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We know that all matter is composed of atoms, and atoms are
made of protons and neutrons inside the nucleus and
electrons outside. 
But unlike electrons, protons and neutrons are composite
particles because they are further made up of quarks. Quarks
can’t exist in isolation.
 They can only be found in groups of two or three, if not more.
Such clumps of quarks are called hadrons. 
Protons and neutrons are common examples. Physicists have
mostly studied quarks based on the behaviour of hadrons, and
are also interested in how quarks clump together

Quarks 
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three-quark clumps are more likely to form than two-quark
clumps when a particular type of quark is more densely
surrounded by some other particles.
Protons and neutrons are clumps of lighter quarks and are thus
more long-lived. 
Heavy-quark clumps are very short-lived and harder to study,
requiring more sophisticated tools and computing powe
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Case of Star 
A star is a globe of matter that has found a way to
strike a balance between two forces. The force of
gravity — arising from the star’s mass — encourages
the star to collapse under its own weight and implode. 
The nuclear force, expressed in the explosive energy
released by fusion reactions at its core, pushes the
star to blow up and outwards. 
In a star, the two forces are equally matched and it
shines in the sky. 
But once a star runs out of material to fuse, nuclear
fusion weakens and gravity starts to gain the upper
hand. 
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Eventually, the star will ‘die’ and implode. 
Its fate in its afterlife depends on how large and
massive it was when it lived, as a result forming a
white dwarf, a neutron star or a black hole. 
Scientists have estimated that if the Sun were 20-
times more massive, it may collapse into a black
hole when it dies.
 If it were only eight-times heavier, it could become
a neutron star
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The matter inside neutron stars is extremely dense.
For example, two Suns’ worth of mass is packed into
a sphere only 25 km wide. 
This creates an immense pressure that could be
forcing the neutrons into a new state of matter.
An old open problem in physics asks whether this
state could be quark matter — when there are no
longer any neutrons, only quarks.
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For neutron stars, this is the Tolman-Oppenheimer-
Volko� equation: it is very complex but it assigns a
probability to the presence of quarks within neutron
stars. 
Physics has a rich tradition of giving quirky names to
things physicists find. For example, quarks come in six
‘flavours’ — three are called charm and strange; quarks
themselves have a property called colour charge; and so
on. 
The name ‘quark’ itself is courtesy physicist Murray Gell-
Mann, who named these particles after a line in James
Joyce’s 1939 masterpiece, Finnegan’s Wake.
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There are six types of quarks: up, down, top, bottom,
strange, and charm. Each quark can have one of three
types of colour charge. 
Then there are also antiquarks, their antimatter
versions. 
A quark-antiquark clump is called a meson (they don’t
annihilate each other because they are of di�erent
types, e.g. up + anti-down). 
Three-quark clumps are called baryons and they form
the normal matter surrounding us. 
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Quarks are further held together by another set of
particles called gluons. 
Because nuclear forces are very strong, quarks are
always tightly bound to each other and are not free,
even in the vacuum of empty space. 
The nuclear force that holds quarks together is
explained by a theory called quantum chromodynamics. 
It predicts that at sufficiently high (by all means
extreme) energies, nuclear matter can become
‘deconfined’ to create a new phase of matter in which
quarks don’t have to exist in clumps.
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Activist and environmentalist groups have termed the Global
Plastics Treaty negotiations that concluded in Ottawa, Canada, on
Tuesday as “disappointing”. 
Nearly 192 member countries deliberated for nearly a week to iron
out a legally binding agreement to “end plastic pollution”. 
This was the fourth round of talks since countries resolved in 2022
to eliminate plastics and formed an Intergovernmental
Negotiating Committee (INC), which consisted of government
representatives tasked with drawing up a timeline for countries to
not only eliminate plastic use but also halt production. 

Global Plastics Treaty
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However the close connection between plastics and the oil
economies of prominent countries, the vast manufacturing
businesses that revolve around making and supplying
different grades of plastics, the near ubiquity of the polymer’s
use in a variety of applications and the paucity of affordable,
equivalent alternatives constitute the biggest roadblocks to
its elimination. 
Because plastics do not easily degrade organically, they
pollute marine and terrestrial ecosystems and have been long
characterised as among the toughest environmental
contaminants
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“India opposed restrictions on producing so called primary plastic
polymers or virgin plastics, arguing that production reductions
exceed the scope of UNEA [United Nations Environment Assembly
resolutions. 
While acknowledging the chemicals used in plastic manufacturing,
India highlighted that some are already subject to prohibition or
regulation.
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 T he International Labour Organization’s (ILO) latest
report, ‘Ensuring safety and health at work in a changing
climate’, is an urgent call to ensure the future of labour is
climate proofed and to address the constantly evolving
work environment as the planet warms. 
The UN body states that well over a third of the world’s
population, are exposed to excessive heat annually,
leading to almost 23 million work-related injuries.

ILO Report on health and climate
change
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Which sectors are affected?
 Agriculture is by far the most heat susceptible sector globally,
particularly so in the developing world, where informal farm
labourers work with little to no weather protection.
Agriculture is followed by India’s sprawling Micro, Small and
Medium Enterprises (MSME) sector that employs about 21% of the
country’s workforce, or more than 123 million workers. 
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The overwhelming informalisation of the sector has meant little to no
oversight of worker conditions by State Occupational Safety and
Health (OSH) departments, leaving them highly vulnerable to heat
hazards. 
This sector is followed by the building and construction segment which
constitutes about 70 million workers, almost 12% of India’s workforce.
 Workers here must cope with the urban heat island effect, as
construction is a highly urban-centric economy, with rising growth in
cities
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What laws address workplace safety ?
 A range of more than 13 central laws in India including, the
Factories Act, 1948, the Workmen Compensation Act, 1923, the
Building and Other Construction Workers Act, 1996, the
Plantations Labour Act, 1951, the Mines Act, 1952 and the Inter-
State Migrant Workmen Act, 1979, regulate working conditions
across several sectors. 
These laws were consolidated and amended in September 2020
under one law — the Occupational Safety, Health and Working
Conditions Code, 2020 (OSH Code, 2020).
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When it comes to dealing with occupational heat, the
Factories Act broadly defines “ventilation and
temperature” and leaves it to the States to decide
optimal standards based on specific industries. 
However, these regulations were framed more than five
decades back. �
 Amendments are also required to address the handling
of effluents and byproducts disposal, as they could
significantly impact human health based on
temperature.
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