nanoscience around the world. 

Prize Structure and Prestige: 

1. Comparison with the Nobel Prize: The Kavli Prize 

is similar to the Nobel Prize in terms of prestige 

and worldwide recognition, but it is different in 

that it does not restrict awards to 

accomplishments from the previous year, 

allowing for a wider range and more durable 

selection criteria. 

2. Prize Ceremony: A 7 cm diameter medal, a scroll, 

and a $1 million cash prize are all included in 

each Kavli Prize category. Leading figures in 

science from around the world attended the 

ceremony, which took place at the Oslo Concert 

Hall and featured a red carpet event to highlight 

its importance to the scientific community. 

3. Selection Process: 

• Committees: The Norwegian Academy of 

Science and Letters receives a unanimous 

recommendation from three worldwide 

committees that evaluate and nominate 

candidates. 

• Nominees: A broad and thorough examination 

process is ensured by the nominations, which 

originate from esteemed institutions across the 

globe. 

Winners of the 2024 Kavli Prize: 

Field Winners Contributions 

Astrophysics 

David 

Charbonneau 

(Harvard 

University), Sara 

Seager 

(Massachusetts 

Institute of 

Technology) 

Pioneering methods 

for detecting atomic 

species in planetary 

atmospheres and 

measuring their 

thermal infrared 

emission, are crucial 

for identifying 

molecular fingerprints 

in atmospheres of 

exoplanets. 

Nanoscience 

Robert Langer 

(MIT), Armand 

Paul Alivisatos 

(University of 

Chicago), Chad 

Mirkin 

(Northwestern 

University) 

Langer: Nano-

engineering for 

controlled drug 

delivery systems. 

Alivisatos: 

Development of 

semiconductor 

quantum dots for bio-

imaging. 

Mirkin: Concept of 

spherical nucleic acids 

(SNAs) for applications 

in gene regulation and 

immunotherapy. 

Neuroscience 

Nancy Kanwisher 

(MIT), Winrich 

Freiwald 

(Rockefeller 

University), Doris 

Mapping brain 

functions related to 

facial recognition 

using neuroimaging 

and neuronal 
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Tsao (University of 

California, 

Berkeley) 

recording techniques, 

identifying brain 

centers and neural 

architectures involved 

in face processing. 

Valentina Tereshkova: The First Woman in 

Space 

 
Why in the News? 

Valentina Tereshkova became history on June 16, 1963, 

when she became the first woman to travel into space. 

Her accomplishment was a crucial turning point in the 

Cold War Space Race between the USSR and the USA. 

About Valentina Tereshkova’s Space Journey 

• In an attempt to attain "gender equality" in 

space travel, Tereshkova was chosen in 1962 

from a group of five women for the Soviet 

space program. 

• The goal to outperform the US in space 

accomplishments and the success of Yuri 

Gagarin's 1961 expedition had a role in the 

USSR's decision to send a woman into space. 

• The Communist Party membership and her 

parachute expertise played a role in 

Tereshkova's selection for the Vostok 6 

mission. 

The Mission – Vostok 6 

• When Tereshkova flew Vostok 6 on June 16, 

1963, she became the first woman in Earth's 

orbit. 

• During her mission, she completed 48 orbits of 

the Earth and spent 71 hours in space. 

Impact and Legacy 

• After prior victories in the Space Race, such as 

the 1957 launch of Sputnik-1 and the 1961 

historic flight by Yuri Gagarin, Tereshkova's 

mission enhanced Soviet prestige. 

• Even though she was a pioneer, the USA would 

go on to overtake the Soviet Union in human 

space flights with accomplishments like the 

Apollo moon landings. 

• In addition to holding significant roles in Soviet 

politics and the Air Force, Tereshkova persisted 

in advocating for women's participation in space 

exploration. 

Indian Women in Space  

Indian women have made significant contributions to 

space exploration, marking milestones and inspiring 

future generations. Here are notable Indian women who 

have ventured into space: 

• Kalpana Chawla: The first Indian woman in 

space, Kalpana Chawla was born in Karnal, 

Haryana. She participated in two Space Shuttle 

flights, one of which being STS-87 in 1997. Sadly, 

she passed away in 2003 as the Space Shuttle 

Columbia was reentering the atmosphere. 

• Sunita Williams: A Slovenian-Indian astronaut 

from the United States, Sunita Williams worked 

as a flight engineer on the International Space 

Station (ISS) and set records for spacewalk 

duration. She has spent more than 322 days in 

space on various missions. 

• Sirisha Bandla: On the Virgin Galactic Unity 22 

trip in 2021, Sirisha Bandla—an aeronautical 

engineer and vice president at Virgin Galactic—

became the second woman born in India to 

travel to space. 

Women Pioneers of ISRO: 

• Lalitha Ramachandran was one of the first 

female chemical engineers hired by ISRO when 

she joined the organization in 1969 and worked 

as a technical assistant at the Vikram Sarabhai 
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Space Centre (VSSC). She left the Cryogenic 

Upper Stage Project as an associate project 

director. 

• J Geetha: After working at the Bhabha Atomic 

Research Centre, he joined ISRO in 1972. She 

remembers the difficulties in collecting data 

before the internet and the guidance she got 

from industry veterans like Satish Dhawan and 

Vasant R Gowarikar. 

• Radhika Ramachandran joined ISRO in 1984 and 

held a number of positions, including director of 

the Space Physics Laboratory and technical 

liaison officer at the ISRO office in New Delhi. She 

draws attention to the merit-based culture and 

the encouragement of candid conversations and 

recommendations. 

• T S Ramadevi: After earning her BTech from CET, 

Thiruvananthapuram, she joined ISRO in 1970. 

She helped develop ISRO's transmission 

technology while working in the 

communications unit. As assistant director of 

management systems, she retired. 

• Athula Devi was a member of the team that 

created the foundational software systems for 

the Gaganyaan launch. She joined ISRO in 1987 

and retired in January 2024. She places more 

emphasis on the team's commitment to projects 

than individual accolades and ISRO's 

development via mistakes.oined ISRO in 1969 as 

a technical assistant at Vikram Sarabhai Space 

Centre (VSSC), becoming one of the first female 

chemical engineers recruited by ISRO. She 

retired as associate project director of the 

Cryogenic Upper Stage Project. 

• J Geetha: Joined ISRO in 1972 after working at 

Bhabha Atomic Research Centre. She reminisces 

about the challenges of data gathering in the 

pre-internet era and the mentorship she 

received from stalwarts like Satish Dhawan and 

Vasant R Gowarikar. 

• Radhika Ramachandran: Joined ISRO in 1984 

and served in various roles, including technical 

liaison officer at ISRO’s New Delhi office and 

director of the Space Physics Laboratory. She 

highlights the merit-based culture and the 

support for open discussions and suggestions. 

• T S Ramadevi: Joined ISRO in 1970 after 

completing her BTech from CET, 

Thiruvananthapuram. She was part of the 

communications unit and contributed to the 

growth of ISRO’s transmission technologies. She 

retired as deputy director of management 

systems. 

How will AlphaFold 3 change life sciences 

research? 

 
Why in the News? 

AlphaFold 3, an AI System introduced in a May 2024 

Nature paper, extends capabilities to predict protein-

protein interactions, DNA, RNA structures, and their 

interactions. 

Importance of Proteins 

• Proteins are essential molecules that control 

almost all cellular processes. 

• Their shape and function are determined by the 

amino acids that make them up. 

• Understanding the functioning of cells and 

organisms requires an understanding of protein 

folding. 

The Protein-Folding Problem 
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• The protein-folding challenge refers to the 

intricate and poorly understood process of 

protein folding. 

• It is essential for understanding the workings of 

organisms, cells, and life itself. 

• The importance of comprehending protein 

structure for molecular biology is emphasized by 

Frank Uhlmann. 

What is AlphaFold? 

• AlphaFold, a product of Google DeepMind, made 

its debut in 2020 and predicts protein shapes 

using AI and machine learning. 

• The 2021 release of AlphaFold 2 saw a 

considerable improvement in protein structure 

prediction accuracy. 

• Derek Lowe notes that while AlphaFold has been 

successful in accurately predicting structures, 

more research needs to be done on the 

underlying biological principles. 

AlphaFold 3’s Advancements 

• By providing easily used structure prediction 

tools, even for non-experts, it democratizes 

research. 

Technology behind AlphaFold 3 

• AlphaFold 3 uses a diffusion model similar to 

image-generating software, unlike its 

predecessors. 

• This method uses de-noising after training on 

noisy data to accurately predict protein 

structures. 

Working 

• AlphaFold 3 produces the joint 3D structure of a 

given list of molecules as input, showing how 

they fit together. 

• It simulates both small compounds, or ligands, 

which include a wide range of pharmaceuticals, 

and major macromolecules like proteins, DNA, 

and RNA. 

Applications of AlphaFold 3 

• Drug development efforts are aided by 

AlphaFold 3's exceptional prediction of protein 

structures and interactions. 

• AlphaFold 3 is used by Isomorphic Labs, a 

DeepMind spin-off, to identify potential 

medication candidates. 

Challenges 

• Researchers have criticized the model's code 

restriction for impeding openness and 

collaboration in science. 

• When DeepMind first refused to provide 

AlphaFold 3's complete code, the scientific 

community demanded free access. 

• DeepMind intends to share the full code in six 

months in response to criticism. 

Security Issues 
Tarang Shakti-2024: Indian Air Force’s First 

Multinational Air Exercise 

 
Why in the News? 

• Tarang Shakti-2024, the Indian Air Force's first 

multinational air exercise, is scheduled for 

August. 

• It draws inspiration from the US-hosted Red Flag 

drill. 

Tarang Shakti-2024 

• Originally planned for late 2023, the exercise 

was postponed. 

• The exercise will be conducted in two distinct 

phases: 

1. Phase One: Scheduled in southern India during 

the first two weeks of August. 
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2. Phase Two: To be held in the western sector 

from late August to mid-September. 

• Some countries will partake in both phases, 

facilitating comprehensive training scenarios, 

while others will engage in specific phases based 

on operational objectives. 

• Confirmed Participants: 

o Australia, France, Germany, Japan, 

Spain, UAE, UK, USA, among others. 

Red Flag Exercise  

• Hosted by USAF: A wide range of foreign 

participants took part in the recently finished 

Red Flag exercise at Eielson Air Force Base in 

Alaska. 

• IAF Deployment: Eight Rafale fighters were 

deployed, backed by C-17 Globemaster planes 

and IL-78 mid-air refuellers. 

• Combat Simulations: Red and Blue Forces 

simulated offensive and defensive duties, 

respectively, in air combat situations. 

Significance of the Exercise 

• The exercise offers a stage for showcasing 

cutting edge military equipment, such as aerial 

refueling systems, combat jets, and transport 

aircraft. 

• This gives participants the chance to showcase 

the efficiency and compatibility of their 

equipment in cross-border environments. 

• It would support collective security and improve 

regional stability in the Indo-Pacific area. 

• It improves diplomatic ties with participating 

nations and solidifies India's position as a crucial 

ally in international security projects.
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