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‘Strange’ particle possesses mass when
moving in one direction, not another

vasudevan Mukunth

ince the start of the 20th century,

physicists have discovered a

veritable zoo of subatomic

particles. Matter can be both
wave and particle. If you take the particle
route, these subatomic particles are what
you could say the universe and everything
in it is made of. There are many ways to
further categorise them.

A common one is as fermions and
bosons: fermions make up matter and
bosons mediate the forces between
matter. For example, electrons and
protons are fermions whereas photons
are bosons.

Fermions can be further classified as
Dirac or Majorana fermions. Dirac
fermions are fermions that may or may
not have mass but are always different
from their anti-particles. Majorana
fermions are fermions that are also their
‘own antiparticles (neutrinos are
suspected to be Majorana fermions).

The zoo smells funny
Even if these distinctions seem too fine,
they're of considerable interest to
physicists. They know something’s up in
the subatomic zoo. Some animals that
should obviously be there are missing,
like the particle for the force of gravity.
Some animals are much heavier than they
should be (Higgs bosons and neutrinos).
One enclosure, dark matter, remains
empty even though physicists have been
looking for it under every rock and leaf.
Their knowledge of quite a few animals is
just incomplete or at odds with what they
studied in school. There’s a lot of work
left if the zoo is to be a fully understood
place without any surprises.

To simply this task, physi
developed a common theory that collects
all these animals under a single, unified

explore ‘new physics’ in terms of whether
it agrees or disagrees with the SM. Right
now it's like a big jigsaw puzzle with a few
important pieces missing. If physicists
piece in their calculations or
llider experiments, lhev

sn't, maybe the puzzle et nesdit
be changed.

In a sense, grouping fermions into fine
categories is an exercise in meticulously
cataloguing the exact shapes of the
puzzle's pieces.
his way, if physicists find a piece

s v all

ose s
way, they stand to make a big update.

Something strange comes this way

A particle as it exists in the wilderness of
space is slightly different from a particle
that e nside solids and liquids. “In
condensed-matter physics, every material
can behave like a new universe,” II'T
Kanpur assistant professor Adhip
Agarwala said.

“Here strange pdmdes can arise and
be experimentally detectable, which are
otherwise not usually seen in three
dimension

For example, two-dimensional
materials can host particles called anyons
whose properties lie somewhere between
those of fermions and bosons.

Recently, researchers at Columbia

Jnive ind Pennsylvania State
y reported finding another

ss subatomic particles to enable dis
dawn of lhc universe. Recently, researchers used a magnetic field

Dirac fermion h

hen it's moving in one particular direction but not in a perpendicular direction. OilA SOLOMIN

strange particle called a semi-Dirac
fermion.
Dirac fermlon; have mass and aren’t

fermion ha
particular direction but not in a
perpendicular direction. This unusual
characteristic, which makes semi-Dirac
fermions very exotic, is the result of the

fermion’s interaction with the electric and
magnetic forces acting on it in certain
materia

‘The semi-Dirac fermion reported in the
experiment is technically a quasiparticle.
A quasiparticle is a clump of particles or
energy-packets that, in some given
conditions, behaves like a single particle.

confined to the atomic nuclei.) The
energy of these electrons is called
cyclotron energy.

In the metal, the cyclotron energy
increases linearly with the s

the magnetic field and 1 is the exponent to
which it is raised. In graphene, which is a
single-layer sheet of carbon atoms linked
together, the cyclotron energy increases
in step with the square-root of the
‘magnetic field strength. The relationship
is thus B S, the researchers found
the cyclotron energy to increase as B**,
Previous theoretical research has found
lhal this scaling factor is a unique

Protons are ‘les, for example:
each proton is made of three quarks and
the gluons holding them together. In most
settings, what separates particl
quasiparticles is a distinction without a
difference. If a quasiparticle is a fermion,
it’s a fermion in the same way an electron
is a fermion.

Location, location, location
When trying to find puzzle pieces with
new shapes, physicists need to know
exactly which material to look in or they
could be searching forever. This is much
like in life sciences research. By studying
the I-mm-long roundworm Caenorhabditis
elegans, for example, scientists have
discovered many fundamental principles
of biology and have won four Nobel Prizes
so far. The locale of choice in the new
study was a layered crystalline mate:
called zirconium silicon sulphide (ZrSiS).
When a magnetic field is applied to a
metal, the electrons le are accelerated
along a curved path. (The protons are

ignature of semi-Dirac fermions.

“The same laws of nature”

The researchers didn't land up at Zr$
accident; the locale is crucial, after all
Physicists in general knew for some time
that there could be semi-Dirac fermions in
graphene. But to reveal the quasiparticles’
presence, they had to first stretch
graphene to such a degree that they often

nded up tearing it apart. An older study
also revealed some unusual electronic
properties in zirconium silicon selenide
(ZrsiSe), which has a similar structure, in
the presence of a magnetic field.

The authors of the present study put
and other indications together and
decided to look for semi-Dirac fermions in
ZrSiS - and voila.

“This shows the magic of condensed
matter physics, where every material, be
it graphene or ZsSiS, can host exotic
particles that one can discover in
table-top experiments — whereas to
discover subatomic particles we often

th

overy. The CERN supercollider smashes billions of protons head on with as much energy as at the
7 lakh times stronger than the Earths to discover semi-Dirac fermions

Physicists have developed a
common theory that collects
subatomic particles under a
unified description, called the
Standard Model. Phy
explore ‘new phy
whether it agrees or disagrees
with the SM

need huge colliders,” professor Agarwala
said. “It is the same laws of nature that
guide them all.”

The zoo expands
Physicists regularly subject subatomic
particles to extreme conditions to
elucidate the laws of nature at the edge of
reality. The Large Hadron Collider in
CERN in Europe smashes billions of
protons head on with as much enc‘rgy as
there was just 0.00000000000000
seconds after the Big Bang. Even in me
present study, the researchers subjected
0 a magnetic field of up to
5 tesla — about 270,000-times stronger
than the earth’s magnetic field.

The researchers have said they plan to
continue their studies calculations to

The finding is a new animal in the
particle zoo. As one more enclosure
awaits its occupant and zoo authorities fill
out the paperwork, the question arises:
how will it change the zoo?

(The author thanks IISc assistant
professor Nirmal Raj for feedback.
mukunth.v@thehindu.co.in)
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A SpaceX Falcon 9 rocket launches with the Blue
Ghost lunar lander and ispace’s Re:

from the Kennedy Space Center, Flor
Wednesday. REUTERS

U.S.. Japan
moon landers
launch on
single rocket

Agence France Presse

One rocket, two missions: lunar landers
built by U.S. and Japanese companies
launched their “rideshare” to the moon
on Wednesday, showcasing the private
sector’s growing role in space exploration.

On board the SpaceX Falcon 9 rocket
that took off from the Kennedy Space
Center in Florida were Firefly Aerospace’s
Blue Ghost and ispace’s Resilience from
Japan, which will also deploy a micro
rover.

Both uncrewed missions aim to build
on the success of Texas-based Intuitive
Machines, which last year became the
first company to successfully touch down
on the Earth’s celestial neighbour.

Until recently, soft landings on the
moon were achieved only by a handful of
well-funded national space agencis
starting with the Soviet Union

Now, however, several emerging U.S.
companies are attempting to replicate this
feat under NASA's experimental
Commercial Lunar Payload Services
(CLPS) programme, designed to cut costs
and stimulate a lunar economy.

The U.S. plans to establish a sust. ed
human presence on the moon later this
decade under the Artemis programme,
leveraging commercial partners to deliver
critical hardware at a fraction of the cost
of government-led missions.

On the Japanese side, Tokyo-based
ispace’s first attempt to land on the moon
ended in an unsalvageable “hard landing™
in April 2023.

Blue Ghost is stacked atop Resilience
inside the Falcon 9, SpaceX executive

The U.S. plans to establish a
sustained human presence on the
moon under the Artemis
programme, leveraging
commercial partners to deliver
hardware at a fraction of the cost

Julianna Scheiman said, and will be
deployed first, followed by Resilience
nearly 30 minutes later.

The two spacecraft have different
timelines for reaching the moon. Blue
Ghost aims to complete its journey in 45
days, gradually lifting its orbit around the
Earth before entering lunar orbit and
touching down near Mons Latreille, a
volcanic feature on the moon’s northeast
near side.

“With 10 NASA instruments on this
flight, we're conducting scientific
investigations... from characterising the
earth’s magnetosphere to understanding
lunar dust and the moon’s interior
structure and thermal properties,” NASA
scientist Maria Banks said.

Blue Ghost also carries technology
demonstrations focused on navigation
and computing in the moon’s harsh
radiation environment.

Meanwhile, Resilience will take four to
five months to reach its destination in
Mare Frigoris, on the moon’s north.

Its payloads include scient
instruments, but the centrepiece is
“Tenacious,” a micro rover developed by
ispace-Europe, a Luxembourg-based
subsidiary.

The four-wheeled robot features a
high-definition camera and will attempt to
scoop up regolith, the moon’s loose
surface material.

Th ambitious goals hinge on
achieving a successful soft landing — a
task fraught with challenges. Spacecraft
must navigate treacherous boulders and
craters and, in the absence of an
atmosphere to support parachutes, rely
entirely on thrusters for a controlled
descent.
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Does ‘blood money’ have a legal standing?

What does "blood money’ mean? How does it figure in Islamic \h:lr

EXPLAINER
R. Sai Venkatesh

The story so far:
he death sentence awarded by
a Yemen court to nurse
Nimisha Priya from Kerala for
murdering her business
partner, and the subsequent debates and
efforts surrounding her acquittal and
repatriation, which involves monetary
compensation paid to the v-mm s ramny,
have brought the focus back ot
money’ and its implications.

What is ‘blood money’?
“Blood money’, or ‘diya’, finds footing in
the Islamic Sharia law, and is followed in
countries that incorporate these laws in
their legislation. Under the rule of ‘diya’, a
select quantity of a valuable asset,
primarily monetary, has to be paid by the
perpetrator of the crime to the victim, or
the victim'’s family if the latter has died.
‘The custom is practised predominantly in
cases involving unintentional murder and
culpable homicide. It is also invoked in
murder cases wherein the victim's kin
«chooses not to retaliate through ‘gisas’ (a
way of retribution under the Sharia). The
‘end-goal, as the law says, is not to put a
price tag on human life, but to alleviate
the plight and suffering of the affected
family and their pol(-nual loss of income.
However, it is to be n that even if the
concerned parties wesaclle through
“blood money”, the community and the
state will retain the right to impose a
deterrent punishment, including
penalties.

In its contemporary applications,
“blood money’ is upheld in several Islamic
countries with factors such as gender,
religion and nationality of the victim
coming into play. Islamic
scholar researcher Mohammad Hashim
Kamali outlines s his book

to be paid to the victi

e )

law? Do different Islar

ther of

Crime and Punuhmml in Islamic Law: A
Fresh Interpretation. In iaudl Arabia, for
instance, the traffic

specifically mandate p.lymenl ur “blood
to heirs of the victims who die in
road accidents. In addition, the
perpetrator shall be liable to a prison
term. The statutory legislation an

Sharia work hand in hand in such cases.
While the police determine the guilty
parties, a Sharia court fixes the amount of
“blood money” to be paid. As for accidents
in workplaces, the rates are fixed by a
special commitee. In 2022, talks had
surfaced that Saudi Arabia was on the
course to amend its ‘blood money” laws,
proposing equal monetary payments for
men, women, Muslims and non-Muslims

“blood money’ do not find a place in
India's formal legal system. However, the
system does provide a way for the
accused to negotiate with the prosecution
through ‘plea bargaining’.

Though the concept cannot be directly
equated with ‘blood money’, the scheme
lays out a procedure whereby the
defendant agrees to plead guilty for a
particular offence perpetrated by the
accused in return for a concession from
the prosecutor. The concessions can be
offered on a charge or a sentence. In the
former, the defendant may plead guilty
for one of the several charges or a less
severe charge in return for dismissal of
omcr charges, and in the latter, for a

alike. However, efforts towards this are
yet to come to fruition.

In Iran too, a country where the
practice is rigorously upheld, ‘blood
money’ varies with respect to religion and
gender. A woman'’s compensation is fixed
at half of that of a man’s. In 2019, the
country’s Supreme Court upheld a law
that sought equalisation of blood
money’. However, the country is yet to
see ks ull odged mplemersarion.
India’s neighbour Pakistan, too, provides
aplace for ‘diya’ and ‘gisas’. Through the
Criminal Laws (Amendmen Ordinance,
1991, these provisions were brought into

d sentence than what is

for the concerned offence.

Introduced into legal parlance through
the CriminatLaw (Amendment) Act,
2005, which added Chapter XXI A to the
Code of Criminal Procedure, 1973, plea
bargaining comes with an array of
limitations unlike ‘blood money’,
has a broader purview. For instance, plea
bargaining can be taken up only for
offences that are penalised with
imprisonment of less than seven years. It
cannot be invoked if the accused has been
previously convicted for a similar offence.
Besides, the provision is not available for

law. In Yemen, th yin
question, the consensus for
compensation can be arrived at by the
parties, and there might be a judicial
oversight over the fairness of the
compensation.

What's India’s stand on ‘diya’?
Provisions for the grant or receiving of

women or children aged
below 14; heinous crimes such as murder
or rape; and offences involving
socio-economic conditions, including civil
rights. Moreover, the accused has to
voluntarily come forward to plead guilty,
and must not be coerced.

However, on the lines of ‘blood
money’, plea bargaining may also allow

for the victim to receive compensation
under clause Section 265E. Besides, much
uk« the efforts in Islamic nations towards
“blood money’ more inclusive and
egalitarian, discussions have been undier
vay to make plea bargaing more

fined.

" hotgh ts use has been minmal in
India, experts have pointed out that
owing to judicial delays and prolonged
trials, accused persons, even if innocent,
may be pushed to a situation to plead
guilty under the plea bargaining clause.

What are some historical practices
‘which are similar to ‘blood money'?
Striking similarities to ‘diya’ can be found
in the historical records of several other
cultures across the globe.

In the ancient legal system of Ireland,
the Brehon law (seventh century AD)
provided for the system of ‘Eraic’ (body
price) and ‘Log nEnech’ (honour price).
‘The law shunned the notion of capital
punishment for crimes, and allowed
resolution of matters lhmugh amicable
payment. In Eraic, the am
determined by the severity uf lhe offence,
while in Log nEnech, the price varied
depending upon the victim'’s social status.

“Galanas’ was an early Welsh law
wherein the compensation was
determined according to the status of the
victim. Under the ruling, ‘blood fine’ was
always to be paid, especially in cases of
murder, barring where the killing was
justified or excused owing to
circumstances, points out author Thomas
Peter Ellis in the book Welsh Tribal Law
and Customs in the Middle Ages.

“Wergeld', a concept that is said to have

ations have different rules with res
nily by the accused? What does ‘plea bargaining in India mean?

Yemen for the alleged murder of 2 Yemeni national. THULAS!KAKKAT

pect to determining the amount of money
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‘8lood money , or ‘diya’,finds
footing in the lslamic Sharia
law. Under the rule of ‘diya’, a
select quantity of a valuable
asset, primarily monetary, has
to be paid by the perpetrator of
the crime to the victim, or the
victim's family if the latter has
died

Provisions for the grant or
receivingof ‘blood money’ do
not find a place in India’s
formal legal system. However,
the system does provide a way
for the accused to negotiate
with the prosecution through
‘plea bargaining.

-

As recently as in 2019, the
death sentence of Arjunan
Athimuthu, hailing from
Thanjavur, in Kuwait was
commuted to life
imprisonment after his family
provided 130 lakhin ‘blood

oney'. Abdul Rahim, who was
sentenced to death in 2006,
was pardoned by the court
after a ‘blood money’ of 134
crore was paid.

been formalised in early medieval
Germany, greatly resembles ‘blood
money'.

American legal professional Roscoe
Pound's book, The Ideal Element in Law
points out that, in fact, several medieval
States had set their standards for an
am)mprlalc payment to the kin of victims
in the event of homicide o grave crimes.

Have there been other Indians who
were pardoned with ‘blood money'?
‘While Nimisha Priya’s case is in the
spotlight now, there have been several
other instances involving Indian nationals
where ‘blood money" had been invoked.
As recently as in 2019, the death
sentence of Arjunan Athimuthu, hailing
from Thanjavur, in Kuwait was commuted
to life imprisonment after his family
provided 230 lakh in *blood money".
Abdul Rahim, who was sentenced to
death for the murder of a Saudi
2006, was pardoned by the court after a
“blood money’ of €34 crore was paid.
However, he is yet to be released from
prison. Ten Indians in the UAE were
“forgiven” by the victim's family in 2017
after a ‘blood money’ of 200,000
dirhams was paid. In another case, I7

‘national in 2009, were pardoned after a
‘blood money” of nearly 4 crore in value
equalling dirhams was paid. The Indian
consulate had evn hired  law firmin the

As for Nimisha, wnh Iran assuring
India of taking up the case, it remains to
be seen whether her death sentence
would be commuted.
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» PR SR ASel & ATeadar Iurl & dgd el H GaRmiid H Seeia- HHT ol T8 g, foraH geic o
Herdl 3R D &F 8 deAl M g, e sRor sffes gefaar Al’gentine

IR fRly e=F gu el . .
inflation drops

3ic T Y ot o fRufa:

» 2024 B, 3SIEHT Bt GERWBIW & 117.8% & R TS, o TS auf &t
a1 o i fRrae 8, s 4w gfs o &t &1 ¥ha B

» PUTT SR ASel & g il TRPR P &1 § b Fapiia H a8
fiRTae 3@ RGO T &t IHadT B g™ 8, St 3% BrRiwTa

& Y Y& g8 A
* II'I_S’?ﬁ a; ma:rﬁ-(_ﬂ _oquEh:: mﬁ .a@ Eal 52% Sﬁw GﬁT 33:000 ﬁ Long game: Javier Milei insists short-term pain will lead to

ﬁ f ﬁ 8-35[%'7 f ﬁ fa'ﬁ f ﬂ & %, ﬁmaﬁ long-term gains for the economy. REUTERS

PH aﬂﬁ ﬁ ﬁlﬂgl Agence France-Presse
» 37 TR & SavE, TR 9gd 3ifis 8, R 57.4% TN TR Y@ §  BUENos AIkes

:ﬁ% LR Q%’ % | Javier Milei’s government boasted Tuesday that it
had “pulverized inflation” after statistics showing

3 m EREIES] ﬁ?ﬂﬁ %[ 3‘[@1:??['_‘” aoJ[ Th T[gﬂ quﬁ f[ ‘Eﬁm ﬁ'{ﬂl ﬁrﬂ'ﬁ 2024  Argentine price increases falling to 117.8% in

2024, down nearly 94 points in the first full year

f[ Jifafed ur= fafera= F‘n—’T IRIG]] ﬁ aﬁ M| since the budget-slashing president took office.
. ~ Inflation, the perennial bugbear of South
» ORI &1 AT & & 919 VG, ﬂT%E*ﬂ [ ldl % & W aé & America’s secong—biggest eco%:z)my, stood at 2.7%
UROTRERY eI offifes fRRT 3k R g A B e s T
| earlier. But it was the third straight month in
which prices rose by less than 3%, the INDEC
statistics institute said.

“In just 12 months we pulverized inflation,” the
Economy Ministry wrote on X, adding that “the
data reflects the success of the stabilization plan”
launched by Mr. Milei when he came to power
wielding a chainsaw as a symbol of his plan to
restore fiscal discipline and runaway prices.

Mr. Milei at the time declared that the
fast-rising prices, which have haunted
Argentinians for decades, would soon be “little
more than a bad memory.”

During Mr. Milei’s first month in office,
inflation hit a record 25.5% after he devalued the
beleaguered peso by 52%. But by November
2024, it had fallen to its lowest level in over four
years on the back of a drastic austerity program,
which has included firing more than 33,000
public sector workers.

His measures, which plunged Argentina into a
deep recession, were accused of tipping an
additional five million people into poverty in the
first half of 2024 and brought tens of thousands
of people onto the streets in protests.

Mr. Milei has swatted away criticism, however,
insisting that what he presents as short-term pain
will lead to long-term gains for the economy.
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In News : INS Nilgiri, INS Surat, and INS Vaghsheer Commissioned into Indian
Navy

YRATT TR = 6 STy SeTon Bl A T & - My Hafi, Te Wi fhile, 3Msuuy I, T AR
forarea fawae, SR SMEuuy areeiR, Ueh WhidH A0t &) ugs], St 39@! uRareH 3R urifde emarst # ue
Teaqul SR 3|

YHTIR BT fazaryor:

»  313.TA.09. . sggat e fibtie
0 3ME.TH.TY. AR, ufEierT 178 fihile &1 W@ S8 g, fof =fiat uTt 3 ardrerur & ag-fRe Tarem & fog
fgse faran man B
o RIS FPramgal, Iad arg &M Jonferdl 3R US-HrRR st ¥ oY, I8 Idg-eh, arg-Aeh ok ogs-
A g5 H SPY B
o "I AT =Reiur & wry Ffifa, g e am B o1 Sar g iR gedl &l 9ear gl



e

Gl THE i@ HINDU

GEO IAS Daily News Analysis

o fiFile Rarfee Juft & Serel & T T snyfies erade &1 wfafAfia wvar &, foras ufkaieT 178 & dgd
faft fafor =Rl & B8 iR eI B

TS TA.TH. JX: T3ATS-H& Wiy fawdas

o UNRAISHT 158 & dgd AT 3R SifaH faedwe, o118, TH.09. IR, YRd &1 UgdT USTe-TeH Jgud ¢ |
o 3MThTHE ! & fore fEome foram T, Sod I9d AW, Tde I ga1 H AR HRA arel! fimsd $ik Serel-eft
TR
0 7,400 T & faRIT 3R 30 e ¥ 3ifd &1 71fd & 1Y, T8 Aeadb-dhiad I H Tgordl 4 UHighd gl ol § |
o T8 fawdus Wl fEomza & Y SIAYFA® dh-id & TaoH IR YR & Blidd &I JGiihd Hdl 5, Sl 3=
TR 3R WTEH &Ml YA H=al g

» INS TraRiR: g 3R Ura® uAgst
o UISiae 75 & dgd hadsl-aa Ugiedl &1 Sifad Uid INS are=iR U Siud-3afacd "gex-lher” Tigsst o |
o U guh SR sggwEl ufawt & fow uRig, I8 arR-Mee e eruls], T-Ry frarsd! ofik Iard JHR yunferdi
Y gufeid g |
o HigYer i ufdwr & Iaa &1 GiaeT < 8, s TR fSUSe WU (AIP) Ta-id A §, St Ul &
I ) geTfed &) Terd B
o ITIYR IR, Gthar SHeR! Pem 3R ARy iftrmi S g & o weayef 21

g4 3ifaf¥ad uial &1 9mR® Hgda

» U@ 1Y Thile, [awad SR Ugsl &1 MAS SHT HRd BT 10T Bt didbd 3R TG YREM BT Aolgd B B
D! UGl P &Rl & |

» 3 WeHH & TRl B Ah-, JL ATIR AN Bl TR B 3R e TeRrR &7 (38 3fieR) & yurifas
THTT TTE X@H DT YR B &HdT Bl Serd & |

B 35 WM JoI YR $I Ab 3 S[STT Ugd & 1Y AT WAl § 3R HRT B &/ Iare emarstt H afye fayr
B Holgd PR 8|
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Page : 08 Editorial Analysis
The red flag as China’s expansionist strategy rolls on

significant incidents of Chinese aggression

along the China-India border, highlighting
vulnerabilities that not only threaten India’s
territorial integrity but also undermine its
sovereignty. The Chinese government’s
announcement of the construction of a dam on
the Yarlung Zangbo river (which is the
Brahmaputra river), and the creation of two new
counties in north-eastern Ladakh, have set alarm
bells ringing.

India has strongly condemned these Chinese
actions, asserting that they are illegal and a direct
challenge to India’s sovereignty. In response to
China’s ambitious hydropower project, India has
expressed concern, noting that it is monitoring
the situation and will take necessary measures to
safeguard its national interests. These
developments are particularly disturbing given
the recent consensus on troop disengagement
along the Line of Actual Control (LAC). These
new moves further underscore the
unpredictability of China’s approach in the
region.

l n recent days, India has witnessed two

The transboundary water issue

India is not alone in facing the brunt of China’s
expansionist policies. Other South Asian
countries such as Nepal and Bhutan have been
subjected in a similar manner to Chinese
territorial encroachments. Disputes over land
boundaries persist between China and several of
its South Asian neighbours, and China’s unilateral
actions with respect to transboundary rivers,
particularly the Brahmaputra and Indus river
systems, have the potential to jeopardise water
security in India, Nepal, Bangladesh, Bhutan, and
Pakistan. Despite these challenges, each country
has opted to engage with China on a bilateral
basis.

The proposed Chinese dam, with an annual
capacity to generate 300 billion kilowatt-hours of
electricity a year, is located on the lower reaches
of the Yarlung Zangbo near the China-India
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India, as the
dominant
regional power
in South Asia,
should take the
lead in shaping
a collective
response to
China's
aggressive
actions

border. This massive infrastructure project
presents significant challenges for downstream
countries, particularly India and Bangladesh.
The construction of the dam is likely to reduce
the amount of water and silt reaching
downstream, which could have severe long-term
consequences for agriculture, fisheries, and
biodiversity in India and Bangladesh. Further,
during the monsoon season or in times of
geopolitical tensions, the uncontrolled release of
water could result in devastating floods along the
Indian border, which will be an issue of strategic
vulnerability for India. In anticipation, India has
accelerated plans to build its own hydropower
projects and reservoirs, including an investment
of $1 billion to expedite the construction of 12
hydropower stations in Arunachal Pradesh.

Border disputes, cartographic aggression
China’s recent actions, including the creation of
the two new counties, are a part of its ongoing
strategy of cartographic aggression aimed at
asserting control over disputed territories. This
kind of tactic is intended to gain strategic leverage
over its regional adversaries.

China’s territorial disputes with India are
multifaceted, with the most recent aggression
occurring along the western front, specifically in
Ladakh. Additionally, China continues to lay
claim to Arunachal Pradesh, a State that is an
inalienable part of India. Beyond India, China
also asserts overlapping claims on territories in
countries such as Nepal and Bhutan.

China’s tactics in asserting territorial claims—
such as renaming locations within
Indian-controlled territories, establishing
settlements in disputed areas, and incorporating
contested regions into official maps — are
becoming increasingly visible. For instance, in
2023, the Chinese government standardised 11
locations in Arunachal Pradesh to assert its
ownership, following similar actions in 2021 and
2017.

However, international law does not recognise

territorial claims based solely on cartographic
assertions. In various landmark cases, which
include the ruling by the International Court of
Justice (IC]) on the Minquiers and Ecrehos
dispute between the United Kingdom and France,
maps were deemed insufficient evidence of
sovereignty. The ICJ ruled that effective
administrative control and sovereignty are crucial
for determining ownership of contested
territories. Therefore, China’s use of cartographic
aggression, while provocative, lacks legal validity
under international law. Nevertheless, China’s
efforts to establish a physical presence in
disputed territories, such as by building
settlements, could complicate matters for India in
the future.

The South Asian response

While China has sought economic engagement
with all South Asian nations, its territorial and
water-related disputes with these countries
continue to strain regional relations. Unlike the
Southeast Asian nations, which have employed
collective responsive measures through
multilateral organisations such as the Mekong
River Commission (MRC) and the Association of
Southeast Asian Nations (ASEAN), South Asian
countries, including India, have chosen to
address their concerns with China on a bilateral
basis. This approach has largely been shaped by
the power asymmetry between China and its
smaller neighbours.

India, as the dominant regional power in South
Asia, should take the lead in fostering a collective
response to China’s actions. A unified approach,
including regional forums, multilateral
institutions, or enhanced diplomatic coordination
would strengthen South Asia’s position in
addressing China’s increasing influence and
territorial ambitions. A comprehensive strategy
involving diplomatic engagement and regional
cooperation is crucial for India’s sovereignty and
regional security in the face of China’s growing
assertiveness.
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» HRA &Y aral 3R Safdegd uRaSIsT & H1eqd J <l SshTHG AT BT YTHAT B 6T ©, S JUY],
gAY FRIRAT 1R S1eT Ra&fM & T Wa &

HRA-TH AT TR T ST THG T

» Bl gl U, YRd P U T R - SThDhdT B & gl g1l BT a1 BT UST: IRG STl
T} (SR TR TS §1¢f o] UI90T 3R YR dErRa H &l 7Y H13et &1 fAufur|

» YR J 37 HRATZTN Bt 3AY SR Ut YYAT & fo T Wk & =0 # a1 1|

» YRT A = B Feifagygd uRarer W fidn e St 3R 3o A1 fadl ot & & for fufa &t AR
TR B8

» 3 YcATHH arRdfde 0 3T (LAC) TR ¥0 The! & faucd qugidl & a1 gU 8, off IF & SucRrd
=PI B IR B B

T UR o1e gE

» 9 P HRATZT ¥ T HId YR dfedp TUTe 3R Y™ o1 gfemr TR 3w ot wvifad gid §, it el
SHTCTRHOT T TTHAT Hxd & |

» Y SR Ry SRt T gR 9fa & 9 & oW yeYd ¥ YRd, AUTd, e, YoM 3R
qTforeT™ | STet YRET BT T ¢ |

» TRAIfad = Sty e 300 fSferaw frdiare B fasie Uer &R Uehdr §, dfed S99 Fad saret &
331 & fore @awT Uar 81 9ahdi o
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» e T 3R TG BT YIS HH 81 Tdhdl 5, S8 YRA 3R Siee § SN, T ureH 3R o fafae
guifad g1 gt gl

» YT A1 Y-S0 dH1d & GRFE T &1 AR 981d YR B [GRIGRT 916 &1 HRUT §9 G
gl

» URd 3 A BT JHIEA B b T8 SRUTad UG H 12 Tafdggd uRarersf & dofit I 3 sgH
& forg 1 faferm STeR &1 Fawr AR @I B

a1 faare sk Srefufre mpTHS T

» T I WM BT T Teae, AU HISET IR 3R arfed &zt oF 3o ARt § witd e o
BT 3MThTHGAT Bl aol HR feaT Bl

» TERG A O P HRATSUl BT I£T fJared &5 W Fumer vifdd &1 8, Jefe a8 3rRumed Uex IR
+f} aaT BT B, S HRA BT 3ife 3T R

» YRd & Al T & AUTd SR Y™ & Iqry |t &3 g 7|

» SE(P = & BICHNGD ardi | RIS BT & dgd PILH AU $T 341G &, faarfed asf # sk
&1 RITIAT YY1 & g1al Bl Afed S & |

<féror elRrars wfafesar

» URA Ifed <farmn TR 1y, 99 & ury faarel 1 feueha ¥ 3 goed ¢, sefe aféor-gd TR 1y
AP A} AN SR MR S dguefia d=ff &1 Sud Hd & |

» YR DI, T &1 7d1 & =0 §, 919 &1 &61g 3R oa-Teeh SRyl &1 GoHIaal &3 & e Ifedh
féror U ufafehar o agTar 39 3T Sawghdl B

» & v, 9guei SR 3R SHeifdd TH-ad Gl TR & fUfd &) Aoled &R I6hd § |

» o DI Fed! HTHHGAT & REATh HRA BT GUYdT 3R &3 JR&T Bt &1 & T Th Tdidpd BB
3P 5 |
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» I DI HRATSAT IUD! [AWIRATG! Nl DI SR BT §, Sl HRA DI GUYdT 3R &g fRRar &t
TR § STat g

» I Bt TG HHDHAT BT GHIEA I AR & AT B & AU Uh Tdidhd gam TRER
gfafehar 3R §¢ T He-iad TR e § |




