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“nitrogen vacancy” centre.

● quantum researchers are interested in their “defects”. 

● It is the unique arrangement of carbon atoms in a diamond which 

gives it the properties of hardness, electrical conductivity and 

manipulation of light. 

● However, the atomic structure of some diamonds sometimes have 

two missing carbon atoms.

● They are substituted by a nitrogen atom as well as a “hole” or what 

is called a “nitrogenvacancy” centre. 

● These “centres’ are sensitive to the slightest variations in 

magnetic •Fields and thereby open vistas of investigation. 





● An electron at such a centre can be individually tweaked and 

made to behave like a qubit.

● Qubits — analogous to the bits and bytes of classical computers 

— are the logic states of quantum computers and in theory allow 

calculations, beyond the capacity of existing supercomputers, to 

be done in a trice.







Nociceptor cells 

● Nociceptor cells have bare nerve endings, and they are found 

across our skin, bones, joints, and muscles. 

● The receptors detect extreme pressure, temperature, and 

chemical signals released by the body when it is injured, turn 

them into electrical signals, and relay them to the brain via the 

spinal cord. 

● The brain •finally reads the message and perceives pain.



● nociceptor sensitisation: a phenomenon in which the threshold 

for pain is lowered by external factors, causing the receptors to 

respond to stimuli that they’d otherwise ignore.

● dorsal root ganglion — a cluster of nerve cells located near the 

spinal cord 

● orexin B, a neurotransmitter that regulates wakefulness, 

produced sensitisation in male rodents but not female rodents.

● The study presents a unique concept: nociceptors are either male or 

female.





World  oldest cave painting

● On the ceiling of a limestone cave on the Indonesian island of 

Sulawesi, scientists have discovered artwork depicting three 

human-like •figures interacting with a wild pig in what they have 

determined is the world's oldest-known con•dently dated cave 

painting — created at least 51,200 years ago. 



● The researchers used a new scienti•c approach to determine the 

minimum age of the newly disclosed painting inside the Leang 

Karampuang cave in the Maros-Pangkep region of South 

Sulawesi province by using a laser to date a type of crystal 

called calcium carbonate that formed naturally on top of the 

painting.





Vaccine development 

● The whole scenario changed with the amendment of the U.S. Patent Act 

in the 1980s allowing the patenting of genetically modi•ed organisms 

(GMOs) and life processes, and the introduction of Bayh-Dole Act to 

legalise publicly funded scientists setting up companies.

● With the eventual globalisation of U.S. patent laws through the World 

Trade Organization Agreement on Trade-Related Aspects of Intellectual 

Property Rights (TRIPS) since 1995, vaccine development and 

innovation changed drastically.

● Vaccine innovation underwent signi•cant changes in terms of its 

organisation, patenting strategies and even distribution practices in 

academia and industry. 



● An important element of this ‘value addition’ is legalisation of the 

conversion of public ‘research’ into private ‘development’ and its 

monopolisation by patenting. 

● This facilitated the change of hands in vaccine development and 

production from the public to private sector the world over, aided 

by the politics of liberalisation and globalisation.



● Earlier, the Indian Patent Act (1970) abolished patenting 

products and allowed only processes, that too excluding 

agricultural and biological patents. 

● This enabled the growth of domestic industries to become the 

pharmacy of the world within two decades. 

● They manufactured low-cost generic drugs and vaccines, often 

within a couple of years after they were introduced in the global 

north.



● The •first rDNA vaccine produced in India for hepatitis-B not only 

entered the market within •five years under the process patent but 

also dropped the price to an order of magnitude cheaper than in 

the global north. 

● On the other hand, under the current product patent regime, a 

locally made DNA vaccine against cervical cancer had to wait for 

two decades till the expiry of the product patents before its 

indigenous ‘generic’ version was made available





HPV

● HPV, or human papillomavirus, is a common virus that can cause cancers 

later in life.

● Human papillomavirus infection (HPV infection) is caused by a DNA 

virus from the Papillomaviridae family

● Many HPV infections cause no symptoms and 90% resolve 

spontaneously within two years.

https://en.wikipedia.org/wiki/DNA_virus
https://en.wikipedia.org/wiki/Papillomaviridae


What is rDNA Vaccine ??

● In recombinant DNA vaccines, the antigens are not directly injected 

into the body.

● Instead the rDNA containing the gene for coding the antigen in a 

vector is incorporated into the body.

● The gene produces antigens inside the body and the immune 

responses are elicited for that antigen.

● Then the memory of the antigen is retained by the immune system.





What are rules for registering FIRs? 

● The officer in-charge of a police station cannot refuse to register an FIR 

on the basis of lack of jurisdiction or disputed jurisdiction.

● He is legally bound to register (popularly known as a zero FIR) and 

transfer such a case to the respective police station. 

● Though this practice was followed earlier too, the Bharatiya Nagarik 

Suraksha Sanhita (BNSS) now has a direct provision under Section 173; 

non-registration of FIRs may attract penal action under various sections



What about videography?

● The BNSS mandates videography during a search conducted by 

the police under Section 185; of the scene of crime (Section 176); 

and of the process of conducting a search of a place or taking 

possession of any property (Section 105).

● A cloud-based mobile app, ‘eSakshya’ has been designed by the 

National Informatics Centre for enforcement agencies, which 

allows capturing multiple photos and videos.



What about provisions of arrest?

● Information about arrested persons is to be mandatorily displayed 

in police stations. 

● Section 37 of the BNSS requires a police officer in every police 

station, not below the rank of Assistant Sub-Inspector, to be 

responsible for maintaining and prominently displaying information 

about the arrested persons.

● Therefore, boards (including in digital mode) containing names, 

addresses and the nature of the offence must be put up outside 

police stations and district control rooms



● Section 35(7) states that the permission of an officer not below 

the rank of DySP is mandatory for arresting a person charged 

with an offence punishable for imprisonment of less than three 

years if such person is inform or is above 60 years of age. 

● Similarly, though the law now provides for the use of handcuffs 

in certain cases, the IOs must use them cautiously



● new provision under Section 193(3)(h) requires the IO to 

maintain the sequence of custody of an electronic device. 

● Though maintaining a chain of custody is important for every 

seizure, emphasis is laid on electronic devices because they are 

sensitive pieces of evidence and more vulnerable to tampering.



● Section 113 introduced in the Bharatiya Nyaya Sanhita (BNS) 

defines what is a ‘terrorist act’ and imposes the duty on an 

officer, not below the rank of Superintendent of Police (SP), to 

decide whether to register a case under this Section or the 

UAPA





The Delhi Preservation of Trees Act (DPTA), 1994

● The Delhi Preservation of Trees Act (DPTA), 1994 provides 

legal protection to trees in the national capital against actions 

that could harm their growth or regeneration.  

● Delhi’s forest cover constitutes 13.15% of its geographical 

area, while its tree cover spans 147 sq. km (9.91%).  

● Amid an extreme heatwave, rampant tree felling in the world’s 

second most populous city will only worsen hardships faced 

by the people.





What is regenerative braking? 

● Regenerative braking is a brake system designed to convert the 

kinetic energy of the wheels to a form that can be stored and 

used for other purposes. 

● As such, it creates a process in which at least part of the energy 

delivered to the vehicle’s wheels can be recovered in a situation 

when the vehicle doesn’t need it.

● Regenerative braking is one type of dynamic braking. In an 

electric vehicle, of the types becoming common on Indian roads, 

a battery onboard the vehicle draws electric power from the grid 

and stores it.



● When the vehicle moves, the battery powers an electric motor 

that propels the vehicle, converting electrical to mechanical 

energy.

● This motor is called the traction motor.

● During regenerative braking, the motor operates as a generator, 

turning mechanical energy back to electrical energy. 

● In the vehicle, this means an electric current will be produced as 

the vehicle brakes, which is stored separately in a battery. 



● In some other vehicles, especially trains, the current is fed back 

into the traction motor.

● The other type of dynamic braking is rheostatic braking, where 

the current is sent to an array of resistors that dissipate the 

electrical energy as heat. 

● It is often necessary for a vehicle to have both regenerative and 

rheostatic braking in case the electrical energy recovered can’t 

be stored or used right away.





The Reciprocal Access Agreement

● Japan and the Philippines signed a key defence pact allowing 

the deployment of Japanese forces for joint drills in the 

Southeast Asian nation that came under brutal Japanese 

occupation in the Second World War but is now building an 

alliance with Tokyo as both face an increasingly assertive China. 

● The Reciprocal Access Agreement, which similarly allows 

Filipino forces to enter Japan for joint combat training



INDIA





Dongting Lake

● Dongting Lake is a large, shallow lake in northeastern Hunan Province, 

China.

● It is a flood basin of the Yangtze River, so its volume depends on the 

season.

● The provinces of Hubei and Hunan are named after their location relative to 

the lake: Hubei means "North of the Lake" and Hunan, "South of the Lake".

● Dongting Lake is famous in Chinese culture as the place of origin of dragon 

boat racing

https://en.wikipedia.org/wiki/Lake
https://en.wikipedia.org/wiki/Hunan
https://en.wikipedia.org/wiki/China
https://en.wikipedia.org/wiki/Yangtze_River
https://en.wikipedia.org/wiki/Hubei
https://en.wikipedia.org/wiki/Dragon_boat_racing
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