Detection of Most Energetic Neutrino
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Scientists detected the highest-energy neutrino using the KM3NeT (Cubic Kilometre Neutrino
Telescope) observatory in the Mediterranean Sea.

= |t was 30 times more energetic than any previously observed, 1015 times more energetic than
photons, and 10,000 times more powerful than particles from the Large Hadron Collider,
the world's largest particle accelerator.

Cubic Kilometre Neutrino Telescope (KM3NeT): KM3NeT is an under construction European
research facility in the Mediterranean Sea that studies neutrinos.

= |t's designed to detect neutrinos from distant sources and from Earth's atmosphere.

Note: India's Neutrino Observatory project is proposed to be set up at Pottipuram village in Theni
(Tamil Nadu) in a 1,200-metre-deep cave.

What are Neutrinos?

= About: Neutrinos, often called "ghost particles", are electrically neutral, nearly massless
subatomic particles that rarely interact with matter.
o This allows them to travel vast distances through stars, planets, and galaxies without
being deflected by magnetic fields, making them reliable "cosmic messengers."
= Sources of Neutrinos:
o Natural Sources: Sun (solar neutrinos), Nuclear reactions in stars, supernovae,
and cosmic rays.
o Artificial Sources: Nuclear reactors, radioactive decay and particle accelerators.
o Big Bang Neutrinos: Remnants from the early universe, contributing to cosmological
studies.
= Types/Flavors of Neutrinos:
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Types/ Flavors of Neutrino

K}?

Electron

Ass%jgi‘filég'cr‘evith . Associated with
Linked to muons; .
electrons and tav particles,

produced in producedd observed in

. cosmaic ray
nuclear fusion nEeractions accelerators and
and beta decay astrophysical

events

o Neutrinos undergo oscillation (change from one flavour to another) while traveling due
to quantum mixing.
= Significance in Astrophysics:
o Neutrinos, unlike cosmic rays, travel undisturbed, making them crucial for tracing
high-energy astrophysical events.
o Scientists detect neutrinos using deep-sea or ice observatories that
capture Cherenkov radiation (a detectable flash of light) from rare interactions.
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Meutrinos are fundamental particles, which
means thatike quarks and photons and
glectrons—they cannot be broken down into
any smaller bits.
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Meufrinos come in three types, called flavors.
There are electron neutrinos, muon neutri-
rios and tau neutrinos. One of the strangest
aspects of neutrinos is that they donl't pick
just one flavor and stick to it They oscillate
betwesn all thres,

DIVERSE

Of dl paricles with mass, neutrinos are the
miost abundarnit in neture. They're also some
of the leest interactive. Roughly a thousand
trillion of them pass harmlesshy through your
body every second.

MYSTERIOUS

Mewdrinos ars difficult but not impossible o
catch, Scientists have developed many differ-
ent tvpes of parficle deteciors to study them.

LIGHTWEIGHT

Meutrines weigh almost nething, and they
travel close to the speed of light Neutring
mazz=s are 50 small that 5o far no experi-
ment has succesded in measwring them. The
masses of other fundamertal particles come
from the Higgs field, but neutrincs might get
thieir mazsses another way.

VERY MYSTERIOUS

Meufrincs ars created in many processss in
rature. They are produced in the nuclear
reactions in the sun, particle decays in the
Earth, and the explosions of stars, They are
alzo produced by parlicle accelerators and
in nuclear power plants.

MNeufrinos are mysterious. Experiments sesm

to hint at the possible exdstence of a fourth

type of neufring: a sterile neutring, which would

interact even more rerely than the others.

Scientists alzo wonder if neulrinos are their
own antiparticles. if thay ars, they coul have
played a role in the early universe, right after
the big beng, when matter ceme fo cutnumbsr
entimatter just enough to allow us to eEst
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UPSC Civil Services Examination Previous Year Question (PYQ)

Q. In the context of modern scientific research, consider the following statements about
‘IceCube’, a particle detector located at South Pole, which was recently in the news: (2015)

1. It is the world’s largest neutrino detector, encompassing a cubic kilometre of ice.
2. It is a powerful telescope to search for dark matter.
3. It is buried deep in the ice.

Which of the statements given above is/are correct?
a) 1 only

b) 2 and 3 only

c)

d)

1 and 3 only

(
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(d)1,2and 3

Ans: (d)
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