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Neutrinos

● Neutrinos are a type of subatomic particle. 

● They don’t have an electric charge, have a small mass, and 

are left-handed (a physics term meaning the direction of its 

spin is opposite to the direction of its motion).

● And they are flooding the universe. 

● They are the second-most abundant particles after photons 

(particles of light) and the most abundant among particles 

that make up matter



● . These particles are produced when particles called leptons 

interact with matter. 

● For example, when a type of lepton called a muon interacts with 

matter, the interaction produces a muon-neutrino. 

● The same goes for electrons (electron-neutrino) and tauons (tau-

neutrino). However, the neutrinos themselves interact with 

matter very, very rarely to produce a corresponding muon, 

electron, or tauon.



● This small interaction rate makes studying neutrinos difficult. 

● For example, a muon-neutrino will scatter of an atom’s nucleus 

only once out of a million times or so, producing a muon and a 

proton. 

● So to study them, physicists have built detectors with very •ne 

tracking capabilities



● New data from NOvA One such experiment is NovA, an acronym 

for ‘NuMI Off-axis νe Appearance’, in Minnesota in the U.S. 

● It creates a beam of neutrinos that fly towards a 14,000-tonne 

detector located 800 km away. 

● NOvA is managed by the Fermi National Accelerator Laboratory



● NOvA was designed to determine the role of neutrinos in the 

evolution of the cosmos. 

● It does this by trying to understand which neutrino type has the 

most mass and which type has the least.



● because neutrinos pass through most matter untouched, they 

can carry information across large distances. 

● Humans currently use electromagnetic waves to do this job 

because they are easier to transmit and to detect. 

● But in some situations, they don’t work well. 



● For example, seawater is opaque to electromagnetic radiation of 

shorter wavelength, which impedes the transmission of waves of 

certain frequencies to submarines. 

● Neutrinos on the other hand can easily pass through 1,000 light 

years (9,400 million million km) of lead, so an ocean will hardly 

be a barrier.



Ordering the neutrinos 

● This is why physicists study how neutrinos (and their antimatter 

counterparts, antineutrinos) change their type as they travel 

large distances. 

● This quantum mechanical phenomenon is called neutrino 

oscillation. 

● For example, all neutrinos from the Sun are electron-neutrinos, 

yet we receive a big chunk of them on the earth as muon-

neutrinos. 



● Theoretical models predict two possible solutions for the 

neutrino mass hierarchy problem, called normal and 

inverted. 

● The normal order proposes that one of the three types is 

much heavier and that the other two have comparable 

lower masses. 

● In the inverted order, one of the neutrino types is lighter 

and the other two have comparable heavier masses. 



● The new NOvA data favours the normal order, but not 

conclusively.

● Cracking the hierarchy problem is closely related to the 

universe’s evolution. 

● Their low interaction rate means neutrinos are excellent 

carriers of information from the universe’s past, from 

sources like exploding stars and black holes.





Impact of heat waves

● In recent periods, climate change and environmental degradation have 

significantly affected the safety and the health of workers worldwide. 

● Heat stress is anticipated to a•ect labour efficiency and productivity, in 

turn reducing work hours and hindering the International Labour 

Organization’s (ILO) objective of promoting fair and decent employment. 

● Workers, who are particularly vulnerable to climate change hazards, 

sometimes cannot cease working despite hazardous conditions 

because of financial constraints. 

● The main health effects of heat stress on workers include heat stroke, 

heat cramps, cardiovascular disease, acute kidney injury, and physical 

injury. 



● The Intergovernmental Panel on Climate Change (IPCC) states that to 

retain normal physiological activities, it is necessary to maintain a core 

body temperature of roughly 37°C. 

● Temperature elevations over 38°C have a deleterious effect on one’s 

cognitive and physical capabilities. 

● During various life stages, women who are employed in heat-exposed 

sectors, such as subsistence agriculture, may be at risk for pregnancy-

related complications, including hypertension, miscarriages, and 

premature births.

● An increase in temperature can diminish work productivity due to 

excessive heat that makes it difficult to work



Impact in India 

● India is undergoing a consistent increase in temperatures annually. 

● By 2030, an estimated 160 million-200 million individuals around the 

nation may face the risk of experiencing deadly heat waves every year. 

● Approximately 34 million people in India will experience job losses due 

to reduced productivity caused by heat stress.



● , India is expected to experience a significant decline in full-time 

employment by 2030 as a result of heat stress, which can be 

attributed to its large population. 

● Further, migrant workers often work in hazardous and physically 

demanding jobs, primarily in the informal economy. 

● They are particularly vulnerable to the risks posed by climate 

change, as they usually lack occupational safety and health 

protections, essential services, and infrastructure



Steps

● There are national guidelines under the title, ‘Preparation of Action 

Plan – Prevention and Management of Heat Wave’, by the National 

Disaster Management Authority in collaboration with the Ministry of 

Home Affairs. 

● These guidelines are designed to protect the Indian workforce from 

the negative impacts of extreme heat. 

● They are designed to help public officials create heatwave action 

plans for both urban and rural areas, with a focus on the general 

population.

● The importance of the following factors is highlighted: providing 

education to workers; ensuring proper hydration; managing work 

schedules, and o•ering necessary medical facilities



● there should be a focus on improving the implementation of 

international labour standards that are related to occupational 

safety and health. 

● This will ensure that those affected by heat stress are provided 

with suitable working conditions.

● Considering the current climate change scenario, decent and green 

employment emerges as a promising solution for the future of 

work. 

● Green jobs are employment opportunities that help protect or 

restore the environment while also supporting economic and 

social well-being.





What are money and financial Bills? 

● The Constitution defines certain categories of bills that deal with •financial 

matters as money Bills and •financial Bills. Article 110(1)(a) to (f) defines a 

money Bill as a bill that contains ‘only’ provisions dealing with one or more 

of six specific matters. 

● They relate to taxation; borrowing by government; custody of consolidated 

fund or contingency fund and payment/withdrawal of money from such 

fund; appropriation out of consolidated fund; expenditure charged on 

consolidated fund; receipt on account of consolidated fund or public 

account or the audit of accounts of Union or States. 

● Clause (g) of Article 110 (1) provides that any matter incidental to these six 

matters can also be classified as a money Bill.



● Classic examples of money Bills include the Finance Act and the 

Appropriation Act that deal primarily ‘only’ with taxation and 

spending out of the consolidated fund respectively. Article 117 

provides for two different categories of •financial Bills. 

● Category I contains any of the six matters mentioned in Article 

110(1)(a) to (f) along with any other matter. 

● Category II Bills do not contain any of those six matters but 

would involve expenditures from the consolidated fund



● Classic examples of money Bills include the Finance Act and the 

Appropriation Act that deal primarily ‘only’ with taxation and 

spending out of the consolidated fund respectively. 

● Article 117 provides for two different categories of •financial Bills.

● Category I contains any of the six matters mentioned in Article 

110(1)(a) to (f) along with any other matter.

● Category II Bills do not contain any of those six matters but would 

involve expenditures from the consolidated fund



What is procedure for a money Bill? 

● As per Article 109, a money Bill shall be introduced only in the Lok 

Sabha. 

● After it is passed in the Lok Sabha, the Rajya Sabha has only 14 days to 

provide its recommendations on such a Bill which may or may not be 

accepted by the Lok Sabha. 

● Money Bills deal ‘only’ with •financial matters that are crucial for the 

administration of the country. 

● Hence, the Constitution provides for this special procedure that 

effectively requires only the approval of Lok Sabha where the ruling 

government enjoys a majority.



● It has its origin in the U.K., where in 1911 the powers of the unelected 

House of Lords over the Budget were curtailed. 

● The Budget was required to be passed only by the House of Commons 

that reflected the will of the people. 

● However, it must be noted that the operative word of the de•nition of a 

money Bill is the word ‘only.’

● It is the Speaker of Lok Sabha who certifies a Bill to be a money Bill. 

● Financial Bills of Category I and II do not enjoy this special procedure.





Karnataka bill on Gig workers

● THE KARNATAKA PLATFORM-BASED Gig Workers (Social Security and 

Welfare) Bill, 2024 (the Bill), as the name suggests, aims to put a social 

security mechanism for gig workers involved with aggregators such as 

Zomato, Swiggy, Uber, etc.  

● This draft legislation consists of several key reforms, including the 

establishment of a welfare board with major stakeholders overseeing 

the implementation of the Bill; 

● a clause on payouts to workers at least once a week, with the workers 

to be informed about pay deductions; greater autonomy to workers, 

giving them the right to refuse a certain number of jobs per week and 

protect themselves from exploitation; 

https://www.financialexpress.com/jobs-career/


● the establishment of a welfare fund to be contributed 

towards by the aggregator (basis either per transaction or the 

total turnover), the state, and the Centre; 

● contractual security, which mandates at least a 14-day notice 

period prior to dismissal with valid reason; among others. 





Hodeidah,

● Hodeidah, city, western Yemen.

● It is situated on the Tihāmah coastal plain that borders the 

Red Sea.

● It is one of the country’s chief ports and has modern facilities.



● The Hudaydah Port is a key Yemeni port on the Red Sea coast.

● It is the second largest port in the country, located in Al Hudaydah, 

the fourth largest city in Yemen.

● The port handles up to 80% of the humanitarian supplies, fuel and 

commercial goods in northern Yemen.
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