
 

 

INSTA PT 2023 
EXCLUSIVE 

 

SCIENCE AND TECHNOLOGY 
 

JUNE 2022 ς JANUARY 2023  



 

www.insightsonindia.com                                                          1                                                                      InsightsIAS 

INSTA PT 2023 EXCLUSIVE (SCIENCE AND TECHNOLOGY) 

NOTES 
Table of Contents 

Space Technology ......................................................................................................... 5 

(Indian Space Programmes) ............................................................................................................ 5 
1. ADITYA-L1 MISSION ................................................................................................................ 5 
2. NAVIGATION WITH INDIAN CONSTELLATION (NAVIC).............................................................. 5 
3. L{whΩ{ h²b b9·¢-GEN LAUNCH VEHICLE (NGLV) ................................................................... 7 
4. POLAR SATELLITE LAUNCH VEHICLE (PSLV) ............................................................................. 7 
5. SMALL SATELLITE LAUNCH VEHICLE (SSLV) .............................................................................. 7 
6. LAUNCH VEHICLE MARK-III ..................................................................................................... 8 
7. SPACETECH INNOVATION NETWORK (SPIN) ............................................................................ 9 
8. VIKRAM-S ROCKET .................................................................................................................. 9 
9. RISAT-2 SATELLITE .................................................................................................................. 9 
10. CHANDRAYANN-2 GAUGES SODIUM CONTENT ON MOON'S SURFACE .............................. 10 
11. HYBRID PROPULSION SYSTEM ........................................................................................... 10 

(NASA Missions) ............................................................................................................................ 11 
1. NAS!Ω{ b¦/[9!w wh/Y9¢ t[!b ........................................................................................... 11 
2. SWOT SATELLITE .................................................................................................................. 12 
3. ARTEMIS 1 MISSION ............................................................................................................. 12 
4. PERSEVERANCE ROVER MISSION .......................................................................................... 12 
5. LOFTID MISSION ................................................................................................................... 13 
6. JAMES WEBB TELESCOPE ...................................................................................................... 13 
7. b!{!Ω{ {hbLCL/!¢Lhb twhW9CT ............................................................................................ 15 
8. MARS OXYGEN IN-SITU RESOURCE UTILIZATION EXPERIMENT (MOXIE) ................................. 16 

(Other Missions) ........................................................................................................................... 16 
9. STEAM-PROPELLED SPACECRAFT .......................................................................................... 16 

(Space related Concepts) .............................................................................................................. 17 
10. WIDEFIELD ASKAP L-BAND LEGACY ALL-SKY BLIND SURVEY ............................................... 17 
11. SOLITARY WAVES NEAR MARS .......................................................................................... 17 
12. GIANT METREWAVE RADIO TELESCOPE ............................................................................ 17 
13. EXOPLANETS .................................................................................................................... 18 
14. GREEN COMET ................................................................................................................. 19 
15. METEOR SHOWERS .......................................................................................................... 19 
16. X-RAY FLUORESCENCE ...................................................................................................... 20 
17. SATELLITE PHONES ........................................................................................................... 20 
18. QUASARS.......................................................................................................................... 20 
19. DARK SKY RESERVE ........................................................................................................... 20 
20. KILONOVA ........................................................................................................................ 22 
21. SCRAMJET ENGINE ........................................................................................................... 23 
22. AERONOMY ...................................................................................................................... 23 
23. TIDAL DISRUPTION EVENT ................................................................................................ 23 
24. OVERHAUSER (OVH) MAGNETOMETER ............................................................................. 24 
 

Defence Technology ................................................................................................... 25 

1. INS VAGIR............................................................................................................................. 25 
2. AGNI-V ................................................................................................................................. 26 
3. AGNI PRIME ......................................................................................................................... 26 
4. INS MORMUGAO .................................................................................................................. 27 
5. CORVETTE ............................................................................................................................ 27 
6. HYPERSONIC MISSILE ............................................................................................................ 28 
7. BRAHMOS MISSILE ............................................................................................................... 28 
8. PROJECT 17A ........................................................................................................................ 29 
9. PROJECT-75 INDIA (P75-I) ..................................................................................................... 29 
10. VERY SHORT-RANGE AIR DEFENCE SYSTEM OR VSHORAD ................................................. 30 

http://www.insightsonindia.com/


 

www.insightsonindia.com                                                          2                                                                      InsightsIAS 

INSTA PT 2023 EXCLUSIVE (SCIENCE AND TECHNOLOGY) 

NOTES 
11. VERTICAL LAUNCH SHORT RANGE SURFACE-TO-AIR MISSILE ............................................. 30 
12. INS ARIHANT .................................................................................................................... 31 
13. DIRTY BOMB ..................................................................................................................... 31 
14. HAWK INTERCEPTOR MISSILES .......................................................................................... 31 
 

Technologies / New Discoveries .................................................................................. 32 

1. CLOUD COMPUTING ............................................................................................................. 32 
2. 5G NETWORK INFRASTRUCTURE........................................................................................... 33 
3. AVGAS 100 LL ....................................................................................................................... 35 
4. QUANTUM TECHNOLOGY ..................................................................................................... 36 
5. QUANTUM MECHANICS ....................................................................................................... 37 
6. QUANTUM KEY DISTRIBUTION (QKD) .................................................................................... 37 
7. ht9b!LΩ{ /I!¢Dt¢ .............................................................................................................. 38 
8. ARTIFICIAL INTELLIGENCE ..................................................................................................... 38 
9. DISTRIBUTED LEDGER TECHNOLOGY (DLT) ............................................................................ 39 
10. NON-FUNGIBLE TOKEN (NFT) ............................................................................................ 39 
11. ORGANIC SOLAR CELLS ..................................................................................................... 40 
12. DEEPFAKES ....................................................................................................................... 40 
13. BHAROS ........................................................................................................................... 41 
14. GELBOTS .......................................................................................................................... 41 
15. a9w/¦w¸Ω{ {¦t9w/hb5¦/¢L±ITY .................................................................................... 41 
16. END-TO-END ENCRYPTION ................................................................................................ 42 
17. CRCONI ALLOY .................................................................................................................. 42 
18. FACIAL RECOGNITION TECHNOLOGY ................................................................................. 43 
19. NARCOANALYSIS AND POLYGRAPH TEST ........................................................................... 43 
20. GAIT ANALYSIS .................................................................................................................. 44 
21. PHYTORID TECHNOLOGY .................................................................................................. 44 
22. PROTON MAIL .................................................................................................................. 45 
23. CARBON DATING .............................................................................................................. 45 
24. WEB 1.0 TO WEB 5.0 ........................................................................................................ 45 
25. LI-ION BATTERY AND NEW ANODE MATERIAL ................................................................... 46 
26. LIQUID CRYSTAL DISPLAY .................................................................................................. 48 
27. INDIA'S FIRST DATA CENTRE ............................................................................................. 48 
28. GEOSPATIAL TECHNOLOGY ............................................................................................... 49 
29. PHOTONIC CRYSTAL .......................................................................................................... 49 
30. SEMI-AUTOMATED OFFSIDE TECHNOLOGY ....................................................................... 50 
31. SMART CONTRACTS .......................................................................................................... 50 
32. STRONG HYBRID ELECTRIC VEHICLES (FFV-SHEV) .............................................................. 50 
33. HYDROGEN FUEL CELL ...................................................................................................... 51 
34. LAB-GROWN MEAT ........................................................................................................... 51 
35. NEW EDIBLE COATING TO PROLONG THE SHELF LIFE OF FRUITS AND VEGETABLES ........... 52 
36. EXTENDED REALITY (XR) .................................................................................................... 52 
37. LONG RANGE RADIO (LORA) ............................................................................................. 53 
38. ESIMS ............................................................................................................................... 53 
39. COFFEE-RING EFFECT........................................................................................................ 54 
40. ά{¢w99¢ ±L9² {9w±L/9έ .¸ DhhD[9 a!t{ ....................................................................... 54 
41. ELECTROMAGNETIC FIELD (EMF) EMISSIONS .................................................................... 55 
42. FOREVER CHEMICALS ....................................................................................................... 56 
43. CRYPTO-JACKING .............................................................................................................. 56 
 

Nuclear Technology .................................................................................................... 57 

1. NUCLEAR FUSION ................................................................................................................. 57 
 

http://www.insightsonindia.com/


 

www.insightsonindia.com                                                          3                                                                      InsightsIAS 

INSTA PT 2023 EXCLUSIVE (SCIENCE AND TECHNOLOGY) 

NOTES 
Government Initiatives /Departments ........................................................................ 59 

1. SMART PROGRAM FOR AYURVEDA ....................................................................................... 59 
2. DATASMART CITIES INITIATIVE .............................................................................................. 59 
3. INDIAN BIOLOGICAL DATA CENTRE (IBDC)............................................................................. 60 
4. NATIONAL AUTOMATED FINGERPRINT IDENTIFICATION SYSTEM (NAFIS) .............................. 60 
 

Biotechnology ............................................................................................................ 61 

1. PAN TRANSCRIPTOME .......................................................................................................... 61 
2. CRISPR TECHNOLOGY ........................................................................................................... 61 
3. STEM CELLS .......................................................................................................................... 62 
4. DNA FINGERPRINTING .......................................................................................................... 63 
5. DNA PROFILING .................................................................................................................... 64 
6. NOBEL PRIZE FOR MEDICINE ................................................................................................. 65 
7. CAR T-CELL THERAPY ............................................................................................................ 65 
 

Health ........................................................................................................................ 67 

1. LUMPI-PROVACIND VACCINE ................................................................................................ 67 
2. LUMPY SKIN DISEASE ............................................................................................................ 67 
3. KALA-AZAR ........................................................................................................................... 68 
4. TUBERCULOSIS (TB) .............................................................................................................. 69 
5. NOROVIRUS ......................................................................................................................... 69 
6. IMMUNE IMPRINTING .......................................................................................................... 70 
7. POLYCYSTIC OVARIAN SYNDROME (PCOS) ............................................................................. 70 
8. MONKEYPOX ........................................................................................................................ 70 
9. STIFF PERSON SYNDROME .................................................................................................... 71 
10. ANEURYSM ....................................................................................................................... 72 
11. INCOVACC ........................................................................................................................ 73 
12. NAEGLERIA FOWLERI ........................................................................................................ 73 
13. MEASLES .......................................................................................................................... 74 
14. PNEUMONIA .................................................................................................................... 74 
15. ANTHRAX ......................................................................................................................... 74 
16. WEST NILE VIRUS .............................................................................................................. 75 
17. ATTENTION-DEFICIT HYPERACTIVITY DISORDER (ADHD). ................................................... 75 
18. ORAL REHYDRATION SOLUTION (ORS) ............................................................................... 76 
19. ANTIBIOTIC RESISTANCE ................................................................................................... 76 
20. DENGUE ........................................................................................................................... 77 
21. INVASIVE GROUP A STREP (IGAS) ...................................................................................... 77 
22. BRAIN FOG ....................................................................................................................... 78 
23. CURCUMIN COMPOUND .................................................................................................. 78 
24. SALMONELLA ................................................................................................................... 79 
25. TOMATO FLU .................................................................................................................... 79 
26. VITAMIN B1 (THIAMINE) ................................................................................................... 79 
27. VASCULITIS ....................................................................................................................... 80 
 

Events / Celebrations .................................................................................................. 81 

1. SATYENDRA NATH BOSE ....................................................................................................... 81 
2. NATIONAL CANCER AWARENESS DAY ................................................................................... 81 
 

Miscellaneous............................................................................................................. 82 

1. DARK PATTERNS ................................................................................................................... 82 
2. TRANS-FATTY ACIDS (TFA) .................................................................................................... 82 
3. RANSOMWARE ..................................................................................................................... 83 

http://www.insightsonindia.com/


 

www.insightsonindia.com                                                          4                                                                      InsightsIAS 

INSTA PT 2023 EXCLUSIVE (SCIENCE AND TECHNOLOGY) 

NOTES 
4. ETHYLENE GLYCOL ................................................................................................................ 83 
5. ECHOLOCATION ................................................................................................................... 84 
6. INTERNATIONAL MOBILE EQUIPMENT IDENTITY OR IMEI NUMBER ....................................... 84 
7. RANDOMIZED CONTROLLED TRIALS (RCT) ............................................................................. 84 
8. BLUEBUGGING ..................................................................................................................... 85 
 

 

  
 

   

http://www.insightsonindia.com/


 

www.insightsonindia.com                                                          5                                                                      InsightsIAS 

INSTA PT 2023 EXCLUSIVE (SCIENCE AND TECHNOLOGY) 

NOTES 
Space Technology 

(Indian Space Programmes)  

1. Aditya-L1 mission 
The Aditya-L1 mission will be launched by ISRO to the L1 orbit. 

¶ Aditya-L1 is the first 
Indian space mission to 
observe the Sun and the 
solar corona 

¶ L1 orbit allows Aditya-L1 
to look at the Sun 
continuously 

¶ It will be launched aboard 
a PSLV-XL launch vehicle 

 
The objective of the mission:  
To study solar upper atmospheric (chromosphere and corona) dynamics and understand the 
physics of the solar corona and its heating mechanism. 
 
Payloads:  
Aditya-L1 has seven payloads in total, of which the primary payload is the Visible Emission Line 
Coronagraph (VELC). 

¶ VELC is a solar coronagraph capable of simultaneous imaging, spectroscopy and spectro-
polarimetry  

¶ Significance: No other solar coronagraph in space has the ability to image the solar corona as 
close to the solar disk as VELC can. It can image it as close to 1.05 times the solar radius. 

 
About Lagrange points: 
The Lagrange points are points of 
equilibrium for small-mass objects under 
the influence of two massive orbiting bodies. 
At Lagrange points, the gravitational pull of 
two large masses precisely equals the 
centripetal force required for a small object 
to move with them. These points in space 
can be used by spacecraft to reduce fuel 
consumption needed to remain in position. 
 
Why do we study the sun and the solar 
wind? 

¶ The sun is the only star we can study up close. By studying this star we live with, we learn 
more about stars throughout the universe. 

¶ The sun is a source of light and heat for life on Earth. The more we know about it, the more 
we can understand how life on Earth developed. 

¶ It is the source of the solar wind; a flow of ionized gases from the sun that streams past Earth 
at speeds of more than 500 km per second (a million miles per hour). 

¶ 5ƛǎǘǳǊōŀƴŎŜǎ ƛƴ ǘƘŜ ǎƻƭŀǊ ǿƛƴŘ ǎƘŀƪŜ 9ŀǊǘƘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ and pump energy into the 
radiation belts, part of a set of changes in near-Earth space known as space weather. 

 

2. Navigation with Indian Constellation (NavIC) 
NavIC, or Navigation with Indian Constellation, is an independent stand-alone navigation 
satellite system developed by the Indian Space Research Organisation (ISRO). 
 

http://www.insightsonindia.com/
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With an aim to promote the civilian use of Navigation with the Indian Constellation (NavIC), the 
space agency is introducing the L1 frequency in all its future satellites. 
 
L{whΩǎ tƭŀƴΥ 

¶ The new satellites, NVS-01 onwards, meant to replace these satellites, will have an L1 
frequency.  

¶ The L1 is the oldest and most established GPS signal, which even the less sophisticated, 
civilian-use devices such as smartwatches are capable of receiving.  

¶ Thus, with this band, the use of NavIC in civilian-use gadgets can go up 

¶ ISRO plans to set up ground stations in Japan and France to better triangulate the entire area 
under NavIC coverage. 

 
About NAVIC: 

¶ bŀǾL/ ƛǎ LƴŘƛŀΩǎ ƘƻƳŜƎǊƻǿƴ 
alternative to GPS.  

¶ Developed by ISRO, the 
navigation satellite system 
was first approved in 2006 
but became operational only 
by 2018. 

¶ At present, it consists of 7 
satellites, covering the whole 
of India and up to 1,500 km 
from its boundaries. 

 
What is L1 Frequency? 
Radio-frequency communication 
refers to wireless communication 
through the air with 
electromagnetic wave 
frequencies ranging from 3 kHz to 
300 GHz. L1 frequency is the most 
commonly used frequency in GPS.  
 
HOW DOES NavIC COMPARE? 
The main difference is the 
serviceable area covered by these systems. GPS caters to users across the globe and its satellites 
circle the earth twice a day, while NavIC is currently for use in India and adjacent areas. 
Like GPS, there are three more navigation systems that have global coverage - Galileo from the 
European Union, Russia-owned GLONASS and China's Beidou. QZSS, operated by Japan, is 
another regional navigation system covering Asia-Oceania region, with a focus on Japan. 
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3. L{whΩǎ ƻǿƴ bŜȄǘ-Gen launch vehicle (NGLV) 
ISRO is developing a Next-Gen Launch Vehicle (NGLV) 
intended to replace PSLV. 
 
FEATURES OF NGLV: - 

 3 Stage, reusable heavy lift vehicle. 
 Use semi-cryogenic propulsion for booster stages. 
 10-tonne payload capability to Geostationary 

Transfer Orbit. 
 Cost efficient 
 Simple, robust design allowing bulk manufacturing. 

 
POTENTIAL USES: - Launching communication 
satellites, Deep space missions, Future human space 
flight and cargo missions, ISRO is intending to develop a 
business model for NGLV to launch commercial as well 
as national missions. 
 
L{whΩ{ [!¦b/I ±9IL/[9{Υ - 

¶ Satellite Launch Vehicle (SLV): first 
rocket developed by ISRO for a small 
satellite  

¶ Polar Satellite Launch Vehicle (PSLV): 
1st launch was in 1994. It is the first 
Indian launch vehicle to be equipped 
with liquid stages. 

¶ Geosynchronous Satellite Launch 
Vehicle (GSLV): The indigenously 
developed Cryogenic Upper Stage 
(CUS), forms the third stage of GSLV Mk II. 

¶ Small Satellite Launch Vehicle (SSLV): SSLV is targeted at rising global demand for the launch 
of small and micro-satellites. SSLV is meant to offer cost-effective launch services for satellites 
up to 500 kg. 

¶ Reusable Rockets: ISRO has also developed a reusable rocket, called RLV-TD (Reusable Launch 
Vehicle Technology Demonstrator) which had a successful test flight in 2016. 

 

4. Polar Satellite Launch Vehicle (PSLV) 
Polar Satellite Launch Vehicle (PSLV) is the third generation launch vehicle of India. It is the first 
Indian launch vehicle to be equipped with liquid stages. After its first successful launch in 
October 1994, PSLV emerged as the reliable and versatile workhorse launch vehicle of India. 
 
The vehicle successfully launched two spacecraft ς Chandrayaan-1 in 2008 and Mars Orbiter 
Spacecraft in 2013 ς that later traveled to Moon and Mars respectively. 
 
The PSLV is a four-stage rocket where the first three spent stages fall back into the ocean, and the 
final stage (PS4) τ after launching the satellite into orbit τ ends up as space junk. 
 

5. Small Satellite Launch Vehicle (SSLV) 
The SSLV (Small Satellite Launch Vehicle) is the smallest vehicle (110tn) aimed at launching small 
satellites into 9ŀǊǘƘΩǎ ƭƻǿ ƻǊōƛǘǎΦ 

¶ It is a three-stage all-solid vehicle with the capacity to launch a 500kg satellite into a 500 km 
Low earth orbit and 300kg into a Sun-synchronous Orbit. 

ISRO has proposed to create 
dedicated satellites for supporting 
agriculture under Bharat Krishi 
Satellite Programme and Earth 
Observation Council.  

¶ A minimum of two satellites will 
be needed for adequate coverage 
ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀǊŜŀΦ 

¶ Currently used satellites for 
agriculture: Resourcesat (for crop 
production forecast); Cartosat 
(topographic mapping); RISAT 
(weather imaging) 

http://www.insightsonindia.com/
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Benefits: Low cost, with low turn-around time, flexibility in accommodating multiple satellites, 
launch on-demand feasibility, minimal launch infrastructure requirements, etc. 

 
 

6. Launch Vehicle Mark-III 
The Indian Space Research Organisation (ISRO), recently, successfully launched its heaviest rocket 
Launch Vehicle Mark-3 (LVM-3) from the Satish Dhawan Space Centre in Sriharikota. 
 
Highlights: 

¶ LVM-3 has placed 36 satellites of the UK-based 
OneWeb satellite communications company into 
the Low Earth Orbit (LEO). 

¶ The launch of the LVM-3 τ with its largest-ever 
payload of 5,796 kg τalso marked LƴŘƛŀΩǎ ŜƴǘǊȅ 
into the global commercial launch service 
market. 

¶ The launch is also the first for LVM3-M2 to place 
the satellites in the Low Earth Orbit (up to 1,200 
km above the earth) unlike Geosynchronous 
Transfer Orbit (GTO). 

 
LVM3-M2 (previously known as GSLV-MK III): It is a 
three-stage launch vehicle consisting of two solid 
propellants S200 strap-ons on its sides and a core 
stage comprising L110 liquid stage and C25 cryogenic 
stage. 

¶ The vehicle is also dubbed as one of the heaviest 
for its ability to carry satellites up to 8,000 kg. 

¶ The newest rocket is capable of launching 4,000-
kilogram class of satellites into GTO and 8,000 kgs of payloads into LEO. 

 

OneWeb: 
OneWeb Ltd is a global communication 
network powered from space, enabling 
internet connectivity for governments 
and businesses. LƴŘƛŀΩǎ .ƘŀǊǘƛ 
Enterprises is a major investor and 
shareholder OneWeb.  
 
Low earth orbit (LEO): 

¶ A low earth orbit (LEO) satellite is 
an object, generally, a piece of 
electronic equipment, that circles 
around the earth at lower altitudes 
than geosynchronous satellites. 

¶ LEO satellites orbit between 2,000 
and 200 kilometres above the 
earth. LEO satellites are commonly 
used for communications, military 
reconnaissance, spying and other 
imaging applications. 

http://www.insightsonindia.com/
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7. SpaceTech Innovation Network (SpIN) 
ISRO signed MoU with Social Alpha to establish SpIN 
 
What is SpIN? 

¶ InŘƛŀΩǎ ŦƛǊǎǘ ŘŜŘƛŎŀǘŜŘ platform for innovation, curation and venture development for the 
blooming space entrepreneurial ecosystem. 

¶ It is a one-of-a-kind PPP for start-ups and SMEs in the space industry. 

¶ Provide a level playing field for all stakeholders to contribute and collaborate. 

¶ Also, the 1st SpIN innovation challenge was launched to develop solutions in areas like 
urbanisation, mapping, natural resources management etc. Selected start-ups can access 
L{wh ŀƴŘ {ƻŎƛŀƭ !ƭǇƘŀΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ǊŜǎƻǳǊŎŜǎ 

 

8. Vikram-S Rocket 
Vikram-S, India's first privately developed rocket, lifted off recently from the Indian Space 
Research Organization's (ISRO) launchpad in Sriharikota. 
 
Background: 

¶ The mission, codenamed Prarambh (the beginning), is the Indian private sector's first entry 
into the lucrative space launch market. 

 
About Vikram-S rocket:  

¶ It is a single-stage solid-fuel suborbital launch vehicle named after Vikram Sarabhai, the 
pioneer of India's space program. 

o The spacecraft travels slower than the orbital velocity in a sub-orbital flight, which 
means it is fast enough to reach outer space but not fast enough to maintain an orbit 
around the Earth. 

¶ The launch vehicle's engine, Kalam-80, is named after former President A P J Abdul Kalam. 

¶ The Vikram-S is a Small Satellite Launch Vehicle (SSLV) that will carry payloads weighing 
between 290 and 560 kg (PSLV, India's workhorse, can carry up to 1,750 kg) into sun-
synchronous polar orbits. 
 

9. RISAT-2 satellite 
L{whΩǎ wL{!¢-2 
satellite, launched in 
2009, has made an 
uncontrolled re-entry 
ƛƴǘƻ ǘƘŜ 9ŀǊǘƘΩǎ 
atmosphere. 
RISAT-2 was launched 
by the PSLV-C12.  
 
It is designed to 
monitor 
India's borders and as 
part of anti-infiltration 
and anti-terrorist 
operations. 
 
India's RISAT 
programme: a series 
of Indian radar imaging reconnaissance satellites built by ISRO. 
 

http://www.insightsonindia.com/
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10. Chandrayann-2 gauges sodium content on Moon's surface 
Scientists from the Indian Space Research Organisation (ISRO) have mapped out the global 
ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǎƻŘƛǳƳ ƻƴ ǘƘŜ aƻƻƴΩǎ ǎǳǊŦŀŎŜΦ 
 
Methodology used: They used the CLASS instrument 
(Chandrayaan-2 large area soft X-ray spectrometer) 
carried by the second Indian Moon mission, 
Chandrayaan-2. 
 
Findings:  There are sodium atoms that are weakly 
bound to the lunar surface. 

¶ When compared to Earth, the moon is 
significantly depleted of volatile elements such as sodium. 

¶ Sodium is the only element apart from potassium that can be observed through telescopes in 
the lunar atmosphere (its exosphere). 

 
Significance 

¶ This new map of sodium would enable an understanding of the surface-exosphere 
connection. 

¶ It can also be used as a tracer of the volatile history of the moon. 
 
Why are we interested in studying the moon? 

¶ The Moon is the closest cosmic body at which space discovery can be attempted and 
documented. 

¶ It is also a promising test bed to demonstrate technologies required for deep-space missions. 

¶ The Moon provides the best linkage ǘƻ 9ŀǊǘƘΩǎ ŜŀǊƭȅ ƘƛǎǘƻǊȅΦ 

¶ It offers an undisturbed historical record of the inner Solar system environment. 
 

11. Hybrid Propulsion System 
The Indian Space Research Organisation (ISRO) has successfully tested a hybrid motor, which will 
pave way for a new propulsion system for the upcoming launch vehicles.  
 
About the system: 

¶ Unlike solid-solid or liquid-liquid combinations, a hybrid motor uses solid fuel and liquid 
oxidiser. 

¶ The motor used Hydroxyl-terminated polybutadiene (HTPB) as fuel and liquid oxygen (LOX) 
as the oxidiser. 

¶ The use of liquids facilitates throttling (regulated supply of fuel), and the control over the flow 
rate of LOX enables the re-start capability. 

¶ It is scalable and stackable, potentially paving the way for a new propulsion system for the 
forthcoming launch vehicles 

¶ The test was supported by ISRO's Liquid Propulsion Systems Centre (LPSC). 
 
 

Chandrayaan-2 (sent in 2019) was the 
second lunar exploration mission 
developed by the Indian Space Research 
Organisation, after Chandrayaan-1 
(2008). It consisted of a lunar orbiter, 
and also included the Vikram lander, 
and the Pragyan lunar rover, all of which 
were developed in India. 
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 (NASA Missions)  

1. NASAΩǎ Nuclear Rocket Plan  
NASA is developing bimodal 
nuclear propulsion ς a two-
part system consisting of 
Nuclear Thermal and 
Nuclear Electric 
Propulsion (NTP and NEP 
element; therefore 
ΨōƛƳƻŘŀƭΩύ ς that could 
enable transits to Mars in 
just 45 days 

¶ The bimodal nuclear 
propulsion system uses 
a "wave rotor topping 
cycle"  

 
Advantages over 
conventional chemical 
propulsion: fuel efficiency, 
a higher specific impulse 
(Isp) rating and unlimited 
energy density (virtually).  
 
L{whΩǎ ǇǊƻƎǊŀƳƳŜΥ  
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¶ Indian Space Research Organization started with the three-phase development of a 100-Watt 

Radioisotope Thermoelectric Generator (RTG) 

¶ RTGs were first used in space during the Cold War in 1961 ŦƻǊ ǘƘŜ ¦{Ωǎ ¢Ǌŀƴǎƛǘ-4A Mission. 
 

2. SWOT satellite 
τ A NASA-led international satellite mission was launched from Southern California to conduct a 
comprehenǎƛǾŜ ǎǳǊǾŜȅ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƻŎŜŀƴǎΣ ƭŀƪŜǎ ŀƴŘ ǊƛǾŜǊǎ ŦƻǊ ǘƘe first time. 
τ Dubbed SWOT, short for Surface Water and Ocean Topography, the advanced radar satellite is 
designed to give scientists an unprecedented view of the life-giving fluid covering 70 per cent of 
the planet, shedding new light on the mechanics and consequences of climate change. 
τ One major thrust of the mission is to explore how oceans absorb atmospheric heat and 
carbon dioxide in a natural process that moderates global temperatures and climate change. 
τ Scanning the seas from orbit, SWOT is designed to precisely measure fine differences in surface 
ŜƭŜǾŀǘƛƻƴǎ ŀǊƻǳƴŘ ǎƳŀƭƭŜǊ ŎǳǊǊŜƴǘǎ ŀƴŘ ŜŘŘƛŜǎΣ ǿƘŜǊŜ ƳǳŎƘ ǘƘŜ ƻŎŜŀƴǎΩ ŘǊŀǿŘƻǿƴ ƻŦ ƘŜŀǘ ŀƴŘ 
carbon is believed to occur.  
 

3. Artemis 1 Mission 
NASAΩǎ hǊƛƻƴ ŎŀǇǎǳƭŜ splashed down back to Earth. This event marked the end of the inaugural 
!ǊǘŜƳƛǎ м ƭǳƴŀǊ Ƴƛǎǎƛƻƴ ŜȄŀŎǘƭȅ рл ȅŜŀǊǎ ŀŦǘŜǊ !ǇƻƭƭƻΩǎ Ŧƛƴŀƭ Ƴƻƻƴ ƭŀƴŘƛƴƎ. 
 
About Artemis 1:  

¶ An experimental mission, to check if the capsule can be trusted to ferry humans to the moon 
and back in future missions.  

¶ It is the first in a series of missions planned to take humans back to the Moon.  

¶ Explore the possibilities of an extended stay there 

¶ To investigate the potential to use the Moon as a launch pad for deep space explorations. 
 

                       
 

4. Perseverance Rover Mission 
tŜǊǎŜǾŜǊŀƴŎŜ wƻǾŜǊ aƛǎǎƛƻƴ ό¦ƴŘŜǊ b!{!Ωǎ aŀǊǎ 9ȄǇƭƻration Program), has left a titanium tube 
containing a rock sample on the surface of Mars. 

¶ It will serve as a backup if Perseverance ŎŀƴΩǘ ŘŜƭƛǾŜǊ ƛǘǎ ǎŀƳǇƭŜǎΦ  
Perseverance is a car-sized Mars rover designed to explore the Jezero crater on Mars as part of 
NASA's Mars 2020 mission.  
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It aims to look for signs of past microbial life, prepare for future human exploration and collect 
samples of rock for a possible return to Earth.  
 
Other Missions on Mars: 

¶ UAE: Hope 

¶ China: Tianwen-1 

¶ ESA: Mars Express and ExoMars Trace Gas Orbiter 

¶ Nasa: Mars Reconnaissance Orbiter, Mars Odyssey, MAVEN, Curiosity rover 

¶ India: Mangalyaan 
 

5. LOFTID mission 
NASA completed the technology demonstration of its Low-
Earth Orbit Flight Test of an Inflatable Decelerator 
(LOFTID) mission.  
The cone-shaped structure will have an inflatable structure 
that is capable of holding its shape against drag forces. It 
will also have a protective flexible thermal protection 
system that will protect it from the heat generated during 
re-entry. 
 
Uses:  

¶ Bring massive objects ōŀŎƪ ŦǊƻƳ 9ŀǊǘƘΩǎ ƻǊōƛǘΣ ƭike items from the International Space Station.  

¶ Used for bringing back rocket assets after they are launched 

¶ Help land humans on Mars 
 

6. James Webb Telescope 
NASA has issued a second image of the famous 
"Pillars of Creation" taken by the James Webb 
Telescope. The new image has been taken by 
Webb's Mid-Infrared Instrument (MIRI)- showing 
the outer skin of the Eagle Nebula. One week back 
the image was taken by Webb's Near Infrared 
Cam (NIRCam)- showing the interior details of the 
Nebula. 
 
A nebula is a giant cloud of dust and gas in space 
where new stars are formed ("star nurseries") 
 
James Webb Space Telescope also recently took 
ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ Ψ9ƛƴǎǘŜƛƴ wƛƴƎΩΦ 
 
An Einstein ring is created when light from a 
galaxy or star passes by a massive object en route to the Earth. Due to gravitational lensing, the 
light is diverted, making it seem to come from different places. (see image) 

¶ Gravitational Lensing: As the light emitted by distant galaxies passes by massive objects in the 
universe, the gravitational pull from these objects can distort or bend the light.  

 

http://www.insightsonindia.com/


 

www.insightsonindia.com                                                          14                                                                      InsightsIAS 

INSTA PT 2023 EXCLUSIVE (SCIENCE AND TECHNOLOGY) 

NOTES 

 
 

About James Webb Telescope: 
¶ James Webb Telescope is an international collaboration between NASA, European Space 

Agency (ESA), and the Canadian Space Agency. 
¶ The telescope uses infrared light, which cannot be perceived by the human eye, to study 

every phase in cosmic history. 
 
Mission objectives: 
¶ It will help in a broad range of investigations across the fields of astronomy and cosmology. 
¶ It will help to understand the origins of the universe, the evolution of our own Solar System, 

and search for signs of life on faraway planets. 
¶ It can also analyze the atmospheres of exoplanets that pass in front of their stars. 
¶ It will look at a large number of things in the universe including icy moons, distant exoplanets 

and galaxy clusters. 
 

Parts of JWST: 
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Difference between JWST and Hubble Telescope: 

 
 

7. b!{!Ωǎ ǎƻƴƛŦƛcation project 
¶ NASA is translating the images and data obtained using James Web Space Telescope into 

Sound.  

¶ Sonification is the use of non-speech audio to convey information or perceptualize data. Nasa 
did so for Cosmic Cliffs in the Carina Nebula. 

¶ Benefits: NASA believes that visually-impaired people will benefit the most from this 
sonification project. 

 
How were the sounds captured?  
Similar to how written descriptions are unique translations of visual images, sonification also 
translates the visual images by encoding information, like colour, brightness, star locations, or 
water absorption signatures, as sounds. 
 
About Carina Nebula 

¶ Nebula is a cloud of gas and dust in outer space, building material for stars and planets.  

¶ It is located in the CarinaςSagittarius Arm of the Milky Way galaxy. The nebula is 
approximately 8,500 light-years from Earth. 
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Fig: Carina Nebula 
 

8. Mars Oxygen In-Situ Resource Utilization Experiment (MOXIE) 
Mars Oxygen In-Situ Resource Utilization Experiment (MOXIE) has produced the 1st instance of 
the utilisation of resources ƛƴ ŀ ǇƭŀƴŜǘΩǎ ŀǘƳƻǎǇƘŜǊŜ ǘƻ ƳŜŜǘ ƘǳƳŀƴ ƴŜŜŘǎ 
 
About MOXIE 

¶ It was sent by NASA on the Perseverence and made by the Massachusetts Institute of 
Technology (MIT). 

¶ It works like a tree, splitting carbon dioxide absorbed from the atmosphere to produce pure 
oxygen.  

¶ The instrument produced 6 grams of oxygen per hour, similar to a moderate-sized tree.  
WorkingΥ  LƴǎƛŘŜ aƻȄƛŜΣ aŀǊǘƛŀƴ ŀƛǊ ƛǎ ŦƛǊǎǘ ŦƛƭǘŜǊŜŘ ƛƴ ŀƴŘ ǇǊŜǎǎǳǊƛǎŜŘΦ άLǘ ƛǎ ǘƘŜƴ ǎŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ 
Solid OXide Electrolyzer (SOXE), which electrochemically splits the carbon dioxide-rich air into 
oxygen ions and carbon monoxide. 

¶ The oxygen ions are isolated and recombined to form breathable, molecular oxygen (O2). 
 
Significance: The project can be scaled up ahead of human missions to continuously produce 
ƻȄȅƎŜƴ άat the rate of several hundred trees. On this scale, it can also fuel the rocket to bring the 
astronauts back home, they said.  

 
 

(Other Missions)  

9. Steam-propelled spacecraft 
Ψ²ƻǊƭŘΩǎ ŦƛǊǎǘ ǎǘŜŀƳ-propelled spacecraft heads to the moon and beyond. 

¶ EQUULEUS Spacecraft is a water-powered CubeSat spacecraft. 
It was developed by Japan Aerospace Exploration Agency (JAXA) 

¶ Launched from NASA's Orion spacecraft 
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The space mission will carry out a number 
of investigations, including testing of the 
radiation environment to help determine 
what precautions future astronauts would 
have to take out in the deep space 
location. 
Its planned orbital path will be the second 
Earth-Moon Lagrange point (EML2). 
 
                                                  
 

(Space related Concepts)  

10. Widefield ASKAP L-band Legacy All-sky Blind survey 
WALLABY, or the Widefield ASKAP L-band Legacy All-sky Blind survey, is a radio telescope in 
Western Australia that is helping astronomers build a three-dimensional map of the night sky, 
mapping galaxies as far as a billion light years away. 
Radio astronomy involves tracking the signals from radio waves and helps detect and trace 
stellar objects that cannot be traced by light.  
 
What will it do? 

¶ Provide pictures of where galaxies are actually located in relation to one another in three-
dimensional space. 

 

11. Solitary waves near Mars  
Scientists have reported the first evidence of the presence of solitary waves or distinct electric 
field fluctuations in the Martian magnetosphere.  
The study of these waves is crucial as they directly control particle energization, plasma loss, 
transport, etc., through wave-particle interactions. 
 
About Solitary Waves: 

¶ Solitary waves are distinct electric field fluctuations (bipolar or monopolar) that follow 
constant amplitude-phase relations. Their shape and size are less affected during their 
propagation.  

¶ These pulses are dominantly seen in the dawn and afternoon dusk sectors at an altitude of 
1000ς3500 km around Mars.  

¶ As these waves are known to be responsible for the plasma energization and its transport in 
9ŀǊǘƘΩǎ ƳŀƎƴŜǘƻǎǇƘŜre, the team is exploring their role in the particle dynamics in the 
Martian magnetosphere. 

 

12. Giant Metrewave Radio Telescope  
Astronomers from McGill University in Canada and the Indian Institute of Science (IISc)have used 
data from the Giant Metrewave Radio Telescope (GMRT) in Pune to detect a radio signal 
originating from atomic hydrogen in an extremely distant galaxy.  
 
About Atomic Hydrogen: 

¶ It is the basic fuel required for star formation in a galaxy.  

¶ When hot ionized gas from the surrounding medium falls onto the galaxy, the gas cools and 
forms atomic hydrogen.  

¶ It then becomes molecular hydrogen and eventually leads to the formation of stars. 
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Key Findings: 

¶ Gravitational lensing 
was used, in which 
the light emitted by 
the source is bent 
due to the presence 
of another massive 
body between the 
target galaxy and the 
observer, resulting in 
the "magnification" 
of the signal.   

¶ The atomic hydrogen mass of this particular galaxy is twice as high as its stellar mass.  

¶ The results demonstrate the feasibility of observing atomic gas from galaxies at cosmological 
distances in similar lensed systems with a modest amount of observing time. 

¶ Opens up exciting new possibilities for probing the cosmic evolution of neutral gas through 
low-frequency telescopes. 

 

13. Exoplanets 
James Webb Space Telescope has discovered its first new exoplanet. The planet is named LHS 
475 b, and it is roughly the same size as Earth. 
 
About Exoplanets: 

¶ Exoplanets are planets that orbit other stars and 
are beyond our solar system.  

¶ If an exoplanet is too close to the star, it might be 
too hot to sustain liquid water.  

¶ LŦ ƛǘΩǎ ǘƻƻ ŦŀǊΣ ƛǘ ƳƛƎƘǘ ƻƴƭȅ ƘŀǾŜ ŦǊƻȊŜƴ ǿŀǘŜǊΦ  

¶ When a planet is at a distance that enables it to 
have liquid water, iǘ ƛǎ ǎŀƛŘ ǘƻ ōŜ ƛƴ ǘƘŜ άDƻƭŘƛƭƻŎƪǎ 
ȊƻƴŜέΦ 

 

¶ According to NASA, to date, more than 5,000 
exoplanets have been discovered.  

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

¶ Exoplanets come in a host of different sizes. They 
can be gas giants bigger than Jupiter or as small and 
rocky as Earth.  

¶ Discovering exoplanets is quite tough as they are small and hard to spot around their bright 
host stars.  

¶ Scientists rely on indirect methods, such as the transiǘ ƳŜǘƘƻŘΣ ǿƘƛŎƘ ƛǎ άƳŜŀǎǳǊƛƴƎ ǘƘŜ 
dimming of a ǎǘŀǊ ǘƘŀǘ ƘŀǇǇŜƴǎ ǘƻ ƘŀǾŜ ŀ ǇƭŀƴŜǘ Ǉŀǎǎ ƛƴ ŦǊƻƴǘ ƻŦ ƛǘέΦ 

 
Why study exoplanets: 

¶ Broadens our understanding of other solar systems 

¶ Helps us piece together information about our own planetary system and origin. 

¶ To search for living organisms in the universe. 
 

Scientists have detected barium in the 
upper atmosphere of two giant 
exoplanets for the first time. 
 
What is Barium? 
It is two and a half times heavier than 
iron and is the heaviest-ever detected 
element. Barium salts are used in 
fireworks to generate green lights. 
 
This discovery of barium is surprising 
because heavy elements like barium 
are expected to quickly fall into the 
lower layers of the atmosphere, given 
these exoplanets have high gravity. 
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14. Green Comet 
A green comet is estimated to come closest to Earth, termed the C/2022 E3 (ZTF), the comet was 
named to refer to those who first spotted it ς astronomers using the wide-field survey camera at 
the Zwicky Transient Facility (ZTF) in the US. 
 
The Green Comet: 

¶ Orbits sun in 50,000 years 

¶ The comet comes from the Oort cloud  

¶ It gets its beautiful green glow from diatomic carbon (pairs of carbon atoms that are bound 
together) that is present in the comet's head. 

¶ When the ultraviolet rays of solar radiation fall on the comet, these molecules emit green 
light.  

¶ Comet C/2022 E3 is visible in the northern hemisphere and as the sky gets darkens in the 
evening, it can be seen below and left to the Plough constellation handle. 

 
About comets: 

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

¶ Due to their composition, 
characteristics, and the path they 
move in, they tend to leave a light 
άōŜƘƛƴŘ ǘƘŜƳέΦ  

 
Oort Cloud:  

¶ The Oort Cloud is a predicted 
collection of icy objects that 
surrounds the sun at a distance of about one light-year. 

¶ The existence of the Oort cloud has not been directly observed, but it is thought to be the 
source of long period comets that have been observed entering the inner solar system.  

  

15. Meteor showers 
What are meteor showers? 

¶ It is a celestial event in which a number of meteors are observed to radiate or originate, from 
one point in the night sky. 

¶ Meteors are usually fragments of comets. As ǘƘŜȅ ŜƴǘŜǊ ǘƘŜ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊŜ ŀǘ ƘƛƎƘ 
ǎǇŜŜŘΣ ǘƘŜȅ ōǳǊƴ ǳǇΣ ŎǊŜŀǘƛƴƎ ŀ ǎǇŜŎǘŀŎǳƭŀǊ άshowerέ 

 
The uniqueness of Geminids Shower: 

¶ The Geminids can produce approximately 100-150 meteors per hour for viewing (in clear 
weather and new moon). 

¶ Unlike most meteor showers, they originate not from a comet, but from an asteroid, the 
3200 Phaethon. 

¶ The 3200 Phaethon was discovered on October 11, 1983. It is named after the Greek 
mythology character Phaethon. 

¶ As the 3200 Phaethon moves close to the Sun while orbiting it, the rocks on its surface heat 
up and break off.  

¶ When the Earth passes through the trail of this debris, the Geminids are caused. 
 
Why are they called Geminids? 

¶ They are named after the constellation Gemini, from whose location in the sky meteor 
shower appears to originate. 
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16. X-ray fluorescence 
¶ Scientists from Indian Space Research Organisation (ISRO) have mapped out the global 
ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǎƻŘƛǳƳ ƻƴ ǘƘŜ aƻƻƴΩǎ ǎǳǊŦŀŎŜΦ  

¶ They used the CLASS instrument (Chandrayaan-2 large area soft X-ray spectrometer) carried 
by the second Indian Moon mission, Chandrayaan-2. 

¶ This is the first effort to provide a global-scale measurement of sodium on the lunar surface 
using X-ray fluorescent spectra.  

 
X-ray fluorescence is commonly used to study the composition of materials in a non-destructive 
manner.  
When the sun gives out solar flares, a large amount of X-ray radiation falls on the moon, 
triggering X-ray fluorescence. 
 

17. Satellite phones 
¶ Satellite connectivity relies on satellites τ rather than cell phone towers, which provide 

connectivity to regular cell phones.  

¶ Satellite phones work in remote areas where there are no cell phone towers and therefore, 
no cellular connectivity. Satellite (or sat) phones usually cover most of the planet with fairly 
robust connectivity. 

¶ ! ƴƻǘƛŦƛŎŀǘƛƻƴ ƻƴ ǘƘŜ ǿŜōǎƛǘŜ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǎŀȅǎΥ άSatellite 
phones are permitted: (i) With specific permission/ NOC from Department of 
Telecommunications, Government of India; or (ii) As provisioned by M/s BSNL in accordance 
with license granted to M/s BSNL for provision and operation of satellite based service using 
Gateway ƛƴǎǘŀƭƭŜŘ ƛƴ LƴŘƛŀΦέ 

¶ Visitors and tourists traveling to India are advised to comply with Indian laws and not bring 
in or use satellite phones in India without obtaining specific permission from the concerned 
authorities. 

¶ ά¦ǎŜ ƻŦ ¢ƘǳǊŀȅŀκLǊƛŘƛǳƳ ǎŀǘŜƭƭƛǘŜ ǇƘƻƴŜǎ ƛǎ ǳƴŀǳǘƘƻǊƛȊŜŘκƛƭƭŜƎŀƭ ƛƴ LƴŘƛŀέΣ ŀƴŘ ǘƘŀǘ άŀƴȅ 
passenger carrying satellite phone(s) via baggage is required to declare the same to Customs 
on arrivŀƭ ŀƴŘ ǇǊƻŘǳŎŜ ǇŜǊƳƛǎǎƛƻƴ ŦƻǊ ǳǎŜ ŦǊƻƳ ǘƘŜ ŎƻƴŎŜǊƴŜŘ ŀǳǘƘƻǊƛǘȅΦέ 

 

18. Quasars 
¶ The word quasar stands for quasi-stellar radio source.  

¶ Quasars got that name because they looked starlike when astronomers first began to notice 
them in the late 1950s and early 60s. .ǳǘ ǉǳŀǎŀǊǎ ŀǊŜƴΩǘ ǎǘŀǊǎΦ  

¶ ¢ƘŜȅΩǊŜ ƴƻǿ ƪƴƻǿƴ ŀǎ ȅƻǳƴƎ ƎŀƭŀȄƛŜǎΣ ƭocated at vast distances from us, with their numbers 
increasing towards the edge of the visible universe.  

¶ How can they be so far away and yet still visible? The answer is that quasars are extremely 
bright, up to 1,000 times brighter than our Milky Way galaxy. We know, therefore, that 
ǘƘŜȅΩǊŜ ƘƛƎƘƭȅ active, emitting staggering amounts of radiation across the entire 
electromagnetic spectrum. 

 

19. Dark Sky Reserve 
India will estŀōƭƛǎƘ ǘƘŜ ŎƻǳƴǘǊȅΩs first Dark Sky Reserve in the cold desert regions of Ladakh. 
 
Ladakh government along with the IIA (Indian InǎǘƛǘǳǘŜ ƻŦ !ǎǘǊƻǇƘȅǎƛŎǎ όLL!ύύ ŀƴŘ LƴŘƛŀΩǎ {ŎƛŜƴǘƛŦƛŎ 
Ministries is laying the groundwork to have Hanle declared as an International Dark Sky Reserve 
by the International Dark-Sky Association.  
 
A Dark Sky Reserve is public or private land with a distinguished nocturnal environment and 
starry nights that has been developed responsibly to prevent light pollution. 
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Individuals or groups can nominate a site for 
certification to the International Dark Sky 
Association (IDSA). There are five designated 
categories, namely International Dark Sky 
parks, communities, reserves, sanctuaries and 
Urban Night Sky Places. 
 
The certification process is similar to that of a 
site being awarded the UNESCO World 
Heritage Site tag or getting recognised as a 
Biosphere Reserve. Between 2001 and January 
2022, there have been 195 sites recognised as 
International Dark Sky Places globally, the IDSA 
said. 
 
The IDSA considers a piece of land suitable for 
dark sky place only if it is either publicly or 
privately owned; is accessible to the public 
partially or entirely during the year; the land is 
legally protected for scientific, natural, 
educational, cultural, heritage and/or public 
enjoyment purposes; the core area of the land 
provides an exceptional dark sky resource 
relative to the communities and cities that 
surround it and the land offers prescribed night 
sky brightness either for a reserve, park or 
sanctuary. 
 
The International Dark Sky Association is a U.S.-based non-profit that designates places as 
International Dark Sky Places, Parks, Sanctuaries and Reserves, depending on the criteria they 
meet. 

¶ Several such reserves exist around the world but none so far in India. 
 
Why Hanle? 
Located atop Mt. Saraswati in the Nilamkhul Plain in the Hanle Valley of Changthang, it is a dry, 
cold desert with a sparse human population and has the Hanle monastery as its nearest 
neighbour. The cloudless skies and low atmospheric water vapour make it one of the best sites in 
the world for optical, infrared, sub-millimetre, and millimetre wavelengths. 
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20. Kilonova 
The flash of light or a gamma-ray burst (GRB) was witnessed on December 11, 2021. The source 
was found to be an astronomical event called a kilonova.  
Kilonova explosions take place during the merger of two neutron stars or a neutron star and a 
black hole releasing Gamma-Ray Bursts (GRB) 
 
What are GRBs? 
Gamma-ray bursts (GRBs) are immensely energetic explosions that have been observed in 
distant galaxies. They are the most energetic and luminous electromagnetic events since the Big 
Bang. Bursts can last from ten milliseconds to several hours 
GRBs can be divided into two classes:  

¶ Long-duration (2 seconds to several minutes): mainly due to Supernova 

¶ Short-duration (a few milliseconds to 2 seconds): mainly due to Kilonova  
Stellar black holes are made when the centre of a very big star falls in upon itself or collapses. 
When this happens, it causes a supernova τ an exploding star that blasts part of the star into 
space. 
 
Why this event was first of its kind? 
Both kilonova and supernova produce GRBs ( Kilonova ς short duration, and Supernova- long 
duration). However, this new event (from a Kilonova), generated a GRB that lasted roughly 50 
seconds (long-duration), puzzling scientists. 
This breaks the long-held traditional GRB paradigm that massive star collapses produce long 
GRBs and supernovae and neutron star mergers produce short GRBs and kilonovae. 
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21. Scramjet Engine 

 
 

22. Aeronomy 
¶ ISRO has taken initiatives for feasibility studies on missions to Venus as well as Aeronomy 

studies. 

¶ ¢ƘŜ ǘŜǊƳ άaeronomyΣέ ŎƻƛƴŜŘ ŀƴŘ ƛƴǘǊƻŘǳŎŜŘ ŀōƻǳǘ 60 years ago, refers to the scientific 
study of the upper atmospheric regions of the Earth and other solar system bodies.  

¶ It covers the chemistry, dynamics and energy balance of both neutral and charged particles. 
 

23. Tidal disruption event 
Telescopes operated by the National Aeronautics and Space Administration (NASA) recently 
observed a massive black hole devouring a star.  
The astronomical phenomenon of the destruction of a star by a black hole is formally called 
a tidal disruption event (TDE) 
 
About TDE: 

¶ A tidal force is a difference in the strength of gravity between two points. If the tidal force 
exerted on a body is greater than the intermolecular force that keeps it together, the body 
will get disrupted. 

¶ During a TDE, the tidal force of a black hole disrupts the star in the vicinity. While about half 
ƻŦ ǘƘŜ ǎǘŀǊΩǎ Řebris continues on its original path, the other half is attracted by the black 
ƘƻƭŜΩǎ ƎǊŀǾƛǘŀǘƛƻƴŀƭ Ǉǳƭƭ. The gradual growth of this material bound to the black hole 
produces a short-lived flare of emission, known as a tidal disruption event. 

¶ The event is formally called AT2021ehb and took place in a galaxy with a central black hole 
about 10 million times the mass of our sun.  
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¶ TDEs are attractive to astronomers because of their observability and short duration, and the 

opportunity to study the impact of blaŎƪ ƘƻƭŜǎΩ gravity on materials around them. 
 

24. Overhauser (OVH) Magnetometer 
Indian scientists have developed an indigenous Overhauser Magnetometer, one of the most 
accurate magnetometers extensively used by all magnetic observatories around the world.  
 
IndiŀΩǎ CƛǊǎǘ LƴŘƛƎŜƴƻǳǎ Overhauser Magnetometer: 

¶ It is developed by the Indian Institute of Geomagnetism (IIG), an autonomous research 
institution under DST, Government of India. 

¶ It is installed at the Alibag Magnetic Observatory (MO) and has the potential to reduce India's 
reliance on commercial OVH magnetometers for geomagnetic field measurements. 

¶ It accurately reproduced the geomagnetic diurnal variations accurately and precisely showed 
the signatures of various space weather events such as geomagnetic storms, sudden 
impulses, etc. 

 
Overhauser Magnetometer: A magnetometer is a device that measures the magnetic field or 
magnetic dipole moment. 

¶ Our earth is a gigantic magnet. 
Experiments show that variations in 
the Earth's magnetic field are linked 
to a variety of weather phenomena.  
As a result, scientists all over the 
world can consistently measure 
changes in the Earth's magnetic field.  

¶ OVH magnetometers are known for 
their higher accuracy, higher 
sensitivity, and efficient power 
consumption and hence find 
applications in all magnetic 
observatories worldwide as well as in 
international space programs.  
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Defence Technology 

 

1. INS Vagir 
The Indian Navy commissioned the fifth diesel-electric Kalvari-class submarine Vagir. It is among 
the six submarines being built by the Mazagon Dock Shipbuilders Limited (MDL), Mumbai, in 
collaboration with the French M/s Naval Group under Project 75. 
 
Specifications of Vagir: 

¶ The latest submarine gets its name from the erstwhile Vagir, a submarine which served the 
Navy between 1973 and 2001.  

¶ The construction of the new Vagir began in 2009 also known as Sand Shark. 

¶ Vagir represents stealth and fearlessness, as it comes with features like an advanced 
acoustic absorption technique. 

 
Kalvari-class background 

¶ Kalvari-class submarines include other vessels such as the INS Kalvari, INS Khanderi, INS 
Karanj, INS Vela and INS Vagsheer. 

¶ The design is based on the Scorpene class of submarines designed and developed by the 
French Naval Group formerly DCNS and the Spanish state-owned entity Navantia.  

¶ They have Diesel Electric transmission systems. 

¶ ¢ƘŜǎŜ ŀǊŜ ŀǘǘŀŎƪ ǎǳōƳŀǊƛƴŜǎ ƻǊ Ψhunter-ƪƛƭƭŜǊΩ ǘȅǇŜǎ ƛΦŜΦΣ ǘƘŜȅ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ǘŀǊƎŜǘ ŀƴŘ ǎƛƴƪ 
adversary naval vessels. 
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2. Agni-V 
The nuclear-capable missile, which uses a three-stage solid-fuelled engine, has been developed 
ōȅ LƴŘƛŀΩǎ 5ŜŦŜƴŎŜ wŜǎŜŀǊŎƘ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘ 
organisation (DRDO). 
The development of Agni missiles started in early 
1980 under the Integrated Guided Missile 
Development Programme spearheaded by scientist 
and former President Dr A P J Abdul Kalam, who was 
ŀƭǎƻ ŀ ŎŜƴǘǊŀƭ ŦƛƎǳǊŜ ƛƴ LƴŘƛŀΩǎ ƳƛǎǎƛƭŜ ŀƴŘ ǎǇŀŎŜ 
programmes. 
 
Medium to Intercontinental versions of Agni missile 
systems 1 to 5 have varying ranges τ starting from 700 
km for Agni-1 to 5000 km and above for Agni-5.  
Agni-6 is also said to be under development, with a range starting at 8000 km. 
 
Indian Surface-to-Surface missile system: Agni missile, Prithvi missile, Shaurya missile, Surya 
missile 
 

 
 

3. Agni Prime 
India has successfully test-fired indigenously-developed new generation medium-range ballistic 
missile Agni Prime from the Odisha coast. 
 

What are ballistic missiles? 
A ballistic missile is a type of missile 
which uses projectile motion to 
deliver warheads to a target. These 
weapons are guided only during 
relatively brief periodsτmost of the 
flight is unpowered. In contrast, cruise 
missiles are jet-propelled at subsonic 
speeds throughout their flights. 
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Agni Prime: Key features 

¶ It is a two-stage canisterised solid-propellant missile with dual redundant navigation and 
guidance system. 

¶ Operational range: between 1,000 km and 2,000 km. 

¶ Launched by:  DRDO 

¶ It weighs 50 per cent less than the Agni 3 missile and has new guidance and propulsion 
systems.  

o In addition, since it is canisterised, it can be launched from rail or road, be stored for 
longer periods and can be transported as per operational requirements. 

¶ It is the sixth missile in the Agni (missile) series of the ballistic missile. 

¶ It's the first 'declared' multiple independently targetable reentry vehicle (MIRV) missile in 
India's missile arsenal. 

 

4. INS Mormugao 
Indian Naval Ship (INS) Mormugao was 
commissioned recently. It is the 2 nd warship 
of the P15B class of stealth guided-missile 
destroyers 

¶ Built by Mazagon Dock Shipbuilders 
Limited (MDSL) 

¶ Named after: It has been named after a 
key port in Goa which was commissioned 
a day before the Goa Liberation Day 
celebrations. 

¶ ! ǎƘƛǇ ΨŎƭŀǎǎΩ describes a group of vessels 
of similar tonnage, usage, capabilities, and 
weaponry. 

¶ Other upcoming ships of this class: 
Imphal, and Surat 

 

About Project 15A: Over the last decade, the Indian Navy has commissioned three guided missile 
destroyers of the Kolkata class τ INS Kolkata, INS Kochi, and INS Chennai. 
 
About Project 15B: This is the advanced version of Project 15A with four guided missile 
destroyers. Its lead ship INS Visakhapatnam (Pennant D66) was commissioned into the Navy in 
November 2021. 

¶ A ship class is identified by its lead ship, in this case, INS Visakhapatnam 

¶ All these ships were built by MDSL (including Project 15A)Σ ƻƴŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ Ƴƻǎǘ 
important Defence PSUs.  

 

Goa Liberation Day: It is celebrated on 19 December every year as a reminder that the state of 
Goa got its freedom from the Portuguese after a long time and it remained under the control for 
450 years. 
On December 19, 1961, Jawaharlal Nehru sent armed forces to the coastal state. The Portuguese 
surrendered and the state was liberated. As a result, Goa, Daman, and Diu became Union 
Territories of India. 

 

5. Corvette 
¶ The Defence Acquisition Council (DAC) had given the Acceptance of Necessity (AoN) 

for several capital acquisition projects of the Indian defence forces. This includes the 
procurement of next-generation Corvettes for the Indian Navy.  

¶ A Corvette is the smallest class of naval ships and it falls below the warship class of a frigate.  
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¶ These are highly agile ships and are categorised as missile boats, anti-submarine ships, 

coastal patrol crafts and fast attack naval vessels.  

¶ Corvettes date back to the 18th and the 19th century when they were extensively used in the 
naval warfare duels that were fought at high seas.  

¶ The Indian Navy at present has the Kamorta Class Corvettes, which are also known as Project 
28.  

¶ These ships have an anti-submarine role and are manufactured at Garden Reach Shipbuilders 
and Engineers in Kolkata.  

¶ The four Kamorta Class Corvettes that the Indian Navy possesses are named INS Kamorta, INS 
Kadmatt, INS Kiltan and INS Kavaratti.  

 

6. Hypersonic missile 
¶ A hypersonic missile is a weapon system which flies at least at the speed of Mach 5 i.e. five 

times the speed of sound and is manoeuvrable.  

¶ The manoeuvrability of the hypersonic missile is what sets it apart from a ballistic missile as 
the latter follows a set course or a ballistic trajectory.  

¶ Thus, unlike ballistic missiles, hypersonic missiles do not follow a ballistic trajectory and can 
be manoeuvred to the intended target. 

¶ The two types of hypersonic weapons systems are Hypersonic Glide Vehicles (HGV) and 
Hypersonic Cruise Missiles.  

¶ The HGV are launched from a rocket before gliding to the intended target while the 
hypersonic cruise missile is powered by air breathing ƘƛƎƘ ǎǇŜŜŘ ŜƴƎƛƴŜǎ ƻǊ ΨǎŎǊŀƳƧŜǘǎΩ after 
acquiring their target. 

 
!ǇŀǊǘ ŦǊƻƳ wǳǎǎƛŀΣ ǿƘƛŎƘ ŀƴƴƻǳƴŎŜŘ ƛǘǎ ƘȅǇŜǊǎƻƴƛŎ ƳƛǎǎƛƭŜ ΨYƛƴȊƘŀƭΩ ƻǊ 5ŀƎƎŜǊ ƛƴ нлму ŀƴŘ Ƙŀǎ 
now used it for the first time in battle conditions in Ukraine, China too is reportedly in possession 
of this weapon system and has twice used it to circumnavigate the globe before landing near a 
target in August 2021. 
 
In the US, the hypersonic weapons are being developed under its bŀǾȅΩǎ ŎƻƴǾŜƴǘƛƻƴŀƭ tǊƻƳǇǘ 
Strike Programme as well as through Army, Air Force and Defence Advanced Research Projects 
Agency (DARPA). While the US, Russia and China are in advanced stages of hypersonic missile 
programmes, India, France, Germany, Japan and Australia too are developing hypersonic 
weapons. 
 
India is also developing an indigenous, dual capable (conventional as well as nuclear) 
hypersonic cruise missile as part of its Hypersonic Technology Demonstrator Vehicle 
programme and has successfully tested a Mach 6 scramjet in June 2019 and September 2020. 
άLƴŘƛŀ ƻǇŜǊŀǘŜǎ approximately 12 hypersonic wind tunnels and is capable of testing speeds upto 
aŀŎƘ моΣέ 
 

7. BrahMos Missile 
¶ The BrahMos is a medium-range stealth ramjet supersonic cruise missile. 

¶ BrahMos ƛǎ ŀ Ƨƻƛƴǘ ǾŜƴǘǳǊŜ ōŜǘǿŜŜƴ ǘƘŜ 5w5h ŀƴŘ wǳǎǎƛŀΩǎ NPO Mashinostroyeniya and the 
missile derives its name from Brahmaputra and Moskva rivers.  

¶ The range of the missile was originally capped at 290 km as per obligations of the Missile 
Technology Control Regime όa¢/wύΦ CƻƭƭƻǿƛƴƎ LƴŘƛŀΩǎ ŜƴǘǊȅ ƛƴǘƻ ǘƘŜ Ŏƭǳō ƛƴ WǳƴŜ нлмсΣ 5w5h 
officials had stated that the range would be extended to 450 km and to 600 km at a later 
stage.  

¶ On June 12, 2001, the BrahMos supersonic cruise missile was first tested from a land-based 
launcher in Chandipur. In the 21 years since, BrahMos has been upgraded several times, with 
versions tested on land, air and sea platforms.  
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¶ Since the early 1980s, the Integrated Guided Missile Development Programme, conceived 

and led by Dr A P J Abdul Kalam, started developing a range of missiles including Prithvi, 
Agni, Trishul, Akash and Nag, with a wide spectrum of capabilities and ranges. 

¶ Lƴ ǘƘŜ ŜŀǊƭȅ мффлǎΣ LƴŘƛŀΩǎ ǎǘǊŀǘŜƎƛŎ ƭŜŀŘŜǊǎƘƛǇ ŦŜƭǘ ǘƘŜ ƴŜŜŘ ŦƻǊ cruise missiles τ guided 
missiles that traverse the majority of their flight path at almost constant speed and deliver 
large warheads over long distances with high precision. 

¶ This led to the formation of BrahMos Aerospace, a joint venture between DRDO and NPO 
Mashinostroyenia (NPOM), the Indian side holding 50.5% and the Russians 49.5%. 

 

8. Project 17A 
Ψ¢ŀǊŀƎƛǊƛΩΣ ǘƘŜ ǘƘƛǊŘ stealth frigate of project 17A was launched recently by Mazagon Dock 
Shipbuilders Ltd. (MDL) in Mumbai. 
This ship has been built using an integrated construction methodology which involves hull block 
construction in different geographical locations and integration/erection on Slipway at MDL. 
 
¢ƘŜ ŦƛǊǎǘ ǎƘƛǇ ƻŦ ǘƘŜ tǊƻƧŜŎǘ мт!Σ ΨbƛƭƎƛǊƛΩ was launched on September 28, 2019 and expected for 
sea trials in the first half of 2024. 
 
The ǎŜŎƻƴŘ ǎƘƛǇ ƻŦ tмт! Ŏƭŀǎǎ Ψ¦ŘŀȅƎƛǊƛΩ was launched on May 17 this year and is expected to 
start sea trials during the second half of 2024.  
  
About Project 17A: 

¶ Started in 2015, it involves the building of seven stealth frigates at an estimated cost of Rs 
50,000 crore.  

¶ Of these seven, the contract for three frigates was awarded to GRSE (Kolkata) while the 
contract for another four frigates was awarded to Government-owned Mazagon Docks 
Limited (MDL) which is based in Mumbai. 

 
Frigates and Destroyers: 
Frigates are usually used as escort vessels to protect sea lines of communication or as an 
auxiliary component of a strike group whereas destroyers are generally integrated into carrier 
battle groups as the air defence component or utilised to provide territorial air and missile 
defence. 
 

9. Project-75 India (P75-I) 
What is the P-75 Project? 

¶ It is part of the LƴŘƛŀƴ bŀǾȅΩǎ ол-year Plan for indigenous submarine construction- P-75 (1st 
Phase) and P-75I (2nd phase) 

¶ P-75 (signed in 2005):  to build 6 Scorpene class (diesel-electric) submarines (contract signed 
between India and France)  

 
What is the P-75I project? 
Project 75-I (approved in 2007) is 2nd phase of the LƴŘƛŀƴ bŀǾȅΩǎ ол-year Plan for indigenous 
submarine construction.  
It envisages the indigenous construction of 6 modern conventional submarines with: 

¶ Non-nuclear or diesel-electric engine  

¶ Contemporary equipment, weapons & sensors  

¶ Fuel-Cell based AIP (Air Independent Propulsion) 

¶ Advanced torpedoes and modern missiles 
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It is also the first 
programme to be 
progressed under the 
Strategic Partnership 
concept which offers a 
level-playing field to the 
private sector. 
 
Air-independent 
propulsion (AIP) 
Any maritime propulsion 
system that permits a 
non-nuclear submarine to 
function without 
exposure to atmospheric 
oxygen (by surfacing out 
or by utilising a snorkel) is 
known as air-independent 
propulsion (AIP), or air-
independent power. 

¶ Normally, Diesel 
submarines need to 
come to the 
surface to recharge 
their batteries and get a fresh supply of atmospheric oxygen. 

 

10. Very Short-Range Air Defence System or VSHORAD 
The Defence Acquisition Council (DAC) accorded Acceptance of Necessity (AoN) to procure the 
Very Short-Range Air Defence System or VSHORAD (IR Homing) missile system, designed and 
developed by the Defence Research and Development Organisation (DRDO).  
Meant to kill low altitude aerial threats at short ranges, VSHORADS is a man portable Air Defence 
System (MANPAD). 
 
The missileτwhich is propelled by a dual thrust solid motorτincorporates many novel 
technologies including miniaturised Reaction Control System (RCS) and integrated avionics. 
 

11. Vertical Launch Short Range Surface-to-Air Missile 
Defence Research & Development Organisation (DRDO) and the Indian Navy successfully flight 
tested the indigenously developed Vertical Launch Short Range Surface-to-Air Missile (VL-
SRSAM) from the Integrated Test Range (ITR), Chandipur off the coast of Odisha. 
 
The VL-SRSAM system has been designed to strike high-speed airborne targets at the range of 40 
to 50 km and at an altitude of around 15 km. 
 
Features of VL-SRSAM 

¶ Two key features of the VL-SRSAM are cruciform wings and thrust vectoring. The cruciform 
wings are four small wings arranged like a cross on four sides and give the projective a stable 
aerodynamic posture.  

o Thrust vectoring is an ability to change the direction of the thrust from its engine to 
control the angular velocity and the attitude of the missile, 

¶ VL-SRSAM is a canisterised system, which means it is stored and operated from specially 
designed compartments. 
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12. INS Arihant 
Nuclear-powered INS Arihant carries out successful launch of Submarine Launched Ballistic Missile 
(SLBM). 
 
Significance: It will help in a robust, survivable and assured retaliatory capability in keeping with 
LƴŘƛŀΩǎ ǇƻƭƛŎȅ ǘƻ ƘŀǾŜ ΨCredible Minimum DeterrenceΨ ǘƘŀǘ ǳƴŘŜǊǇƛƴǎ ƛǘǎ ΨNo First UseΩ 
ŎƻƳƳƛǘƳŜƴǘΦέ 

 It increases the second-strike capability of India and thus boosts its nuclear deterrence. 
 
India's nuclear-powered ballistic missile submarine (SSBN) programme is a closely guarded 
project. INS Arihant was the first boat under the SSBN project followed by another boat, INS 
Arighat. SSBN programme is a key element of India's nuclear deterrence capability. 
 
About INS Arihant: 

¶ INS Arihant, a 6,000-tonne submarine is the lead ship of India's Arihant class of nuclear-
powered ballistic missile submarines built under the Advanced Technology Vessel (ATV) 
project. About: 

¶ Lǘ ŎƻƳǇƭŜǘŜŘ LƴŘƛŀΩǎ ƴǳŎƭŜŀǊ ǘǊƛŀŘ όǘƘŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǊŜǘŀƭƛŀǘŜ ŀƎŀƛƴǎǘ ŀ ƴǳŎƭŜŀǊ ǎǘǊƛƪŜ ŦǊƻƳ ƭŀƴŘΣ 
air and sea). 

¶ INS Arihant is propelled by an 83 MW pressurised light-water reactor at its core with 
enriched uranium fuel. 
K-4 (range 750km) and K-15 (3500 Km) have been designed to be operated from the Arihant 
class of submarines. 

 
Ψ{ƘƛǇ {ǳōƳŜǊǎƛōƭŜ .ŀƭƭƛǎǘƛŎ bǳŎƭŜŀǊ {ǳōƳŀǊƛƴŜΩ ό{{.b): SSBN's are those class of submarines 
which can go deep beneath the ocean making them virtually undetectable for months, they also 
carry nuclear-tipped ballistic missiles. 
 

13. Dirty Bomb 
A dirty bomb combines radioactive material with explosives, intended to cause harm by spreading 
radioactive material that can contaminate an area and poison the human body.  
Material used in Dirty Bomb: Cesium-137, RDX(Explosives) like Cobalt-60(High-energy gamma 
emitters) 
 
LƴŘƛŀΩǎ Ǉƻǎƛǘƛƻƴ ǘƻ ŘŜǘŜŎǘ 5ƛǊǘȅ .ƻƳōǎΥ 

 Bhabha Atomic Research Centre (BARC): It has developed systems such as the aerial gamma 
spectrometry system which can be used to detect even shielded and hidden devices.  

 Other technology: BARC has developed technology that can detect elements from solid and 
liquid industrial wastes, as most of these radioactive elements can dissolve in water. 

 

14. HAWK interceptor missiles 
The HAWK interceptor missiles would be an upgrade to the Stinger missile systems - a smaller, 
shorter-range air defence system. 
 
What is the HAWK air defence? 
HAWK, ǎƘƻǊǘ ŦƻǊ ΨIƻƳƛƴƎ !ƭƭ ǘƘŜ ²ŀȅ YƛƭƭŜǊΩ, entered service with the US Army in 1959, during 
the Vietnam war.  

¶ It underwent several upgrades, including a major one in 1971 that produced the so-called I-
HAWK (or improved HAWK), with a kill probability of 85%. 

¶ The HAWK system was the predecessor to the PATRIOT missile defence system.  

¶ US forces largely stopped using HAWK from the early years of the new century.  
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Technologies / New Discoveries 

 

1. Cloud computing 
Cloud computing is the on-demand 
delivery of IT resources (computing 
power, storage, and databases) over the 
Internet with pay-as-you-go (pay for a 
service before you use it) pricing, from a 
cloud provider like AWS. 
 
Who is using cloud computing? 
Organisations of every type, size, and 
industry are using the cloud for a wide 
variety of use cases. For example, video 
game makers are using the cloud to 
deliver online games to millions of players 
around the world. 
 
Types of cloud computing: The three 
main types of cloud computing include 
Infrastructure as a Service (IaaS), 
Platform as a Service (PaaS), and 
Software as a Service (SaaS).  
 
Benefits of cloud computing: 

 Agility: The cloud gives one easy 
access to a broad range of 
technologies so that one can 
innovate faster and build nearly 
anything that one can imagine.  

 Elasticity: With cloud computing, one doesn't have to over-provision resources upfront to 
handle peak levels of business activity in the future.  

 Cost savings 
 Deploy globally in minutes 

 
άDL /ƭƻǳŘέ - ΨaŜƎƘǊŀƧΩ, by the Government of India to harness the benefits of cloud computing. 
The focus of this initiative is to accelerate the delivery of e-services in the country while 
optimising ICT spending of the Government.  
 
Software as a service (SaaS): 
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2. 5G Network Infrastructure 
Bharti Airtel and Tech Mahindra have announced a strategic partnership under which they have 
ŘŜǇƭƻȅŜŘ ŀ άрD ŦƻǊ 9ƴǘŜǊǇǊƛǎŜέ {ƻƭǳǘƛƻƴ i.e., ŀ ΨŎŀǇǘƛǾŜ ǇǊƛǾŀǘŜ ƴŜǘǿƻǊƪΩ at Mahindra and 
aŀƘƛƴŘǊŀΩǎ /Ƙŀƪŀƴ ŦŀŎƛƭƛǘȅ ƛƴ aŀƘŀǊŀǎƘǘǊŀΣ ƳŀƪƛƴƎ ƛǘ LƴŘƛŀΩǎ ŦƛǊǎǘ рD- enabled auto 
manufacturing unit. 
 
About 5G: 

¶ The fifth generation of mobile networks, or 5G, is what comes after the 2G, 3G, and 4G 
generations. 5G is expected to deliver substantially higher connection speeds.  

 
Features and benefits of the 5G technology: 

¶ Operate in the millimetre wave spectrum (30-300 GHz) which has the advantage of sending 
large amounts of data at very high speeds. 

¶ Operate in 3 bands, namely low, mid and high-frequency spectrum. 

¶ Reduced latency (means higher speed) will support new applications that leverage the power 
of 5G, the Internet of Things (IoT), and artificial intelligence. 

¶ Increased capacity on 5G networks can minimize the impact of load spikes, like those that 
take place during sporting events and news events. 
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About private 5G network: 

¶ Also called a captive non-public network (CNPN), it  is a network that is set up solely for a 
ŦƛǊƳΩǎ ƻǿƴ ǳǎŜ. Unlike a public network, it is closed to external communication. 

¶ The network relies on high-frequency, low-wavelength airwaves and is therefore ideal for 
institutions like factories, manufacturing plants, hospitals, universities etc. 

 
5G networks are deployed mainly on two modes: standalone and non-standalone. Both 
architectures have their advantages and disadvantages. 
 

¶ In the standalone mode, which Jio has chosen, the 5G network operates with dedicated 
equipment and runs parallel to the existing 4G network 

o Advantages: The standalone mode provides access to full 5G capabilities and new 
network functionalities such as slicing that provides greater flexibility to operators to 
efficiently use their spectrum holdings. 

o Disadvantage: It is costly and will require software updates on existing smartphones 
to work.  

¶ Non-standalone mode, the 5G network is supported by the 4G core infrastructure. 
o Advantages: initial cost and the time taken to roll out services through this track is 

significantly less than standalone networks and can work on most smartphones. 
o Disadvantage: Operators eventually will have to go for Standalone mode as the traffic 

increases.  
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Difference between 4G and 5G: 

 5G 4G 

Frequency Uses utilise much higher radio 
frequencies of 28 GHz. 

Uses lower reading frequencies of 
700 MHz to 2500 MHz. 

Speed Transfer more data over the air at 
faster speeds. 

Speed is lesser with less data 
transfer. 

 Data transfer speed is up to 1 Gbps Supports data bandwidth in Mbps 

Latency Has ultra-reliable low latency (ranging 
between 10 milliseconds and 1 
millisecond) i.e., the delay before a 
transfer of data begins following an 
instruction. 

Has higher latency (20-30 
milliseconds) 

Spectrum & 
Connectivity 

Uses a millimetre wave spectrum 
which enables more devices to be 
used within the same geographic area 
supporting around one million per 
square kilometre. 

Support a lesser number of devices 
of about 4,000 devices per square 
kilometre. 

Coverage Uses a new digital technology that 
improves coverage, speed and 
capacity. 

Has led to more congestion and 
lesser coverage as compared to 5G. 

Other 
Advantages 

Has added advantages for machine 
learning, robotics, IoT and other 
programming modules. It can provide 
faster processing of data. 

Limited 

 
What are the potential health risks of 5G? 
To date, and after much research performed, no adverse health effect has been causally linked 
with exposure to wireless technologies. 
¶ Tissue heating is the main mechanism of interaction between radiofrequency 

fields and the human body. Radiofrequency exposure levels from current 
technologies result in negligible temperature rise in the human body. 

Provided that the overall exposure remains below international guidelines, no consequences for 
public health are anticipated. 
 
What are the international exposure guidelines? 
International bodies (e.g. International Commission on Non-Ionizing Radiation Protection ) 
produce exposure guidelines on electromagnetic fields. Many countries currently adhere to the 
guidelines recommended by: 

¶ These guidelines are not technology-specific. They cover radio frequencies up to 300 GHz, 
including the frequencies under discussion for 5G. 

¶ International efforts- International Electromagnetic Fields (EMF) Project: WHO established 
the International Electromagnetic Fields (EMF) Project in 1996. The project investigates the 
health impact of exposure to electric and magnetic fields in the frequency range of 0-300 GHz 
and advises national authorities on EMF radiation protection. 

 

3. AVGAS 100 LL 
The Centre launched indigenously-developed AVGAS 100 LL, a special aviation fuel meant for 
piston engine aircraft and unmanned ariel vehicles. 
The fuel has been developed by Indian Oil Corporation. 
 
About AVGAS 100LL: 
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¶ Avgas or aviation gasoline is an aviation fuel that powers spark-ignited combustion engines 

in aircraft. It is different from conventional gasoline (petrol) used in motor vehicles as it 
contains tetraethyl lead, which is a highly toxic substance used to prevent engine knocking 
(premature detonation). 

¶ It is a higher-octane Aviation fuel meeting the product specifications with superior 
performance quality standards, as compared to imported grades. 

¶ The indigenous availability of AV GAS 100 LL will help reduce dependence on imports and 
address the associated logistical challenges. Country will be able to save precious foreign 
exchange with the in-house availability of this product. New step towards Atmanirbhar 
Bharat. 

 

4. Quantum technology 
Several institutes and companies worldwide have invested in developing quantum computer (QC) 
systems.  
 
Quantum Technology is based on the principles of quantum theory, which explains the nature 
of energy and matter on the atomic and subatomic level. It concerns the control and 
manipulation of quantum systems, with the goal of achieving information processing beyond the 
limits of the classical world.  
 
In 2019, the Centre declared quantum technology a 
άƳƛǎǎƛƻƴ ƻŦ ƴŀǘƛƻƴŀƭ ƛƳǇƻǊǘŀƴŎŜέΦ The government in its 
budget 2020 announced a National Mission on Quantum 
Technologies & Applications (NM-QTA) for a period of five 
years to be implemented by the Department of Science & 
Technology (DST). 
 
Background: 

 Until the early 20th century, it was thought that 
classical physics - two objects cannot occupy the 
same space at the same moment. 

 Upon scientific investigation, microscopic/sub-atomic 
particles such as atoms, electrons, and photons, the 
subject of quantum mechanics (physics of subatomic 
particles) were founded. 

 
The principles behind quantum technology: 

                       
 
Working: 

Quantum Supremacy describes the 
point where quantum computers 
can do things that classical 
computers cannot. 
 
Google had announced in 2019 that 
they achieved quantum supremacy 
in computing through Sycamore. 
They have developed a processor 
that took 200 seconds to do a 
calculation that would have taken a 
classical computer 10,000 years. 
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 A bit is the fundamental 

computational unit of a 
conventional computer, 
whose value is 1 if a 
corresponding transistor is 
on and 0 if the transistor is 
off. This means a bit can 
have one of two values at a 
time, either 0 or 1.  

 The qubit is the 
fundamental unit of a QC 
and instead of being either 1 
or 0, the information is 
encoded in the third kind of 
state i.e., superimposition 
of 0 & 1. 

 Thus, a qubit-based 
computer can access more 
computational pathways and offer solutions to more complex problems.   

 
Applications:  

 Quantum computers, provide more powerful computing, help in a wide range of applications 
like - 

 ֙ More reliable navigation, timing systems and secure communications. 
 ֙ Quantum sensing (using quantum phenomenon to perform a measurement of a 

physical quantity). 
 ֙ Disaster management through better prediction, etc.  
 ֙ To understand biological phenomena such as the spread of pandemics like Covid-19, 

etc. 
 

Challenges: 
 A practical QC needs at least 1,000 qubits and the current biggest quantum processor has 

433 qubits.   
 Qubits exist in superposition in specific conditions, including very low temperatures (~0.01 

K), with radiation ­shielding and protection against physical shock.  
 Material or electromagnetic defects in the circuitrȅ ōŜǘǿŜŜƴ ǉǳōƛǘǎ ŎƻǳƭŘ ŀƭǎƻ ΨŎƻǊǊǳǇǘΩ ǘƘŜƛǊ 

states.  
 Researchers are yet to build QCs that completely eliminate these disturbances in systems.  

 

5. Quantum mechanics 
The Nobel Prize for Physics 2022 is being shared by three scientists, Alain Aspect, John F Clauser 
and Anton Zeilinger, for their work on quantum mechanics. 
 
The three conducted a series of experiments on something called entangled quantum states, 
where two separate particles behave like a single unit. Their pathbreaking results will have 
implications in the fields of quantum computers, quantum networks and secure quantum 
encrypted communication.  
 
A phenomenon called quantum teleportation, which makes it possible to move a quantum state 
from one particle to oƴŜ ŀǘ ŀ ŘƛǎǘŀƴŎŜΦέ 
 

6. Quantum Key Distribution (QKD) 
Under the Innovation for Defense Excellence (iDEX), a startup QNu labs have developed QKD.  
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¶ QKD is a secure communication technology that allows two parties to generate a shared 

secret key which can be used to encrypt and decrypt messages.  

¶ Working: Quantum computing takes advantage of the strange ability of subatomic particles 
to exist in more than one state at any time. Due to the way the tiniest of particles behave, 
operations can be done much more quickly and use less energy than classical computers. 

 
About iDEX:  

¶ It is an initiative by the government (launched in 2018) to contribute to the modernization of 
the Defense Industry. 

¶ It aims to promote innovation and technology development in Defense and Aerospace by 
engaging with Industries, MSMEs, start-ups, individual innovators, R&D institutes & academia 

¶ It will be funded by the Defense Innovation Organization (DIO) (under the Ministry of 
Defence).  

 
 

7. hǇŜƴ!LΩǎ /ƘŀǘDt¢ 
¶ hǇŜƴ!LΩǎ /ƘŀǘDt¢ ƛǎ ŀ conversational chatbot 

powered by artificial intelligence which can talk 
back almost as another human being would.  

¶ GPT stands for Generative Pre-trained 
Transformer, a kind of computer language model 
that relies on deep learning techniques to produce 
human-like text-based inputs.  

¶ Once a user signs up for ChatGPT, they can use the 
chatbot to have a conversation, and it is expected 
to give reasonably intelligent answers in the form of an essay.  

¶ It is also a neural network, as a large network of computers can fine-tune its output of words 
based on feedback.  

¶ The chatbot can remember what the user said earlier in the conversation.  

¶ It also allows users to follow up on corrections.  
 
!ŦǘŜǊ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ hǇŜƴ!LΩǎ /ƘŀǘDt¢Σ ǎŜǾŜǊŀƭ ŎƻƳǇŀƴƛŜǎ ƘŀǾŜ ƭŀǳƴŎƘŜŘ ǘƘŜƛǊ ƻǿƴ ǾŜǊǎƛƻƴǎ ƻŦ 
chatbots to grab a share of the markeǘΦ a9¢!Σ ǿƘƛŎƘ ƭƻǾŜǎ ǘƻ ƳƻƴƻǇƻƭƛȊŜ ǘƘŜ άLƴǘŜǊƴŜǘ /Ƙŀǘέ 
world, has launched its new chatbot called LLaMA. 
 

8. Artificial Intelligence 
What does AI mean? 

¶ A system to be called an AI should exhibit some level of learning and adapting. 

Generative AI, like other forms of AI, 
learns to take actions from past data. 
However, it goes beyond simply 
categorizing or identifying data and 
creates brand new content, such as 
text, images, and computer code, 
based on that training. One famous 
example of generative AI is ChatGPT. 
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¶ Artificial Narrow Intelligence (ANI) ς A particular system addressing a particular problem. 

Narrow AI is effective only in an area in which it is trained. EX ς Fraud detection, facial 
recognition, social recommendations etc. 

¶ Artificial General Intelligence (AGI) ς it mimics Human Intelligence. The system is developed 
using neural networks. These neural networks work by feeding each data point through an 
interconnected network, adjusting the parameters. As more and more data are fed through 
the network, the parameters stabilise; the final outcoƳŜ ƛǎ ǘƘŜ άǘǊŀƛƴŜŘέ ƴŜǳǊŀƭ ƴŜǘǿƻǊƪΣ 
which can then produce the desired output on new data.  

¶ Hence, it can be said that real AI i.e., AGI still is in the formulation stage. The AI that we 
experience in daily lives (including ChatGPT) are ANI. 

 
Schemes in India to boost AI: 
1. National Strategy for AI - to develop an ecosystem for the research and adoption of Artificial 

Intelligence i.e., #AIFOR ALL. 
2. Visveswaraya PhD Scheme   
3. National programme of responsible use of AI for Youth 
4. A founding member of the Global Partnership on Artificial Intelligence (GPAI). 
5. Government of India organized Responsible AI for Social Empowerment (RAISE) ς to draw a 

roadmap social transformation, inclusion and empowerment through responsible AI.  
 

9. Distributed ledger technology (DLT) 
¶ Distributed ledger technology (DLT) is a digital system for recording the transaction of 

assets in which the transactions and their details are recorded in multiple places at the 
same time. 

¶ Unlike traditional databases, distributed ledgers have no central data store or administration 
functionality. 

¶ Whether distributed ledger technologies, such as blockchain, will revolutionize how 
governments, institutions and industries work is an open question. 

¶ Blockchain technology is a specific kind of DLT that came to prominence after Bitcoin, a 
cryptocurrency that used it, became popular. 

¶ Cryptocurrencies such as Bitcoin use codes to encrypt transactions and stack them up in 
blocks, creating Blockchains. It is the use of codes that differentiates cryptocurrencies from 
other virtual currencies. 

 

10. Non-fungible token (NFT) 
NFTs are digital assets whose ownership is verified through transaction records stored on 
blockchains. Artwork, digital avatars and accessorized monkeys are some of the most commonly 
traded NFTs. 

 Everything from drawings, photos, videos, GIFs, music, in-game items, selfies, and even a 
tweet can be turned into an NFT, which can then be traded online using cryptocurrency. 

 
About OpenSea 

 OpenSea is said to be one of the largest NFT marketplaces in existence.  
 OpenSea was built on the Ethereum blockchain to trade NFTs. 

 
What makes NFTs unique from other digital forms?  
It is backed by Blockchain technology.  

 NFT transactions are recorded on blockchains, which is a digital public ledger, with most NFTs 
being a part of the Ethereum blockchain.  

 
How do NFTs work?  
NFT works on blockchain as it gives users complete ownership of a digital asset.  
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 CƻǊ ƛƴǎǘŀƴŎŜΣ ƛŦ ȅƻǳΩǊŜ ŀ ǎƪŜǘŎƘ ŀǊǘƛǎǘΣ ŀƴŘ ƛŦ ȅƻǳ ŎƻƴǾŜǊǘ ȅƻǳǊ ŘƛƎƛǘŀƭ ŀǎǎŜǘ ǘƻ ŀƴ bC¢Σ ǿƘŀǘ ȅƻǳ 

get is proof of ownership, powered by Blockchain.  
 
Differences between NFT and Cryptocurrency:  
Cryptocurrency is a currency and is fungible, meaning that it is interchangeable.  

 For instance, if you hold one crypto token, say one Ethereum, the next Ethereum that you 
hold will also be of the same value. But NFTs are non-fungible, that means the value of one 
NFT is not equal to another. Every art is different from other, making it non fungible, and 
unique.  

 

11. Organic Solar Cells 
Scientists at IIT Kanpur have 
developed organic solar cell 
devices consisting of a 
blend of organic polymer 
(PTB7) as a donor and 
(PCBM) organic 
semiconductor as an 
acceptor on steel 
substrates.  

¶ It can convert a steel 
roof into an energy-
producing device 

¶ This is part of emerging 
3rd generation 
photovoltaic solar cells 
technologies 

 
What are 3rd generation 
photovoltaic solar cells 
technologies? 
Third-generation solar cells 
(SCs) are solution-
processed SCs based on 
semiconducting organic 
macromolecules, inorganic 
nanoparticles or hybrids. 
 
How do organic solar cells 
work? 
A typical organic solar cell 
consists of two 
semiconducting layers made of plastic polymers and other flexible materials. The cell generates 
electricity by absorbing particles of light, or photons. 

¶ It is based on the photosynthesis process in Plants 
 

12. Deepfakes 
 Deepfakes are digital media - video, audio, and images edited and manipulated using 

Artificial Intelligence (AI) to inflict harm on individuals and institutions.  
 AI-Generated Synthetic media or deepfakes have clear benefits in certain areas, such as 

accessibility, education, film production, criminal forensics, and artistic expression.  
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 It can be exploited (hyper-realistic digital falsification) to damage the reputation, fabricate 

evidence, defraud the public, and undermine trust in democratic institutions with fewer 
resources (cloud computing, AI algorithms and abundant data). 

 

13. BharOS  
¶ BharOS is an Android Open-Source Project and was developed by JandK Operations Private 

Limited, a non-profit organisation incubated at IIT Madras. 

¶ Concerns existed with respect to the collection, storage, and usage of data that is generated 
by Indian smartphone users. BharOS tries to address these issues. 

 
How is BharOS different from Android? 

¶ BharOS uses AOSP or Android Open -Source Project.  

¶ It is free from Google Services and Apps.  

¶ It comes with no default app (NDA) allowing users to have more control over permissions 
that an app can have. 

¶ BharOS does not come with any preinstalled services or apps, and hence, is deemed to be 
more secure.  

¶ It comes with a native over-the-air update (NOTA) feature that keeps the devices safe. 

¶ Private App Store Services (PASS) - the device gives access to only those apps which have 
been thoroughly verified by the organization. 

 
How will apps work on BharOS? 

¶ It will let users choose what apps they want to use for their own devices. 

¶ It will have its own app store which will allow users to download and install apps. 

¶ Users may be allowed to sideload apps in a much easier manner than Android allows.  

¶ BharOS may favour indigenously developed apps or apps that have been designed with a 
particular focus on India and Indian users. 

¶ The indigenously-built BharOS paves the way for Atmanirbhar Bharat & could help put a 
check on Big Tech and the duopoly of Google-Apple in the mobile ecosystem.  

 

14. Gelbots 
Made out of gelatin, a gelbot is a significant advance in the ǿƻǊƭŘ ƻŦ ΨǎƻŦǘ ǊƻōƻǘƛŎǎΣΩ ƻǊ Ǌƻōƻǘǎ ǘƘŀǘ 
are fashioned out of organic and non-metallic materials. 
 
About the Gelbots: 

¶ A 3D-printed device 

¶ Move without requiring an extra power source. 

¶ Feels like a Fruit gum rather than hard metallic surfaces of robots. 

¶ Extremely promising materials for soft robotics.  

¶ They rely on the principle that gels that swell or shrink in response to temperature can be 
used to create smart structures.  

¶ Cheap and easy to mass produce 
 
Uses: 

¶ To deliver targeted medicines.  

¶ Deployed as ƳŀǊƛƴŜ ǊƻōƻǘǎΣ ǇŀǘǊƻƭƭƛƴƎ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ǘƘŜ ƻŎŜŀƴΩǎ ǎǳǊŦŀŎŜ. 

¶ Minimally invasive technology for biomedical diagnosis and treatment. 
 

15. aŜǊŎǳǊȅΩǎ superconductivity 
Superconductivity was first discovered in mercury, yet scientists required 111 years to explain 
how it becomes superconducting. 
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The Bardeen-Cooper-Schrieffer (BCS Theory) 
explain the superconductivity of Mercury.  
 
About Mercury: 

¶ Mercury is a naturally occurring element that 
is found in air, water and soil.  

¶ It is released into the atmosphere through 
natural processes such as weathering of 
rocks, volcanic eruptions, geothermal 
activities, forest fires, etc.  

¶ It is the only metal which remains liquid at 
room temperature. 

                        
About Superconductivity:  
Superconductors are materials 
that conduct electricity with no 
resistance. Unlike the more familiar 
conductors such as copper or steel, a 
superconductor can carry a current 
indefinitely without losing any 
energy.  

¶ Advantages of superconductors: 
low power dissipation, high-speed 
operation, and high sensitivity 

¶ Application: E.g., MRI machines, 
Particle accelerators, Power 
utilities, electronics companies, 
the military, and transportation. 

 
Meissner effect 
When a material makes the transition from the normal to the superconducting state, it 
actively excludes magnetic fields from its interior; this is called the Meissner effect. 
 

16. End-to-end encryption 
 It is a communication process that encrypts data 

being shared between two devices, preventing 
3rd parties (cloud service providers, internet 
service providers (ISPs), and cybercriminals) from 
accessing data while it is being transferred. 

 It uses an algorithm that transforms standard 
text into an unreadable format, which can only 
be unscrambled by those with the decryption 
keys. 

 It has long been used to secure communications 
and can also be used to secure passwords, 
protect stored data and safeguard data on cloud 
storage. 

 

17. CrCoNi alloy 
An alloy made from chromium, cobalt and nickel has been found to be the toughest material ever 
recorded. And CrCoNi only gets tougher as the temperature drops. 
Usages: It can be used to build structures which can withstand extremely cold conditions, such as 
those in deep space. 
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What makes it so tough? 
¢ƘŜ ǎŜŎǊŜǘ ƻŦ ǘƘŜ ŀƭƭƻȅΩǎ ǎǘǊŜƴƎǘƘ ƭƛŜǎ ƛƴ 
its internal structure.  When force is 
applied, a phenomenon called nano 
twinning occurs, where portions of the 
lattice create a mirror symmetry with 
a border between them. If more force 
is applied, the CrCoNi atoms use this 
energy to rearrange the unit cells from 
a face-centred cubic crystal to 
hexagonal close packing, thus making 
the structure very hard.  
 
What is an alloy? 
An alloy is a mixture of chemical 
elements of which at least one is a 
metal. Unlike chemical compounds with metallic bases, an alloy will retain all the properties of 
metal in the resulting material. 
 
What are HEAs? 
High-entropy alloys (HEAs) are alloys that are formed by mixing equal or relatively large 
proportions of (usually) five or more elements. 

¶ This equal mix makes the CrCoNi alloy exceptionally strong and ductile when tested 

¶ Other alloys are made with high amounts of one element along with low amounts of others 
 

18. Facial Recognition Technology 
¶ Facial recognition is a way of recognizing a human face through technology.  

¶ It uses biometrics to map facial features from a photograph or video. 

¶ It compares the information with a database of known faces to find a match. 
 
How it works? 
1. A picture of the face is captured from a photo or video.  
2. Facial recognition software reads the geometry of the face (Ex- the distance between eyes 

and the distance from forehead to chin) 
3. Facial signature τ a mathematical formula τ is compared to a database of known faces.  
4. A determination is made. The faceprint may match that of an image in a facial recognition 

system database. 
 
Digi Yatri: 

¶ The Airports Authority of India launched the Digi-Yatri service that will provide contactless 
entry to passengers at airports by using facial recognition technology. 

 

19. Narcoanalysis and polygraph test 
Lƴ ŀ ΨƴŀǊŎƻΩ ƻǊ ƴŀǊŎƻŀƴŀƭȅǎƛǎ ǘŜǎǘΣ ŀ ŘǊǳƎ ŎŀƭƭŜŘ ǎƻŘƛǳƳ ǇŜƴǘƻǘƘŀƭ ƛǎ ƛƴƧŜŎǘŜŘ ƛƴǘƻ ǘƘŜ ōƻŘȅ ƻŦ ǘƘŜ 
accused, which transports them to a hypnotic or sedated state, in which their imagination is 
neutralised. In this hypnotic state, the accused is understood as being incapable of lying, and is 
expected to divulge information that is true. 
 
A polygraph test is based on the assumption that physiological responses that are triggered 
when a person is lying are different from what they would be otherwise. 
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A polygraph test does not involve injecting drugs into the body; rather instruments like cardio-
cuffs or sensitive electrodes are attached to the suspect, and variables such as blood pressure, 
pulse rate, respiration, change in sweat gland activity, blood flow, etc., are measured as questions 
are put to them. 
A numerical value is assigned to each response to conclude whether the person is telling the 
truth, is deceiving, or is uncertain. 
 
In recent decades, investigating agencies have sought to employ these tests in investigation, 
ǿƘƛŎƘ ŀǊŜ ǎƻƳŜǘƛƳŜǎ ǎŜŜƴ ŀǎ ōŜƛƴƎ ŀ άǎƻŦǘŜǊ ŀƭǘŜǊƴŀǘƛǾŜέ ǘƻ ǘƻǊǘǳǊŜ ƻǊ άǘƘƛǊŘ ŘŜƎǊŜŜέ ǘƻ ŜȄǘǊŀŎǘ 
the truth from suspects. 
However, neither method has been proven scientifically to have a 100% success rate, and 
remain contentious in the medical field as well. 
 
Lƴ Ψ{ŜƭǾƛ ϧ hǊǎ Ǿǎ {ǘŀǘŜ ƻŦ YŀǊƴŀǘŀƪŀ ϧ !ƴǊΩ όнлмлύΣ ŀ {ǳǇǊŜƳŜ /ƻǳǊǘ .ŜƴŎƘ ǊǳƭŜŘ ǘƘŀǘ ƴƻ ƭƛŜ 
detector tests should be adminisǘŜǊŜŘ άŜȄŎŜǇǘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ŎƻƴǎŜƴǘ ƻŦ ǘƘŜ ŀŎŎǳǎŜŘέΦ It said 
ǘƘŀǘ ǘƘŜ ΨDǳƛŘŜƭƛƴŜǎ ŦƻǊ ǘƘŜ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ ƻŦ tƻƭȅƎǊŀǇƘ ¢Ŝǎǘ ƻƴ ŀƴ !ŎŎǳǎŜŘΩ ǇǳōƭƛǎƘŜŘ ōȅ ǘƘŜ 
bŀǘƛƻƴŀƭ IǳƳŀƴ wƛƎƘǘǎ /ƻƳƳƛǎǎƛƻƴ ƛƴ нлллΣ Ƴǳǎǘ ōŜ ǎǘǊƛŎǘƭȅ ŦƻƭƭƻǿŜŘΦ ¢ƘŜ ǎǳōƧŜŎǘΩǎ Ŏƻnsent 
should be recorded before a judicial magistrate, the court said. 
 

20. Gait analysis 
Gait is defined as a manner of walking or moving on foot. Gait analysis is a technique in podiatry 
medical care and the treatment of the foot, which is used to evaluate and diagnose conditions 
that affect walking and posture. 
 
The analysis can help experts zero in on the source of an injury or pain that determines the way in 
which an individual stands or walks. It can also be used by physiotherapists for treatment, and in 
athletics training so that athletes can perform better and in greater comfort. 
 
Gait analysis techniques have now been borrowed by forensic sciences experts to identify 
suspects in criminal cases. For the analysis, experts compare the gait of a person seen in CCTV 
footage from the crime spot with a sample of ǘƘŜ ǎǳǎǇŜŎǘΩǎ ǿŀƭƪΦ ¦ǎƛƴƎ ŎƻƳǇǳǘŜǊ ǎƻŦǘǿŀǊŜΣ ǘƘŜ 
two images are compared. 
 
In India, police have relied on the gait test in a few other cases previously.  
 
¢ƘŜ ŘŜƎǊŜŜ ƻŦ ǳƴƛǉǳŜƴŜǎǎ ƻŦ ŀ ǇŜǊǎƻƴΩǎ Ǝŀƛǘ Ŏƻmpared with other, more precise parameters used 
to establish identity, such as fingerprints or a DNA test, is yet to be established. 
 

21. Phytorid technology 
¶ The Municipal Corporation of Tirupati (MCT) established LƴŘƛŀΩǎ ƭŀǊƎŜǎǘ liquid waste 

treatment plant. The plant adopts the phytorid technology for its operation. 

¶ Phytorid technology involves the treatment of wastewater under a sedimentation process to 
eliminate solid matter after which, the water is made to flow in a serpentine motion into a 
sub-surface chamber containing multiple barricades.  

¶ Further, saplings are planted atop a porous medium containing gravel and stones which helps 
to eliminate the organic matter. 

¶ Later, the water is made to flow through activated carbon filters to reduce the Biochemical 
Oxygen Demand to 5mg, which is lower than the national standard of 10mg put in place by 
the Union Ministry of Housing and Urban Affairs. 

¶ The Phytorid technology has been developed by /{LwΩǎ bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 9ƴƎƛƴŜŜǊƛƴƎ 
Research Institute (NEERI). 

 

http://www.insightsonindia.com/


 

www.insightsonindia.com                                                          45                                                                      InsightsIAS 

INSTA PT 2023 EXCLUSIVE (SCIENCE AND TECHNOLOGY) 

NOTES 
22. Proton Mail 
The probe into the cyberattack on some servers at AIIMS in the national capital has found that the 
IP addresses of two emails, which were identified from the headers of files that were encrypted 
by the hackers, originated from Hong Kong and ChinaΩǎ IŜƴŀƴ ǇǊƻǾƛƴŎŜΦ {ƻǳǊŎŜǎ ǎŀƛŘ ǘƘŜ ǎŜƴŘŜǊǎ 
used the email service Protonmail.  
 
Proton Mail is an end-to-end encrypted email service founded in 2013 in Geneva, Switzerland. It 
uses client-side encryption to protect email content and user data before they are sent to Proton 
Mail servers, unlike other common email providers such as Gmail and Outlook.com. 
 

23. Carbon dating 
Carbon dating is a widely-used method applied to establish the age of organic material, things 
that were once living. Living things have carbon in them in various forms. The dating method 
makes use of the fact that a particular isotope of carbon called C-14, with an atomic mass of 14, 
is radioactive, and decays at a rate that is well known. 
 
The most abundant isotope of carbon in the atmosphere is carbon-12 or a carbon atom whose 
atomic mass is 12. A very small amount of carbon-14 is also present. The ratio of carbon-12 to 
carbon-14 in the atmosphere is almost static, and is known. 
 
Plants get their carbon through the process of photosynthesis, while animals get it mainly through 
food. Because plants and animals get their carbon from the atmosphere, they too acquire 
carbon-12 and carbon-14 isotopes in roughly the same proportion as is available in the 
atmosphere. 
 
But when they die, the interactions with the atmosphere stops. There is no further intake of 
carbon (and no outgo either, because metabolism stops). Now, carbon-12 is stable and does not 
decay, while carbon-14 is radioactive. Carbon-14 reduces to one-half of itself in about 5,730 years. 
¢Ƙƛǎ ƛǎ ǿƘŀǘ ƛǎ ƪƴƻǿƴ ŀǎ ƛǘǎ ΨƘŀƭŦ-ƭƛŦŜΩΦ 
 
Carbon dating cannot be applied in all circumstances. Specifically, it cannot be used to 
determine the age of non-living things. Also, the age of things that are more than 40,000-50,000 
years cannot be arrived at through carbon dating.  
There are other methods to calculate the age of inanimate things, but carbon dating can also be 
used in an indirect way in certain circumstances. For example, the age of the ice cores in glaciers 
and polar regions is determined using carbon dating by studying the carbon dioxide molecules 
trapped inside large ice sheets. The trapped molecules have no interaction with the outside 
atmosphere and are found in the same state as when they were trapped. 
 
Other methods:  

 Radiometric dating methods: Here, instead of carbon, decays of other radioactive elements 
that might be present in the material become the basis for the dating method. 

 Cosmogenic nuclide dating: It is regularly applied to study the age of ice cores in polar 
regions. 

 

24. Web 1.0 to Web 5.0 
Web 1.0 was the first generation of the global digital communications network. It is often 
ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άǊŜŀŘ-ƻƴƭȅέ LƴǘŜǊƴŜǘ ƳŀŘŜ ƻŦ ǎǘŀǘƛŎ ǿŜō-pages that only allowed for passive 
engagement. 
 
The next stage in the evolution of the web was ǘƘŜ άǊŜŀŘ ŀƴŘ ǿǊƛǘŜέ LƴǘŜǊƴŜǘΦ ¦ǎŜǊǎ ǿŜǊŜ ƴƻǿ 
able to communicate with servers and other users leading to the creation of the social web. This is 
the world wide web that we use today. 
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Web 3.0 is an evolving term that is used to refer to the next generation of Internet ς ŀ άǊŜŀŘ-
write-ŜȄŜŎǳǘŜέ ǿŜō ς with decentralization as its bedrock. 
 
It speaks about a digital world, built leveraging the blockchain technology, where people are able 
to interact with each other without the need of an intermediary. Web 3.0 will be driven by 
Artificial Intelligence and machine learning where machines will be able to interpret information 
like humans. 
 
What is Web 5.0? 
.ŜƛƴƎ ŘŜǾŜƭƻǇŜŘ ōȅ 5ƻǊǎŜȅΩǎ .ƛǘŎƻƛƴ ōǳǎƛƴŜǎǎ ǳƴƛǘΣ ¢ƘŜ .ƭƻŎƪ IŜŀŘ ό¢.IύΣ Web 5.0 is aimed at 
άōǳƛƭŘƛƴƎ ŀƴ ŜȄtra decentralized web that puts you in control of your Řŀǘŀ ŀƴŘ ƛŘŜƴǘƛǘȅέΦ 
 
Simply put, Web 5.0 is Web 2.0 plus Web 3.0 that will ŀƭƭƻǿ ǳǎŜǊǎ ǘƻ Ψƻǿƴ ǘƘŜƛǊ ƛŘŜƴǘƛǘȅΩ ƻƴ ǘƘŜ 
LƴǘŜǊƴŜǘ ŀƴŘ ΨŎƻƴǘǊƻƭ ǘƘŜƛǊ ŘŀǘŀΩΦ 
 
Both Web 3.0 and Web 5.0 envision an Internet without threat of censorship ς from 
governments or big tech, and without fear of significant outages. 
 
²Ŝō оΦл ƛǎƴΩǘ ǘǊǳƭȅ ŘŜŎŜƴǘǊŀƭƛȊŜŘ ƻǊ ƻǿƴŜŘ ōȅ ƛǘǎ ǳǎŜǊǎΣ ōǳǘ ƛǎ ƛƴǎǘŜŀŘ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǾŀǊƛƻǳǎ 
άǾŜƴǘǳǊŜ ŎŀǇƛǘŀƭƛǎǘǎ ŀƴŘ ƭƛƳƛǘŜŘ ǇŀǊǘƴŜǊǎέΦ 
 

25. Li-Ion Battery and New Anode Material 
Researchers from IIT Gandhinagar and Japan discovered a new anode material which could be 
helpful in ensuring the life and ultra-fast charging of lithium-ion batteries (LIBs). 
 
New Anode Material: 
It is a two-dimensional (2D) anode material, developed using Nano sheets derived from Titanium 
Diboride (TiB2). This anode had an ultra-fast charging capacity with a considerable discharge 
capacity at high-capacity retention.  
 
Batteries are comprised of 3 essential components: 

¶ The Anode is the negative or reducing electrode that releases electrons to the external circuit 
and oxidizes during an electrochemical reaction. 

¶ The Cathode is the positive or oxidizing electrode that acquires electrons from the external 
circuit and is reduced during the electrochemical reaction. 

¶ The Electrolyte is the medium that provides the ion transport mechanism between the cathode 
and anode of a cell. 
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The sodium-ion battery is a type of rechargeable battery (similar to a lithium-ion battery) which 
uses sodium ions as the charge carriers. 
 
Issues with Li-ion batteries: Limited resources, high environmental mining cost, Safety issues due 
to flammability, expensive, low performance at the cooler temperature, recycling is complex.  
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26. Liquid Crystal Display 
¶ A new easier technique of 

manufacturing liquid crysta l 
displays has been developed, 
which can reduce the cost of 
the devices. 

¶ Liquid crystal refers to the 
intermediate status of a 
substance between solid 
(crystal) and liquid. 

¶ A liquid crystal display (LCD) 
has liquid crystal material 
sandwiched between two 
sheets of glass. Without any 
voltage applied between 
transparent electrodes, liquid 
crystal molecules are aligned in 
parallel with the glass surface. 
When voltage is applied, they 
change their direction and turn vertically to the glass surface. 

           

27. India's first data centre  
bƻǊǘƘ LƴŘƛŀΩǎ first hyper-scale data centre Yotta D1 was established recently. 
The hyperscale data centre was developed by Yotta Infrastructure ς an arm of the Hiranandani 
Group. It is situated at a strategic location close to important buǎƛƴŜǎǎ Ƙǳōǎ ƻŦ LƴŘƛŀΩǎ bŀǘƛƻƴŀƭ 
/ŀǇƛǘŀƭ wŜƎƛƻƴΦ ¢Ƙƛǎ ǇǊƻǾƛŘŜǎ ŀ ƳŀƧƻǊ ōƻƻǎǘ ŦƻǊ ǘƘŜ ǊŜƎƛƻƴΩǎ ŘƛƎƛǘŀƭ ŜŎƻƴƻƳȅΦ 
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About Yotta D1: Ψ¸ƻǘǘŀ 5мΩ ŦŜŀǘǳǊŜs Internet peering exchanges and direct fibre connectivity to 
and from global cloud operators, making it extremely useful for global connectivity. It will help in 
accessing services like public cloud service, cyber security, and disaster recovery. 
A data centre is a facility that centralizes an organization's shared IT operations and equipment 
for the purposes of storing, processing, and disseminating data and applications. 
 

28. Geospatial Technology 
Geospatial Technology is an emerging field of study that includes Geographic Information 
Systems (GIS), Remote Sensing (RS), and Global Positioning Systems (GPS).  
Geospatial technology enables us to acquire data that is referenced to the earth and use it for 
analysis, modelling, simulations, and visualization 
 

¶ The government had previously released guidelines on Geospatial Data 2021, Drone Rules 
2021 and SVAMITVA (Survey of Villages and Mapping with Improvised Technology in Village 
Areas) scheme to provide an integrated property validation solution for rural India.  

¶ It is a scheme for mapping the land parcels in rural inhabited areas using drone technology 
and a Continuously Operating Reference Station (CORS). 

                      
 
 

29. Photonic crystal 
¶ A research team from the Centre for Nano and Soft Sciences (CeNS) (an autonomous institute 

of the Department and Science and Technology) have developed Graphene-stabilised tunable 
photonic crystal that can make more durable & better reflective display and lasers devices 

¶ A photonic crystal is an optical nanostructure in which the refractive index changes 
periodically (e.g., opal, butterfly wings, peacock feathers). Photonic crystals are attractive 
optical materials for controlling and manipulating light flow.  

¶ Applications: One-dimensional photonic crystals are already in widespread use, in the form of 
thin-film optics, with applications from low and high-reflection coatings on lenses and mirrors 
to colour-changing paints and inks 

 
Basic information: 

¶ Light is made of particles called photons, bundles of the electromagnetic field that carry a 
specific amount of energy. 

¶ Graphene is an allotrope of carbon consisting of a single layer of atoms arranged in a two-
dimensional honeycomb lattice nanostructure. It is used for its high strength, low weight and 
high conducting capability  
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Reflective Index:  
In optics, the refractive index of an optical medium is a dimensionless number that gives an 
indication of the light-bending ability of that medium. 
 

30. Semi-Automated Offside Technology 
¶ FIFA used SAOT for offside decisions in 

the recent football world cup. 

¶ There are two parts to the technology τ 
a sensor inside the match ōŀƭƭ ό!ŘƛŘŀǎΩǎ !ƭ 
Rihla) that is held using suspension 
technology, and existing tracking tools 
that are part of the VAR system. 

¶ Every time the ball is hit, data is sent in 
real-time (at a whopping 500 frames per 
second) to a network of antennae 
installed around the playing field. 
Additionally, there are 12 Hawk-Eye 
cameras set up around the turf that 
shadow both the ball and the players, with 
as many as 29 separate points in the 
human body tracked. 

¶ The coming together of the ball sensor 
and the Hawk-Eye cameras is in effect 
SAOT, which allows for decisions that are 
highly accurate and quick. These two data 
sets are run through artificial intelligence 
software which generates automated 
alerts about offsides to the match officials. 

 

31. Smart Contracts 
The crypto ecosystem sits on top of distributed ledgers, which are broadly called blockchains. 
Apart from recording and verifying transactions, some crypto blockchains like Ethereum let users 
launch agreements or special actions that execute on their own.  
These are known as smart contracts and to create them effectively, programming languages are 
a must. 
 
Who relies on Smart contracts? 
Crypto exchanges, decentralized apps 
(dApps), the automated buying or 
selling of orders, and even NFT-based 
games often rely on smart contracts to 
run smoothly. 
 
What if it fails 
A smart contract failure can cause 
platform outages, and exploitation of the codes could devalue the entire ecosystem.  
 

32. Strong Hybrid Electric Vehicles (FFV-SHEV) 
1st of this kind of project has been launched by the Ministry of Road and Transport 
 
A hybrid electric vehicle (HEV) is a type of hybrid vehicle that combines a conventional internal 
combustion engine (ICE) system with an electric propulsion system (hybrid vehicle drivetrain). The 
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presence of the electric powertrain is 
intended to achieve either better fuel 
economy than a conventional vehicle or 
better performance. 
 
Hybrid EVs can be: 

¶ Full hybrid (can use electric and 
combustion engine at the same time 
or independently) 

¶ Mild hybrid (starter generator linked 
to a li-ion battery to run air 
conditioning or other devices) 

¶ Strong hybrid (batteries can be 
recharged completely by the engine or regenerative braking) 

 

33. Hydrogen Fuel Cell 
India's first indigenously 
developed Hydrogen fuel 
cell bus was developed by 
KPIT-CSIR. 
 
About Green Hydrogen: 
Green hydrogen 
is hydrogen generated by 
renewable energy or from 
low-carbon power.  
 
Benefits:  
Green hydrogen enables 
deep decarbonization of 
difficult-to-abate emissions 
from the refining industry, 
fertiliser industry, steel 
industry, cement industry 
and also from the heavy 
commercial transportation 
sector. 
Green hydrogen has 
significantly lower carbon 
emissions than grey 
hydrogen, which is produced by steam reforming of natural gas, which makes up the bulk of the 
hydrogen market. 
 
About CSIR: 
It is the largest research and development (R&D) organisation in India established in 1942 (HQ: 
New Delhi). It is funded by the Ministry of Science and Technology but operates as an 
autonomous body through the Societies Registration Act, 1860. 
 

34. Lab-grown meat 
άPlant-ōŀǎŜŘέ refers to products that bio-mimic or replicate meat, seafood, eggs, and milk 
derived from animals τ by looking, smelling, and tasting like them. 
 
How are these made? 
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¶ Plant-based meat can be produced using various things utilizing plant proteins or soy 

proteins.  
o ¢ƘŜ ŎƘŀƭƭŜƴƎŜ ƭƛŜǎ ƛƴ ǊŜǇƭƛŎŀǘƛƴƎ ƳǳǎŎƭŜ ǘƛǎǎǳŜ ǘƘŀǘ Ǉƭŀƴǘǎ ŘƻƴΩǘ ƘŀǾŜΦ  

¶ As for plant-based dairy, the main products are milk from oats, almonds, soybean, coconut, 
and rice. Among these, oat milk is considered the closest to regular milk. 

 
Lab-grown or cultured meat different from plant-based meat as the latter is made from plant 
sources such as soy or pea protein, while cultured meat is grown directly from cells in a 
laboratory. They offer alternatives to traditional meat products that could feed a lot more 
people, reduce the threat of zoonotic diseases, and mitigate the environmental impact of meat 
consumption. 
 

35. New edible coating to prolong the shelf life of fruits and vegetables 
¶ A team of researchers at the Indian Institute 

of Technology (IIT) Guwahati has developed 
an edible material that, coated on vegetables 
and fruits, substantially extended their shelf-
life. 

¶ The team used a mix of an extract of a marine 
microalga called Dunaliella tertiolecta and 
polysaccharides to produce it. The microalga 
is known for its antioxidant properties and 
has various bioactive compounds such as 
carotenoids and proteins. 

¶ Research is carried out to help farmers keep their produce safe from sprouting & rotting for 
longer durations & help the country meet UN Sustainable Development Goal (SDG) targets 
on reducing food losses in production and supply chains. 

 

36. Extended Reality (XR) 
MeitY has collaborated with 
aŜǘŀ όŦŀƪŜōƻƻƪΩǎ ǇŀǊŜƴǘ 
company) to accelerate XR 
technology start-ups in India. 
 
What is XR? 
Extended reality (XR) is an 
umbrella term referring to all 
real-and-virtual combined 
environments and human-
machine interactions 
generated by computer 
technology and wearables. 
 
Applications:  

¶ Training: e.g., for soldiers, 
driving, surgeons 

¶ Testing: for corporates  

¶ Tourism: virtual tours 
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37. Long Range Radio (LoRa) 
Institute for Development and Research in Banking Technology (IDRBT, an Institute under the RBI) 
has developed a new low-cost financial network to take banking to remote areas. 
 
About LoRa: 
LoRa technology is a wireless modulation technique in the 
physical layer, allowing long-range communication using a 
chirp spread spectrum. LoRa technology uses dedicated 
radios, which are not usually present in end-user devices, 
limiting interferences from other devices. 

¶ Banks can use this as their own dedicated private 
network instead of using a third-party network which is 
presently based either on a satellite link or wired (fibre). 

¶ IDRBT is the first in the world to develop this network based on LoRa (Long Range Radio) 
technology 

 
Benefits:  

¶ It will make it possible for people in remote hilly and forest areas without satellite signals to 
access banking services. 

¶ Lower threat of cyber hacking 

¶ Cheaper: The cost of the LoRa financial network is estimated to be 20 per cent cheaper than 
alternative network technologies with an additional advantage of almost no maintenance and 
portability of devices.  

 

 
 

38. eSIMs 
An eSIM is an embedded SIM, essentially the same hardware as a regular SIM card chip, but now 
a permanently embedded part of the motherboard of a watch or smartphone. 
 
eSIMs were first established a decade ago in 2012, but despite their futuristic use-cases, have not 
completely made physical SIMs obsolete yet.  
 
Advantages of eSIMs 

¶ Being attached to the motherboard also allows re-programming, letting users switch 
operators without having to replace any physical SIM cards 

¶ Convenience:  The ability to store multiple SIM profiles in your eSIM also means you can 
switch between profiles easily. 

¶ Security: There is no physical element to pull out and use in another device. 
 

Chirp Spread Spectrum (CSS), is a 
long-range radio-frequency 
technology for wireless 
communication that can be 
leveraged to detect and track the 
location of people, assets, and 
devices both in and outdoors, 
across large-scale facilities. 
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Disadvantages of eSIMs 

¶ Emergencies: If your phone stops working, runs out of battery or simply, falls and gets a 
cracked screen, your communication is brought to a complete standstill with eSIMs.  

¶ Unusable in countries with no eSIM support: You cannot use an eSIM phone in a country 
where the teleŎƻƳ ƻǇŜǊŀǘƻǊǎ ǎƛƳǇƭȅ ŘƻƴΩǘ ǎǳǇǇƻǊǘ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ȅŜǘΦ  

¶ Support only available in premium phones: In India, eSIM support is currently available on 
more expensive devices like the Apple iPhones, and Google Pixel series. 

¶ Telcos have more control 
 

 
 

39. Coffee-Ring Effect 
Study of Coffee-ring effect when applied to the drying of biologically relevant fluid  s like blood 
can help diagnose anaemic and hyperlipidaemic conditions. 
 
What is the Coffee-Ring 
Effect? 
It occurs when a drop of 
spilt coffee dries up, the 
outermost edge of the dried 
drop is a little darker than 
the centre, forming a darker 
ΨǊƛƴƎΩΦ ¢Ƙƛǎ ƛǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ 
outward drift of suspended 
coffee particles from the 
centre, causing a denser, 
darkened rim.  
 
Researchers from the Indian 
Institute of Technology, Madras, have shown that after reaching the rim, as the drop dries, some 
of the particles undergo an inward drift too. This research has applications in agriculture, 
forensic science and even disease diagnosis.  
 

40. ά{ǘǊŜŜǘ ǾƛŜǿ ǎŜǊǾƛŎŜέ ōȅ DƻƻƎƭŜ aŀǇǎ 
Alphabet Inc's Google Maps has launched its street view service in some cities in India. Google 
Street View provides panoramic 360-degree views from designated roads throughout its 
coverage area. It helps the user to get a fair idea of the routes through this feature. 
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41. Electromagnetic Field (EMF) Emissions 
They are invisible areas of energy, often referred to as Radiation, that is associated with the use 
of electrical power and various forms of natural and man-made lighting. 
 
Sources: Natural Sources (such as ǘƘǳƴŘŜǊǎǘƻǊƳǎΣ ŀƴŘ ǘƘŜ ŜŀǊǘƘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘύ ŀƴŘ IǳƳŀƴ-
made sources (such as medical equipment using static fields (e.g. MRI), wireless, 
telecommunications and broadcasting equipment) 
 
Issues: Above certain levels of radiation, EMF emissions can be harmful to health and affect the 
human body as well as that of animals in different ways depending on their frequency. 
 
Government steps: 

¶ EMF emissions from mobile towers (they are non-ionizing Radio frequencies and not 
dangerous): Electromagnetic Field (EMF) emissions norms from mobile towers in India are 
already ten times more stringent (even lower) than the safe limits recommended by WHO. 

¶ Monitoring of EMF emissions:  Telecom Service Providers(TSPs) are to adhere to the 
prescribed norms including the submission of a self-certificate before the commercial start of 
the Base Transceiver Station (BTS) site. 

¶ EMF audit by the field units of the Department of Telecommunications (DoT)  

¶ Penalty and shut down of services if found non-compliant.  
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