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passes away

R b on Tuesday.
aRTS HTY AT Fgarst
Kapu leader Mudragada egE, 73, 1 F
Padmanabham passes away s & sre sierera 7
Veteran Kapu leader Mudragada Padmanabham,  gexrare & [ g 13|
73, passed away following a prolonged illness, in
Padmanabham

Hyderabad on Tuesday. Padmanabham had led °
Andhra Pradesh’s longest social movement
against the successive governments to restore the
Backward Class status for Kapus. Starting off in
TDP, he later joined the BJP and then the
Congress. In 2024, he joined the YSRCP. He is
survived by two sons and a daughter.

had led Andhra
Pradesh’s longest
social movement
against the successive
governments to restore
the Backward Class
status for Kapus.

TCHATHH o YT TR F shideh THRT o Taeetr 19
THerg # Rssraet (Backward Class) T &si Ga1: fereliat
& TOU T & HaW o AT HTarelet &l slccd [haT

ari

Starting off in TDP, he later joined the BJP and then the
Congress.

Seglel 3Te TSTeilfcleh SitdeT T Qe ST (TDP) & T,
STe; 7 #1791 (BIP) 3R 36 STg; Hiad # MHAT gT

In 2024, he joined the YSRCP.

2024 # 3 FESTHIRHY (YSRCP) & anfaer gul

15J7. Two sets
a f@are

When Jannik Sinner arrived at Wimbledon, there were
a lot of questions aplenty.

39 gifas f&{=X (Jannik Sinner) @ aerssT (Wimbledon)

I, A 3e7h HIHeA Heleh 0T T3 3|

They hinged on the defeat he suffered at the French
Open, where he wilted in the second round under the
extreme Paris heat despite being two sets and 5-1 up.

Y G2 HEAT: I AT (French Open) # el 37ehT g
T 39 3, Stel IR (Paris) 1 #fwor arelt & 9 &F de 3R 5-
1 61 e & drasle g ek A oz arv)

When he needed five sets to get past the first round at
the All England Club, the intrigue about his physical
health and state of tennis deepened.

I 3o¢ 3Tl §9ei8 Fad (All England Club) # Jgal g &

15J7. Kapu leader Mudragada Padmanabham
1Y AT HEITST TSHATHHA HT frersT

o Veteran Kapu leader Mudragada Padmanabham,
73, passed away following a prolonged illness, in Hyderabad

lﬂo sets

Consistency marked the men’s draw,
and shocks and surprises the women'’s

hen Jannik Sinner arrived at Wimble-
w don, there were questions aplenty.

They hinged on the defeat he suffered
at the French Open, where he wilted in the se-
cond round under the extreme Paris heat despite
being two sets and 5-1 up. When he needed five
sets to get past the first round at the All England
Club, the intrigue about his physical health and
state of tennis deepened. None of his achieve-
ments in the 52 weeks preceding Wimbledon —
76 wins against just six losses, and 10 titles —
seemed to matter. But with two superlative per-
formances, against Novak Djokovic in the semifi-
nal and Alexander Zverev in the final, the World
No. 1 silenced the doubters in the best possible
fashion. Djokovic and Zverev were his two big-
gest threats, with the former a seven-time winner
at SW19 and the latter the reigning Roland-Garros
champion. But the Italian’s top-notch serving and
baseline consistency fetched him his second
straight Wimbledon and fifth Major title. The suc-
cess was also Sinner’s tenth consecutive victory
over Zverev. But even in defeat, the German can
hold his head high. Since the start of 2024, men’s
tennis has largely been a cat-and-mouse game
between Sinner and Carlos Alcaraz. Zverev’s po-
tential entry as the distinguished third will make
the sport healthier.

The women’s game has had a more even
spread of champions, and Wimbledon has been
at the forefront of producing them. It was no dif-
ferent this year as Linda Noskova became the
tenth different women’s singles winner at SW19
in as many years. The fact that Noskova, Iga Swia-
tek and Elena Rybakina are the only ones in this
list to also feature in the current WTA top-10 is in-
dicative of the depth in quality. The player from
Czechia was spoken of but was never considered
the favourite to win, for she had reached the
quarterfinal stage at a Slam only once before. Yet,
the 21-year-old put together a remarkable streak
that culminated in the pulsating three-set tri-
umph over compatriot Karolina Muchova (2023
French Open finalist). The most impressive bit
was Noskova’s resilience in roaring back after
missing out on five championship points in the
second set. At the start of the tournament, there
was concern that such elite performances would
be dulled by protests from players demanding a
better revenue-sharing model from the organis-
ers. For a second straight Major, a temporary
truce was called, allowing tennis to be solely in
the limelight.
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379 IooT & [T UTT AT Woley U3, I 3aTehT AR FeATa 31 Wt T 379E2T &Y oiehe For=mar
iR T TS|

None of his achievements in the 52 weeks preceding Wimbledon — 76 wins against just six
losses, and 10 titles — seemed to matter.

faFaaseT (Wimbledon) & Uge & 52 WEdTgl & 3ofehl IUCTXAT — ol B R & HHEA 76
S 3R 10 f&ae — A AgcagieT Idid & 8y 4|
But with two superlative performances, against Novak Djokovic in the semifinal and

Alexander Zverev in the final, the World No. 1 silenced the doubters in the best possible
fashion.

T Fefiwrgerer ¥ et SRfae (Novak Djokovic) 3R WTgeTer # JalTaist savd
(Alexander Zverev) & fa%er &l 3chse Ye =l & A1 faeg #ax 1 (World No. 1) o 3Telrdrehi &t
Hafa# &1 & AT & e

Djokovic and Zverev were his two biggest threats, with the former a seven-time winner at
SW19 and the latter the reigning Roland-Garros champion.

SeifaT (Djokovic) IR FART (Zverev) 3% & oA 3 Yidgdedr &, [ gge f@emsr swi9
F AT IR & Taeiar & 3R @y Alsger e 3R (Roland-Garros) Afge |

But the Italian’s top-notch serving and baseline consistency fetched him his second straight
Wimbledon and fifth Major title.

fehe] gcTerd fRemSY 1 Scpee Ffdw 3R ITAA W FHARATA 3og MR Gar fawarersar
(Wimbledon) Tt graar #sR (Major) f&are feeman|

The success was also Sinner’s tenth consecutive victory over Zverev.

g heldT AR (Sinner) T 7ad (Zverev) U S9TAR gadT i 8T Y|

But even in defeat, the German can hold his head high.

T BN & aTaele STl fEeTSY ard o |1y 379 faY 3w w@ gand §1

Since the start of 2024, men’s tennis has largely been a cat-and-mouse game between
Sinner and Carlos Alcaraz.

2024 T YBITT A I8 fad HEId: fAaT (Sinner) AR Freifd rehRIST (Carlos Alcaraz) &
orer gfcreqe &7 Wel ST g3 B

ZvereV’s potential entry as the distinguished third will make the sport healthier.

T IfaSST IR SIAER & 9 H $ad (Zverev) T THITAT 36 58 Wl o 31T 3110 gfaeaedf
dYT TITY FATETT|

The women’s game has had a more even spread of champions, and Wimbledon has been at
the forefront of producing them.

afger oy & A=At 1 fadRoT 31fere dgferd 1 & 3R RFaese (Wimbledon) ¥ fasianit
Y 3HRS F 379700 @I &

It was no different this year as Linda Noskova became the tenth different women'’s singles
winner at SW19 in as many years.

=g ay & Feufar 37T A1gT W, Fifeh forsT AFhar (Linda Noskova) TR && ast & SW19
$r gHdT 376191 AR Tanel [T ST

The fact that Noskova, Iga Swiatek and Elena Rybakina are the only ones in this list to also
feature in the current WTA Top-10 is indicative of the depth in quality.

I 2T [ 58 FaAl 7 dhaol Aeprar (Noskova), 39T A (Iga Swiatek) 3R Telar
TEATFT (Elena Rybakina) & aciHTeT 3eegET fq-10 (WTA Top-10) # anfdier §, wfaaifrar
ohT IOTaRIT 3R ITETS T E2ATeT Bl

The player from Czechia was spoken of but was never considered the favourite to win, for
she had reached the quarterfinal stage at a Slam only once before.

AFFAT (Czechia) T 38 RIS T =T 312 AN, o] 3¢ RAATT T Yool STAGR LT HlelT T
T, IR SEH Tgel I Shael Teh SR fohdll A5 Feldl (Slam) o FaETPIgerer b Tt 2|
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e Yet, the 21-year-old put together a remarkable streak that culminated in the pulsating three-
set triumph over compatriot Karolina Muchova (2023 French Open finalist).

T oY, 21 affer TSt o AreTeR ereler shr Tl Aol el o, TorerhT H#TTe gaa T
FRIfT =T (Karolina Muchova) (2023 7 39T 1 higeiferee) TR UATerh el Jei T
shaasmgml

e The most impressive bit was Noskova’s resilience in roaring back after missing out on five
championship points in the second set.

TN GHTIRATE T GER A< 7 g AfPaa«rfT 37 (Five Championship Points) 3@ & &1
ArERIaT (Noskova) T ATTER ATTHT ST AT, TSIt 3e7eht ggaT (Resilience) Y Fafdid fham

e At the start of the tournament, there was concern that such elite performances would be
dulled by protests from players demanding a better revenue-sharing model from the
organisers.

TeTfe 1 Q3T # Ig i o & Tfsat qany 3maierhl & S5 Torea-RIFTHIor Alse
(Revenue-Sharing Model) &Y HIT T A frT 51T @ FaIE & HROT 0 3chse Haglel yenfad
HEET S

e For a second straight Major, a temporary truce was called, allowing tennis to be solely in the
limelight.

FI?TIFFITE{HTW(Major)@ﬁ?ﬁwmgzm(ﬂuce)gaﬂ,ﬁwmﬂ\frm
T o she, 7 =T T@TI

| Country || Player(s)
Italy |Jannik Sinner

Serbia INovak Djokovic
Germany |Alexander Zverev

|
|
|
|
Spain |Carlos Alcaraz |
1
|

ICzech Republic||Linda Noskové, Karolina Muchova
Poland
\Kazakhstan

Iga Swiatek

|Elena Rybakina

NASA astronaut Anil Menon embarks on
8-month stint to International Space Station

Press Trust of India
WASHINGTON

NASA astronaut Anil Me-
non and two Russian cos-
monauts on Tuesday lifted
off onboard a Soyuz MS-29
spacecraft from Kazakh-
stan on an eight-month
mission to the Internation-
al Space Station.

The Roscosmos space-
craft carrying Mr. Menon
and Russian cosmonauts
Pyotr Dubrov and Anna Ki-
kina lifted off from the Bai-
konur cosmodrome.

After a two-orbit, three-
hour trip to the station, the
spacecraft will automati-

A Soyuz 2.1a booster rocket with the Soyuz MS-29 spacecraft blasts
off to the ISS from Baikonur cosmodrome in Kazakhstan. AFp

cally dock to the Prichal
module. This marks Mr.
Menon’s first spaceflight
and the second flight for
the Russian cosmonauts,

Address : 3rd Floor, KV Tower, Padleyganj Road, Gorakhpur

according to NASA.

Once aboard, the trio
will join NASA astronauts
Jessica Meir, Jack Hatha-
way, and Chris Williams,
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European Space Agency
astronaut Sophie Adenot,
and Roscosmos cosmo-
nauts Sergey Kud-Sverch-
kov, Sergei Mikaev, and An-
drey Fedyaev.

Mr. Menon, Mr. Dubrov
and Ms. Kikina's mission
will last about eight
months, and they are sche-
duled to return to Earth in
April 2027.

Mr. Menon’s father, K.P.
Shankaran Menon, hails
from Ottapalam in Kerala’s
Palakkad district.

He is the great-grandson
of former Indian National
Congress chief Sir C. San-
karan Nair.
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15J7. NASA astronaut Anil Menon embarks on 8-month stint to International
Space Station

ATHT & ARET A AT Aerer 8 AHA & R I AW 3aflar weea & fAv
IaTeT

e NASA astronaut Anil Menon and two Russian cosmonauts on Tuesday lifted off onboard
a Soyuz MS-29 spacecraft from Kazakhstan on an eight-month mission to the
International Space Station.

ATRT & et A srfaer Aeter 31 1 Tl FleAIE HITATR T FoT@EA & WIT MS-29
3ARET AT o ACTA § HAWTET HART T & AT 3416 7T & FARMET TR 17 gU|

e The Roscosmos spacecraft carrying Mr. Menon and Russian cosmonauts Pyotr Dubrov
and Anna Kikina lifted off from the Baikonur Cosmodrome.

WEH AN T HANET 1T, THH ferer Aerer, w2 wleAlIC T gata 3R e Rrehem Far
a,aaﬂagmmﬁqaﬁﬁagml

e After atwo-orbit, three-hour trip to the station, the spacecraft will automatically dock to the
Prichal module.

ar FATHT IR STeraT et & T AT & S, g JHARET A1el Tadl: rarer Afgger & 53 Swam|

e This marks Mr. Menon’s first spaceflight and the second flight for the Russian
cosmonauts, according to NASA.

AT & 3TTAR IE Hferel ATeT HY Tgall HANET 33T &, STt Tl FREAAICH & ToIT Ig g@dt
IAET 33 ¢ |

e Once aboard, the trio will join NASA astronauts Jessica Meir, Jack Hathaway, and Chris
Williams, European Space Agency astronaut Sophie Adenot, and Roscosmos
cosmonauts Sergey Kud-Sverchkov, Sergei Mikaev, and Andrey Fedyaev.

mammw@ﬁ%mwﬁm*mmmw,wmmm
ﬁm,mmmﬁmmm@mwﬁmm*ﬁmmm
F3-Fadsg, §f§ fwrea 3 33E S & @y S|

e Mr.Menon, Mr. Dubrov and Ms. Kikina's mission will last about eight months, and they are
scheduled to return to Earth in April 2027.

siforer Aarer, <A gaa 3R 3reT e ot FAereT SraTeter 3ms A deh <rolem 3R d 3rdher 2027
# gedt I eiles arel B

e Mr. Menon’s father, K.P. Shankaran Menon, hails from Ottapalam in Kerala’s Palakkad
district.

AT AAT & AT F. 0. AFTA AT, FIA & TAFhS ol & Jeenared & Aard §1
e He s the great-grandson of former Indian National Congress chief Sir C. Sankaran Nair.

d HRART TSET FIAH & I 37ETeT T HY. ATt AR o gl &

GS Paper I1: Polity 15 July 2026

TOPICS COVERED

15J7 | SC suggests temporary prayer space for Muslims near Bhojshala complex

ITAAH AT A HISTATT IRET F e FaeAmat & forv sreard semer vue w1
goia e

15J7 | Odisha panel clears early release of prime convict in murder of Graham Staines

INTBAT AeTeT & ATGH T FeAT ATHA & FEF ardf i Fraqd Ners wr Ay &

15J7 | What is meant by ‘trial in absentia’?
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‘TTAA ST TsHTEAT T F47 37 &2

SC suggests temporary prayer space
for Muslims near Bhojshala complex

The court bars Friday prayers at disputed site, says it does not want to ‘create tension’ in a ‘very sensitive’ issue; directs ASI

not to make structural alterations to disputed structure without permission; issues notice to the M.P. govt. and the Centre

Krishnadas Rajagopal
NEW DELHI

he Supreme Court
Ton Tuesday re-
frained from res-

toring status quo ante after
the Madhya Pradesh High
Court declared that the
Bhojshala-Kamal ~ Maula
mosque complex was a
temple dedicated to god-
dess Saraswati and barred
Friday namaz at the site.

The court reasoned that
it did not want to “create
tension” in a “very sensi-
tive” issue.

A three-judge Bench
headed by Chief Justice of
India Surya Kant, as an al-
ternative, asked the State
of Madhya Pradesh to iden-
tify an open space near the
disputed site for the Mus-
lim community to offer na-
maz on Fridays between 1
p.m. and 3 p.m. as an ad
hoc measure till the case is
finally decided by the top
court.

The Bench further pro-
hibited the Archaeological

shared space: A view of the Bho;shala Temple -Kamal Maula
Mosque complex in Dhar. ANI

Survey of India (ASI) from
allowing any structural al-
terations to be made to the
disputed structure without
the prior permission of the
top court. The court issued
formal notice to the State
of Madhya Pradesh and the
Union government.

‘Ready to resolve issue’

“Let us not pass any order
which creates tension. We
are ready to hear the case
on a day-to-day basis and
resolve the issue. We re-

quest both sides to have
patience. It is only a matter
of a few days,” Chief Justice
Kant assured the Muslim
appellants.

Urging the court to pass
an interim order of status
quo, senior advocate A. M.
Singhvi, for the appellants,
said “fraternity” seemed to
be the “most forgotten
word” in recent times. Sta-
tutes like the Places of Wor-
ship (Special Provisions)
Act 0f 1991 were enacted to
stop exactly situations like

this from emerging when
religious places from anti-
quity were at risk of losing
their identity, Mr. Singhvi
said.

“The 1991 Act was
meant to stop this eye-for-
an-eye... Somebody has
sought a survey of the Taj
Mahal. This would never
stop unless the 1991 Act is
strictly adhered to... Ayod-
hya was a one-time excep-
tion,” Mr. Singhvi
submitted.

Senior advocate Huzeifa
Ahmadi, also for the appel-
lants, said the declaration
was made on a writ peti-
tion. Facts were highly dis-
putable and the persons
who prepared the ASI re-
ports relied upon by the
High Court were not cross-
examined, he said.

Status quo

The High Court’s judgment
had acknowledged the dis-
puted site as a centuries’
old mosque, and the ba-
lance of convenience lay in
favour of status quo ante,

Mr. Ahmadi said. The Chief
Justice made a request to
the senior advocates, re-
minding them that the is-
sue was “very sensitive”,
and comments made in
court should not be misin-
terpreted outside.

On May 15, the Madhya
Pradesh High Court ruled
that the disputed Bhojsha-
la-Kamal Maula mosque
complex in Dhar district
was a temple dedicated to
Goddess Saraswati. It had
simultaneously quashed a
decades-old ASI order that
had allowed the Muslim
community to offer Friday
prayers at the site.

The High Court had also
said that the Centre and
the ASI could decide on
the Bhojshala complex’s
administration and
management.

The Hindu community
considers the Bhojshala a
temple dedicated to god-
dess Saraswati, while the
Muslim side calls the 11th
century monument the Ka-
mal Maula mosque.

15J7. SC suggests temporary prayer space for Muslims near Bhojshala
complex

oA AT A HISTATAT TR F e FgaeAmat & fov srear sarer vue w1
EICRED)

e The Supreme Court on Tuesday refrained from restoring status quo ante after the Madhya
Pradesh High Court declared that the Bhojshala-Kamal Maula mosque complex was a
temple dedicated to goddess Saraswati and barred Friday namaz at the site.

ITIAH AT (Supreme Court) o HITeAR 1 UTRFYTY gdad (Status Quo Ante) SgTel
FeT T Rl fohdT, ST ALY Y& 3T #41™1erd (Madhya Pradesh High Court) =7 $isrermelT-
FAT Hier AT IRWT (Bhojshala-Kamal Maula Mosque Complex) & &dY TREadt

(Goddess Saraswati) & AT &I (Temple) El’lﬁ?fﬂv_{?fg’lfaﬁ YHAR Y TATS (Friday

Namaz) W I o1 &T |

e The court reasoned that it did not want to “create tension” in a “very sensitive” issue.
AT # gl o a8 39 “37cdd Hagerefier (Sensitive)” AMFS & “deld (Tension)” 3cdeal 8T
AT dTedT|
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e Athree-judge Bench headed by Chief Justice of India Surya Kant, as an alternative,
asked the State of Madhya Pradesh to identify an open space near the disputed site for the
Muslim community to offer namaz on Fridays between 1 p.m. and 3 p.m. as an ad hoc
measure till the case is finally decided by the top court.

AR F FET e (Chief Justice of India) FAHTA (Surya Kant) T 3EF&TdT arell diet-
e Y fs (Three-Judge Bench) & dohloueh cOaTdT & & 7 HEY Y2 IHK (State of
Madhya Pradesh) @ feiger fer o @ faaried T2rer & forhe HiFes afer™ (Muslim
Community) & feIT ¢sFaR &1 E1eT 1 a9t & 3 Ft & &I 7dATST (Namaz) 37eT F¥el & Teh Fell
YT (Open Space) fAfeed HY| Tg sgaTdyT AT & 3ifas 0T d aRke (Ad Hoc) 3919 &
&9 H o] Q|

e The Bench further prohibited the Archaeological Survey of India (ASI) from allowing any

structural alterations to be made to the disputed structure without the prior permission of the
top court.

1S o IR qRTTed {A&TOT (Archaeological Survey of India - ASI) @I 8 fader fear & ag
ITIAH AR (Supreme Court) 3T I8 eTAT o 9= faaried Serer  fohalr o Jehr o1

HIGATHS TR (Structural Alterations) & 81 &

e The court issued formal notice to the State of Madhya Pradesh and the Union
government.

T o {EF YU TIFK (State of Madhya Pradesh) 3iR &g #I&R (Union Government)
&I 3igaTie Afed (Notice) ST foram|

‘Ready to resolve issue’

HTHS HT TATHTT 3 & foT IR

e “Let us not pass any order which creates tension.
“37TST, g VAT IS LT TR o Y [rad a1 (Tension) 3cde<1 &1
e We are ready to hear the case on a day-to-day basis and resolve the issue.
& 50 A 1 9fafdet (Day-to-Day Basis) GAaTS aiat 3R SHHT HATUTA et & FIT HIR
gl
e Werequest both sides to have patience.
g a1t vall § 8 (Patience) ST TWe T 3T A B |
e |tis only a matter of a few days,” Chief Justice Kant assured the Muslim appellants.
g hd ol $O Teell I F1d §,” HET wArAeiier FAHIT (Chief Justice Kant) = Fi¥esr
iR ar3T (Muslim Appellants) 3T 3TRaEd fohaT|

e Urging the court to pass an interim order of status quo, senior advocate A. M. Singhvi, for
the appellants, said “fraternity” seemed to be the “most forgotten word” in recent times.

3TAFAT3T T 3R T IS 31T v. v, f{wdh (A. M. Singhvi) & =arareT & gamiegfa
(Status Quo)wwﬁwﬂaﬁwmﬂmmwwmgm%m%mﬁ
“FYT (Fraternity)” T 31fereh 87elT T a1 2reg; it 81l B

e Statutes like the Places of Worship (Special Provisions) Act, 1991 were enacted to stop
exactly situations like this from emerging when religious places from antiquity were at risk of
losing their identity, Mr. Singhvi said.

At f&erdY & gt foh qar Furer (Frehy 39aren) rfafaraer, 1991 (Places of Worship (Special
Provisions) Act, 1991) Si¥ &Ielel 8T FehR T GRTEUTAAT T Ueohed & TIT FATT 37T A, 519

greT anfdie el (Religious Places) &Y UgdTeT @et T WRT 3cleaT g1 FehdT 2AT|

e “The 1991 Act was meant to stop this eye-for-an-eye... Somebody has sought a survey of
the Taj Mahal.
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“1991 T FFATATF (1991 Act) 3T YR T HTW & deo AW (Eye-for-an-Eye) arell Al 1
Ahet & TN AT 377 7. [FEt  ATsIAge (Taj Mahal) &7 88 TF&T0T aTey T ART Fr &

e This would never stop unless the 1991 Act is strictly adhered to... Ayodhya was a one-time
exception,” Mr. Singhvi submitted.

g TR a9 deh A6T TohalT STd deh 1991 & HTATATHT (1991 Act) FT FORAT & UTeled I8
foham ST, .. 3T (Ayodhya) Ueh IR T 379dTe; A1,” ST e & g |

e Senior advocate Huzeifa Ahmadi, also for the appellants, said the declaration was made on
a writ petition.

IEHAHT T 3R A TRES HAaerlT goAHT IEHE (Huzeifa Ahmadi) = g o Tg BIvoT Teh
e FrfRreT (Writ Petition) T &Y 315 2|

e Facts were highly disputable and the persons who prepared the ASI reports relied upon by
the High Court were not cross-examined, he said.

3egiel gl foh HATHl o I 3icdd faarfed (Disputable) § 3R 3Ta #amme™ (High Court)
EanT fiet veaams Raiet (AS| Reports) O $RIAT 37T 91301, 3o IR et aTel e faradr l
gfaadiaTor (Cross-Examination) #&r fohar I

Status quo

FyTieyfa

o The High Court’s judgment had acknowledged the disputed site as a centuries-old mosque,
and the balance of convenience lay in favour of status quo ante, Mr. Ahmadi said.

3od ATy & faoty A fqarfed wyer o afedl e #fsre & &7 7 TlwR & o 3k
giaeT & wqer (Balance of Convenience) &I Rgia qd Furfyfe (Status Quo Ante) S=TT
TG & 9&T H T, AT 4f 3rgAd o g

e The Chief Justice made a request to the senior advocates, reminding them that the issue
was “very sensitive”, and comments made in court should not be misinterpreted outside.

HET FATATERr o IR JTRTFATHT T U Il §U e TAROT 1T foh g Tawy "aredat
waeaelier & 3R~ & Y 1S fecqfora & a1ex T 31 FgT foenTell ST TR |

e On May 15, the Madhya Pradesh High Court ruled that the disputed Bhojshala-Kamal
Maula mosque complex in Dhar district was a temple dedicated to Goddess Saraswati.

15 AE ST AT YT 3T AT o A0 fear i 4 forer [ faarfea sivsrermen-warer wter
Afteg IRET 3 TREFAY FF IATT v AR &

e |t had simultaneously quashed a decades-old ASI order that had allowed the Muslim
community to offer Friday prayers at the site.

TR = 1Y & HRAT YTcTed HETOT (AS|) o 3T GRIeht YXTe 377erer bt f foldeet o fem,
TSrEeh 3iceTeT AT FHGTT T TET YFAR Y AATSH 37eT e i HeTATT & 18 Y|

e The High Court had also said that the Centre and the ASI could decide on the Bhojshala
complex’s administration and management.

3T TR o g 37 gl AT foh g TR 3R AR [retea qfator (AS) sisrermar aRes &
UM UG JaeleT o ¢ H A0 of Il &

e The Hindu community considers the Bhojshala a temple dedicated to Goddess Saraswati,
while the Muslim side calls the 11th-century monument the Kamal Maula mosque.

R worer siisrerrer 1 &t wREad @ TATIT Ueh HICT AT §, STdich HieersT 9aT 38 114
QATEY & TN T FATT Aol ATSE & & & AT T &

Address : 3rd Floor, KV Tower, Padleyganj Road, Gorakhpur
Email Id : info@patrioticias.in

Contact Number : 9971932488
Website : patrioticias.in

Page8



[0
TELEGRAM CHANNEL: https://t.me/patrioticlAS

YOUTUBE CHANNEL: hitps://www.voutube.com/@PatrioticlAS
CONTACT: 9971932488

+

‘;&!) I3 a v 3 b

Address : 3rd Floor, KV Tower, Padleyganj Road, Gorakhpur
Email Id : info@patrioticias.in

Contact Number : 9971932488 .
Website : patrioticias.in

Page9



[0}

YOUTUBE CHANNEL: hitps://www.voutube.com/@PatrioticlAS
CONTACT: 9971932488

U TELEGRAM CHANNEL: https://t.me/patrioticlAS

Bhojshala—Kamal Maula Mosque is a historically and archaeologically significant
site located in Dhar district, Madhya Pradesh.

It is one of India's most sensitive heritage sites due to overlapping historical,
archaeological, and religious claims.

The site is protected by the Archaeological Survey of India (ASI).

Historical Background

The site is traditionally associated with King Bhoja (11th century CE) of the
Paramara dynasty, who ruled from Dhar.

According to historical traditions, Bhojshala is believed to have functioned as a
centre of learning dedicated to Goddess Saraswati, where scholars studied
Sanskrit, philosophy, and literature.

During the Delhi Sultanate, parts of the earlier structure are believed to have been
incorporated into what is now known as the Kamal Maula Mosque, named after the
Sufi saint Kamal al-Din (Kamal Maula).

Architectural Features

The complex contains:

o
O
O

Pillars and carvings displaying classical Hindu and Jain architectural styles.
Islamic arches and prayer spaces added during the Sultanate period.
Numerous inscriptions in Sanskrit, Arabic, and Persian.
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e Itisan example of a monument reflecting multiple historical phases.
Religious Significance

o For Hindus: The site is revered as the ancient Bhojshala, associated with Goddess
Saraswati and King Bhoja.

e For Muslims: It is regarded as the Kamal Maula Mosque, an important place of
worship linked with the Sufi saint Kamal Maula.

ASI Management Arrangement

The ASI regulates access according to directions issued from time to time by the competent
authorities. The arrangement has generally included:

e Hindu worship on Tuesdays.

e Muslim prayers (Namaz) on Fridays, subject to the applicable administrative and
judicial directions in force.

e On occasions when Vasant Panchami falls on a Friday, the matter has historically
required special administrative or judicial arrangements because both communities

seek access.

Odisha panel clears early
release of prime convict in
murder of Graham Staines

Satyasundar Barik
BHUBANESWAR

Dara Singh, the prime con-
vict of the gruesome mur-
der of Australian Christian
missionary Graham
Staines and his two minor
sons in 1999, is likely to be
set free soon after the Od-
isha State Sentence Review
Board recommended his
release from jail on ground
of “good behaviour”.

Mr. Singh is currently
lodged in Keonjhar district
jail in Odisha, while he has
already spent over 26 years
in different jails after he,
along with several others,
had set fire to a van in
which Staines and his sons
were sleeping on the night
of January 22, 1999.

His release was recom-
mended by the Director
General of Police (Prison)
after receiving a proposal
to the same effect from Ke-

designated CBI court.

onjhar district authorities.

“On receipt of approval
from the government dur-
ing November 2025, all 18
life convicts have been re-
leased from jails. All 14 de-
ferred cases were placed
before the board for con-
sideration of their prema-
ture release. Dara Singh’s
case was one of them,” said
an official of Odisha’s Di-
rectorate of Prison and
Correctional Services.

The Board had earlier

deferred Singh’s case to
obtain a fresh report from
authorities in Auraiya dis-
trict of Uttar Pradesh, his
home district, as the last
report from the Auraiya
Superintendent of Police
dated back to 2022.

On January 22, 1999,
Graham Staines and his
two sons had come to Ma-
noharpur in Keonjhar dis-
trict to attend a jungle
camp, an annual gathering
of Christians of the area.
While they were sleeping
in a wagon, a mob led by
Mr. Singh set the van on
fire. The assailants alleged
that Staines was involved
in forced conversion of
Hindus to Christianity.

Between 1999 and
2000, a total of 51 people
were arrested in connec-
tion with the murder. 13 in-
dividuals and Dara Singh
were convicted by a desig-
nated CBI court.
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15J7. Odisha panel clears early release of prime convict in murder of Graham
Staines

NS Yorer & ATEH Vo &A1 A & HET A i FHAGE Rets 1 Aoy &Y

Dara Singh, the prime convict of the gruesome murder of Australian Christian missionary
Graham Staines and his two minor sons in 1999, is likely to be set free soon after the
Odisha State Sentence Review Board recommended his release from jail on the ground of
“‘good behaviour”.

T e, oI 1999 & sifeeforans $ur$ el armesr weoq T 3o7eh & aAraforer gat &y e
& T T SIS ST 31T AT, 1 &fver €1 ReT fonam S Fenetr €, ardifeh 3f3em T wam waiten
1S o " 3T ATEROT & YR T SHAT Siel T RETS hr 32 am gl

Mr. Singh is currently lodged in Keonjhar district jail in Odisha, while he has already spent
over 26 years in different jails after he, along with several others, had set fire to a van in
which Staines and his sons were sleeping on the night of January 22, 1999.

Y fiig g # fEer & FAR e S 7 a¢ & | 3751 AR Siail 7 26 a¥ F 310w TAT
T §, Fif 3oglet 39T S ATAAT & T1T AR 22 FaadY 1999 FI T 3T dT 3 3797 o1
& o, Torast Imew T 3R 3oTeh O A @ U

His release was recommended by the Director General of Police (Prison) after receiving a
proposal to the same effect from Keonjhar district authorities.

SeTeht ReTS 1 17eia gfaw Agrfaeers (FRER) o FaieR e & it & ured seda &
YR G |

“On receipt of approval from the government during November 2025, all 18 life convicts
have been released from jails. All 14 deferred cases were placed before the Board for
consideration of their premature release. Dara Singh’s case was one of them,” said an
official of Odisha’s Directorate of Prison and Correctional Services.

" 2025 F FIHR & T GIed glet o a1e Hell 18 HTsiiaet FRIETH yred St &1 siell &
fer & o | Fufira e arw 14 smrat # 37h FAad Res T TR F@ & fr g s
THET T TR 31T, TSiaTet gRT T 1 Al 8ff AT AT, g SRy 3BT FREN v
YUR A1 feenmery & v 3T &

The Board had earlier deferred Singh’s case to obtain a fresh report from authorities in
Auraiya district of Uttar Pradesh, his home district, as the last report from the Auraiya
Superintendent of Police dated back to 2022.

NS 7 3 T RE & AH H TN F 3T GQA & 3e7ah 36 foret AT & sifRmiat & 78
RAE gred et 1 feote foram o, it s gfew sreftars i 3ifaa RaiE 2022 & oY)

On January 22, 1999, Graham Staines and his two sons had come to Manoharpur in
Keonjhar district to attend a jungle camp, an annual gathering of Christians of the area.

22 STa{t 1999 I ATEH F&H IR 3a7eh & I FAIFR fra & ARG 7 879 o SASl & ardeh
Storel FATAT 7 197 oft 37T |

While they were sleeping in a wagon, a mob led by Mr. Singh set the van on fire.

SIS d U 3T H AT 8 O, 7 A Rg & AAcca arel 8fis o 39 arget & 37T o &

The assailants alleged that Staines was involved in forced conversion of Hindus to
Christianity.

GHCITERT 1 IR o1 AT o Feow g3t 1 $a$ et A Farqds ysftavor i 7 dfered |
Between 1999 and 2000, a total of 51 people were arrested in connection with the murder.
1999 & 2000 & sI<T H §IT & FY H el 51 AT ! FIRTAR Foham ara|

13 individuals and Dara Singh were convicted by a designated CBI court.

i Wefiamg =ararer ganT 13 safFaat a1 grr g & e sg3mar |
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What is meant by ‘trial in absentia™?

Who can be tried in absentia under BNSS? What changed under the new criminal law? How does the law protect the accusedss right to fair trial?

What happens if the accused later appears before the court? Why was trial in absentia introduced?

EXPLAINER
Rizmi Lia M.

The story so far:
Special NIA Court in Jammu
has issued a non-bailable
warrant against Hafiz Saeed,
the Pakistan-based chief of the
proscribed terror outfit Lashkar-e-Taiba
(LeT), in connection with the
investigation into the Pahalgam terror
attack. The warrant was issued at the
request of the National Investigation
Agency (NIA). The order was passed by
the Special Judge of the NIA Court on July
8, two days after a supplementary
chargesheet was filed against Saeed in the
Pahalgam terror attack case.

Since Saeed is unlikely to appear
before an Indian court, the agency is
expected to seek a trial in absentia under
Section 356 of the Bharatiya Nagarik
Suraksha Sanhita (BNSS), which replaced
the Code of Criminal Procedure (CrPC). In
its supplementary chargesheet, the NIA
has charged Hafiz Saeed both in his
individual capacity and as the chief of the
banned Lashkar-e-Taiba (LeT) and its
proxy outfit, The Resistance Front (TRF).

“The accused has been charged under
various provisions of the Bharatiya Nyaya
Sanhita (BNS), 2023, and the Unlawful
Activities (Prevention) Act, 1967. The NIA
has also invoked provisions relating to
waging war against India and hatching a
conspiracy from across the border;” the
agency said.

What is trial in absentia?
Atrial in absentia refers to a criminal trial
conducted in the absence of the accused.
Section 356 of the BNSS provides that if
a person declared a proclaimed offender
has absconded to evade trial and there is
no immediate prospect of arrest, the
court may treat the accused’s absence as a

waiver of the right to be present during
the proceedings. After recording its
reasons in writing, the court may proceed
with the inquiry, trial and
pronouncement of judgment as if the
accused were present.

Under the Code of Criminal Procedure,
1973 (CrPC), the predecessor of BNSS,
Section 82(4) of CrPC allows proclamation
and attachment of the property of an
absconding accused, and Section 317 of
CrPC allows the Judge or Magistrate to
conduct trial of an accused in his absence
in certain specific cases. Section 299 CrPC
allows the Judge or Magistrate to record
the evidence in absence of absconded
accused if there is no prospect of
arresting him soon.

Those provisions provide a discretion
to a presiding officer to conduct an
in-absentia trial only when it feels that,
firstly, the personal attendance of the

The law does not permit courts to try every accused person in their absence. It applies only to a
“proclaimed offender”, as defined under Section 84 of the BNSS. GETTY IMAGES

accused before the court is not necessary
in the interests of justice, and secondly,
the accused persistently disturbs the
proceedings in court. But none of those
provisions allowed full-fledged trials in
absentia. As a resul, trials often remained
pending for years until the accused was
apprehended.

‘Whom does it apply to?
The law does not permit courts to try
every accused person in their absence. It
applies only to a “proclaimed offender”,
as defined under Section 84 of the BNSS.
Under Section 84(4), where a
proclamation has been issued against a
person accused of an offence punishable
with imprisonment of 10 years or more,
life imprisonment, or death under the
Bharatiya Nyaya Sanhita, 2023, or any
other law, and the person fails to appear
at the specified place and time, the court

may, after making such inquiry as it
considers necessary, declare the person a
proclaimed offender.

Thus, trial in absentia is available only
in cases involving serious offences
punishable with imprisonment of at least
10 years, life imprisonment, or death,
where the accused has been declared a
proclaimed offender.

‘What are the procedural safeguards
under Section 3562

Section 356 lays down several procedural
safeguards before a trial can commence
in the absence of the accused. These
include the issuance of two consecutive
warrants of arrest within an interval of at
least 30 days. A notice must also be
published in a local or national
newspaper, giving the accused 30 days to
appear before the court. In addition, the
notice must be displayed at the accused’s
last known place of residence, and a
relative or friend of the accused must be
informed about the trial.

The trial cannot commence until 90
days have elapsed from the date of
framing of charges, giving the accused
sufficient opportunity to appear before
the court. If the absconding accused does
not have legal representation, the court
must appoint a defence lawyer at the
State’s expense to safeguard the accused’s
right to a fair trial.

of prosecution wi
recorded before the commencement of
the trial may be used as evidence against
the absconding accused. However, if the
accused later appears or is apprehended,
the court may permit cross-examination
of witnesses in the interest of justice.

The deposition and examination of
witnesses may, as far as practicable, be
recorded through audiovisual electronic
means. Such recordings must be
preserved to ensure transparency,
accuracy and the integrity of the trial
process, and to facilitate review if the
accused is subsequently apprehended.

THE GIST

v

Section 356 of the BNSS
provides that if a person
declared a proclaimed offender
has absconded to evade trial
and there is no immediate
prospect of arrest, the court
may treat the accused’s
absence as a waiver of the right
to be present during the
proceedings.

v

If the accused later appears or
is apprehended, the court may
allow cross-examination of
witnesses in the interest of
justice. Witness testimony can
also be recorded through
audiovisual means and
preserved for future review.

15J7. What is meant by ‘trial in absentia’?

‘TTA ST TsHISAT T AT 37 82

o A Special NIA Court in Jammu has issued a non-bailable warrant against Hafiz Saeed, the
Pakistan-based chief of the proscribed terror outfit Lashkar-e-Taiba (LeT), in connection with
the investigation into the Pahalgam terror attack.

SIFH (Jammu) &1 Ueh faRIY TAATST 3reTerd (Special NIA Court) o IR ATdFam! g
(Pahalgam Terror Attack) T Jirg & fAerffer 7 Tifehears Feua ufaefa sndward deres
TRFI-U-AIET (Lashkar-e-Taiba - LeT) & 9@ gifthar S (Hafiz Saeed) & faeeyr IR-
STATAAT aRe (Non-Bailable Warrant) ST forar g1

e The warrant was issued at the request of the National Investigation Agency (NIA).
Ig INE USET H=WoT HFHFIOT (National Investigation Agency - NIA) & 3eR1er o ST
[EZKIE

e The order was passed by the Special Judge of the NIA Court on July 8, two days after a
supplementary chargesheet was filed against Saeed in the Pahalgam terror attack case.

g 372 8 SIS I TAATET =ArATerd (NIA Court) o faehy =aramefier (Special Judge) ZaRrT
qTRd {3 a1, ST dg A ATAFHATE! gHaT (Pahalgam Terror Attack) FATHe 7 TG & [a%ey

9 IRYYF (Supplementary Chargesheet) SRR fhT STt & &F fa;ra’rcrgml

e Since Saeed is unlikely to appear before an Indian court, the agency is expected to seek a
trial in absentia under Section 356 of the Bharatiya Nagarik Suraksha Sanhita (BNSS),
which replaced the Code of Criminal Procedure (CrPC).

A T$g (Saeed) F HRART =R & HHET 3UTETA §let T HHIGAT T8l §, SATOT Tordr
AR ARTR Y& |igdT (Bharatiya Nagarik Suraksha Sanhita - BNSS) T RT 356 &
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3icTael Jreqafeafer F HFHSHAT (Trial in Absentia) Tellal FT 3R F Hehcll &, ToTa=1 &3 WhHaT
"fedT (Code of Criminal Procedure - CrPC) &7 21T foram &1

In its supplementary chargesheet, the NIA has charged Hafiz Saeed both in his individual
capacity and as the chief of the banned Lashkar-e-Taiba (LeT) and its proxy outfit, The
Resistance Front (TRF).

39T 9T HRAYT (Supplementary Chargesheet) & TAHTET (NIA) o g1fher @de (Hafiz
Saeed) X ATFRTT T & TAT FfAGTAT TITeeT RFT-T-JFET (Lashkar-e-Taiba - LeT) 3R
38 Hgae Haroet & IEEH e (The Resistance Front - TRF) & Y@ & &9 # 3RIY &91T7
gl

“The accused has been charged under various provisions of the Bharatiya Nyaya Sanhita
(BNS), 2023, and the Unlawful Activities (Prevention) Act, 1967. The NIA has also invoked

provisions relating to waging war against India and hatching a conspiracy from across the
border,” the agency said.

TSI & g, “HIAgered TR AT =4 |igaTr, 2023 (Bharatiya Nyaya Sanhita - BNS, 2023)
T Frerst arfafaferat (feramon) srfafae, 1967 (Unlawful Activities (Prevention) Act,
1967) s fafdiest eRI3it & 37cTeldl IRIY oRIT 91T §| TAITET (NIA) = R * Fageyr gour S5
(Waging War Against India) TT HYAT IR & ¥397 (Conspiracy) I« & Hafeid JTaeieT ¢
oy e gl

What is trial in absentia?

Freafeafar F FFEAT (Trial in Absentia) FT 82

A trial in absentia refers to a criminal trial conducted in the absence of the accused.
Frqafeafer 7 HHSAT (Trial in Absentia) & 3R OF TITAF FHea (Criminal Trial) A g, S
TG T Ui & Temr ST & |

Section 356 of the BNSS provides that if a person declared a proclaimed offender has

absconded to evade trial and there is no immediate prospect of arrest, the court may treat the
accused’s absence as a waiver of the right to be present during the proceedings.

fivaTHTd (BNSS) T 4RT 356 & 3TdR, Afe; ¥ 3ra=melt (Proclaimed Offender) €A
T ara 1S eaferd Hened @ aare 3 ToIT IR g1 9141 81 R 3qehr efrer FaRerary it s
HIHTAAT o B, Al ~ATATOr JTFYeF T HTIEUTT T HRIATEN & GRIeT TR TGl o 38
3TRPR & IR & & F AT Hevel &

After recording its reasons in writing, the court may proceed with the inquiry, trial and
pronouncement of judgment as if the accused were present.

39T HROT T AT § 7 &7 Fat o a1G AT A (Inquiry), FFEH (Trial) 72T forofr
AR (Pronouncement of Judgment) & YTshaT 3 TR 33T SGT Fehell &, HIell HTHYFA
3978 &l

Under the Code of Criminal Procedure, 1973 (CrPC), the predecessor of BNSS, Section
82(4) of CrPC allows proclamation and attachment of the property of an absconding accused,
and Section 317 of CrPC allows the Judge or Magistrate to conduct trial of an accused in
his absence in certain specific cases.

fleaTaTH (BNSS) & qdadt g8 Ffskar @fgar, 1973 (Code of Criminal Procedure, 1973 -
CrPC) 1 4RT 82(4) TR 3Tegercl sht Tl Sl SCETTUTT Td Frehl hT 3T il &, TUT URT 317
o faQ TRTEfat & =armeier (Judge) a1 ATSIFEE (Magistrate) I 3o $r 3rqafeata
H FeFe AT Tt T AT & B

Section 299 of CrPC allows the Judge or Magistrate to record the evidence in absence of
absconded accused if there is no prospect of arresting him soon.
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HHIRdIY (CrPC) T aRT 299 o 37cAaTd, Afe HIR 31T i <frer FREARY By Feraretr 1 g1,
Farareier (Judge) A1 ATIFEE (Magistrate) 3HhHT IUTEATT F AT (Evidence) &of T Hehell
gl

Those provisions provide a discretion to a presiding officer to conduct an in-absentia trial
only when it feels that, firstly, the personal attendance of the accused before the court is not
necessary in the interests of justice, and secondly, the accused persistently disturbs the
proceedings in court.

4 yraerre e sfFRY (Presiding Officer) T haet sty sreaf¥afar 7 e (In-
Absentia Trial) Tellel T fAdRITRIRR FeloT I 8, ST TUH, =379 o foe #H HfAgerd
ST SUTEYTT 2T o 81, 3R i, JTHYFT =AT T & HRIATET H TINAR STeM
3ceel T B

But none of those provisions allowed full-fledged trials in absentia.

fohe] SoTel & 1S ot rarerreT ot ¥ & reqafeufer & FFHaar (Full-Fledged Trial in Absentia)
Tellel T JeTATC LT ST AT

As a result, trials often remained pending for years until the accused was apprehended.

HoIEdEy, AFHEH (Trials) IFER HfAGF H FRFEA a0 S auf ae difdd oo T F

Whom does it apply to?
Ig et I AT glaT 82

The law does not permit courts to try every accused person in their absence.
TG Flefel AT o Fedeh HTFIF T 3HhT ITuredtes 7 Raror sweet 1 At =gl &
It applies only to a “proclaimed offender”, as defined under Section 84 of the BNSS.

g ol ATATHTH (BNSS) T ¥RT 84 & HAd TR * 3g@¥e 3ravmeft (Proclaimed

Offender)" I &I o] 1T &

Under Section 84(4), where a proclamation has been issued against a person accused of an
offence punishable with imprisonment of 10 years or more, life imprisonment, or death
under the Bharatiya Nyaya Sanhita, 2023, or any other law, and the person fails to appear at
the specified place and time, the court may, after making such inquiry as it considers
necessary, declare the person a proclaimed offender.

URT 84(4) % AR, I SRAT 7 |, 2023 3727 fhell 317 Flefat o 3icelr 10 a¥ &
37 HTUF & FREA, ATelae FRIAT 37T FES A &S 3RY & 3R & fageyr
3CEIYUT SARY &1 915 @1 3R ag uTiRa a9 va ¥ R 3ufeud gl & fawd I8, ar =amarey
ITAITH TS ST ATl ST e o 916 38 3T Iroredt DT T et 1

What are the procedural safeguards under Section 3567

YR 356 & 3icratcT TihaTcaeh YI&TT U FIT 82

Section 356 lays down several procedural safeguards before a trial can commence in the
absence of the accused.

RT 356 TG T 3reTafEafcr & faamor uker e & Id 3t fwarcas geam surat &1
ATt I B

These include the issuance of two consecutive warrants of arrest within an interval of at
least 30 days.

SoTH HH-H-H# 30 AT & AT W F9aR & FATFIRY aRe SR &3 A gl

A notice must also be published in a local or national newspaper, giving the accused 30
days to appear before the court.
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gaeh AR, Teh FUTEART AT TSET FATIR - H FoAT Feh1fRIct BT STl =g e, Toraet arfagerd
T FIITI o THET 39U glat o ferw 30 =t &1 w3 fgam S|

In addition, the notice must be displayed at the accused’s last known place of residence,
and arelative or friend of the accused must be informed about the trial.

S8 A1Y &1, Tl HTAgerd o ifesr AT farmy Turer ) ot v e v Ser =nfgv qur 3as
ferdt afster a1 = &t faraoT dhr e & siel e

The trial cannot commence until 90 days have elapsed from the date of framing of charges,
giving the accused sufficient opportunity to appear before the court.

IR 7 e e & Faf & 90 Rt qoT get ook faramRoT wrest w1eT fovam ST Feher, ATfeh g erd
P SARATAT & THET 3UTEAT glat T TATCT AT AT Tah |

If the absconding accused does not have legal representation, the court must appoint a
defence lawyer at the State’s expense to safeguard the accused’s right to a fair trial.

e TR TG & are faftres wfafaferea suersy &€t &, A amamerd i 3ifaged & fasqar
farerRor & J1fARR 1 76T & TeT & o7 W Ueh qa1d a1 A gercd ket gl

Statements of prosecution witnesses recorded before the commencement of the trial may
be used as evidence against the absconding accused.

TEraRoT 98T 81 & I gof fohT a7 JrfRASTeT vat & ararel & ST I JHercl o faweer wmea
& T 7 39T T 31 el €

However, if the accused later appears or is apprehended, the court may permit cross-
examination of witnesses in the interest of justice.

gTellieh, Ife; TTAYeFct ST, 3 3T g1 STl § 31T FRFAR < fordm ST &, ot =ararery
i # Iraret 1 f3RE (Cross-examination) 1 3eTAfd & Hehell &1

The deposition and examination of witnesses may, as far as practicable, be recorded
through audiovisual electronic means.

STET e HHA B, ITATE! & aATeT AT TOETUT Y HeT-GRT oareiiard Aregar § Ravrs fawar
eheTT &

Such recordings must be preserved to ensure transparency, accuracy and the integrity of
the trial process, and to facilitate review if the accused is subsequently apprehended.

Y RepITSaT Rt TRETRYAT, WErhdT T fareRoT Tfsha T 3r@sdT Giated e & fov gRiard
T ST <R TUT ey HTHYF dfie; 7 FIRTAR &1 ST oY Go: GETOT hr FIAET STelets iled
€] SeTehT TRETUT 3T &
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India bans import of goods
made using forced labour
amid pending U.S. probe

NEW DELHI

The Government of India
has issued a notification
banning the import of
goods manufactured using
forced labour, a significant
step towards clearing the
path towards the signing of
an interim trade agree-
ment with the U.S.

The U.S. is currently in
the process of releasing its
final decision on the tariffs
it plans to levy on coun-
tries that it says have not
done enough to stop the
import of goods made us-
ing forced labour.

“The import of goods
produced or manufac-
tured, wholly or in part,
through the use of forced
labour is prohibited,” the
Ministry of Commerce and
Industry said in its notifica-
tion. It added that the Un-
ion government may, from
time to time, specify the
goods whose import shall
be prohibited under this
paragraph.

“The procedure for con-
ducting an enquiry by the
Director General of Fo-
reign Trade into the use of
forced labour in the pro-
duction of such goods shall
be as prescribed in the
Handbook of Procedures,

The govt. said it ma
from time to time
specify the goods
whose import shall
be prohibited

2023,” it added. Under its
draft proposal following an
investigation, the U.S.
found that India and 53
other countries “failed to
impose and effectively en-
force” prohibitions on the
import of goods produced
using forced labour. As
such, it proposed a tariff of
12.5% on imports from
these countries.

Commerce Secretary
Rajesh Agrawal confirmed
on Monday that India had
made its submissions to
the U.S. on the matter and
protested the tariffs.

This pending decision
has led to significant un-
certainty surrounding the
India-U.S. trade deal, with
Commerce Minister Piyush
Goyal and Mr. Agrawal sep-
arately saying India would
sign a deal only once it is
established that it will re-
ceive a comparative advan-
tage over its competitors.

One key factor in esta-
blishing this comparative
advantage is to see what ta-
riffs the U.S. plans to levy

under its various investiga-
tions. The second investi-
gation is into whether the
U.S.s trade partners are us-
ing excess capacity to ex-
port to the U.S. to the detri-
ment of the American
economy.

According to the notifi-
cation by the Commerce
Ministry, “forced labour”
means “all work or service
which is exacted from any
person under the menace
of any penalty and for
which the said person has
not offered himself volun-
tarily, as defined under the
ILO Forced Labour Con-
vention, 1930 (No. 29)”.

According to Manoj Mis-
hra, Partner and Tax Con-
troversy Management
Leader, Grant Thornton
Bharat, the introduction of
a prohibition on imports of
goods produced through
forced labour marks a sig-
nificant policy shift in In-
dia’s trade framework.
“While India has so far re-
lied largely on labour and
criminal laws to address
forced labour domestical-
ly, the Foreign Trade Policy
now incorporates a dedi-
cated trade measure
aligned with international
standards under the ILO
Forced Labour Conven-
tion,” Mr. Mishra said.

15J7. India bans import of
goods made using forced
labour amid pending U.S.
probe

AR I dfed T F AT
HRA oS3 47 & AT
T3t & AT W gfAeer s

e The Government of India
has issued a notification banning the
import of goods manufactured using
forced labour, a significant step
towards clearing the path towards the
signing of an interim trade
agreement with the U.S.

HRA TIHR o ST HH HT TG Hleh
AT aEq3it & 3mara ) wfday oema
el Jrftrgere oy 1 §1 5 AR
& Y HARA IR FAST T
EEATET ST AT JAET Flel S TG2m
Ueh AUl e HIlT oI 6T ¢

e The U.S. is currently in the
process of releasing its final decision
on the tariffs it plans to levy on
countries that it says have not done

enough to stop the import of goods
made using forced labour.

AN adAT 7 3 20T IR 9T STt
arel et (SR) & Farer 7 3r9e 3ifaa
Ao SR e A ufrar & &, S
IR 7 SHHI el § oh Irgiel T3 HH
& AT aEqg3it & 3mard A Ak &
o gaTea v 787 fhe €|

e “Theimport of goods produced or manufactured, wholly or in part, through the use of
forced labour is prohibited,” the Ministry of Commerce and Industry said in its
notification.

"FELHT HH T IR FIah, qoTeT: Iryar 3w & F, Seariea a1 fafda awqait w1 amara
g ¥, % a1 Aoy Ud ST HAT o 3= 1TergaeTr 3 e

e |t added that the Union government may, from time to time, specify the goods whose import
shall be prohibited under this paragraph.

SHH Ig &1 heT 14T [ g THER FHI-HHAY T 3oT aE3T T FTGIT 9 Fehell &, ToTeteh
AT TR 38 TG & AN FfAE ST Sreer|

e “The procedure for conducting an enquiry by the Director General of Foreign Trade into
the use of forced labour in the production of such goods shall be as prescribed in the
Handbook of Procedures, 2023,” it added.

SEH 3131 sheT 1T, " Tt FEGHT & ITUIGT A TYITHH F 3YART HY A1 F fAw fFeer s
Helfara s SaRT IYATS ST arely Uik Feqe it Wfierd, 2023' # fauiRa yraumt &
ITaR gt
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Under its draft proposal following an investigation, the U.S. found that India and 53 other
countries “failed to impose and effectively enforce” prohibitions on the import of goods
produced using forced labour.

39T ST 3 STe STRY FHteT JFara 7 JARHT o a2 foh R 3R 53 3o qor Tem AT o
fATHe a3t & 3mara oX SfAaer oeTie TUT 38 Terey Gor & offe] let " Frher 1 §1”

As such, it proposed a tariff of 12.5% on imports from these countries.

ST TR 0T 38 3o ST A Bl aTel TR TR 12.5% ek (RE) oammet shr reetrar 1|

Commerce Secretary Rajesh Agrawal confirmed on Monday that India had made its
submissions to the U.S. on the matter and protested the tariffs.

qIfoIeT AT TSHer 3erare (Commerce Secretary Rajesh Agrawal) o ®IFAR & gfse &I foh
HRE (India) = 38 AH & AR (U.S.) & THET 3911 98T Y& d foham & a7 SRS (Tariffs)
T faRiy gof S g

This pending decision has led to significant uncertainty surrounding the India-U.S. trade
deal, with Commerce Minister Piyush Goyal and Mr. Agrawal separately saying India
would sign a deal only once it is established that it will receive a comparative advantage
over its competitors.

=9 difad AU & HRUT HRT-IFARSHT AR FASIS (India-U.S. Trade Deal) &1 oo ShIthr
FfafRaaar (Uncertainty) 3cde<T &1 318 | aTfore At SRI¥ el (Commerce Minister
Piyush Goyal) 3R #ft 31rdTer ¥ 376T9T-3719T &gt foh IR (India) T8 TS U gTATER HLaT
SIS Ig AR g1 ST o 38 39e Jfaeafeiat & Jefell # geleleds s (Comparative
Advantage) 9Tcd gIaTT|

One key factor in establishing this comparative advantage is to see what tariffs the U.S.
plans to levy under its various investigations.

S8 JeIeIIcH® e (Comparative Advantage) #1 fuiRe ) &1 U vo@ 3MUR I8 §
AT (U.S.) 379+ faffie=t Sl (Investigations) & dgd fhd YR & R (Tariffs) oot $r
YSTT ST TET &

The second investigation is into whether the U.S.’s trade partners are using excess
capacity to export to the U.S. to the detriment of the American economy.

ga{l ST (Investigation) 38 &1 &1 § o &ram 3R (U.S.) & =i |8ieR (Trade
Partners) 31941t 3rfaRed 3cUTEsT &T8dT (Excess Capacity) T 39I1T 3TARHT & AT it
F for e w 8, oaw AR srdeaasar (American Economy) aﬁwqgﬂm%l

According to the notification by the Commerce Ministry, “forced labour” means “all work or
service which is exacted from any person under the menace of any penalty and for which the
said person has not offered himself voluntarily, as defined under the ILO Forced Labour
Convention, 1930 (No. 29)”".

OIS HATT (Commerce Ministry) ST =T (Notification) & 3eTaR, “dald 55
(Forced Labour)” &7 37 & “UT s oY il a1 Far it fonely safea & fRel &3 (Penalty) & 81T
H FS AT qUT T 30 TATST 8 TADR o haT g, 1T foh HaTsiT 417 Hro & Tolre AH
IFFAFAT, 1930 (ILO Forced Labour Convention, 1930 - No. 29) & gReni¥a fram srar g1

According to Manoj Mishra, Partner and Tax Controversy Management Leader, Grant
Thornton Bharat, the introduction of a prohibition on imports of goods produced through
forced labour marks a significant policy shift in India’s trade framework.

(e glefed AR (Grant Thornton Bharat) % UiéaR Ta ¢ fadTe YaereT W@ (Partner and
Tax Controversy Management Leader) #silsf f&#IT (Manoj Mishra) & 3[R, selle] #/#
(Forced Labour) & Scutferd a¥3it & RN TR TTaer ofla] el R & AT i
(India’s Trade Framework) # Teh HgeaquT afiferara aRadst (Policy Shift) & geffar &1

“While India has so far relied largely on labour and criminal laws to address forced labour
domestically, the Foreign Trade Policy now incorporates a dedicated trade measure
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aligned with international standards under the ILO Forced Labour Convention,” Mr. Mishra

said.

A T S gT, “3H o HR (India) o B[ TR TR TalTd 4 (Forced Labour) & fagest &
ToIT HET: S FTefel (Labour Laws) 3R A& &egat (Criminal Laws) SR f¥8iRar @t
oY, foreq] 31 farder AR Afa (Foreign Trade Policy) 3 aRTSERT 4137 TS & el 3T
FfFHT (ILO Forced Labour Convention) & 3ol Ueh HATI ST 34T (Trade

GSIR ]
Steady in turbulence
India must build partnerships in this age

of global turmoil
P rime Minister Narendra Modji’s recent vi-

sits to Australia and New Zealand marked

yet another step in India’s efforts to con-
solidate partnerships across the Indo-Pacific. In-
dia’s relations with both countries have tradition-
ally been largely economic and people-centric,
but the visits underscored an increased emphasis
on strategic aspects, a fresh turn. Geopolitical
competition, manifested in supply-chain disrup-
tions and the realignment of global economic
networks, is keeping the world on tenterhooks,
and India has to manage the uncertainties and
volatility well to be able to protect its vital inter-
ests. The visits reflected New Delhi’s attempt to
strengthen the southern arc of the Indo-Pacific
under its Act East Policy, MAHASAGAR (Mutual
and Holistic Advancement for Security and
Growth Across Regions) vision, and commitment
to a free, open and inclusive Indo-Pacific. India
and Australia adopted a new Joint Declaration on
Defence and Security Cooperation, significantly
upgrading the existing security framework. They
agreed to enhance interoperability between their
armed forces, expand military exercises, esta-
blish an Annual Defence Ministers’ Dialogue, and
strengthen cooperation in cybersecurity, mari-
time security and emerging technologies. An In-
dia-Australia Maritime Security Collaboration
Roadmap was unveiled to deepen information
sharing and operational coordination in the Indo-
Pacific. An immediate and consequential out-
come was Australia’s decision to allow uranium
exports for India’s civilian nuclear programme,
removing a lingering obstacle in ties and boosting
India’s clean-energy ambitions. Both countries
will also find new avenues of cooperation on crit-
ical minerals, a specific field of global
uncertainty.

India-New Zealand relations are now a formal
strategic partnership,with a road map for cooper-
ation over the next four years. Key agreements
announced by the countries include maritime
cooperation in the Indo-Pacific and mutual logis-
tics support between the Indian Navy and the
New Zealand Defence Force. Building upon the
recently concluded India-New Zealand Free
Trade Agreement, both sides agreed to aim for a
substantial expansion of bilateral trade by 2030.
Avenues for agricultural cooperation are also be-
ing explored. India shares with Australia and
New Zealand a concern about maintaining stabil-
ity and predictability in the Indo-Pacific. Supply-
chain diversification, energy security, and access
to critical minerals and emerging technology are
key priorities for India, which is trying to protect
its strategic autonomy in a world of great volatil-
ity. The Modi government has been trying to
achieve this objective through building a network
of partnerships. These visits fit into that pattern.
India’s challenge is in keeping itself steady in an
era of global turmoil, and untangled from rival-
ries that can do it no good. Mr. Modi’s visits build
on this awareness.

Measure) &l enfael fhar T g |”

15J7. Steady in turbulence
3Y-qYd & I fERar

¢ Prime Minister Narendra Modi’s recent visits to Australia and
New Zealand marked yet another step in India’s efforts to consolidate
partnerships across the Indo-Pacific.

e g Y B gifer sitefaT 31 msiiels AT Sa & Rig-wari
&8 7 HHCTRAT T Fg& el & JATA T frem 7 Teh 3R Ageaqol Fed
e gl

¢ India’s relations with both countries have traditionally been

largely economic and people-centric, but the visits underscored an
increased emphasis on strategic aspects, a fresh turn.

ST QAT SRl & WY AR o HE WORRET &9 & HET: 31T 3R Fa1-
S @ €, ] 57 I3l & Torehifores Tgel3it oX o oo bt @it R,
S T AT IRTdA & |

e Geopolitical competition, manifested in supply-chain
disruptions and the realignment of global economic networks, is
keeping the world on tenterhooks, and India has to manage the
uncertainties and volatility well to be able to protect its vital interests.

-t wfarea, St 3mafe y@en # sqaure gur dfRaw snfde Aeast
o YeAE & &9 H Jehe g1 8T 8, faree ot 3iferfRercar r feufa & swme gu
8, 3R AR T 3791 Fgeaqot feal v &t & fov o sfafRadanit aur
3TTERAT3T T T3 ST A YT T 81T

e The visits reflected New Delhi’s attempt to strengthen the
southern arc of the Indo-Pacific under its Act East Policy,
MAHASAGAR (Mutual and Holistic Advancement for Security and
Growth Across Regions) vision, and commitment to a free, open and
inclusive Indo-Pacific.
SoT JHET3T o 1§ fedlt & vae §¥e Afa, AFRPR (MAHASAGAR—Mutual
and Holistic Advancement for Security and Growth Across Regions)
gfSeantuT quT Fae, FF AR waATd ffg-werna & wfa gfdeetar & siqea
fé-srarier & af@rolt &t 1 ggo Heet & s i fafifea R

e India and Australia adopted a hew Joint Declaration on

Defence and Security Cooperation, significantly upgrading the existing
security framework.

AR 3R ST o TaTT Ud &t Hedler 9% HFd SO i U7,
TSI acTATT &I Sl &l Seal@e1a 9 q Seoicl fohaT I1T|

e They agreed to enhance interoperability between their armed forces, expand military
exercises, establish an Annual Defence Ministers’ Dialogue, and strengthen cooperation in
cybersecurity, maritime security and emerging technologies.

ST 2T o 379 TR QAT3T o ST IIEIT FATeleT &THT SGTeT, Hed ST T [ATAR e,
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iR T&TT AT & HaTeg BT TATHAT el T FIFe G&TT, FAAT T 3R 3erclt vlezfarfenat
H g 1 Gg& A W TgAT hercT FI|

An India-Australia Maritime Security Collaboration Roadmap was unveiled to deepen
information sharing and operational coordination in the Indo-Pacific.

STRT- STEE AT TR FRAT WeAar NSAT TcicT Foham 91, ATieh fefe-Srarier 3 Farim |Arehor
3R afaTes @d@=ag &1 3R 31837 T 5 T |

An immediate and consequential outcome was Australia’s decision to allow uranium
exports for India’s civilian nuclear programme, removing a lingering obstacle in ties and
boosting India’s clean-energy ambitions.

SHHT Ueh dlcehioleh AR AgcaquT TRUTH HELAT T AR & 3ifard A sriwA & for
Qfas fodta 1 srgafa e e, oo efaveiia aaul & o TH7g @ Tell 31T @1 Teh a1
W?Hmmﬁwmmmmaﬁaﬁaﬁml

Both countries will also find new avenues of cooperation on critical minerals, a specific field
of global uncertainty.

alet & Ageaqut @iersit & &1 7 o HgAIeT & T 3ATE Aelia, S AT dffaeh JifAferdar
&I U fAfRISC 817 B

India-New Zealand relations are now a formal strategic partnership, with a road map for
cooperation over the next four years.

IR aut & AT g 7 v VAT IR frar

Key agreements announced by the countries include maritime cooperation in the Indo-
Pacific and mutual logistics support between the Indian Navy and the New Zealand
Defence Force.

arett et GaRT S ST HASial 7 Rg-wernd 7 WedY wedter qur SR Fe 3 Fgiels
T o & o1 IREIRE dAlforfees Tganr A gl

Building upon the recently concluded India-New Zealand Free Trade Agreement, both sides
agreed to aim for a substantial expansion of bilateral trade by 2030.

BTeT &1 H ToT $IRA-Yitels FeFdl SATIR WA & TR W aledl T8l o 2030 Teh gfaaahar
TR H Sool@eid It T e AR e W HgAfa saed $
Avenues for agricultural cooperation are also being explored.

F TGN & AT 37aE 7 8 I=awor formar 51T T B

India shares with Australia and New Zealand a concern about maintaining stability and
predictability in the Indo-Pacific.

R, e 3R Fyitds & ary fig-gera &7 & fRuRar 3R qataqaadr 510 t@e S qam
=i s Farg |

Supply-chain diversification, energy security, and access to critical minerals and
emerging technology are key priorities for India, which is trying to protect its strategic
autonomy in a world of great volatility.

3qfet e @1 fafefientor, Soft Rat, o Ageaqer @hasit AR S dlefare do aga
AR T JHE TATHRATE &, ST 31cgTereh YT faed # 3= Toreforss Famrear i 6T et &1

TITH X ET &

The Modi government has been trying to achieve this objective through building a network
of partnerships.

AE TFR 38 3683 I 91T & fov AgiarRal & & saras sAead 1 AT i 1 9ard
AT

These visits fit into that pattern.

J T 3 SATIH AT GReeRT i e €
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India’s challenge is in keeping itself steady in an era of global turmoil, and untangled from
rivalries that can do it no good.

HR o THET Yeitcll IR SYT-GU & 38 SN H T T TR T T ur ol
feaefadr3t ¥ gy Wee 1 §, FoIaTd 30 IS ol1eT T61 g1 Fhel|

Mr. Modi’s visits build on this awareness.

India-U.S. defence tech ties — big ambitions, little delivery

ndia-United States defence cooperation has
l acquired an unenviable reputation in

strategic circles for generating ambitious
political announcements that fail to translate into
industrial outcomes. Over the past two decades,
successive administrations in New Delhi and
Washington have unveiled defence technology
partnerships and industrial collaborations
promising to transform bilateral military ties,
only for them to become bogged down in
protracted negotiations, export-control
restrictions, technology-transfer disputes and
differing commercial expectations.

The irony is that the relationship itself has
expanded considerably. Since 2002, India has
acquired over $22 billion worth of U.S. defence
equipment, including Apache and Chinook
helicopters, C-17 and C-130J transport aircraft,
P-81 maritime patrol aircraft, and M777 howitzers.
While the US has become a major defence
supplier, meaningful co-production and
technology transfer remain elusive.

The case of the GE engine

The recent impasse over General Electric’s (GE)
F414 fighter engine, once hailed as the
centrepiece of bilateral defence cooperation, is
merely the latest — and bly the most
significant — illustration of the gap between
political declarations and industrial outcomes.
The estimated cost of each F414 engine has
reportedly nearly tripled, rising from around 370
crore-80 crore to over 3200 crore. GE has also
sought an Indian investment of around $800
million (7,576 crore) to establish a dedicated
production line.

Disagreements over technology transfer,
intellectual property and export controls have
further complicated negotiations. Hindustan
Aeronautics Limited is negotiating procurement
and licensed manufacture of the F414 for the
Tejas Mk-II, while the Defence Research and
Development Organisation and Aeronautical
Development Agency are separately engaging GE
over the same engine for the proposed Advanced
Medium Combat Aircraft (AMCA) and the Indian
Navy’s Twin-Engine Deck-Based Fighter. The
result is a web of interlinked negotiations proving
difficult to resolve.

The F414 programme was unveiled during
Prime Minister Narendra Modi’s 2023 Washington

Rahul Bedi

Defence reporter
and analyst based
in New Delhi

and Chandigarh

Meaningful
defence
technology
collaboration
continues to
elude the United
States and India

visit as the flagship achievement of the Initiative
on Critical and Emerging Technologies (iCET),
intended to symbolise a shift from a buyer-seller
relationship towards genuine defence-industrial
collaboration. Instead, it has become another
illustration of the enduring gap between political
ambition and industrial reality. Nor is this an
isolated instance.

Vision to stagnation

The first serious attempt to institutionalise
defence cooperation came in 2012 with the
Defence Technology and Trade Initiative (DTTI).
Conceived to promote co-development and
co-production, it generated years of meetings but
delivered no significant military capability before
fading into irrelevance.

Its successor, iCET (2022), expanded the
agenda to semiconductors, artificial intelligence,
quantum technologies, telecommunications,
space, biotechnology, drones and resilient supply
chains. Among its principal defence initiatives
was the GE F414 programme, whose unresolved
negotiations have become emblematic of the
wider difficulty in translating political ambition
into industrial outcomes.

The India-United States Defence Acceleration
Ecosystem (INDUS-X), launched in 2023 to link
defence start-ups, academia and industry,
likewise generated enthusiasm but has yet to
produce noteworthy co-development outcomes.
Other prospective collaborations have fared little
better. Discussions on co-producing the Javelin
anti-tank guided missile have remained
unresolved for more than a decade, while the
proposed collaboration on the General Dynamics
Stryker infantry combat vehicle has suffered a
similar fate. Both now appear increasingly likely
to be shelved quietly.

Even India’s 2024 acquisition of 31 MQ-9B
SkyGuardian and SeaGuardian remotely piloted
aircraft from General Atomics through the U.S.
government’s Foreign Military Sales route for
around $3.5 billion has resembled a purchase
rather than the industrial collaboration originally
envisaged. Its promised package — including local
assembly, partial manufacture and a domestic
maintenance, repair and overhaul ecosystem —
has yet to materialise.

Taken together, these outcomes reveal a
pattern that is difficult to ignore. Successive

India-U.S. defence initiatives have been heralded ‘I
as “historic”, “transformational” or
“game-changing”, yet implementation has
repeatedly fallen well short of the rhetoric.

The technology transfer divide

At the heart of this disconnect lie fundamentally
different philosophies underpinning the two
countries’ defence sectors. India views defence
partnerships as a means of acquiring advanced
technologies, strengthening indigenous
manufacturing and reducing dependence on
imported matériel.

The U.S., by contrast, regards advanced
defence technologies as strategic assets governed
by stringent export-control regulations,
particularly the International Traffic in Arms
Regulations (ITAR), under which the release of
technical data and manufacturing know-how
remains subordinate to broader security
considerations.

The unresolved F414 negotiations illustrate this
divide. India has sought manufacturing expertise
and intellectual property to build long-term
domestic capability, while the U.S. remains
constrained by export-control regimes regardless
of Washington’s broader strategic objectives. The
consequence is a defence relationship that has
matured as a procurement partnership but far
less as a mechanism for transferring capability
and strengthening India’s atmanirbharta.

Despite the undeniable expansion of India-U.S.
strategic ties — marked by increasingly
sophisticated military exercises, logistics
agreements and enhanced interoperability — the
industrial dimension of the relationship has yet to
keep pace. The alphabet soup of DTTI, iCET and
INDUSX has largely disappointed, leaving
officials in both countries looking to the proposed
Reciprocal Defence Procurement Agreement
(RDPA) as the next test of industrial cooperation.

The U.S. believes that the RDPA could reshape
bilateral defence trade by granting reciprocal
access to each other’s procurement markets. Yet,
that reciprocity could expose India’s still-nascent
defence manufacturers to direct competition with
America’s larger, wealthier and technologically
more advanced defence giants. Whether this
creates genuine balance or simply
institutionalises unequal competition is another
matter altogether.

ft A Hr T AT Y TR THST 3R SRS AT 3T T & 1

15J7. India-U.S. defence tech ties — big ambitions, little delivery

India-United States defence cooperation has acquired an unenviable reputation in
strategic circles for generating ambitious political announcements that fail to translate into

industrial outcomes.

HRA-TA T T&T TEQWT o7 T0TATAH gorehl & VT TTASST UTeT T off &, STal HgcdThialr
TSteAfcreh BoTd &t & Sieht €, foh o aiteafare aftomat & aRafda @l g arfi|

Over the past two decades, successive administrations in New Delhi and Washington have
unveiled defence technology partnerships and industrial collaborations promising to
transform bilateral military ties, only for them to become bogged down in protracted

negotiations, export-control restrictions, technology-transfer disputes and differing
commercial expectations.
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e aF g2t 7 71§ freelt 31X qifRieTes 1 s THRT o T W amstafiat aur
e FEat i aivor @, S8 gfauaia S datt # aRade r arer fhar 7 o, g
q 3iad: o qrars, faata fraEor gadf afaewd, sigaifaer geaiavor faaet qur foes-
oot cATaaIAF AT 7 TR 1§ TS |

The irony is that the relationship itself has expanded considerably.

faSeeTT 75 & fo Tad e afauela §aer Seomsa &9 8 faegd §3-1T%’I

Since 2002, India has acquired over $22 billion worth of U.S. defence equipment, including

Apache and Chinook helicopters, C-17 and C-130J transport aircraft, P-8] maritime
patrol aircraft, and M777 howitzers.

2002 § R o IANHT § 22 IR sTeR A 3178 FHod & T8I Ig&H0T 9 60 §, foerat ararer
3R Rreqah gelishice, C-17 T C-130J IRaea fRama, P-81 wad arecht fswmer qar M777
gifdcert aid enfAer &1

While the U.S. has become a major defence supplier, meaningful co-production and
technology transfer remain elusive.

AT IAREHT T&T 3UF0N T TF F7@ Y felaal a7 gonr &, Y 3 arden We-3eameer T
Sl farehT gFaTerRoT 317 $fY 3rAfaTe T O e TG M |

The case of the GE engine
SNE S1eT &1 ATHAT

The recent impasse over General Electric’s (GE) F414 fighter engine, once hailed as the
centrepiece of bilateral defence cooperation, is merely the latest — and arguably the most
significant — illustration of the gap between political declarations and industrial outcomes.

St gafdea (General Electric - GE) & FA414 o31& ateT (F414 Fighter Engine) &1 s
gTeT 81 H 3cUeof IRy, TS hefr efauefiar W&t @eder (Defence Cooperation) & Y&5E TUR
HIIT 317 T, TqAAifars |wom3it (Political Declarations) 31X itg@ifare aRomat (Industrial
Outcomes) & &<l AlGE 3T I FdIAdH — 3R HeFareT: HIH Hgea ol — 3GV HH B

The estimated cost of each F414 engine has reportedly nearly tripled, rising from around ¥70
crore-80 crore to over ¥200 crore.

Rallet & 3R Tedeh F414 §1 (F414 Engine) T 3TTATToId ST S9T819T 70 FAF-80 U5
T TG 200 N3 A 3T g1 1S &, 31AUTe] Jg S9T819T e I[AT g1 Jehr 8|

GE has also sought an Indian investment of around $800 million (¥7,576 crore) to establish
a dedicated production line.

NE (GE) o Ush GANIA IcUTgst A8l (Production Line) TATRIA et & foIT $TRA & SI9T819T 800
AfTe sTe (37,576 F8) & fAaer i oft AT Hr 1

Disagreements over technology transfer, intellectual property and export controls have
further complicated negotiations.

wle A gFaiawor (Technology Transfer), atgf@® @uar (Intellectual Property) a2 faia
faToT (Export Controls) & e AT o aTdT3i & 3R 317 SIfeer = feam &1

Hindustan Aeronautics Limited is negotiating procurement and licensed manufacture of the
F414 for the Tejas Mk-II, while the Defence Research and Development Organisation and
Aeronautical Development Agency are separately engaging GE over the same engine for
the proposed Advanced Medium Combat Aircraft (AMCA) and the Indian Navy’s Twin-
Engine Deck-Based Fighter.

fRgrare vaaifeFw fafizs (Hindustan Aeronautics Limited - HAL) Q9% T&&-1 (Tejas
MKk-I1) & TIT F414 gsTeT &1 Tlie 3R emsad gred fAATOT 93 a2 76T 8, STeifeh T4l Sraqaete
Td A% WIrs (Defence Research and Development Organisation - DRDO) dT adTfarshr
% TaHY (Aeronautical Development Agency - ADA) SEdTad Tsaies Hifgas siede
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TIHFE (Advanced Medium Combat Aircraft - AMCA) 3R SR AT & gfae-gier 3&-
3menfRe @31 f&#AE (Indian Navy’s Twin-Engine Deck-Based Fighter) & o7 38T goief &l
o 31T U SIS (GE) & A1 STddid A @ o

The result is a web of interlinked negotiations proving difficult to resolve.

TROUTATEET IRETR SIS §% A3 1 Th STfeel T st ITAT &, ST FATeITeT AT hfdet fieer
REEY

The F414 programme was unveiled during Prime Minister Narendra Modi’s 2023
Washington visit as the flagship achievement of the Initiative on Critical and Emerging
Technologies (iCET), intended to symbolise a shift from a buyer-seller relationship
towards genuine defence-industrial collaboration.

FA414 HR%A (F414 Programme) &T 3eATaR0T T A%eT AT (Prime Minister Narendra
Modi) T 2023 ¥ gifAreTesT (Washington) T & eR1eT Brfewa Us sAST EFatarsier Uga
(Initiative on Critical and Emerging Technologies - iCET) &I Y@ 3ot & &9 & fohar
T o1, fraeT 366 dhar-faghar @aer (Buyer-Seller Relationship) & 3R 9@ aediash

T&Tr-3ilgA s @g@er (Defence-Industrial Collaboration) & Fcfieh SteT 2T

Instead, it has become another illustration of the enduring gap between political ambition
and industrial reality.

T 38 TUTT W T Tatelifcreh Hgeararian (Political Ambition) 3R site@fre areafawar
(Industrial Reality)%&ﬁaaﬁgammmwaﬂtmaamh

Nor is this an isolated instance.

3R Ig IS THAA " (Isolated Instance) &Y 8T &1

Vision to stagnation

gfee ¥ 3§31d aF

The first serious attempt to institutionalise defence cooperation came in 2012 with the
Defence Technology and Trade Initiative (DTTI).

T&TT HEANT T HEATT TTHT &l T Igell IR 91 2012 F 3w TFararsit vs &5 sfafliefea
(DTTI) & AreTH & foham |

Conceived to promote co-development and co-production, it generated years of meetings
but delivered no significant military capability before fading into irrelevance.

T 3R Wg-3cuIEsT T IGTaT & & 30T T TR HT TS S UG of IS oIeh Sl I oo dl
e, fohq 3ToTifaten B & Ul hIS HecaquT ey &THaT Taehilict oTgT Y FehT |

Its successor, ICET (2022), expanded the agenda to semiconductors, artificial
intelligence, quantum technologies, telecommunications, space, biotechnology,
drones and resilient supply chains.

$8h STRITARRT iCET (2022) A reramert, FTAT geftreran, Farea wefafral, e,
et ST sy, o7 qar el arafed Eanst dw e wRieE @ faEar )

Among its principal defence initiatives was the GE F414 programme, whose unresolved
negotiations have become emblematic of the wider difficulty in translating political ambition
into industrial outcomes.

SHT W 6T Uil 3 GE F414 FTAH A1He o, forgehr faviicy arait Teteiifcreh Hgcdrehia
& 3t afkomaAT 7 aRafda wia $r caraes FHisaArs 1 vdied 97 715 &

The India-United States Defence Acceleration Ecosystem (INDUS-X), launched in 2023 to
link defence start-ups, academia and industry, likewise generated enthusiasm but has yet
to produce noteworthy co-development outcomes.

&1 Feré-317, AarfOres FEATET 3R 3EANT T ASA F 36T ¥ 2023 H IR AT 137 HRA-
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AT T @ TR (INDUS-X) $1 3c8Tg ol Sctered X Fehl, Tohe] 31 Toh Seoidaig He-
R gRoms FE7 ¢ T §

e Other prospective collaborations have fared little better.
3 T T Hr el oft 3 310 g A8t W g
e Discussions on co-producing the Javelin anti-tank guided missile have remained

unresolved for more than a decade, while the proposed collaboration on the General
Dynamics Stryker infantry combat vehicle has suffered a similar fate.

Safae EF-0 AERT RAasd & Tg-3cuea W 9T U greh § 3119 o @ sifavifa s«
BS &, STah STeI{el SR AT Tgrge Yeer Well Jgtreh aTgeT IX TEcTiacl FeaT T 8l T grel

TR
e Both now appear increasingly likely to be shelved quietly.

319 gl IRATSTAT3 o e T Y T Silet hT Fererer Feelt S @ &l

e Even India’s 2024 acquisition of 31 MQ-9B SkyGuardian and SeaGuardian remotely
piloted aircraft from General Atomics through the U.S. government’s Foreign Military
Sales route for around $3.5 billion has resembled a purchase rather than the industrial
collaboration originally envisaged.

TET o foh IR SaRT 2024 F FANE TWER F BRA AT eT (FMS) cTaeam & Aregd &
I 3.5 3T STeR H Felel TIAFH ¥ 31 MQ-9B FhEnfsaet 3R Monfdaer qeur wa &
wanfara fasmet 1 @lic off 7ol &9 & aRefeud ez qgaier i 3r9at v JraReT @l &
SEICRRICEE]

e |ts promised package — including local assembly, partial manufacture and a domestic
maintenance, repair and overhaul (MRO) ecosystem — has yet to materialise.

SO HETE FreT R I Seho—Torae YT Hatere, Jifare fafastor aur eie) @,
FRFAT 3 3aRETT (MRO) i enfAel UT—37 deh AR 78T & 91 &

e Taken together, these outcomes reveal a pattern that is difficult to ignore.
so7 Tefy TROTMAT T Teh ATY ST U Teh VAT Yot AT 3117 § TOd ToR3ieTsT Tl i &

e Successive India-U.S. defence initiatives have been heralded as “historic”,
“transformational” or “‘game-changing”, yet implementation has repeatedly fallen well short
of the rhetoric.

TRIR NT FI 778 HRA-3rANFT 8T ggal & agfs, "aRadaF " 3r2ar Aw7-ge
WW,%WWW—W%M@@%EWI

The technology transfer divide

Gl aTehT gETeaRUT & fasTSTe

e At the heart of this disconnect lie fundamentally different philosophies underpinning the two
countries’ defence sectors.

S 3TN 3 Hel H Al G2T & T&TT &= T HaTTold et aTel Hedld &9 ¥ et giveamor Afga
gl

e India views defence partnerships as a means of acquiring advanced technologies,
strengthening indigenous manufacturing and reducing dependence on imported matériel.

I T&TT AIRAEIRAT T Soaiar St 1 i, Tageht fRfastor w1 gge e qar smafaa
W= FrelY X TRAT e I & AT & &9 H SWT B

e The U.S., by contrast, regards advanced defence technologies as strategic assets
governed by stringent export-control regulations, particularly the International Traffic in
Arms Regulations (ITAR), under which the release of technical data and manufacturing
know-how remains subordinate to broader security considerations.

3% faodia, AR 37a1d T8 wieaifafral r For fFaia aEer Rfagst garr axf@a
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oo aREaft & &0 A S@dr €, Ay &9 & gexaeree ¢fhe ger 3 WreRed (ITAR) &
37T, STET adheiht Herst T fafersor Faeft frehwsraT &1 gEaiaRoT saae FRat faant &
3T Wt gl

The unresolved F414 negotiations illustrate this divide.

iAol F414 araTd 58 AT Y TISe & F g2 &1

India has sought manufacturing expertise and intellectual property to build long-term
domestic capability, while the U.S. remains constrained by export-control regimes
regardless of Washington’s broader strategic objectives.

HRE Ereentioren o] &THAdT AT & forw fafesior fyawran 3iv dlgftre wuer sroa &¥ar amgdr
8, STafeh AR SffRIeTee & ST [UTeAITcreh 3ecedl o ardsie fadier faor sgaeamait & sfer
RE

The consequence is a defence relationship that has matured as a procurement

partnership but far less as a mechanism for transferring capability and strengthening India’s
atmanirbharta.

qﬁwwq,ugrmmwuﬂa-mm*mﬁﬁﬁmgm%ﬁﬁm
EEATRUT AR R Y HTATAIREAT T Yoo oA oh YT ATETH & T # IfaTc Fa1fd Fgf T
qrT g |

Despite the undeniable expansion of India-U.S. strategic ties — marked by increasingly
sophisticated military exercises, logistics agreements and enhanced interoperability —
the industrial dimension of the relationship has yet to keep pace.

AR -3 AN WrAfaw et & Rfdare Rear—SadT ggare 3106 3ead A= arsamat,
aﬁ%wﬁamaagémmmﬁaﬁ%—éw,wmwm
AT 3780 oft 39 1Y & o AT AT &Y urar &1

The alphabet soup of DTTI, iCET and INDUS-X has largely disappointed, leaving officials in
both countries looking to the proposed Reciprocal Defence Procurement Agreement
(RDPA) as the next test of industrial cooperation.

DTTI, iCET 3{R INDUS-X Sl 31eieh Ugeil ol HHg HTHRIT: [ReImsTeteh 6T 8, Tordeh sRoT
glar gelt & JTfISRY 319 gEarfad arReafe 8T @dig Hgild (RDPA) FI 3icafares dgaier &t

TN R F FTH ST R B

The U.S. believes that the RDPA could reshape bilateral defence trade by granting
reciprocal access to each other's procurement markets.

AR AT AT & fF RDPA Toh-ga & T&TT T{IE STefRI Foh TRETR Tg Falel lch
&fa9aTr T84T SATIR T 74T TTET & Tl ¢l

Yet, that reciprocity could expose India’s still-nascent defence manufacturers to direct
competition with America’s larger, wealthier and technologically more advanced defence
giants.

fohe] TE TREARAT $RET o 378 TARTAT g 7 V&t FAHATA3T hr 3raRat 1 31 9, 31foh
HETYA-HYeoT TUT doheileh! & I 3T 3T T8 FIRAAT & T JcgeT AiaeaelT & FeeT o
HhT g

Whether this creates genuine balance or simply institutionalises unequal competition is
another matter altogether.

g AT H Aol TAMA I AT shlel FFATT FTATTET hT TEARTT Y I, Tg Teh 3T
geT Bl

Address : 3rd Floor, KV Tower, Padleyganj Road, Gorakhpur
Email Id : info@patrioticias.in

Contact Number : 9971932488
Website : patrioticias.in

Pagez 5



[0}

TELEGRAM CHANNEL: https://t.me/patrioticlAS
YOUTUBE CHANNEL: hitps://www.voutube.com/@PatrioticlAS
CONTACT: 9971932488

The dangers of being a cool teacher’

oday, thereisa

particular kind of

teacher that parents

and students celebrate.
She explains quadratic equations
through trending audio. He goes
live on Instagram at eleven at night
to give a “real talk” on board
exams. They reply to student DMs
(direct messages), post staffroom
videos, and caption it all with
something like “school doesn’t
have to be boring.” The intent is
warm but the consequences are
serious. In 2026, being a “cool
teacher” increasingly means being
a content creator. That shift from
educator to influencer is quietly
dismantling a crucial structure in a
child’s life: the boundary between
adult and child.

The legal architecture around
teacher-student relationships is
not accidental. The Protection of
Children from Sexual Offences
(POCSO0) Act, 2012, imposes
specific statutory duties on
teachers; loco parentis imposes a
judicially recognised duty of care;
the Juvenile Justice Act, 2015,
imposes general duties on persons
in charge of a child, which can
extend to teachers in some
circumstances, but does not target
them as a distinct category. That
duty does not come with a digital
off-switch. When a teacher follows
a 15-year-old on Instagram, sends
memes at midnight, or comments
on a student’s personal reel, the
adult-child boundary carefully
maintained in physical spaces
dissolves in digital ones.

Grooming rarely begins with
explicit harm — it exploits access,
trust, and eroding distance. A
teacher sliding into a student’s DM
with no ill intent can still create
such conditions, which is why the
boundary matters regardless of
motives. Such informal chats do
not stay private forever; their
screenshots can easily end up as
evidence in a POCSO complaint.

Teaching as performance
There is also a subtler problem:
when teaching becomes content,
it begins obeying the logic of
content. That logic - shaped by

&3

Nabeela Siddiqui
Assistant Professor,
Vinayaka Mission’s
Law School,
VMRF-DU, Chennai

When the
classroom meets
the algorithm, it
is children who
pay the price

Meta’s recommendation engine -
rewards outrage,
oversimplification, and para-social
intimacy. The semiotics of the
classroom shift. The teacher is no
longer a symbol of institutional
knowledge and fair authority. She
becomes an influencer: a personal
brand whose value depends on
likeability scores. Here, enforcing
discipline, giving a student a poor
grade, or delivering hard feedback
become threats to the brand.
Recent research (Ljungblad, 2022;
Roy et al., 2024) separates genuine
relational teaching from
transactional or performative
approaches driven by institutional
pressure. This is a conceptual
distinction, though not one
backed by data linking it to grade
inflation or student entitlement.
The teacher who runs emotional
candid sessions with adolescents
on YouTube Live is not building
connections. She is monetising the
vulnerability of her students and,
eventually, of her own.

India’s Digital Personal Data
Protection Act, 2023, provides that
a child below the age of 18 cannot
provide valid consent for the
processing of their personal data.
Yet, classroom reels featuring
identifiable voices, contexts, and
reactions are published daily by
teacher-influencers. Even with
faces blurred, a student’s laugh, a
Wrong answer, or a moment of
embarrassment become raw
material for a stranger’s algorithm.
The UN Convention on the Rights
of the Child, in its General
Comment 25, affirms children’s
right to privacy in digital spaces.
Indian law is catching up. But the
ethical gap between what is legal
and what is right has already
widened considerably.

Also, the social approval that
“coolness” promises is not
available to every such teacher
equally. Discrimination creeps in
there too based on gender, caste,
and religion. And, schools
increasingly and informally expect
teachers to build the institution’s
brand online.

The regulatory framework is
clearer than its enforcement

15J7. The dangers of being a ‘cool teacher’

‘Fel &1’ qofal & e
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suggests. CBSE Affiliation
Bye-Laws also require teachers to
maintain professional dignity and
avoid conduct unbecoming of
their role. Teachers who collect or
publish students’ personal data
without appropriate consent or
lawful authority may incur liability
under applicable privacy, data
protection, institutional, or
information technology laws.
Tamil Nadu educational
authorities have issued guidelines
regulating digital communication
between teachers and students
and emphasizing professional
boundaries. The POCSO Act
criminalises sexual harassment,
sexual solicitation, grooming, and
other sexual communications
directed at children. Collectively,
these legal frameworks
underscore that teacher-student
interactions whether offline or
online-must remain professional,
transparent, and centred on
students’ welfare and safety.

Understanding of algorithm
None of this is an argument for
returning to fear-based,
authoritarian pedagogy. But the
answer to a rigid classroom is not
a boundary-less one. Schools need
enforceable guidelines for
teachers: no personal following of
students, no DMs, no late-night
Lives, and no classroom reels on
personal accounts. Teachers need
the understanding that the
algorithm of a digital platform
built to maximise engagement is
not a neutral medium for
education. And, schools must
extend legal protection to teachers
when students screen-record,
misrepresent, or harass them
online. The vulnerability in this
relationship runs both ways.

The job of a teacher has never
been to be liked. It has been to be
trusted. Before the next reel is
filmed and the caption typed, it is
worth asking one question
honestly: who is this for? The child
in front of you, or the count at the
bottom of the screen? Those two
answers are not the same. And the
gap between them is exactly
where harm begins.
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Today, there is a particular kind of teacher that parents and students celebrate.

AT T T YR & R¥&Ta (Teacher) §, Serhr arflsmas (Parents) 31X fag@rdt (Students)
gET A B

She explains quadratic equations through trending audio.

I gfaata @HIEON (Quadratic Equations) T Safeid JHifSaT & ATedd & FHST ¢

He goes live on Instagram at eleven at night to give a “real talk” on board exams.

Jg Ud IIYRE FoF FECA (Instagram) X 18T 37THL 18 GLI&T3HT (Board Exams) TR “RIer
e’ & ol

They reply to student DMs (direct messages), post staffroom videos, and caption it all with
something like “school doesn’t have to be boring.”

3 faezfdat & Shedr (DMs - Direct Messages) &7 30X &d o, FETHEHA (Staffroom) & difsar
ST T § 3R 3T AT “THel 315 GefT HTTLTF 76l o o1 hoeleT fored &1

The intent is warm but the consequences are serious.

ST 3ECRT HhRIcHe I &, fohec] 8 TR 37187 g1 Fehd €1

In 2026, being a “cool teacher” increasingly means being a content creator.

2026 # “Frer fA&TH (Cool Teacher)” o1 &1 1Y €R-X Teh e BFTET (Content Creator)

i1 JeTclT T T &
That shift from educator to influencer is quietly dismantling a crucial structure in a child’s life:
the boundary between adult and child.

A&7+ (Educator) ¥ $#FeTHT (Influencer) o=t &1 Tg IRl Teh Te & Silaet I Al
FEcaquT AT — FaEF (Adult) 3R q=2 (Child) & srer it AT — T PR-4R FATCT T
gl

The legal architecture around teacher-student relationships is not accidental.

fRrater-faremeft wae (Teacher-Student Relationships) @ HefRId Siefsi cqaeT HATGL g1
TS TS &

The Protection of Children from Sexual Offences (POCSO) Act, 2012, imposes specific
statutory duties on teachers; loco parentis imposes a judicially recognised duty of care; the
Juvenile Justice Act, 2015, imposes general duties on persons in charge of a child, which
can extend to teachers in some circumstances, but does not target them as a distinct
category.

Tl AT 39Tt W [I&ToT IfATAIH, 2012 (Protection of Children from Sexual Offences -
POCSO Act, 2012) Rr&TsY (Teachers) W fafrse denfas af¥ica AuiRa axarg; der Rfew
(Loco Parentis) =aR—ITeT GaRT ATl ITod GEHTA o GITAcd Pl TATTA T ¢; ST feh iR
=17 IffA”#, 2015 (Juvenile Justice Act, 2015) I3 ST SERW T dTel SATFdAT 9T
WA e icd A1) T 8, St o aR it 7 Raret o3 ot &) ) wandt &, fore] 306 3remaT
Foft & & H FIferd sTgT AT

That duty does not come with a digital off-switch.

g &g fondlY f3fSieer 3iTw-feaw (Off-Switch) & AT THTCA &Y &) STdT|

When a teacher follows a 15-year-old on Instagram, sends memes at midnight, or
comments on a student’s personal reel, the adult-child boundary carefully maintained in
physical spaces dissolves in digital ones.

319 F15 a7 (Teacher) 15 Fuf faeameit T §¥eRn# (Instagram) 9 Wil T &, 3T I
I A (Memes) RTdT ¢ A1 At $r cafFaerd O (Reel) T feuof wxar g, d« sifas
e & HaHT=IYde ST T 715 FIEH-a1a HAT (Adult-Child Boundary) f3foiee aregsr
H FATCT giet oTeTcT gl
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e Grooming rarely begins with explicit harm — it exploits access, trust, and eroding distance.
AT (Grooming) WTT: FegeT g1iel & YRFST 6T gIaiT; ZI’@'QB:EI' (Access), faeam (Trust) 3R
El"c‘?ﬁ'g"éq:ﬂ (Distance) 3T T3 3&TaT &1

e Ateacher sliding into a student’s DM with no ill intent can still create such conditions, which is
why the boundary matters regardless of motives.

I 1S vt (Teacher) 3= fondlr gofiaar o o Tt fagmedt & Sruar (DM) # waer ATaT &,
aq o g8 O IRFRAfAAT 3cdest X T &, SafaT 3eaed arg St o 81, Ig §AT (Boundary)
3T d FgcaqUT B

e Such informal chats do not stay private forever; their screenshots can easily end up as
evidence in a POCSO complaint.

W 3tAtTaTRe STadia gae A A8T @Y, 3% FThIeTRie (Screenshots) AT I greFaT
(POCSO) & Faiftie fRIsI & | (Evidence) & &9 & Y& U ST Fehdt &

Teaching as performance

veRld & T H faor
o There is also a subtler problem: when teaching becomes content, it begins obeying the logic
of content.
U 3R qew FAEan o §: S fRrevor T WY () 9 ST §, A 95 3 @l & s &
3TTER eI gt STem g

e That logic — shaped by Meta’s recommendation engine — rewards outrage,
oversimplification, and para-social intimacy.

g cTeh—Sil AET & AT TeaNeH eanrT A fdd g—amsrer, srfoaaelisor qur wr-amfas
fAFedr &I dicarfed Har gl

e The semiotics of the classroom shift.
HETT T Wihfas Jdaa (AfRAeFH) sca |

e The teacher is no longer a symbol of institutional knowledge and fair authority.
18T 319 FEARTd A 3R fasas &R 1 9die 61 38 STl

e She becomes an influencer: a personal brand whose value depends on likeability scores.
TE Ueh SeFUHT ST SITclT §—Teh VAT ST TFiaTel A1, TSIEehT #H{oa 3T aleh e & 37 T
sk wear el

e Here, enforcing discipline, giving a student a poor grade, or delivering hard feedback
become threats to the brand.

U FEUTT 3 TR o] e, Fohdll BT T el 3 ST I1 oK Ffargfee 2T 39 s & fow
AT &7 ST &

e Recent research (Ljungblad, 2022; Roy et al., 2024) separates genuine relational teaching
from transactional or performative approaches driven by institutional pressure.

gTel & AT (Ljungblad, 2022; Roy et al., 2024) ad s HaUqIeh fARTOT I TEATTT ga1d I
ARG AF-aoT 3R 372 Yt TeA® fARTOT & 37ereT = &1

e This is a conceptual distinction, though not one backed by data linking it to grade inflation or
student entitlement.

Ig T JATRE A §, TSI 5 3 Y $HA Jf a7 ol § 3RFR-aver & s arer 3ivenst
T gAY 9T 78T &

e The teacher who runs emotional candid sessions with adolescents on YouTube Live is not
building connections.

it R1eTeh JEqE ATET IR FohRIRT o AT Teetlcaeh Gell TaTl AT el &, T dreciiash Hael

NS o

8T 1T T@T &
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She is monetising the vulnerability of her students and, eventually, of her own.
T 3t BTAT hT TAGTRINSIAT T TS AT 33T T ¢ 3R 3 =i TaF T FageAierdr r
X

India’s Digital Personal Data Protection Act, 2023, provides that a child below the age of
18 cannot provide valid consent for the processing of their personal data.

o 1 Bfree safFaera Ser wvator srfefas, 2023 7 wraene #Xar § & 18 9% & o 31
T STUT 39eY SFAITA SET o JHEHIVT & AT I8 TEAT LT & HeheT|

Yet, classroom reels featuring identifiable voices, contexts, and reactions are published daily
by teacher-influencers.

R o aganet Ao mmaratt, Fest 3R wfaframsit arer e & dew vl Ram-gerauat
ZaRT FhIRIe fhe et €

Even with faces blurred, a student’s laugh, a wrong answer, or a moment of embarrassment
become raw material for a stranger’s algorithm.

Y el T 11T & a1g, o el o1 1 g4, aTera 3 A 1fFcaf o &1oT el ratetalt &
TeMReH & T sear Al 9 ST 5|

The UN Convention on the Rights of the Child, in its General Comment 25, affirms
children’s right to privacy in digital spaces.

YFA g AT HTAFR JRTHT 7 3791 WA feeqoft 25 7 f3foree aregat & swat &
MU & fAFR AT gice Hr g

Indian law is catching up.
HRAT FIeTeT 3 319 34 o 7 Garfey o T B

But the ethical gap between what is legal and what is right has already widened
considerably.

fohe] St 3er & 3R S A w7 @ 3R Y, 3oTeh el o1 3T Tl & Il 56 T &

Also, the social approval that “coolness” promises is not available to every such teacher
equally.

g8 JTARed, "Fer" glel I fAcre arell Areifoieh Tt Tl fR1aTeh T GATT &9 & 1o et
greT|

Discrimination creeps in there too based on gender, caste, and religion.

Jgi o forer, sifar 3R &re & MR 9X fgHT TaT W AT B

And, schools increasingly and informally expect teachers to build the institution’s brand
online.

a1y &, faearer 3etaaries ¥ & fUaTHT & TTUTH I 918 HieTolST faehid diel sl JTT&T
A ol & |
The regulatory framework is clearer than its enforcement suggests.

S aTHS 2T 399 aEdids Ydad T JoreT F 378 T |

CBSE Affiliation Bye-Laws also require teachers to maintain professional dignity and
avoid conduct unbecoming of their role.

Hiftvws Hagerar safaferat of Rueret o sarawrfAs IREAT S0 @ TAT 3191 (AT &
Sfciger HTeRoT & Feiet &1 fder &t 1

Teachers who collect or publish students’ personal data without appropriate consent or

lawful authority may incur liability under applicable privacy, data protection, institutional, or

information technology laws.

St fveres 3 weAfa a1 dunfare 31fRIFR & fo=Tr o131 S cafEderd 3e1 T id A1 IR aXd
€, 3 SR MUAAAT, ST VIETT, HEATTA 37T YT TGP FTegat & e Saard gt
Hehel 8|

Tamil Nadu educational authorities have issued guidelines regulating digital communication
between teachers and students and emphasizing professional boundaries.
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AATg & QAfeTeh Frierentolt o Retent 3R BTl & o 3o dare &t fafaafdd et aur
SATERTTAF W3t oY o1 = 8 ferenforder sl fovw €

e The POCSO Act criminalises sexual harassment, sexual solicitation, grooming, and other
sexual communications directed at children.

i rffarre st & gfa Fler sedfiger, e v, AT quT 377 Il gepiar & Farat
3TRTY T AT B

e Collectively, these legal frameworks underscore that teacher-student interactions whether
offline or online—must remain professional, transparent, and centred on students’ welfare
and safety.

TAfeE T & A TN FA ST 38 1 W Tl 4 § o RaTeh-o19 G, a1 I il & ar
FTeTeTge, AT SATEATAF, TRERM TUT BHET o FeAor R FI&T W Higd gl T |

Understanding of algorithm

TN ReH H TAH

e None of this is an argument for returning to fear-based, authoritarian pedagogy.
SAH § HIS o 91 HF-3menR, Farardr fRravor yeufar i 3 cllea 1 qAST FE HT|
e Butthe answer to a rigid classroom is not a boundary-less one.

fore] TN 1T ST THATLT HIHATENT FaTl 1 |

e Schools need enforceable guidelines for teachers: no personal following of students, no
DMs, no late-night Lives, and no classroom reels on personal accounts.

faeTerat st fRIaTeh! & forT o] feoh ST Fehet aTet feranfarder sy =g w: ©rHt o1 egfdderd &9 &
3T EROT 76T LT, ST AW (DM s) 8T ST, ST T ST T AGT AT JUT S TFITT
Tl W Tl & Jed TSI AT HE|

e Teachers need the understanding that the algorithm of a digital platform built to maximise
engagement is not a neutral medium for education.

TRI8THT T Tg THST T HTTLIHAT ¢ foh HEHINAT ITARIH el o 366eT U faAfdd Bfiorea
Fa &7 vemeH, ReT & v FIS deey Areas 78 ¢

e And, schools must extend legal protection to teachers when students screen-record,
misrepresent, or harass them online.

|1 &, 5Ta BT FRAGThT bl FhIeT RIS Y, 3¢ e T F TEqd Y T HieTolrget 3chf3a &,
de facTerdT T fRIETehT T FTeTelt HIETT YeTol AT TR T|
e The vulnerability in this relationship runs both ways.
30 T 7 HagANerar g gait & fow T §9 § faega = ¢
e The job of a teacher has never been to be liked.
a1 AT 1 F3lr 37 haeT N T AT AET TeT Bl
e It has been to be trusted.
3HHT 3643 Fed faeaa=ig gl @ ¢l

o Before the next reel is filmed and the caption typed, it is worth asking one question honestly:
who is this for?

37Tl et FTTeT 3R 3HRT FOUA el & Tgel SATACRT & Teh TR Y11 TIRV: Fg feohdreh forw
g2

e The child in front of you, or the count at the bottom of the screen?
FIT YE 31T HHeA JS T2 & ToIT g AT TR & oAl Fawrs 3o arell H&dT (S/1sd F13¢) &
faw?

e Those two answers are not the same.

ST Gloll 92T & IR TATT g1 & |
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e And the gap between them is exactly where harm begins.

3R g1 Sl & el T 3R T T & 161 glfex T YBIATT BIei 81
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‘Gold standard’ India-UK. trade
deal is coming into effect today

Commerce Secretary describes pact as one of the ‘most ambitious and aspirational free trade agreements’ signed by the

country; he adds that it will benefit farmers, fisherfolk; officials in UK. welcome deal and highlight its multi-sectoral impact

T.C.A. Sharad Raghavan
NEW DELHI

he India-UK. Com-
I prehensive  Eco-
nomic and Trade

Agreement (CETA) and
Double Contribution Con-
vention (DCC) that will
come into force on Wed-
nesday are a “gold stan-
dard” and one of the “most
ambitious and aspirational
free trade agreements”
signed by India, Com-
merce Secretary Rajesh
Agrawal said on Tuesday.

He added that the deals
benefit India’s farmers,
fisherfolk, workers and
women  entrepreneurs.
The India-U.K. CETA and
the DCC were signed in July
last year.

“This is one of the first
free trade agreements
(FTAs) of its kind, which es-
tablishes a future-oriented
economic architecture bet-
ween two major econo-
mies of the world,” Mr.
Agrawal said at a press
briefing. “This is also one
of the most ambitious and
aspirational FTAs of India,
which we are operationa-
lising as till date.”

“It is a gold standard
and the first of its kind be-

Terms of trade

The India-U.K. Comprehensive Economic and Trade
Agreement (CETA) and Double Contribution Convention (DCC)
are set to come into force on Wednesday

= Under the CETA, the U.K will

immediately eliminate tariffs on
96.8% of its tariff lines, accounting for

97.7% of the trade value

u India has protected
sensitive sectors
such as dairy, cereals,
pulses, vegetables,

u India will immediately eliminate
tariffs on 30.3% of the trade value,

with 479 more seeing tariffs
eliminated ina phased manner

m The DCC will exempt Indian

contributions are
being made in India

cause of its wide sectoral
coverage and deep reduc-
tion in both tariff and non
tariff barriers,” he added.

Under the deal, the UK.
will immediately eliminate
tariffs on 96.8% of its tariff
lines, accounting for 97.7%
of the trade value. An addi-
tional 2% of tariff lines,
amounting to 1.8% of trade
value, will see reduced ta-
riffs based on quotas. In to-
tal, this covers 98.8% of ta-
riff lines and 99.5% of trade
value.

Address : 3rd Floor, KV Tower, Padleyganj

gold and jewellery,
smartphones, and
critical polymers

workers and their employers

from paying social securlty

contributions in the

U.K. for 5 years if x

India, on the other
hand, will immediately
eliminate tariffs on 30.3%
of the trade value, with
47% more seeing tariffs
eliminated in a phased
manner. It will also provide
reduced quota-based ta-
riffs on 12.1% of the trade
value. In total, this would
cover 89.5% of tariff lines
and 89.4% of trade value.

Officials in the UK. have
also welcomed the deal,
highlighting a multi-secto-
ral impact. “For the City of

London, the agreement
provides a strong platform
to unlock even greater col-
laboration in financial and
professional services, insu-
rance, fintech, sustainable
finance and infrastructure
investment,” Chris Hay-
ward, Policy Chairman of
the City of London Corpo-
ration, told The Hindu.

“As India continues its
remarkable economic
growth story, London
stands ready to support
the mobilisation of global
capital and expertise need-
ed to help deliver those
goals,” he added.

Mr. Agrawal said that
the 30 chapters across
which negotiations have ta-
ken place under this pact
extend beyond conven-
tional tariff liberalisation to
cover digital trade, govern-
ment procurement, SMEs,
innovation, labour, envi-
ronment, and gender.

He added that the deal
addresses non-tarift bar-
riers as well, so that issues
like Sanitary and Phytosan-
itary Measures (SPS) and
Technical Barriers to Trade
(TBT) “do not become un-
justified trade restrictions
for our businesses in the
future”.
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He further explained
that the deal protects In-
dia’s sensitive sectors such
as dairy, cereals, pulses,
vegetables, gold and jewel-
lery, smartphones, and
critical polymers.

‘Game changer’

On the DCC, he said that
the agreement was a
“game changer” for India’s
services sector and skilled
workforce. “Indian em-
ployees and their em-
ployers contribute around
25% of their salary to the
U.K’s national insurance
system,” he said. “Their
contribution is like a tax of
25% as employees are un-
able to draw benefits.
These are like sunk costs.”

He said that the DCC will
ensure that workers will
not need to pay double
contributions towards
their social security. That
is, if they are paying social
security in India, then they
will not have to pay it in the
U.K. as well for a period of
five years.

According to Mr. Agra-
wal, this will benefit over
75,000 Indian workers and
over 900 employers.

(With inputs from Sriram
Lakshman in London)
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15J7. ‘Gold standard’ India-U.K. trade deal is coming into effect today
FIOT AT’ AT SATIR WHSANAT AT & AT 8Y @1 &

The India-U.K. The Comprehensive Economic and Trade Agreement (CETA) and Double
Contribution Convention (DCC) that will come into force on Wednesday are a “gold
standard” and one of the “most ambitious and aspirational free trade agreements” signed by
India, Commerce Secretary Rajesh Agrawal said on Tuesday.

TUAR F AR g1t aTel HRA-TaeeT samae i vd AR @agiar (India-U.K.
Comprehensive Economic and Trade Agreement - CETA) HWW#@WBW FederT
(Double Contribution Convention - DCC) Te “Faul A& (Gold Standard)” § 3R #Rd
CART gEATEIRT T Hgcarehialr a2m agaeﬁgﬁwwa‘ra’f (Free Trade Agreements -
FTAs) # ¥ Uah g, g 91d aIioied §faa T&er 3rEre (Commerce Secretary Rajesh
Agrawal) = HITAGR I Fel|

He added that the deals benefit India’s farmers, fisherfolk, workers and women
entrepreneurs.

3egiel gl Toh I TFHSIA R o fHumel (Farmers), AG3MRY (Fisherfolk), s (Workers)
T AT 3gAAAT (Women Entrepreneurs) & fow amsieil €1

The India-U.K. CETA and the DCC were signed in July last year.

HRA-feeeT CETA T DCC W o a¥ Fr§ A g&claR fohw 7w |

“This is one of the first free trade agreements (FTAs) of its kind, which establishes a future-
oriented economic architecture between two major economies of the world,” Mr. Agrawal
said at a press briefing.

A 379IaTel 7 U ATAT (Press Briefing) # T, “Ug 3 cXg T Tgoll Hered SATIR FHSAIT
(Free Trade Agreement - FTA) &, Sit faed &1 el 9@ 3rdfegawym3it (Economies) & &

HIgsT-3-7@ A T (Economic Architecture) TS #aT §1”

“This is also one of the most ambitious and aspirational FTAs of India, which we are
operationalising as till date.”

“Tg AR & FaIH Hgcarhiall 3R queell FFa =R wagilal (FTAs) # 4 U g, T g4 3T &
GEEIEGE AN

“Itis a gold standard and the first of its kind because of its wide sectoral coverage and
deep reduction in both tariff and non-tariff barriers,” he added.

3egiel 37T3T T, “Ug 31T AU &A1 R (Sectoral Coverage) d2T R (Tariff) T AX-
SR Fremsit (Non-Tariff Barriers) 3 3183 FcldY & SRUT Teh FFOT ATl (Gold Standard) &
3R 319l G T ager FHSAT & 17

Under the deal, the U.K. will immediately eliminate tariffs on 96.8% of its tariff lines,
accounting for 97.7% of the trade value.

3H FHSHIA & AT emmses TS (U.K.) deehlel THIT 8 39T 96.8% SR amsait (Tariff
Lines) W eRW (Tariffs) HATC &Y &1, ST SAMIR H{e (Trade Value) & 97.7% & &1
gfafa e s

An additional 2% of tariff lines, amounting to 1.8% of trade value, will see reduced tariffs
based on gquotas.

Hfaferd 296 R @@t (Tariff Lines), ST 4R #&7 (Trade Value) & 1.8% & sReX 8, T
FIeT (Quota) MR A R (Tariffs) w1 gl

In total, this covers 98.8% of tariff lines and 99.5% of trade value.

sl AT I caaTaT 98.8% R @@=l (Tariff Lines) d2T 99.5% TR AT (Trade
Value) & $a el gl

India, on the other hand, will immediately eliminate tariffs on 30.3% of the trade value, with
47% more seeing tariffs eliminated in a phased manner.
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gl 3, $IR (India) Teeplel YT & SATIR 74 (Trade Value) & 30.3% 368 T ¢R®
(Tariffs) FHTCH M, STateh AT 47% fGEH T TRUTeEY alieh & R gerw Smder|

e |t will also provide reduced quota-based tariffs on 12.1% of the trade value.
HN SR /e (Trade Value) & 12.1% FE W #ier-3menfya Raradt R (Quota-Based
Tariffs) & UeTeT M|

e |n total, this would cover 89.5% of tariff lines and 89.4% of trade value.
sl AR T8 89.5% ENE A4t (Tariff Lines) 92T 89.4% AR #eT (Trade Value) I Al
M|

o Officials in the U.K. have also welcomed the deal, highlighting a multi-sectoral impact.
TeTses farsH (UK. a:mwmﬁsvwaﬁwwmgvmag-mm
(Multi-Sectoral Impact) 9T YahIRT STelT|

o “Forthe City of London, the agreement provides a strong platform to unlock even greater
collaboration in financial and professional services, insurance, fintech, sustainable
finance and infrastructure investment,” Chris Hayward, Policy Chairman of the City of
London Corporation, told The Hindu.

A 3HTH oigsT (City of London) & foaw Ig gasilar e (Financial) U9 sgaaTias dansit
(Professional Services), YT (Insurance), fsTes (Fintech), Idd fa= (Sustainable
Finance) 92T 37a@Ig=T 39 (Infrastructure Investment) & &131 3 31X 31f% Tgdter & A0
3R YT T &,” RS AT digsT FRURLAA (City of London Corporation) & #ifa areasy

(Policy Chairman) & 8a8 (Chris Hayward) & & 2 & &gl

e As India continues its remarkable economic growth story, London stands ready to
support the mobilisation of global capital and expertise needed to help deliver those
goals,” he added.

Sogle 31T g, "AW-IY AR 319 Sear@ara e ey I 1 31 981 @7 §, dgeT 3
et 1 1T & v smaeas e Gt 3 RAradwsrar F gee & e &9 & fw dm

e Mr. Agrawal said that the 30 chapters across which negotiations have taken place under this
pact extend beyond conventional tariff liberalisation to cover digital trade, government
procurement, SMEs, innovation, labour, environment, and gender.

aﬁmﬁaﬁr%sﬂaﬂsﬁﬁ%mﬁawmwaﬁﬁgﬁawqﬁiﬁgﬁ—
SERIFIOT A 31T doo FBfSree SR, avrll @lig, YoH, oY vd ALAH 35IH (SMEs),
AATIR, AH, TATIIOT 7T AP TATar ST &34 1 off gfFAfad a1

e He added that the deal addresses non-tariff barriers as well, so that issues like Sanitary
and Phytosanitary Measures (SPS) and Technical Barriers to Trade (TBT) “do not
become unjustified trade restrictions for our businesses in the future”.

3giel Jg &1 et foh Tg TASHAT IR-UehIT aenait 1 3 FATL FAT 8, Tk Faesar va
91T TITTdT 39T (SPS) TUT SR 7 dehelleh! STHTE (TBT) ST cqaTamt "sifasy & gaAR
sgaarat & forw srefae sarafe wfoeer o oo sme

o He further explained that the deal protects India’s sensitive sectors such as dairy, cereals,
pulses, vegetables, gold and jewellery, smartphones, and critical polymers.

Seglel 3T T TR foF I8 GASHAT IR F HaesTele &=l S 339, 3711, gre), Wiesrd,
TSI T& JHTS[NOT, THATEBNT TUT Hgeaqor THAFRY h GIaT off i fRere e g1

‘Game changer’

NA Ao

e Onthe DCC, he said that the agreement was a “game changer” for India’s services sector
and skilled workforce.
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R (DCC) & Herer H 3egial gl Toh TE THASHIAT R & [T & R FAeT Frbael o v v
"Ae Ao ey g

e “Indian employees and their employers contribute around 25% of their salary to the U.K.’s
national insurance system,” he said.

3glel heT, " AR FararY X 3o7ah fAAFaT 3796 Aol &7 TSI 25% FaATses frarsa
TSET AT YTl 7 ARTEe A §1

e “Their contribution is like a tax of 25% as employees are unable to draw benefits. These
are like sunk costs.”

" g ARG 25% FX F AT &, FAIP FHAAR STV HI$ ATH IIT Agt T I | I§ T THR Y

g\a"rgéarm?r (Sunk Cost) & WA g1"
e He said that the DCC will ensure that workers will not need to pay double contributions

India’s imports from
China soar to $80 bn
in first half of 2026

Two-way bilateral trade was up to $91.72 bn after six months, a 23.6% rise

from last year, on track to surpass record $155.62 bn figure from 2025

Ananth Krishnan

ndia’s imports from
l China rose 21.8% in

the first half of 2026 to
a record $79.41 billion, ac-
cording to data released by
China’s General Adminis-
tration of Customs on
Tuesday.

Two-way bilateral trade
was up to $91.72 billion af-
ter six months, a 23.6% rise
from last year, and on track
to surpass the record
$155.62 billion trade figure
from 2025, when China
was again India’s biggest
trade partner in goods.

While the trade deficit
reached $67.1 billion after
the first half of the year —
also on track to exceed last
year’s record $116.12 billion
figure — India’s exports to
China have also registered
strong growth, up by 37.2%
to $12.31 billion.

Trade deficit

India’s official data on
Monday showed the over-
all trade deficit in the
month of June 2026 rose
over fourfold year-on-year
to $15.3 billion in June
2026, on the back of high
growth in merchandise im-
ports and a rise in the va-
lue of crude oil, electronics
and gold imports.

Indian officials are less
concerned by the quantum
of the trade deficit with
China than by the nature of
the basket of goods. India
imports not only large
quantities of finished elec-
tronics and other equip-

&

Chinese checkers: India is less concerned by the quantum of trade
deficit with China than by the nature of the basket of goods. REUTERS

ee

Obviously, we would like
to be able to export
more to China. This is
nothing unreasonable
about suggesting that

VIKRAM DORAISWAMI,
India’s Ambassador to China

ment from China, but also
intermediates that are
needed for Indian manu-
facturing and fuel India’s
own exports. A particular
concern is the nature of In-
dia’s exports to China,
which in the past have
been dominated by low va-
lue-added products such
as organic chemicals, ores
and seafood.

Earlier this month, In-
dia’s Ambassador to China
Vikram Doraiswami
pitched for greater Indian
exports to China, especial-
ly in areas where India is
globally competitive such
as pharmaceuticals. “Ob-
viously, we would like to be

able to export more to Chi-
na. This is nothing unrea-
sonable about suggesting
that,” he said, speaking at
the World Peace Forum, an
annual foreign policy fo-
rum in Beijing.

“How do we find ways in
which India and China can
be connected, with a wi-
dening basket of goods that
both sides can provide
each other, but also a sense
that reasonable mechan-
isms to protect consumers
can be applied in a way
that enables India also to
export more of the goods
that it can export elsewh-
ere in the world also to Chi-
na?” he said. “In other
words, it would be easier
to consider that the trade
wouldn’t be exactly 50-50
balanced, but one side
would have more exports,
provided that exports con-
sist of goods that we can al-
so add value. If it is pure
consumption goods, that
becomes a little harder to
sell as a reasonable me-
chanism for the deficit.”

towards their social security.
3egiet gl Toh SIAT Ig FRATRE I foh Afdent
T 3T AT TAT 3 TN aYGRT SRIET €T
T 93|

e Thatis, if they are paying social
security in India, then they will not have to pay it
in the U.K. as well for a period of five years.

3721l e I IR & WINToIE: FI&T 1 37erereT T
% €, al 3¢ 9ra aut &1 37afes e Femmses frrsa
# 58 foIT 37c7eT & ANTET 18T ST g |

e According to Mr. Agrawal, this will
benefit over 75,000 Indian workers and over
900 employers.

At ITTaTe & IFER, FEH 75,000 W 3HOF HRAT
#fAST AT 900 A HfAF AAFATHT FHF 797 BN

15J7. India’s imports from China soar
to $80 bn in first half of 2026

2026 &Y ggell TATE A et A HRT F7
AT 80 IR STol & Ha gga1

e Two-way bilateral trade was up to
$91.72 billion after six months, a 23.6% rise
from last year, on track to surpass the record
$155.62 billion figure from 2025.

BE FEIAAT & &G Gl 2T & 1T gfagafi s
91.72 3E STeR Feh T¢I 1T, S fAeel o A
e 3 23.6% Y Fofar § 3R 2025 & Repls
155.62 34 STeR & 313 &I IR Hil $HT Tg Wl

e India’s imports from China rose 21.8%
in the first half of 2026 to a record $79.41 billion,
according to data released by China’s General
Administration of Customs on Tuesday.

HITCTaR T et & STeIel USTATACLRT 3T FEeFH SaRT STRY HiehsT & AR 2026 T Tgelr
AR H T T HRT T IMATT 21.8% Fga Repls 79.41 3T SfelX & 17|
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e Two-way bilateral trade was up to $91.72 billion after six months, a 23.6% rise from last
year, and on track to surpass the record $155.62 billion trade figure from 2025, when China
was again India’s biggest trade partner in goods.

OF ALIEA & dTe; EIATENT SATIR 91.72 31 Sfer e I I, St FAsel o Y el 3 23.6%
HfAFE 31K 2025 F RFS 155.62 3T ST & TR 313 I YR ¥l T T I &, S Hef
T IR T aE31 o IR A $R T Ta I371 SAMRS AR 47|

o While the trade deficit reached $67.1 billion after the first half of the year — also on track to
exceed last year’s record $116.12 billion figure — India’s exports to China have also
registered strong growth, up by 37.2% to $12.31 billion.

Ty fT ggell THTET & S1¢ AR HTeT 67.1 mﬁma%qg“’irw,a’rmaéra:ﬁaﬁé 116.12
3T ST Y 97 U et T fem & &1 g€t it o) SR 1 o 81 37.29% dgahe 12.31 3R«
Sfel &1 13T

Trade deficit
<9 HIcT

¢ India’s official data on Monday showed the overall trade deficit in the month of June 2026
rose over fourfold year-on-year to $15.3 billion in June 2026, on the back of high growth in
merchandise imports and arise in the value of crude oil, electronics and gold imports.

FIHAR T TR AR & IfAFIRE st & 7o e & ST 2026 F Fef AR °IT I¥-23-a§
AR AT § HTAF TG 15.3 I STa &1 91T, ToTHenT HROUT G AT H cIof ga & ool Fed
A, sociaTy AR Aot F 3T & 7ed 7 T E

e Indian officials are less concerned by the quantum of the trade deficit with China than by
the nature of the basket of goods.

R ITAFRY e o ATy SATIR °1E T AT & 37eeh, HAT-T2ATT hT a&I3it hr Fepfct
GEREEIDCES
¢ India imports not only large quantities of finished electronics and other equipment from

China, but also intermediates that are needed for Indian manufacturing and fuel India’s
own exports.

R el T haol T2 AT H IR FAFEIAF 3cUTEG 3R 3T ITRIOT &) AT AT T, Sfodh
T FEgadt 3¢UTE (Intermediates) #Y 3T AT & i AR fafasATor g2m siva & Rafa &
foIT 3aeae g

e A particular concern is the nature of India’s exports to China, which in the past have been
dominated by low value-added products such as organic chemicals, ores and seafood.

T TRy et =er Y g1 aTel IR & forlTer 7 wepfcd €, Trest ugel %7 Hew waftd 3cure,
S e Tarae, 3w 3R W @ey verd, viHw w E
e Earlier this month, India’s Ambassador to China Vikram Doraiswami pitched for greater

Indian exports to China, especially in areas where India is globally competitive such as
pharmaceuticals.

$H HEI 1 Q3T H et F R & TGy Tasha SRISEATH! o1 et 1 7R & e sor=t
gehTorct T, TARISeRY 3o &¥H1 5181 $TRe afRaeh Tk WX Tiaeatif g, S8 s fesew|

e “Obviously, we would like to be able to export more to China. This is nothing unreasonable
about suggesting that,” he said, speaking at the World Peace Forum, an annual foreign
policy forum in Beijing.
3ogiel difeieT H ARSI arfves facer Aifa TFAee ae8 9 RA H Fgl, "TIs¢ &9 8 g die
oY 3TTerh foraTer sheetr wTgat | a0 1S o JreTfereT a1t =1gT 81"

¢ “How do we find ways in which India and China can be connected, with a widening basket of
goods that both sides can provide each other, but also a sense that reasonable mechanisms

to protect consumers can be applied in a way that enables India also to export more of the
goods that it can export elsewhere in the world also to China?” he said.
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<RT Ueh-g @R T 318 fafaer aeqe 3uersty T @eh, iR a1 & ISt 1 gea & fore 3faa
SHaEATT & A &, ATk 51 gfara & 3 Seif Y g et ot ot AT a3t o foralad e
FH?"

¢ “In other words, it would be easier to consider that the trade wouldn’t be exactly 50-50
balanced, but one side would have more exports, provided that exports consist of goods that
we can also add value. If it is pure consumption goods, that becomes a little harder to sell
as a reasonable mechanism for the deficit.”

3egiel g, "GER Asal H, g AT 3T 1T o IR ool 50-50 Hfera =761 g1, afceh
Teh YT T T12Tel 31Tereh g1 HehdT &, SIct foh fordlTer & Q& 3cuTe 81 Tttt g Hew waea (Value
Addition) X Feh| AT A herel ST Y TEGY &1, Al 376 SATIR UIE & ST FATET & &9 7
TAHR AT hideT &l ST g

Inaugural Index of Services
Production shows 14 sectors
grew in double digits in April

T.C.A. Sharad Raghavan

NEW DELHI

As many as 14 of the 19 sub-
sectors in the trial and in-
augural release of the go-
vernment’s new Index of
Services Production (ISP)
witnessed  double-digit
growth in April 2026, with
the best-performing sec-
tors including accommo-
dation and food, retail
trade, administrative and
support services, and real
estate.

The 19 sub-sectors mea-
sured account for about
60% of India’s services
sector.

The ISP is meant to be
the services sector coun-
terpart to the Index of In-
dustrial Production (IIP).
While the IIP is released on
the 28th of every month
unless it is a weekend or
holiday, the ISP will be re-

Accommodation and food was
among best perforning sectors.

leased on the 29th
henceforth.

“The ISP represents an
important milestone in
strengthening India’s sta-
tistical system and improv-
ing the measurement of
the services sector, which
accounts for more than
half of the country’s eco-
nomic activity,” the Minis-
try of Statistics and Pro-

gramme Implementation
said in a release.

While the inaugural re-
lease does not provide a
composite growth rate for
the entire index, this
growth rate can be calcu-
lated using the sector-wise
growth rates and weightag-
es, said D.K. Srivastava,
chief policy advisor at EY
India.

“Considering the year-
on-year growth in April
2026 over that in April
2025, the 19-services sector
growth is at 20.8%,” Mr.
Srivastava said.

The base year of the trial
ISPs has been set as 2024-
25, and the index sources
its data from several areas,
including administrative
data, Goods and Services
Tax data, and the Annual
Survey of Incorporated
Services Sector Enterpris-
es (ASISSE) data.

15J7. Inaugural Index of Services Production shows 14 sectors grew in double
digits in April
AT 3G GAFTH & TIH FEHIOT 7 Ir8er 7 14 &4 7 qre¥ 31 Hr Jafer ot
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As many as 14 of the 19 subsectors in the trial and inaugural release of the government’s
new Index of Services Production (ISP) witnessed double-digit growth in April 2026, with
the best-performing sectors including accommodation and food, retail trade,
administrative and support services, and real estate.

AR & 71T AT SeTea A= (Index of Services Production - ISP) & 1&ToT U 92
TEHIT 3 e 19 39811 7 F 14 5 3 2026 3 SeX 3 Y Jafr &of &1, Torete Jmarw vd
GreT JATY, GeUI SR, FATHTAF Td W1 JaT¢ a7 RIe wree Ha9ss Yesie et arel
SERGY

The 19 sub-sectors measured account for about 60% of India’s services sector.
AT 37T 19 39-819 HRT & VAT 817 T 919797 60% fear g1

The ISP is meant to be the services sector counterpart to the Index of Industrial
Production (lIP).

AT 391G FAFIF (ISP) 1 3@ 3careet gaia (Index of Industrial Production - IIP)
% AT 81T & THBET IR [haT AT

While the IIP is released on the 28th of every month unless it is a weekend or holiday, the
ISP will be released on the 29th henceforth.

STET |IP Ucdsh ATg ST 28 dYE T (I a8 37ThIRT IT ATATEId o 1) SIRY fhaT ST &, 987 3T &
ISP Yl AT T 29 A &I SR fawar sirear|

“The ISP represents an important milestone in strengthening India’s statistical system and
improving the measurement of the services sector, which accounts for more than half of the
country’s economic activity,” the Ministry of Statistics and Programme Implementation
said in a release.

AT U9 FRIFH FRATTaIT HATAT o Ueh [ & Hgl, "ISP HRT T WTCITHIT ToITell St
e ol TUT QAT 817 & SEc H1TeT i 2T 3 Teh Hgea gl 3y &, St &2r & 3
aifafafat &1 amd & arftrs Rear gl

While the inaugural release does not provide a composite growth rate for the entire index,
this growth rate can be calculated using the sector-wise growth rates and weightages, said
D.K. Srivastava, Chief Policy Advisor at EY India.

EY India & #&Z Afd GellghR 3.3, sltaread o e o T J°H TERIoT § QX G i
THA IS aT QI &1 TS &, ket 8T gEfar ¥ 3R %R (Weightages) & 3TUR 9T 38T
TOTAT &Y ST Fehell

“Considering the year-on-year growth in April 2026 over that in April 2025, the 19-services
sector growth is at 20.8%,” Mr. Srivastava said.

A AT o g, " 2025 BN FelolT 3 3rdher 2026 H1 I4-27-T§ FEf& A1 @A §U 19 Aam
&¥3t T gefer 20.8% Wr g "

The base year of the trial ISPs has been set as 2024-25, and the index sources its data from
several areas, including administrative data, Goods and Services Tax data, and the
Annual Survey of Incorporated Services Sector Enterprises (ASISSE) data.

TRIETOT ISP T 3R ¥ (Base Year) 2024-25 eI foram aram § 3iR 75 Faehish 3101 3HTehs
weTafe 32T, g% U9 {aT FT (GST) 3T a4T Annual Survey of Incorporated Services
Sector Enterprises (ASISSE) & 3eT @fgd fafde= didt & ured aar gl
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Mini Ratna WAPCOS a ‘sinking ship,
firm’s counsel tells Delhi High Court

Jacob Koshy
NEW DELHI

WAPCOS Ltd., a ‘Mini Rat-
na-I’ public sector under-
taking under the Union Jal
Shakti Ministry, is report-
edly a “sinking ship” that
lacks the financial capacity
to retain staff and on occa-
sions, had to borrow mo-
ney to comply with court
orders.

This was the position
advanced by counsel re-
presenting WAPCOS dur-
ing proceedings before the
Delhi High Court on July 6,
as per an order by Justice
Sanjeev Narula. The asser-
tions were not themselves
made as an affidavit filed

by WAPCOS but recorded
by the judge in his order.

The order added: “Mr.
Tushar Sannu, SC, assist-
ing Mr. Sharma, further
submitted the company
has, in fact, on occasions,
been compelled to resort
to borrowings for the pur-
pose of complying with
court orders.”

The remarks came dur-
ing proceedings concern-
ing staff demanding regu-
larisation of employment.
The firm argued it would
place a financial burden je-
opardising viability. Incor-
porated in 1969, WAPCOS
provided engineering con-
sultancy services for water,
power and infrastructure

in more than 75 countries.

The court, however,
noted neither the original
counter-affidavit nor two
subsequent affidavits con-
tained documentary evi-
dence showing WAPCOS’s
financial position was so
precarious. It directed the
respondents to produce
the firm’s audited balance
sheets for the past five fi-
nancial years, records re-
lating to the surrender of
682 of WAPCOS’ 1,541 sanc-
tioned posts and steps ta-
ken following an internal
panel’s findings of irregu-
larities in previous regular-
isation exercises.

A company official who
declined to be identified

told The Hindu they didn’t
direct the counsel to de-
scribe WAPCOS “as a sink-
ing ship.” While the ba-
lance sheets hadn’t fully
accounted for ‘bad debts’
in previous years (in the af-
termath of corruption
scandals) the firm was not
in a dire financial position.
“The last few years had
seen several positions and
jobs granted as favours and
contrary to WAPCOS pre-
scribed recruitment
norms. The contractual
posts need to be rational-
ised as part of an organisa-
tional clean-up and this is
in line with Ministry
norms. However some
staff have gone to court.”

15J7. Mini Ratna WAPCOS a ‘sinking ship’, firm’s counsel tells Delhi High
Court

fA=l T WAPCOS T ‘gareil 31 STgTer, FYT F ThIA o eall ITT FA—ATITT F Fgl

WAPCOS Ltd., a ‘Mini Ratna-I’ public sector undertaking under the Union Jal Shakti
Ministry, is reportedly a "sinking ship" that lacks the financial capacity to retain staff and
on occasions, had to borrow money to comply with court orders.

WAPCOS fafaies, st 7 st afda #amed & 31T v ‘R 31’ ardsifaie &7 &1 39she
&, I &9 W U "gaaT g3 ST ¢, ok ury e B Sere v iy Rt e 7 &
3R TS F$ IR AT & AT T ITelaT et & [T UeT 3UR A7 37|

This was the position advanced by counsel representing WAPCOS during proceedings
before the Delhi High Court on July 6, as per an order by Justice Sanjeev Narula.

Tt Wl AR o 3MMC & 3TAR, 6 JelT$ I faeel ITT FARTT & FoAars & akrel
WAPCOS #T 3 & 92T qehlel o JeT qa7 Q|

The assertions were not themselves made as an affidavit filed by WAPCOS but recorded by
the judge in his order.

¥ g1 d WAPCOS EaRT &R fondlT e (Affidavit) 3 w1gT [T a0 &, afcs wararefiRr o 5o
319 3MMERT 7 g fpam|

The order added: “Mr. Tushar Sannu, SC, assisting Mr. Sharma, further submitted the
company has, in fact, on occasions, been compelled to resort to borrowings for the purpose
of complying with court orders.”

3TTCRT # 371T gt I, "ol JUR W1, IS rftraerar, S 4l e S TEradr @ F, o Fg o
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T foha foh el hl aecid & 8 AR TR +AATe & 3Tt 1 ITefel lel o T For A=

qsrl”

The remarks came during proceedings concerning staff demanding regularisation of
employment.

3 feeaforat 3o el & Hefera gerars & ek 1 a1, St it & faafAeieor &t AT 7
T

The firm argued it would place a financial burden jeopardising viability.
FIAT o b T o suw 37 IR Ay aer ggar, 5o 3Tt Srietarar werfad gl

Incorporated in 1969, WAPCOS provided engineering consultancy services for water,
power and infrastructure in more than 75 countries.

1969 & TARIT WAPCOS & 75 & 31Tl a2t & 5T, FaT 3K srasaae &=t & gehferafar
et A9TE T T g

The court, however, noted neither the original counter-affidavit nor two subsequent
affidavits contained documentary evidence showing WAPCOS’s financial position was so
precarious.

glelleh, TR o et fob of AT el faerayas (Counter-Affidavit) 3R o & §1¢ # g ar
AT H THT IS GEATdSN TATOT AT fraqs WAPCOS #t faefir Rufa sast 78R fgw gl
gl

It directed the respondents to produce the firm’s audited balance sheets for the past five
financial years, records relating to the surrender of 682 of WAPCOS’ 1,541 sanctioned
posts and steps taken following an internal panel’s findings of irregularities in previous
regularisation exercises.

ArTer o gfdartedr @t fader fgam for & Moot ater faefir aut 7 st 1 drar-wdifar o
efic, WAPCOS & 1,541 ¥figa vl # & 682 Y&l 1 HATH ot ¥ Haftra 31fere aem g8
forafaeieor ufsransit & sfafAdasi o iR afafa & Rde & are so1v a7 Hew geqd
H|

A company official who declined to be identified told The Hindu they didn’t direct the counsel
to describe WAPCOS “as a sinking ship.”

TEHTST 3R & &t T AT I hiell o Teh IITRRRY o & fogg bt aaima foh 3ogiat 9= dehlel b
WAPCOS &1 "gadT 3T STETeT SdTeT ST ToAder s1&T feam |

While the balance sheets hadn’t fully accounted for 'bad debts' in previous years (in the
aftermath of corruption scandals) the firm was not in a dire financial position.

3giel et foh oot aut Y S efte 7 ‘43 Ssewr &1 g fearer w1e SivsT arm T (S arserar
weral & e i fFafer o), et Foe i R R s @we 7 5

“The last few years had seen several positions and jobs granted as favours and contrary to
WAPCOS prescribed recruitment norms.

3giel hgl, "o o aul # 3 U AR AlRRAT JaTITdqoT s & TAUT WAPCOS & f¥efie
a7clt AR F AT TereT Fr ars off |

The contractual posts need to be rationalised as part of an organisational clean-up and
this is in line with Ministry norms.

WTACT 4eT 7 FIFAHIT JoAoToet HarSaTcH GUR & G o & H foharr S 3maeash & 3R g
HATTT F ATTHI & HeT6T 8 |
However some staff have gone to court.

gTallfeh, S HHAN FARTT ol AT |
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&g PR A ATl RIeFaTe 9T gfarer e

15J7 | Why scientists watched a gene hop from a predator into its prey
dferel o Ueh SfieT Y RIS § 39F RISR A Soliar Fand ge F#31 @

1537 | Cosmic sugar
FEATST AHT
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AT & F AT HI YA T@et & forw 8 qaram aram @

15J7 | How protein biosensors can shrink the timeline of medical emergencies
N TrEE Rfthcar srua Rufaai A vAg A FAFAF TR S

Union govt. bans
herbicide paraquat

Serish Nanisetti
HYDERABAD

The Centre has notified a
ban on paraquat dichlo-
ride, a herbicide linked to
thousands of deaths due to
self-harm, homicides, and
accidental deaths in India.
The notice by the Union
Ministry of Agriculture
comes on the back of bans
by various States, includ-
ing most recently by And-
hra Pradesh, and earlier by
Telangana and Kerala.

Paraquat dichloride is
used by farmers after the
harvest to clean up the
land for the next crop.

“This is a welcome de-
velopment. Had the deci-
sion been taken a decade
earlier, we would not have
lost so many farmers and
young people to self-
harm,” said Marri Mahesh
Reddy, a doctor from Te-
langana who campaigned
for a ban under Doctors
Against Paraquat. The
chemical has no antidote.

15J7. Union govt. bans herbicide paraquat

% TFR F el draare @ gfaeer e

e The Centre has notified a ban on paraquat
dichloride, a herbicide linked to thousands of deaths
due to self-harm, homicides, and accidental deaths
in India.

F% TR 7 RIFAE SHFARES W S $H iftrgaan
S $r §1 T8 T el (gdfanss) &, Go saRa &
HTCHET, §IT TUT gHEATA HY & §IRT HHell &
ST AT E |

e The notice by the Union Ministry of
Agriculture comes on the back of bans by various
States, including most recently by Andhra Pradesh,
and earlier by Telangana and Kerala.

FERT FIY T Y TE TR s weat gan
T 1T gfaaell & a1 T M IS |, Sad grar &r &
JTY Y TUT STY Tgel dAINaAT 3R FIeT A & |

e Paraquat dichloride is used by farmers after the harvest to clean up the land for the next

crop.

IRIFATE STEFENISS T 3TANT oFATeT THA FHET§ & F1G 31T BHe & [T Wel Pl AP H o

I el

e “Thisis awelcome development. Had the decision been taken a decade earlier, we
would not have lost so many farmers and young people to self-harm,” said Marri
Mahesh Reddy, a doctor from Telangana who campaigned for a ban under Doctors
Against Paraquat.

"I T TARTAANT FeA ¢ I T8 fAoiT v gers gger foam rar @i, aY gx e T &
FROT gt 3w framat 3R ganait w1 gt @, Aearar & ffheas A 7 W 2 =g,
fSiegieY STeFed 3raEe FaTE & ATCIH ¥ 38 W AfAaeT o9 & forw 3rfmes Temar 2|

e The chemical has no antidote.

3 T &7 FI$ wfafay (@) 3ucrse A1 g
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Swaminathan §

jumping genes in maize in 1950,
they have known that bits of DNA
an move around the genome,

mostly within the cell nucleus. Scientists
have also found evidence of genes having
jumped across species.

Now, researchers at the Max Planck
Institute for Marine Microbiology in
Germany have reported a remarkable
observation: they have visually tracked an
RNA molecule, called an intron, as it
Jjumped from one organism into another.

‘This is remarkable because the
scientists literally caught the gene as it
jumped across species, without the help
of any courier.

Jumping genes - technically now called
transposable elements - are responsible
for the spread of antibiotic resistance and
in the development of several cancers.
Scientists are also studying circular RNA
molecules, like the one derived from the
jumping intron, as next generation
ine platforms. Understanding the
ives of jumping genes can thus have
profound implications for evolution and
ultimately to medicine and biotechnology.

A tiny predator

Microbial communities that occur
naturally are very difficult to nurture in
large numbers in a lab because they will
be isolated from their surroundings. So
the team at Jens Harder's laboratory
seeded a lab culture with a small amount
of wastewater from a local sewage
treatment plant.

Over time, this culture of microbes
came to consist of several members of
archaea and bacteria. Like bact
archaea are another domain of |
are also microscopic.

Microbes of both these domains la
true nucleus. Instead, their nucleus lies in
the cytoplasm itself.

The team focused on two members of
this community. One member is the
methane-producing archaeon,
Methanothrix soehngenii. The other is a
bacterium so small that it is called an
ultramicrobacterium. The team named it
Velamenicoccus archaeovorus. Itis a
predator: it attaches to the surface of the
archaeon, breaks apart its cell membrane,
and kills it.

, and

The rough draft

It is impractical to investigate each
member of a highly diverse microbial
community separately, so scientists study
them en masse. In the study, the
researchers identified the RNA molecules
in the members’ ribosomes. The
ribosome is each cell’s protein-making
factory.

A confocal microscope

hngenii. It forms long

the one

can thus have profound implications for medicine

f connected cells {magenta). The bright blue patch shows where

2
researchers detected an intron RNA inside the cells using fluarescent probes. Scale bar: 5 jim SCIRER 16, 14654 (2026).

The ribosomes in all cells of all life
forms have RNAs called ribosomal RNAs
(rRNA). All life forms have rRNA that
me function. However,

s a unique sequence of
bases that can be used to identify the
species. This way, the scientists
determined the composition of their lab
culture.

In the ultramicrobacterium, one type
of rRNA 2 initially made as a
precursor - like a rough draft, something
the cell has to edit further. This editing
takes the form of losing a particular
sequence of bases called the intron.
Essentially, the intron is cut out of the
precursor.

The intron itself is a special kind of
RNA molecule with two unique roles: it
elf out of the precursor rRNA and
s own ends up to acquire a circular
structure. And it contains information
that can allow it to ‘jump’.

The team also analysed the rRNA
sequences of the ultramicrobacterium
from a previous study. This revealed that
the introns were highly efficient at their
tasks: they rarely failed.

Tracking by eye
Finally, the team decided to check
visually whether the intron of the 235
rRNA of the predator jumped to the prey
as the two interacted.

Other scientists at the same Max Planck
Institute had already found, and

ﬁmmgtrarzﬁam

perfected, a way to track RNA visually. It
consisted of tracking the RNA usi
probe with a pair of special features. One,
it was designed to home in on the intron
(based on its sequence) and latch on to it.
‘Two, the probe was attached to a
fluorescent label - a chemical compound
that glows when seen through a
fluorescence microscope.

‘The team modified the probe so that its
label would glow green in live cells but
vellow in dead cells — either way only if
the intron was present.

‘The team also could tell which cells the
intron was by using the difference in
appearance of the microbes. V.
archaeovorus appears as small spots while
Methanotrix soehngenii appears as
filaments.

This the team detected the intron
in Methanotrix soehngenii cells.
Specifically, there was a faint yellow glow
in the filamentous structures. This meant
the cells in which the intron was present
were dead.

Clearly, the intron RNA had exited the
predator cells and entered the prey cells.

Truly remarkable
RNA malecules are famously unstable, so
how did the introns survive this jump?
‘The researchers proposed that the
intron’s self-circularisation could be the
reason. The circular shape of the RNA
molecule allows it to resist being
degraded by a cell's enzymes. The

ultramicrobacterium’s genome also
encodes an enzyme that could have
helped the intron insert itself into foreign
DNA.

There are still some unanswered
questions. For example, does evolution
intend for introns to be integrated into
prey DNA? In the experiment, the intron
actually jumped into dead cells. Why? Or,
alternatively, did the intron kill the cells?

Visual confirmation that an intron can
jump across two different domains of life
is truly remarkable.

Still, let us remember that it happened
in a laboratory culture (even if there is
indirect evidence that introns do jump in
the real world as well).

Living beings sometimes swap genes
with viruses, which are the essential
couriers of gene transfer. This is known as
horizontal gene transfer. The study,
however, has reported the first direct
visual evidence of horizontal gene
transfer across species without a courier.

Studying this phenomenon helps
scientists understand how organisms
rapidly acquire new traits, such as
antibiotic resistance or new metabolic
abilities. It also reveals how genes move
across species, potentially reshaping
ecosystems and driving the rise of new
disease-causing microbes.

. Swaminathan is a retired professor of
biology (BITS-Pilani, Hyderabad) and a
Sformer scientist (ICG New
Delhi).ssn225@gmail.com

THE GIST

Living beings sometimes swap
genes with viruses, which are
the essential couriers of gene
transfer, known as horizontal
gene transfer

-

The new study has reported
the first direct visual evidence
of horizontal gene transfer
across species without a
courier

-

Studying this phenomenon
helps scientists understand
how organisms rapidly acquire
new traits, such as antibiotic
resistance or new metabolic
abilities

15J7.
Why
scienti

sts
watche
da
gene
hop
from a
predat
or into
its
prey
CE T

A
TH ST
Hr
R
q 38
IEiEary

e Since scientists discovered jumping genes in maize in 1950, they have known that bits of

DNA can move around the genome, mostly within the cell nucleus.

1950 # d=TfeTent GaRT AFHT (Maize) H ST SfieT (Jumping Genes) & @isT fhT I+ & a1 &
d ST § T TAT (DNA) & BIE-BIC 19T Sl (Genome) & HIcT, HEA: HIRAFT Fgh
(Cell Nucleus) #, Teh FUTe & GER TUTT cIeh ST el o |
e Scientists have also found evidence of genes having jumped across species.
aﬁﬁﬁqﬁsﬁﬂ’f%ﬁﬁﬁrm@pecies)%Wﬁ?ﬁﬁ%@ﬁ%m%@%l
e Now, researchers at the Max Planck Institute for Marine Microbiology in Germany have

reported a remarkable observation: they have visually tracked an RNA molecule, called an
intron, as it jumped from one organism into another.

379 ST eI A ool $EITIC PR AT ASHIErEIarsel (Max Planck Institute for

Marine Microbiology) & SMEIehdil3il & Teh 3eolEaild Tacliehel sl FET & ¢ | 3ogiel HRTAT
(RNA)Q-TWHU;F,méﬁﬂ'(lntron)WW%,ﬁWGﬁH@E{H’IGﬁHﬁFmHﬁH@FTgU
TcgeT §9 A WM AR 35T 1TaeT foma|
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e This is remarkable because the scientists literally caught the gene as it jumped across
species, without the help of any courier.

g ScolTsiIy § Fifch dalTietehl of fohdl 81 aTg® (Courier) ST TEIRIAT o =TT ST T Teh ToATT
| gEdl TS 7 TR g1 §U TcaT §9 4 |

e Jumping genes — technically now called transposable elements — are responsible for the
spread of antibiotic resistance and in the development of several cancers.

Siftar SfieT (Jumping Genes) — fSieg dehellehl 7 H 319 rUIetad Tfa#dEd (Transposable
Elements) gl SITdT § — TdaTaIfes 9faMer (Antibiotic Resistance) 3 JER dT 3 TR
F FTT (Cancers) & faFT & fow 3aterRN &1

e Scientists are also studying circular RNA molecules, like the one derived from the jumping
intron, as next generation vaccine platforms.

deTToTeh JATHR IRTAT (Circular RNA) 33T 7 8 37e0deT a3 38 8, S o Sifier giar
(Jumping Intron) & 9Tee 3107, TSl 3rarelt didY & SFwieT TATHIH (Next Generation Vaccine
Platforms) & ®9 & A forar s wr gl

¢ Understanding the lives of jumping genes can thus have profound implications for evolution
and ultimately to medicine and biotechnology.

9 9hR, ST ST (Jumping Genes) & Siidd-Tsh ST HHSTT fasrEaTg (Evolution) d2T
3iaar: RfFeaT (Medicine) 31 St gz (Biotechnology) & farw 3rcdd ¥ 3R Fgeaqot
TSI STl ThT |

Atiny predator
& A sy

e Microbial communities that occur naturally are very difficult to nurture in large numbers in a
lab because they will be isolated from their surroundings.

STepicieh & & TaeTHIT Faasidr GHGTAT T TAITATC & T57 HEAT H HIEeT el el hideT
BT & iR & 379t rpfare TS F g @ A €

e Sothe team at Jens Harder’s laboratory seeded a lab culture with a small amount of
wastewater from a local sewage treatment plant.

SOTAT S FTST T TARTRATAT T ST & TATAT FelsTel AT HIAT & TITASC Sl oy MY AT A
SrReTRITelT HEehTc T Haelet 3T faha|

e Over time, this culture of microbes came to consist of several members of archaea and
bacteria.

THY o Y Ig FaAAE! FEF el ATHAT 74T SHAT73i o 37e1eh Hewdt & Jord g1 TS|
o Like bacteria, archaea are another domain of life, and are also microscopic.
SaTor3it s AT IFHAT ot STaeT T veh osh 31T & TUT d o gawesl gl &1
e Microbes of both these domains lack a true nucleus.
3T AT ST & FaAsal F arEaras dae 4 gl gl
e Instead, their nucleus lies in the cytoplasm itself.
SHS TUTel W 3HT a1 ey Hifreea (@gercars#) # & [&d war gl
e The team focused on two members of this community.
& = 58 THEH o & WEFA! R AT €1t et foar|
e One member is the methane-producing archaeon, Methanothrix soehngenii.

ST A U g AT 3cqeaT FIa aren fha, AANyFw @A (Methanothrix

soehngenii) &1
e The other is a bacterium so small that it is called an ultramicrobacterium.

GERT Teh Sl=1T BICT SHATT & foh 3 IeCTATSHIaFRIH el Sl ¢
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e The team named it Velamenicoccus archaeovorus.
&1 & SHPT AT AATARIRT INHFAERT (Velamenicoccus archaeovorus) IG@T|

e ltis a predator: it attaches to the surface of the archaeon, breaks apart its cell membrane,
and Kkills it.

Ig U sl §; T8 nfHAeT 1 Tce ¥ RIueh ST §, 3TH FIRFT Brea H s earg 3R 39
AR AT B

The rough draft
TRIAS FEr

e |tis impractical to investigate each member of a highly diverse microbial community
separately, so scientists study them en masse.

3rcgieren fafarerarqut Fewsiid) WHErT & Tcdeh HeTd &l JUH-JUh TG e cAIagIReh
e &, SHTCIT d=ATioteh SoTehl ARIfEH T W 3ETAeT el ¢ |

e In the study, the researchers identified the RNA molecules in the members’ ribosomes.
S IETY H M3 o LA o TFAAIAT I 3T FRTAT o[t T ggeT H|

e Theribosome is each cell's protein-making factory.
TR TAF FIRAFT 7 WET AT 355 2Tt §1

e Theribosomes in all cells of all life forms have RNAs called ribosomal RNAs (rRNA).
Tfr Sfig Tt Fr T AF FIFRAFT F ASTAAT H TSEHFHST HRTAT (rRNA) ATHE JRTAT
3ufeyd giar &

e All life forms have rRNA that perform the same function.
Fafr st WAt & rRNA FATT 1 HXT g

e However, each species has a unique sequence of bases that can be used to identify the
species.
gTellieh, Tedeh FoTfer 31 &I (S) T Uah fAfse 3regshar gl &, TSreeht 39219 39 wonfa &
gt o forw foham ST TeharT &

e This way, the scientists determined the composition of their lab culture.
S8 YehR dATToTehl o 3UaTT TRITRATET HEF fo¥ T Ee=AT A1 ToverRoT fema|

e Inthe ultramicrobacterium, one type of rRNA called 23S is initially made as a precursor —
like a rough draft, something the cell has to edit further.

HECTHATSHIAFENTH H 23S FATHT Teh Teh T rRNA G H Teh qaammet () & & & T7cr
¥— T RIS FHlE & ke, T FINRAHT 1 39 AT et I 8|

e This editing takes the form of losing a particular sequence of bases called the intron.
g HUIEe SeieT Pgellal aTel &TRT & T FATASE ITHA HT g & & A gIar g

e Essentially, the intron is cut out of the precursor.
oIl FieT T TEITHT (FIFAT) T HTCehT el T T ST B |

e Theintron itself is a special kind of RNA molecule with two unique roles: it cuts itself out of
the precursor rRNA and joins its own ends up to acquire a circular structure.

eIt T U fAQ YR T AR 307 &, foreeht ot fafarse sfenrd §: I8 a2 1 qaemer
rRNA 3 37eleT YT § T 3191 FIRT Y SIS JaTR V=T 9Ted T ol g

e And it contains information that can allow it to ‘jump’.
zaeh 31faRerd, 589 0T STThRT 3 giclt § S 38 TUETARA (S9)' 81t & T&TH FTc g

e The team also analysed the rRNA sequences of the ultramicrobacterium from a previous
study.

& o Ueh d AT § UToe] HETHISHIAFENTH 3 rRNA JeTswat a1 off faeawor &
e This revealed that the introns were highly efficient at their tasks: they rarely failed.

mww%gﬁﬂmamfﬁym%aaa;aagawammm
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Tracking by eye
Y&t Jaelishel GaRT HTHAOT

Finally, the team decided to check visually whether the intron of the 23S rRNA of the
predator jumped to the prey as the two interacted.

3AT: A & YcIeT ¥ U Tg A1l o A0 form o Fam astaft & 23S rRNA &1 8¢i, gt &
TR F{9H & GRTeT ISR F FAAIR g3

Other scientists at the same Max Planck Institute had already found, and perfected, a way to
track RNA visually.

3 AFH coliT FEATT & e T Ugel & HRTAT T g2T &I Tl ofalled bl Teh [T @t
T & TUT 38 TRSHA 1 X b A

It consisted of tracking the RNA using a probe with a pair of special features.

=g fafer 7 g1 fawan3it arer ves Wi 1 TETIAT F ARTAT T AT SI1AT 3T

One, it was designed to home in on the intron (based on its sequence) and latch on to it.
agell RIS I8 oY 3 58 FeieT (3h 31eTshal & 3MUR W) T TgaleToht 3HY 51 & TaT IR
o ara |

Two, the probe was attached to a fluorescent label — a chemical compound that glows
when seen through a fluorescence microscope.

qa Y AT g oY foF e & Teh FRRIAE Aarer ST §31T T—Ueh X1 Irmfaieh e St
FARNE Feaeel & 3@ W THSA g

The team modified the probe so that its label would glow green in live cells but yellow in
dead cells — either way only if the intron was present.

& 7 W H QAT TR TR fob 3HehT oleel ST RIS & &1 AT Fd HiRAA3i 7 drar
gHAG—NT & FeAfaat & Faer asi Sia sei 39Teud gl

The team also could tell which cells the intron was by using the difference in appearance of
the microbes.

& gEASaT T FeArae 7 37X & IMUR W Tg Y Tgiied bl A o Seier foret IfRARIHT 7
3y |

V. archaeovorus appears as small spots while Methanothrix soehngenii appears as
filaments.

V. archaeovorus oie feigait & &9 # fe@rg &ar &, Sfafeh Methanothrix soehngenii dq3it
(Rremied) & &9 7 @S &arg|

This way, the team detected the intron in Methanothrix soehngenii cells.

38 YR €1 o Methanothrix soehngenii T HITRARI3MT 3 FEleT T I ST
Specifically, there was a faint yellow glow in the filamentous structures.

faRy w9 &, dgea Sxaemst # gedhr dielt wwe s &

This meant the cells in which the intron was present were dead.

gHeT 379 AT 1o ToreT hIfRIemT3it 7 $eter 3ufeurd o, 3 7y of|

Clearly, the intron RNA had exited the predator cells and entered the prey cells.

TISC: §eleT HRTAT qaraft HIRABIHT & forerorent RAFR MIRAHIHT & gaer T g 27|

Truly remarkable

IEdd A e @l T
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RNA molecules are famously unstable, so how did the introns survive this jump?

IRTAT (RNA) 3] HHI: Icdid FFFUT (Unstable) H ST €, dF T g (Introns) 38
TUTATAROT o SRTeT Sl Siifad 382

The researchers proposed that the intron’s self-circularisation could be the reason.

QereRdT3i & SeaTfad fnar fas gefer @1 Fa-geflanor (Self-Circularisation) ST SRUT &1 HehdT
gl

The circular shape of the RNA molecule allows it to resist being degraded by a cell’'s
enzymes.

IRTAT (RNA) 30T T JAThR HTHR (Circular Shape) 38 HITRAHT & TAFAT (Enzymes) SarT
fafed gl & Ta= & FeTH ST B

The ultramicrobacterium’s genome also encodes an enzyme that could have helped the
intron insert itself into foreign DNA.

HESTHASHIAFARIH (Ultramicrobacterium) & s (Genome) & 8 Teh V& TTSH
(Enzyme) &I Hcel@e gIaT &, Tores §81ad: $¢ie (Intron) 1 fagel fluare (DNA) & T3 1
TS et F HETIdT 1 gref|

There are still some unanswered questions.

379 &1 $© HTIRT ¥ (Unanswered Questions) Hisfg &

For example, does evolution intend for introns to be integrated into prey DNA?
3ETEX0T & forw, & fasraarg (Evolution) &I 38629 g€t (Introns) T RIFR & Siuav (Prey
DNA) & Tehlehel el 872

In the experiment, the intron actually jumped into dead cells.

ST F $SHT (Intron) AEdd H Fd FIASIAT (Dead Cells) H TR g3

Why?

THT T 3T

Or, alternatively, did the intron kill the cells?

7 fOT, FAT ST (Intron) o 81 3eT HITAHIT Y 5T5¢ R fear?

Visual confirmation that an intron can jump across two different domains of life is truly
remarkable.

Ig e ise & Ueh §ia (Intron) Sitaet & 2T f@e=1 81T (Domains of Life) & s FATAGRA
g1 Tl §, IAd 7 HcTd Seard@eld gl

Still, let us remember that it happened in a laboratory culture (even if there is indirect
evidence that introns do jump in the real world as well).

5T 8fY, &3 I8 I1e I@=AT AfRT 6 I8 gear e yAReremeT @« (Laboratory Culture) ﬁ‘§‘é’ ofY
(T 34 a1 & 3rv7cget wAoT ¢ § 6 g2t (Introns) aredfae gfarar 7 off FareiaRa g1 g1)

Living beings sometimes swap genes with viruses, which are the essential couriers of gene
transfer.

SifareT gTofr FHefr-FHelT gt (Viruses) & I1 ST (Genes) & 3TETeT-9ald &d &, SiT siiel
TYTATAROT (Gene Transfer) & 9@ atga (Couriers) 81d g1

This is known as horizontal gene transfer.

= 8ifast SiieT TAHAIEROT (Horizontal Gene Transfer) &gl SITAT £

The new study, however, has reported the first direct visual evidence of horizontal gene
transfer across species without a courier.

gTaleh, 3T AT 31€qTT 7 &ifasr Sfie TAHAEROT (Horizontal Gene Transfer) T g=iifarar
(Species) & e Ty fohell aTgeh (Courier) & glel &1 Tgell YcT&T goT FHTUT TEJ foham I &

Studying this phenomenon helps scientists understand how organisms rapidly acquire new
traits, such as antibiotic resistance or new metabolic abilities.

SH TTAT HI 3TETTT JATTAh! I Tg THSTA H TERIAT AT ¢ b i Tohd TR e I & AT

Address : 3rd Floor, KV Tower, Padleyganj Road, Gorakhpur
Email Id : info@patrioticias.in

Contact Number : 9971932488
Website : patrioticias.in

Page45



")
TELEGRAM CHANNEL: https://t.me/patrioticlAS
YOUTUBE CHANNEL: hitps://www.voutube.com/@PatrioticlAS
CONTACT: 9971932488

S&TOT (Traits) Yo d g, i TEarfes 9faIer (Antibiotic Resistance) IT &S 3qTa=rAt

&THATY (Metabolic Abilities)|

e |t also reveals how genes move across species, potentially reshaping ecosystems and
driving the rise of new disease-causing microbes.

g Ig Y TUSe FXaT ¢ fh i (Genes) fra g g=ifaal (Species) & ST TATHART 81 &,
o enfaa & & wifeafaes a3t (Ecosystems) &7 edTaeT g1 Hehll § TUT AT T Sceet
T aTer FEASET (Disease-Causing Microbes) & 3eg7d ol SerdT el HehdT |

e Jumping genes, also known as Transposable Elements (TEs) or Transposons, are
segments of DNA that can move (transpose) from one location to another within the
genome.

e Unlike ordinary genes, which remain fixed at a particular position on a chromosome, jumping
genes can change their position, earning them the name "jumping genes."

e Their movement can alter gene function, regulate gene expression, or even create new
genetic variations.

e They are found in almost all living organisms, including bacteria, plants, fungi, and animals,
including humans.

15J7. Cosmic sugar
TEAST AR

e In fact, astronomers recently found a
complex sugar in deep space for the first time.

a7, @INATAGT ¥ §TeT &7 3 Ugoll IR gt
3afkeT & veh Afee AT A @ |

e Using powerful radio telescopes, a
team affiliated with institutes in Spain and five

Cosmic sugar
R

Vasudevan Mukunth

Could the sugar in our
bodies have first come
from space?

A: It is possible, though
we don’t yet know for
sure.

In fact, astronomers recently found a
complex sugar in deep space for the
first time. Using powerful radio
telescopes, a team affiliated with

institutes in Spain and five other Astronomers have spotted a complex sugar called

countries spotted a complex sugar
called erythrulose in a giant interstellar
molecular cloud near the centre of the
Milky Way galaxy. Their findings were
published in Nature Astronomy on July
13.

While scientists have previously
found molecules that can give rise to
sugars in space, erythrulose is itself a
sugar. Sugars are essential building
blocks of life: they provide metabolic
energy and form the structural
backbone of RNA and DNA. Scientists
have found sugar molecules on
meteorites and asteroids but this is the
first time such a molecule has been
found in the vastness between stars.
And it proves the complex chemical
ingredients necessary for life can form
in the extreme conditions of space, and
don’t need planets.

The researchers used advanced
computer models to show that the
erythrulose likely formed on the icy
surfaces of dust grains. When simpler

erythrulose in an interstellar molecular cloud near
the centre of the Milky Way. JOHN FOWLER/UNSPLASH

ethylene glycol, collide on these frozen
particles, they can react to form larger,
more complex sugars. Eventually, these
molecules can be incorporated into
comets and asteroids, which may have
seeded the early earth with the
necessary ingredients for biological life.

Erythrulose is also a chiral molecule,
meaning it has separate right-handed
and left-handed versions. Because life
on the earth only uses one specific
handedness for its molecules, finding
chiral sugars in space could help
scientists understand why our biology
evolved the way it did.

For feedback and suggestions
for ‘Science’, please write to
science@thehindu.co.in with the
subject ‘Daily page’

other countries spotted a complex sugar called
erythrulose in a giant interstellar molecular

cloud near the centre of the Milky Way galaxy.

QIfFeTRITelr Y2 geleit AT 39T Y g Fer
qUT 9T 3 G20 & YA & Gy UTh A
ITHREAT (AT F) & ohg & folehe [EUT T
farerTer aarra 3morfas fa 7 TRyesr
(erythrulose) T Teh SIfEe AFIT T IdT

oI |

e Their findings were published in Nature

Astronomy on July 13.

3eTeh foTseny 13 TS 1 Aa TEQIaAlalt # Jehriela

g‘(’l

e While scientists have previously found
molecules that can give rise to sugars in space,

molecules, such as glycolaldehyde and
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erythrulose is itself a sugar.

ey daTfareh Tger f JTcTRET & OF 70T T WISt T ob ¢ ST AT 7 FAATOT T Fehd €,
fehe] TR o T AT B |

Sugars are essential building blocks of life: they provide metabolic energy and form the
structural backbone of RNA and DNA.

AFTE ST & FHAS FAATor &3 §; I Suraerdt Sl Yeled el § U7 IR 3R froarw
TIATCHS TR T fAATOT FAT £

Scientists have found sugar molecules on meteorites and asteroids but this is the first time
such a molecule has been found in the vastness between stars.

SATTThT o1 SEHITAST TUT GIEATET TR AT IOLHT 1 Wit 1 &, Fohe] I8 Tgel IR & ST T4 3]
ART & e & faRrmer et 7 arm = gl

And it proves the complex chemical ingredients necessary for life can form in the extreme
conditions of space, and don’t need planets.

Ig Fley #ar ¢ & shaet & fav smaeas sfee varfas sawa safver &1 srcafts gfage
aRfeufaat 7 o oo what § 31 5 forw gl hr smaeaerar =7g! gt

The researchers used advanced computer models to show that the erythrulose likely
formed on the icy surfaces of dust grains.

MR & Seeict HEYE AT T ITANT Feh T FeRIdl o foh TRyrer 1 Ao Favaa:
eI It BT SRl HeTgl IR E3T|

When simpler molecules, such as glycolaldehyde and ethylene glycol, collide on these
frozen particles, they can react to form larger, more complex sugars.

mmmmammmé@mm%aﬁngﬁwwmﬁ%
e 3 SRR tes 93 T 31T St e 3upt T fHTOT Y Hehd B

Eventually, these molecules can be incorporated into comets and asteroids, which may
have seeded the early Earth with the necessary ingredients for biological life.

37IeT: ¥ 31T YAFIAT TUT eTerargl 7 AIFATAA &1 Tohd 8, [Segial Herad: IR gedt ) A
Sfiaet & AT 3MTaeas ayq Tgam g

Erythrulose is also a chiral molecule, meaning it has separate right-handed and left-
handed versions.

URyileT T FIgAe 30 71 ¥, 3T SHE JU gfavonaet (Wge-§33) dur amEd (Ave-§3s)
&I 8

Because life on the Earth only uses one specific handedness for its molecules, finding chiral
sugars in space could help scientists understand why our biology evolved the way it did.

feh gealt TR Shaet 379 31013 & T Sharer ven fafise @3saw 1 39T axar g, gafew
3HafNaT & Frsta AHAAHT HT WS JATAPT F Ig TSI F TErIAT X Tohell ¢ b gAY
Gnaﬁama:rﬁwwqwaw’rgm
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How the Gaganyaan crew
modaule is built to survive

What happens to the crew and service modules during descent?

Unnikrishnan Nair S.

The story so far:
aganyaan is India’s maiden
crewed space mission,
designed to carry Indian
astronauts to space and safely
return them back to earth. Here, the
rocket — Human-rated Launch Vehicle
Mark (HLVM) 3 — will inject the orbital
module (OM) into the desired orbit. The
Gaganyaan astronauts will be onboard the
OM.

‘What does the OM contain?

‘The OM consists of two sections, the crew
module and the service module,
connected by a joint. The crew module
serves as the crew habitat while the
service module provides on-orbit support
to the OM.

After the orbital phase, the propulsion
system in the service module will fire its
thrusters to de-orbit the OM, then the
service module will separate from the
crew module by severing the joint with a
redundant mechanism.

While both modules descend to the

earth, the crew module — which is
designed to survive the intense
thermo-structural loads of re-entry — will
decelerate by aero-braking and safely
splash down in sea. Meanwhile, the
service module will burn up.

Some crewed spacecraft, such as
Russia’s Soyuz and China’s Shenzhou, use
a three-module configuration. The third
module provides extra living and working
space for the crew while in orbit. It also
houses the docking mechanism, cargo,
and basic life-support facilities, including
the toilet. Like the service module, this
third module will also separate during
descent and will be destroyed during
re-entry.

Which configuration is best for
re-entry?

The crew module design must balance
several critical objectives, including
maximise the internal volume, manage
the aerodynamic lift and drag generated
during atmospheric flight, be as easy as.
possible to fabricate, maintain
aerodynamic and hydrodynamic stability,
and stabilise the module dynamically at

low speeds.

Because no single configuration can
satisfy all these requirements
simultaneously, the final shape of the
crew module will depend on which
design attributes are prioritised. To
minimise launch and re-entry mass,
engineers strip the crew module down to
essential landing systems, directly
reducing the required size and mass of
both the heatshield and the parachutes.

A spherical configuration offers the
highest possible internal volume with the
lowest structural mass. This is because a
sphere has minimum surface area
required to enclose a given volume. The
design closest to a sphere was the Soviet
Union’s Vostok module, in which Yuri
Gagarin made the historic first trip to
space.

However, because a perfect sphere
creates no aerodynamic lift, it falls
straight down through the atmosphere,
like a dropped stone. This subjects the
crew to painfully high g-forces.

Consequently, a sphere-cone
combination is the preferred
configuration for a re-entering body. Its

blunt base generates a detached
shockwave that pushes intense frictional
heat away from the spacecraft, while its
conical body provides the aerodynamic
stability and lift necessary for a
controlled, survivable descent.

The Gaganyaan crew module has a
sphere-cone configuration.

Why aren’t all re-entry modules
mono-stable?

Aerodynamic and hydrodynamic
mono-stabilities are highly preferred
features for a re-entering body.

Amodule is aerodynamically
monostable if it maintains only one stable
attitude while flying through the
atmosphere — like a shuttle cock.
Similarly, hydrodynamic mono-stability
ensures the module will self-right itself
and float in a single, stable orientation
after splashdown.

Mono-stability is controlled by the
module’s aerodynamic shape and the
location of its centre of gravity. As the
centre of gravity is dictated by the
packaging of internal subsystems, system
engineers often lack the flexibility to
achieve the required location of the
centre of gravity.

As aresult, in practice, modules
frequently have more than one stable
orientation. The Gaganyaan crew module,
for instance, has two distinct stable
aerodynamic positions as well as two
stable hydrodynamic positions.

The undesired attitude is managed by
firing control thrusters during flight
through the atmosphere and by deploying
a gas-based up-righting system upon

15J7. How the Gaganyaan crew module is built to survive

NI & F AL H1 AT T F A0 F& qaman ar=aw @

splashdown in sea.

What is dynamic instability during
re-entry?

Dynamic instability is a critical condition
experienced by a re-entry module,
resulting in rapidly growing and
uncontrolled oscillations as it decelerates
through the atmosphere. Just like a
traditional kite without a tail wobbles and
spins wildly out of control because it lacks
stability, the erew module can experience
dangerous, self-growing swings that make
it tumble if it is not controlled.

How smoothly the crew module falls
through the atmosphere depends strongly
on its shape, mass, and the way air flows
around it. The module shakes and
wobbles the most as it approaches the
speed of sound, where bouncing
shockwaves and swirling air violently
whip it around. To stop the module from
spinning dangerously out of control, it
must either use small control thrusters to
steady itself or deploy parachutes before
this instability grows too large.

Ultimately, balancing all of these
competing traits, from its blunt
aerodynamic shape and mass to its fight
against dynamic instability, is what
transforms the module design into a
masterfully engineered lifeboat capable of
bringing astronauts safely back to the
earth.

Unnikrishnan Nair S. is Former Director,
VSSC and IIST; Founding Director, HSFC;
and an expert in launch vehicle systems,
orbital re-entry and human spaceflight
technologies. Currently Dr Sarabhai
Professor at VSSC.

Gaganyaan is India’s maiden crewed space mission, designed to carry Indian astronauts
to space and safely return them back to Earth.

IR (Gaganyaan) Wwwmmmm (Crewed Space Mission) &,
S8 s ararRat AT (Astronauts) &I IARET & of ST FRI&TT &9 § gt (Earth)

qIH et & forv f3arssT fhar s g

Here, the rocket — Human-rated Launch Vehicle Mark (HLVM) 3 — will inject the orbital

module (OM) into the desired orbit.

3d A2 7 gg#aT-13 died idd ATk (Human-rated Launch Vehicle Mark - HLVM) 3

e sitfdee Afgge (Orbital Module - OM) & freiRa aat 7 Fafid FwYem|

The Gaganyaan astronauts will be onboard the OM.
AT (Gaganyaan) & HaReT At (Astronauts) JHifdee AlSTe (OM) 7 FIR giel|

What does the OM contain?
3ifdee ATSYe (OM) H T gaT8?

The OM consists of two sections, the crew module and the service module, connected by a

joint.

ifdeer AT (OM) ar R — F Al (Crew Module) 3N wfFw ATFTS (Service Module)
— ¥ fAeeR 911 gIaT &, Sieg U 918 (Joint) SaRT ST ST & |

The crew module serves as the crew habitat while the service module provides on-orbit
support to the OM.

% A5G (Crew Module) A& AT & Tg=t &1 TAT 81Tl ¢, ST AIAH AISIW (Service
Module) 3iiféee ATZIA (OM) T FH&TT 7 3TaLTH AT (On-Orbit Support) F&TeT FT &

After the orbital phase, the propulsion system in the service module will fire its thrusters
to de-orbit the OM, then the service module will separate from the crew module by severing
the joint with a redundant mechanism.

F&fir =T (Orbital Phase) & a1g V& AT (Service Module) FT YolEsT dal (Propulsion
System) 379el ¥ (Thrusters) T 3UANT Fa Hifaeed AT (OM) FHI FH&T § TTE AT
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38 dG iAW Al Teh A fafled FL&T dF (Redundant Mechanism) & T & Si1g

(Joint) & 31T e F AT (Crew Module) ¥ g g ST |

While both modules descend to the Earth, the crew module — which is designed to survive
the intense thermo-structural loads of re-entry — will decelerate by aero-braking and
safely splash down in sea.

SIS g1t Hisgel gEdt (Earth) 3T 3R aT9d TUeT, 79 F AlSI (Crew Module) — fSI& gat: warer
(Re-entry) & &RTeT 3cTes g ATHIT T WXFATcHS 8K (Thermo-Structural Loads) T Tget
& fore f3ammse foham 12T § — argarTfaehar 3raRiteT (Aero-Braking) & HATETH & 3791 I o
AT 3R GBI T & T A STl TaOT (Splash Down) FHTT|

Meanwhile, the service module will burn up.
58 SR AW ATGTA (Service Module) TFHSH & T Fd FHI I oG STolehd 7I5C &l
ST |

Some crewed spacecraft, such as Russia’s Soyuz and China’s Shenzhou, use a three-
module configuration.

O AlAagFd HARET AT (Crewed Spacecraft), S & T WIS (Russia’s Soyuz) 3R =i
FT A3 (China’s Shenzhou), fT-ATFTS I (Three-Module Configuration) &r
3T A &

The third module provides extra living and working space for the crew while in orbit.

AT AlST T & H Wl FHY dTefeh Gof i TR W@ (Living) 3R 1 FI= (Working
Space) #1 AT JeTe I &

It also houses the docking mechanism, cargo, and basic life-support facilities, including
the toilet.

S8 sifdar @ (Docking Mechanism), &t (Cargo) T Shaer-w#der FRALT (Life-Support
Facilities) 3 gt 8, foietaT eitamer™ (Toilet) 8 enfae £

Like the service module, this third module will also separate during descent and will be
destroyed during re-entry.

wfdw Al (Service Module) T g TG AT HIgTe 3 3TROT o SR 3T &1 SITuan 3N
qel: 98 (Re-entry) & THY A5 g1 ST

Which configuration is best for re-entry?

qeT: Wor & e wler-am e wafaw 82

The crew module design must balance several critical objectives, including maximise the
internal volume, manage the aerodynamic lift and drag generated during atmospheric
flight, be as easy as possible to fabricate, maintain aerodynamic and hydrodynamic
stability, and stabilise the module dynamically at low speeds.

% AT & TSTS H 3foleh Hgea Ul 3T & Sel HcJolel TUTT AT AT BT &, Totetey
AR I T HARTH T, TYHSY 33T & ERTeA Scee A TARIT FeUTaeT (fAe)
3R 9feRer (39T) o1 TeIeT e, AT T FUTHHT T STl FRIATARIT TUT ST TP
O TATC AT AT oo FTTY TR AlSG ST i ATTIier &9 I U TG AT 1

Because no single configuration can satisfy all these requirements simultaneously, the final
shape of the crew module will depend on which design attributes are prioritised.

Afer 1S Ueh FaaTe 3o7 oM HTTRAHATHT T Teh I QU AAGT Y HebelT, SHIAT F AT T
3 3R 58 a1d W AR Hem foh fovet f3otesT faQvwamsit 1 uraf@erdr & s g1

To minimise launch and re-entry mass, engineers strip the crew module down to essential
landing systems, directly reducing the required size and mass of both the heatshield and the
parachutes.
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YEYOT 3IR GoT: YU FEAATS T weAcTH I o [T I % AT Y Shelel AT h
3ROT YoTerdt oeh WA @ 8, forad dreehes qur Repel & 3mavde 3R 3R gegae J
e el 3Tl B

A spherical configuration offers the highest possible internal volume with the lowest
structural mass.

MATHR AT ~ATH TIAATCHS Ged#ATT o WY A HaRea HrIde Jerl FHT g
This is because a sphere has minimum surface area required to enclose a given volume.

U SATAT § Fifeh fordll e 3MTrctet st 8Xe & ToIT a1 o1 YOI &1Tthel HH S Bicll & |

The design closest to a sphere was the Soviet Union’s Vostok module, in which Yuri
Gagarin made the historic first trip to space.

Mol & Fad TAehe 1 f3rse aifaaa ¥a & aiedts Algge 1 a1, foras I amerfer & siaRer
T QAT aeh Tgell AT hr AT

However, because a perfect sphere creates no aerodynamic lift, it falls straight down
through the atmosphere, like a dropped stone.

feheq e qOT eI IS TYITTARIT ST ST T AT, FAIAT Tg [T GT T2 iy 1
e arpise F A FRar #)

This subjects the crew to painfully high g-forces.

SO ATelP ol W 3T SAl-ael (g-forces) T THET TsdT &

Consequently, a sphere-cone combination is the preferred configuration for a re-entering
body.

S HROT AMAT-AF (FORIT-FHIeT) AT ! G TAA HIA ATl AT 5 (0 Falferst e A
ST &

Its blunt base generates a detached shockwave that pushes intense frictional heat away
from the spacecraft, while its conical body provides the aerodynamic stability and lift
necessary for a controlled, survivable descent.

SHHT HIRT HTUR T U ITETT qLT (AHAT) 3o FAT §, i ATy a0l FoAT &1 et
Tt W G Tohel Sl 8, STaifeh SHT AFarai o117 et 3R GRiarer 3racaor & faw smaeas
ARITTh FEUAT TUT 3eUTIT FeTet AT & |

The Gaganyaan crew module has a sphere-cone configuration.

AT F RIGIS DT [T TT-A4F (FHRIT-FYeT) TR HT |

Why aren’t all re-entry modules mono-stable?

T GoT: T AL THol-FEUT (HIA)-FEael) F4T e g1r?

Aerodynamic and hydrodynamic mono-stabilities are highly preferred features for a re-
entering body.

ARTARIT TUT T TIh T Tehed-FEUIAT fhal) IoT: Al FT a1 1T o T 3T A=A
IERLCI

A module is aerodynamically monostable if it maintains only one stable attitude while flying
through the atmosphere — like a shuttlecock.

I IS AISYST AYHSS H 35T oh ARTeT hael Teh 81 U 31TAI=ard 70 T@ar &, ar 39
AT T § THd-RUT gl ST §—S14 Foh Teh Aeahian |

Similarly, hydrodynamic mono-stability ensures the module will self-right itself and float in a
single, stable orientation after splashdown.

S G, STERTTAAIT Thel YT I8 FiATad e § Foh FHg & HTaior (Foersia) & i
Alsge T AT 81 STw 3R ven € R Rufa & aRar @
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e Mono-stability is controlled by the module’s aerodynamic shape and the location of its
centre of gravity.

- FEUTAT AIST T o TRIATARIT HTHR TAUT 38 Tocd g ol AT I AR Al &

e As the centre of gravity is dictated by the packaging of internal subsystems, system
engineers often lack the flexibility to achieve the required location of the centre of gravity.

ik eca e b1 TEUfeT e 3u-yonferdt i saaeur o 38R e 8, safer gomel
TRTATIN & I sHFT AT AT Yrod il Y qaTed STdielrdsT 8! gl

e As aresult, in practice, modules frequently have more than one stable orientation.
ARUTAETEY, SFag 7 AlSTe YI: Ueh § 31ftien fFuw srffasara wd g

e The Gaganyaan crew module, for instance, has two distinct stable aerodynamic positions
as well as two stable hydrodynamic positions.

3CTeR0T & ToIU, ITeTATeT 3 AT T &l IHoTT-37e1T O arparfarhrr 3aeud qar a1 f&er
STANTAPIT 3aTUTq §

e The undesired attitude is managed by firing control thrusters during flight through the
atmosphere and by deploying a gas-based up-righting system upon splashdown in sea.

3T JITARTA=IT T TYHSNT 337 & eRTeT fAg=or gret S Hanford ieh U wege &
37IIRUT & a1c; AF-3renRa @ FI arely YoITel &7 3UART Hla T foram Sirar g1

What is dynamic instability during re-entry?

qeT: Warer & gt arferefer srfeear = g 2

e Dynamic instability is a critical condition experienced by a re-entry module, resulting in
rapidly growing and uncontrolled oscillations as it decelerates through the atmosphere.

arforefier 3rTRURAT qeT: Taer ATSYA CaRT 3HeT37a T STeT aTell Teh 18R [FUfr &, foreat argeiser
a1fd A get & GrY-arY e 3R ATAITT St Iedest gt 97 B
o Just like a traditional kite without a tail wobbles and spins wildly out of control because it

lacks stability, the crew module can experience dangerous, self-growing swings that make it
tumble if it is not controlled.

o R f9eT o it arafes aeer FRrdr & 3m3ma 7 srfaafa & & sarsemed 31K gae et
%, 38 TR I TAG=0T o fomam ST oY 3 ATs el 31 TellatTen, TG dGe aTel STceh ol HHAT HT

Hhar g, f5ad a8 Jole AT g

e How smoothly the crew module falls through the atmosphere depends strongly on its shape,
mass, and the way air flows around it.

% AT AgHs H fohelall GaraAdT ¥ TSRl &, TS 3Hh HFR, FeqATT Ul 38 IRT 3N ag
& gaTE 9 R el B

¢ The module shakes and wobbles the most as it approaches the speed of sound, where
bouncing shockwaves and swirling air violently whip it around.

STl FHigYeT eafer Hr afe & forche TEAAT Y, T IF T 3178 SITHITAT 3R ferer el &, it
Wﬁﬁamaﬁ(emw)amaﬁgéaqsﬁmﬁsﬁﬁﬂvﬁ%l

e To stop the module from spinning dangerously out of control, it must either use small control
thrusters to steady itself or deploy parachutes before this instability grows too large.

AT T GeTsh &9 U AT glend gH & Uehed & FIT 38 7 A BI forgaror et ot
SN F¥eh T 1 AT AT g1l § 371UaT 37T 31 aget & Tl e @helet 95 &

o Ultimately, balancing all of these competing traits, from its blunt aerodynamic shape and
mass to its fight against dynamic instability, is what transforms the module design into a
masterfully engineered lifeboat capable of bringing astronauts safely back to the Earth.

37TeT:, 38 U AATARIT HHR, Feaattal AT afaefier srfFuar & Foy sS4 gefr e
sfcreaelt ayuit & s Aolel TATAT AT &1 Al & T3S hl Teh Scpse & § HAehfeqcT
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How protein biosensors can shrink
the timeline of medical emergencies

Proteins are important diagnostic targets because they are involved in almost every biological process; over the last two decades, scientists have

developed aptamers for hundreds of disease-relevant proteins and have become the recognition element of choice in advanced biosensor designs

Manjeera Gowravaram

patient arrives at a hospital

showing signs of sepsis, a

deadly condition where the

immune system attacks its own
body after an infection. Sepsis kills 11
million people every year. Doctors must
treat it within hours to save lives, but
standard blood tests take up to 48 hours
for results.

Last year, researchers reported a
sensor platform capable of detecting
multiple immune proteins linked to sepsis
from a blood sample in real time. It was
also compact enough for bedside use. The
device was a protein biosensor — and it
was based on six decades of research and
technological development to read the
body’s molecular signals at a speed
compatible with acute medical needs.

Early-warning system

Proteins are important diagnostic targets
because they are involved in almost every
biological process. At any given moment,
thousands of them are circulating in the
blood: they regulate inflammation, carry
oxygen, signal between cells, and fight
infection.

When something goes wrong, proteins
often change first. Troponin levels in the
blood rise within hours of a heart attack.
Procalcitonin levels increase during
bacterial infections. Certain
cancer-associated proteins appear in
blood long before a tumour is visible on
any scan. If these protein levels are
measured accurately and quickly,
clinicians can gain time to optimise
treatment before the disease becomes too
severe.

Scientists conceived of protein
biosensors when they were studying ways
to monitor glucose. In 1962, the American
biochemist Leland C. Clark, Jr. and
microbiologist Champ Lyons described
the first functional biosensor in the form

of an electrode coated with an enzyme
that reacted with glucose to produce a
measurable electrical current.

Modern biosensor researchers
continue to use this basic design, pairing
a biological recognition element with a
signal-converting transducer. However,
glucose is a comparatively simpler target
than proteins. Blood contains thousands
of structurally diverse proteins at the
same time. Identifying a single target
requires a way to recognise molecules
with extraordinary precision.

Antibodies provided the first viable
solution to detect proteins in a targeted
way. Since they are produced naturally by
the immune system, they can be attached
to sensor surfaces to capture and identify
specific proteins. The flip side was that
antibodies are expensive to produce and
even small amounts of heat, movement or
improper storage can render them
useless. This pushed researchers towards
aptamers — short, synthetic strands of
DNA or RNA that bind to target proteins
with high selectivity. They are also
cheaper, more stable, and, unlike
antibodies, can be produced entirely
within a laboratory, sidestepping the
biological systems that make antibody
manufacturing difficult.

Over the last two decades, scientists
have developed aptamers for hundreds of
disease-relevant proteins and have
become the recognition element of choice
in advanced biosensor designs.

Current landscape

Today, protein biosensing lies at the
intersection of chemistry, materials
science, and electronics.

Nanotechnology significantly enhanced
the sensitivity of biosensors by
incorporating gold nanoparticles, carbon
nanotubes, graphene, and materials
called MXenes to build sensor surfaces.
The high surface area of these
nanomaterials gives more protein binding

sites while their electrical properties
generate stronger signals. Thus biosensors
have become able to detect proteins even
at low concentrations, when a disease is
just setting in.

This nanotechnology infrastructure has
more recently converged with
biotechnological tools like Clustered
Regularly Interspaced Short Palindromic
Repeats (CRISPR). Although best known
for gene editing, when CRISPR enzymes
are coupled with aptamers on a sensor’s
surface, a target protein’s binding can be
made to trigger a large and distinct signal.
This approach has already been
demonstrated to detect malaria,
SARS-CoV-2, and many biomarkers of
cancer. Finally, the COVID-19 pandemic
allowed these technologies’ developers to
accelerate scaling, as the pandemic
presented a strong demand for rapid,
portable diagnostics.

The sepsis platform mentioned earlier
paired a gold-silver alloy nanostructure
with a machine-learning system trained to
analyse complex signals. This setup could
confirm an infection and also distinguish
between disease stages to guide treatment
decisions.

Healthcare workers are also applying
multi-marker detection to pancreatic
cancer, a disease with high mortality
because it is currently usually detected
only when it has become advanced. Ina
June 2025 review, University of Science
and Technology Beijing researchers said
several protein markers can now be
simultaneously directed using a single
platform, offering the best chance of
improving early diagnosis.

Researchers are also exploring
wearable monitoring. For example, in
December 2025, a (separate) team from
China reported an aptamer-coated
microneedle array that could sample
proteins through the skin of animals it
was tested with. Their goal was to make a
patch that could stick on the skin and

monitor inflammatory or cardiac issues
continuously and send data to a phone.

Scientists and engineers are also
adapting this technology for
environmental and industrial uses in the
form of cell-free biosensors. Here, using
isolated biological machinery like
enzymes and regulatory molecules
without maintaining live cells, these
platforms can detect heavy metal
contamination in water, trace antibiotic
residues, identify foodborne pathogens in
supply chains, and screen for biological
threat agents.

Different future

The next step involves closed-loop
systems — devices that can use artificial
intelligence to interpret multi-protein
sensor outputs and feed that information
directly to automated therapeutic
responses. This model could, in principle,
trigger a drug delivery mechanism or
adjust an ongoing infusion in response to
real-time protein data. To this end, in
November 2025, Turkish researchers
published a proof-of-concept implantable
sensor that used genetically engineered
bacteria to detect target molecules in
surrounding tissue and transmit data
wirelessly from inside the body.

Several logistical hurdles remain before
widespread clinical implementation.
Biological recognition elements degrade
over time, particularly due to heat.
Baseline protein levels vary between
individuals, complicating universal
calibration. Many performant sensors are
only laboratory prototypes, with no
indications as to their scalability.
Regulatory approval also requires
extensive clinical validation, demanding
substantial investments.

However, the field seems set to address
them over time.

Manjeera Gowravaram has a PhD in
RNA biochemistry and works as a freelance
science writer.
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AT TR RSP v R A T I ST FA T TFA &

e A patient arrives at a hospital showing signs of sepsis, a deadly condition where the immune
system attacks its own body after an infection.

e 37 AICHH (Sepsis) TN o A IEAAT TgaT | g Teh &Ncfep AT &, Tt

HHAT (Infection) F a1 TFARETT & (Immune System) TTT R TR 3THAUT et 91T §
e Sepsis kills 11 million people every year.

AFHH (Sepsis) & AT FTHA 1.1 FAF (11 Million) STt T Heg b HROT T |

e Doctors must treat it within hours to save lives, but standard blood tests take up to 48 hours
for results.

Shaet STl & fAT Rl T SHAT ITAR FS &1 el & 3 TREH A1 81T 8, vt
TAT TFd T8I (Blood Tests) I RUIE 31T & 48 € Tk o7 TAhd o

e Last year, researchers reported a sensor platform capable of detecting multiple immune
proteins linked to sepsis from a blood sample in real time.

oo a¥ eierdis3it o ve T8 §8T Tewie (Sensor Platform) T STeTeRY &1, St Tad & waget
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¥ A (Sepsis) A I3 3Heish Ffaadt M (mmune Proteins) FT aredfa® T (Real

Time) # 9T o9 ThelT B
e |t was also compact enough for bedside use.

Ig 39hL0T MIN & fIFAT & 91T (Bedside) 39T et & forw off gaea &9 & ©ier am|

e The device was a protein biosensor — and it was based on six decades of research and
technological development to read the body’s molecular signals at a speed compatible with
acute medical needs.

Ig 3YHIUT Ueh FIEIT aRNAER (Protein Biosensor) T, S &8 G2l & HeTaerTel A cTohaiieh!
Tara X 3MaTRA § 92T R & 3morfass Whal (Molecular Signals) & Jig Rafecar
FTARIHATIHT & IHTET 2Tl H UG FehelT 8

Early-warning system

URAF ddEa=t TorTelt

e Proteins are important diagnostic targets because they are involved in almost every
biological process.

WET (Proteins) HAgcaqul sAaTioieh ofed § Fifeh & STe7T ek A e IfhaT (Biological
Process) H #1197 oI &1

e At any given moment, thousands of them are circulating in the blood: they regulate
inflammation, carry oxygen, signal between cells, and fight infection.

fordll 8t o W (Blood) #H &TRT WEler 3UTFUA Wl 81 9 Faie (Inflammation) Y Af3a
X ¢, st (Oxygen) T IRaE I 6, PITRABIIHT & S Hehdl T HGIT-TaTT Hd &
JUT WHAT (Infection) H I3 &1
¢ When something goes wrong, proteins often change first.
9 IR F FIS TS &Il &, ol T ggel MENT (Proteins) H IRad G@ms S gl
e Troponin levels in the blood rise within hours of a heart attack.
TSI (Heart Attack) & %@ g1 €et o iicX T&Fd & graifare (Troponin) T X 96 ST &
e Procalcitonin levels increase during bacterial infections.
ShaToT HHHOT (Bacterial Infections) & GRTeT WiewIeHareT (Procalcitonin) &I Fo &6 ST &
e Certain cancer-associated proteins appear in blood long before a tumour is visible on any

scan.
Fo Fav-gat W& (Cancer-Associated Proteins) fl @A (Tumour) & &hal # fe@rs
&l W SE Teel €1 o # 3URY &Y S E|

e |fthese protein levels are measured accurately and quickly, clinicians can gain time to
optimise treatment before the disease becomes too severe.

e 37 W& (Protein) & TART BT TrhdT 3R erar & AT se, Jt fafhcdent & 91 & 73R
219 ¥ Uge 3TUR & 9gc o & Tolv TaRed TA 8o ehall 81

e Scientists conceived of protein biosensors when they were studying ways to monitor
glucose.

TRl o FIET IRMET (Protein Biosensors) T 3atRUT od faeh{&d &I, STa d Tehrer
(Glucose) FI fAIRTET & 3T FT 37ETIA FL I A

e In 1962, the American biochemist Leland C. Clark, Jr. and microbiologist Champ Lyons
described the first functional biosensor in the form of an electrode coated with an enzyme
that reacted with glucose to produce a measurable electrical current.

1962 # IANHT AqTE™ATIE (Biochemist) ofiels Y. Feme AT (Leland C. Clark, Jr.) @ar
geAShataae (Microbiologist) ¥ &=® (Champ Lyons) & Tgel A aaT
(Biosensor) & auid fhaT| T8 Ush sa%EIS (Electrode) T, {5 WX UATSH (Enzyme) T R
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TEr AT, SiY T (Glucose) & A GIfohaT #eh A= A9 fagger & (Electrical Current)

SceeT AT AT

e Modern biosensor researchers continue to use this basic design, pairing a biological
recognition element with a signal-converting transducer.

3YfTeh REAT (Biosensor) AMerehdT 31T 8T ST Fel TT 1 3UANT 9 &, Forast A
ggaTe dcd (Biological Recognition Element) &I Haha-9Rade® grasg@v (Signal-
Converting Transducer) & 31 S18T AT &

o However, glucose is a comparatively simpler target than proteins.
fohe] T@IT (Glucose) T Jefall 7 WA (Proteins) el ifereh S e B

e Blood contains thousands of structurally diverse proteins at the same time.
T&Fd (Blood) H Teh &I THT W ATATCHD T T fHeaT goIRT Wl (Proteins) 3uRRUd | &

¢ Identifying a single target requires a way to recognise molecules with extraordinary

precision.
foralY Teh e T TgTeT A & TAIT UL AT 37T 3T FEFT (Precision) & Y Ggalatal
T AELIHAT &I g

e Antibodies provided the first viable solution to detect proteins in a targeted way.
gfaRead (Antibodies) =7 AfaTd &9 & TN (Proteins) I UgdTeT Flel FI Ugell ITTRIH
HHTETS e faha|

e Since they are produced naturally by the immune system, they can be attached to sensor
surfaces to capture and identify specific proteins.

e & wrehfaes & & wfaa @5 (Immune System) garT fAffa 81a €, safaw sog Ga
Tdg W st fafrse M (Proteins) &Y Ushsst 31T UgaTel & foIw 3U1eT fohar 51 Ihar &1

e The flip side was that antibodies are expensive to produce and even small amounts of heat,
movement or improper storage can render them useless.

T g@dl 3R faedt (Antibodies) T f#ToT #gam giem & 3R -t aralt (Heat), F9eT
(Movement) T 3T $8RVT (Storage) & 3¢ TGN &=l Heell &

e This pushed researchers towards aptamers — short, synthetic strands of DNA or RNA that
bind to target proteins with high selectivity.

Y HRUT MUHATIT T €T TTAT (Aptamers) FI 31R I137| F SwAT (DNA) IT ARTAT
(RNA) &I BIE HTIH Sl gicll §, 5 &7 T (Proteins) ¥ 3caftiss aa=csar
(Selectivity) & @1 ST €1

e They are also cheaper, more stable, and, unlike antibodies, can be produced entirely within
a laboratory, sidestepping the biological systems that make antibody manufacturing difficult.

q 3r9eTTehd T, 318 [EUR gl € 3R aferf@t (Antibodies) & fawlid s=¢ g0 e
TR & IR foRar o1 Ihar &, Toa@ 3 Sifas yonforat $r maegerdr gard g sy g it
gfavaft (Antibody) fAHTOT &Y SIfee ST &1

e Over the last two decades, scientists have developed aptamers for hundreds of disease-
relevant proteins and have become the recognition element of choice in advanced
biosensor designs.

ol G Gl H daATTelehl of Jehar AIT-Taell N (Proteins) & foIT Tee@ X (Aptamers)
A fAd fFv § 3R I 30ad TRAEER (Biosensor) 338+ & uHdler gg=ne ded (Recognition
Element) &1 37T &

Current landscape

gaAT IRGRT
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Today, protein biosensing lies at the intersection of chemistry, materials science, and
electronics.

3TST W SRR T R, eret Rt J2m saeelioead & T W od g

Nanotechnology significantly enhanced the sensitivity of biosensors by incorporating gold
nanoparticles, carbon nanotubes, graphene, and materials called MXenes to build sensor
surfaces.

AeTle Y 3 T 1 Trgl & AT 7 Faot Ao, FeeT Aeiegal, ATRRT TUT THTEFHT
(MXenes) STHe YT &1 3TN e FAFEN T HAGAMeldT # SealEsld o 1 g

The high surface area of these nanomaterials gives more protein binding sites while their
electrical properties generate stronger signals.

o1 atel)-geret 1 TR Ty atather 31Teeh WY Ferer Tl 1 STl HIT B, STl ofeh
et 70T 31T Jerol Fehel Scoel A 8|

Thus biosensors have become able to detect proteins even at low concentrations, when a
disease is just setting in.

wwmmﬁwmwﬁmﬂwwmﬁﬁﬂmﬁmﬁ S IS AT
IR 37aEAT H g B

This nanotechnology infrastructure has more recently converged with biotechnological
tools like Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR).

gTeT o ol & Ig AAIICAIARY IaEaa Forees Waal sexeaes e s Redew
(CRISPR) éﬁﬁa—ﬁqmmswﬁa:muﬁafdgé%l
Although best known for gene editing, when CRISPR enzymes are coupled with aptamers

on a sensor’s surface, a target protein’s binding can be made to trigger a large and distinct
signal.

e CRISPR H&Id: Siiel HTEel & foIv ST SITT €, fohd STer CRISPR TATSHT &l FaR &1
Hdg R TUT TR & 1Y ST AT §, a9 6T WA T I8 Teh g7 3R TASe Thd 3ol

X GohdT &1

This approach has already been demonstrated to detect malaria, SARS-CoV-2, and many
biomarkers of cancer.

39 e T 3TANT Ugel & AARET, SARS-CoV-2, TUT HAT F Heidh og-RRAeaAs! 1 IaT 9Tt
& o wefRie famam o g B |

Finally, the COVID-19 pandemic allowed these technologies’ developers to accelerate
scaling, as the pandemic presented a strong demand for rapid, portable diagnostics.

3ad:, FfAE-19 AFART o 31 T ATRAT & TFrrashd13i T S7h dig [ATAR T 3T eIt
o, aritfer weTey & ehver cafta ve e foramer sromfarat < srcarfres siaesradT sc0edt g3
ot

The sepsis platform mentioned earlier paired a gold-silver alloy nanostructure with a
machine-learning system trained to analyse complex signals.

g # sfeaila aftwa caewin 7 Favl-tora g Aaaaar o Sifee Fehdl o1 faRavor e
& forw yfifera srefier arfeter yomelY 3 arer Sher arm|

This setup could confirm an infection and also distinguish between disease stages to guide
treatment decisions.

g U HhAUT T YIS el & TIY-HTY AT hT HEAT3HT A 3 81 T Fehelt Y, 04 319IR
weefY forotat o1 ATesie dera g3
Healthcare workers are also applying multi-marker detection to pancreatic cancer, a

disease with high mortality because it is currently usually detected only when it has become
advanced.

Wwﬁmw%mﬁéﬂagﬁmm(nv&-m%ﬁ&mﬁ HT 3T R E &,
TSIEehT #eg e 31f8reh § Frifeh aciaret & SHehT Tl UTg: Seeicl 3AEAT H &1 el Urar ¢ |
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In a June 2025 review, University of Science and Technology Beijing researchers said
several protein markers can now be simultaneously detected using a single platform,
offering the best chance of improving early diagnosis.

STeT 2025 # eI Ueh et # Ffarafiidt 3w aw U3 SFaarstt ifsier & ererdisit
FarT {3 379 U & Tolehie I TEIIAT H 3eteh NN RIgetshl T Ueh AT IdT SR ST TeheT &,
foras a3 foreme 37 Gur &1 Fafas e Scde gl ¢

Researchers are also exploring wearable monitoring.

QETRAT Tgaiat A9 AR yonferat 9% 8ff e FT @ 2

For example, in December 2025, a separate team from China reported an aptamer-coated
microneedle array that could sample proteins through the skin of animals it was tested with.

38T & ToIU, feaT 2025 3 =YeT & Ueh 31T 2N ol of TETHAT- U ASHIAISeT T T
STreTehY &Y, ST TRIGTOT fehT 91T qRI31T T carell o ATETH § WIENA & 1 Tehal Y Hehell T

Their goal was to make a patch that could stick on the skin and monitor inflammatory or
cardiac issues continuously and send data to a phone.

SeTehT 3E6ed O 4T FaIehfiet ohetr 2T, ford caram o FRIvehran Sif @eh 3R it Fatet Fareft 3reram
#eg ot TEEAni FI AR RIREN 31 3T W) Aarsd B ab AT T |

Scientists and engineers are also adapting this technology for environmental and industrial
uses in the form of cell-free biosensors.

e R TR 38 WA I gafaroiar qor site@ e 3w & fov SRR
TRRERT & &7 & o Jreqepfod Y @ ¢

Here, using isolated biological machinery like enzymes and regulatory molecules without
maintaining live cells, these platforms can detect heavy metal contamination in water, trace

antibiotic residues, identify foodborne pathogens in supply chains, and screen for
biological threat agents.

ol YOTITOrAT 3 STt hiRIRT3 Rl =TT foretT Torrgat T farameres 3ropait Sl g sifash
SoTITrT AT 3TN fohar ST &, Forer Ster # o1 e wqwor, wfastfae sraest, et s@or &
WS fad QersTea] AT AfATF Tk 3cqe1 Hel qTe HRY l TgTeT T ST Hehell 8

Different future

oot sifasy

The next step involves closed-loop systems — devices that can use artificial intelligence
to interpret multi-protein sensor outputs and feed that information directly to automated
therapeutic responses.

mwm-wmw%—@wﬁﬁwg@mwmma?m
HER & GTod Fehcll T SATEIT X 3 SAAHRT T WY Taaford Rifrediia sfafanst a= o=
THd &

This model could, in principle, trigger a drug delivery mechanism or adjust an ongoing
infusion in response to real-time protein data.

Aewrifas &7 & I8 Alse RIer-esa N 3iTahst & HTUR R iRy Rraor yomeh &t afsha ¢
Tehrdl § AT Tl IE §eFGAT 1 AT T FARNTST < Tl

To this end, in November 2025, Turkish researchers published a proof-of-concept
implantable sensor that used genetically engineered bacteria to detect target molecules in
surrounding tissue and transmit data wirelessly from inside the body.

ST ferem & a¥aay 2025 H Teht & Aerehcl131T o Teh FeARIOT J17 JHT T ITAROT-THIOT TEcl
T, TSt epa s w0 & e feaa Sharosit &1 3o 3THua & S 7 Tag 37073t
gdTeT el AT R & HaX T IRRAT T H 3T Aolat o forw fomar arm)
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e Several logistical hurdles remain before widespread clinical implementation.
9 At FRiTeade & Teol el 8 3/3eh caTagTiRen Yaitfcrdr AY ¢

e Biological recognition elements degrade over time, particularly due to heat.
S IgTeT dea 9T & A1y, fAAva FsAT & wara &, &fior gt s B

e Baseline protein levels vary between individuals, complicating universal calibration.
cafaddr & e TR NET Fa Heet- et g1a 8, Toraw ardsiifies sreneet (o)
HSA gl ATAT &

e Many performant sensors are only laboratory prototypes, with no indications as to their
scalability.

37T YE2TeT Tt aTer 3TeTeh FER 31 FaeT AT T & Wielersy & 3R 37 Rear-amar
(FFATATAEN) & TR F FIS TIST Hohd TS AT ¢ |

e Regulatory approval also requires extensive clinical validation, demanding substantial
investments.

T repatest & foT saTues satfors waTofaoT 3aeas gidm g, forde fow waied fder
&Y 3TaeThaT IS B

e However, the field seems set to address them over time.

TR o, T It @1 & o o & A1y Ig 819 3T il o a1 ol THATTH Flad 3 T&TH g
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15J7 | Grey hornbills thrive again in Gir as four years of successful breeding revive a
lost species

IR ST & B Forerel § T 7 3r ghotfarer iy aroel, Reeawrr yenfa w1 gorsiiaer

Grey hornbills thrive again in Gir as four years

of successful breeding revive a lost species
GS IlI: Environment ]

Abhinay Deshpande
AHMEDABAD

More than 60 years after
the Indian Grey Hornbill
disappeared from Gujarat’s
Gir forests, the species has
recorded four consecutive
years of successful breed-
ing following its reintroduc-
tion, according to a scientif-
ic study published in the
international peer-re-
viewed journal Birds.

The findings come as
Gujarat recently reported
another wildlife conserva-
tion milestone, with the se-
cond Great Indian Bustard
chick hatched through the
“jump-start” technique sur-
viving beyond the critical
40-day period.

The study, Reintroduc-
tion of Indian Grey Horn-
bills in Gir, India: Insights
into Ranging, Habitat Use,
Nesting and Behavioural
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Indian Grey Hornbill

Patterns, presents the first
comprehensive assessment
of the reintroduction pro-
gramme undertaken by the
Gujarat Forest Department
and its conservation partn-
ers after the species disap-
peared from Gir.

‘Significant success’

“Wildlife conservation in
Gujarat has entered a new
phase, particularly in spe-

cies recovery and the pro-
tection of rare and endan-
gered  wildlife.  Grey
Hornbills reintroduced into
the Gir landscape in 2021
have successfully esta-
blished territories, adapted
to their new habitat, and
produced offspring, mark-
ing a major milestone in
restoring a species that had
disappeared from the re-
gion between the 1950s and
1960s. The research con-
ducted following the rein-
troduction of the Grey
Hornbill into the Gir forests
is a significant success for
us,” Forest and Environ-
ment Minister Arjun Modh-
wadia said.

According to Vinod Rao,
Principal Secretary, Forests
and Environment, “One
pair successfully bred dur-
ing the first year after re-
lease, while three addition-
al breeding pairs nested in

Contact Number : 9971932488
Website : patrioticias.in

the second year, demon-
strating that the restored
population is beginning to
establish itself naturally.
The Grey Hornbill plays a
crucial ecological role as a
long-distance seed disper-
ser, helping regenerate for-
ests by transporting seeds
of fruit-bearing trees across
large areas”

The project involved the
release of 40 Indian Grey
Hornbills in two phases.
Twenty-eight birds were re-
leased between 2021 and
2022, followed by another
12 in 2023.

“Eleven males were fit-
ted with satellite transmit-
ters, allowing scientists to
track their movements,
habitat use, and breeding
behaviour over several
years,” Mohan Ram, Con-
servator of Forests, Juna-
gadh Circle, and one of the
authors of the study, said.

Page5 7



9971932488
R oo

TELEGRAM CHANNEL: https://t.me/patrioticlAS
YOUTUBE CHANNEL: hitps://www.voutube.com/@PatrioticlAS
CONTACT: 9971932488

15J7. Grey hornbills thrive again in Gir as four years of successful breeding
revive a lost species

IR ST & B Forerel § A 7 3 ghotfarer i aroed, Reeawrr yenfa 1 gorsitaer

More than 60 years after the Indian Grey Hornbill disappeared from Gujarat’s Gir forests,
the species has recorded four consecutive years of successful breeding following its
reintroduction, according to a scientific study published in the international peer-reviewed
journal Birds.

ST (Gujarat) & AT =t (Gir Forests) @ #ReT & gletfarer (Indian Grey Hornbill) & ofed
g & 60 gut & 31fAF TAYT 91, HARTSEIT HghHAT-THATET (Peer-Reviewed) I3 957
(Birds) # FehIfRIc Ueh daTfeleh 3EATT & TTER, Je9aer (Reintroduction) & &Te 38 Fsilfcl o

IR TR T8t deh Tl ofalel (Breeding) goi fhaT 8

The findings come as Gujarat recently reported another wildlife conservation milestone,
with the second Great Indian Bustard chick hatched through the “jump-start” technique
surviving beyond the critical 40-day period.

4 sy O FHT & FH 37T § S FoRTT (Gujarat) o gTel 81 & gogroita GXator (Wildlife
Conservation) 7 Teh 3R 3uciferr gl T &, ST8f “S9-Fer&” dehelte (Jump-Start Technique)
U SToAT GE AT 337 a¥¢S (Great Indian Bustard) &1 IoTT HgeaqoT 40-feadar srafor &
3T9Y ek Shifad Tl

The study, Reintroduction of Indian Grey Hornbills in Gir, India: Insights into Ranging,
Habitat Use, Nesting and Behavioural Patterns, presents the first comprehensive
assessment of the reintroduction programme undertaken by the Gujarat Forest
Department and its conservation partners after the species disappeared from Gir.

“PEgisFe I 3BT & glifaew a1 PR, 33 seramsew 3¢ IS, e g, afdcar vs
fgfaRe Ye=f (Reintroduction of Indian Grey Hornbills in Gir, India: Insights into
Ranging, Habitat Use, Nesting and Behavioural Patterns)” e 31e0de # JeRTd af
f¥TT (Gujarat Forest Department) dT 38 HI&TUT AT (Conservation Partners)
&aRT fAT (Gir) & FSTIfel & Sfcet glet & ST Tl T Jegarer HIAH (Reintroduction
Programme) T Uil ST FHodlehel Y&Idl fohdT AT E |

‘Significant success’

‘AETYOT AHeldT

“Wildlife conservation in Gujarat has entered a new phase, particularly in species
recovery and the protection of rare and endangered wildlife.

‘TSI (Gujarat) H Fegsita &T0T (Wildlife Conservation) Teh #T =0T H YA T YT 8,
faIwert gomfer geeTae (Species Recovery) o1 gel# (Rare) Ud SCd¥Td dgsital
(Endangered Wildlife) 3 TX&TOT & &1 H|

Grey Hornbills reintroduced into the Gir landscape in 2021 have successfully established
territories, adapted to their new habitat, and produced offspring, marking a major milestone in
restoring a species that had disappeared from the region between the 1950s and 1960s.

2021 # X (Gir) 819 & qaT: 1T fahw arw 3 gletfarer (Grey Hornbills) & HheldTgdeh 39aT
&1 T T, 77T HTET (Habitat) & 3(eT&9 T 1 3efehiold fohall T Hale (Offspring)
3ot | TE 3 TSI oh JoAeATo T &1 # Teh HgeaquT 3TeisH &, ST 1950 3R 1960 &
&Rreh o sTer 3 &1 A farepecT &1 1$ Y|

The research conducted following the reintroduction of the Grey Hornbill into the Gir
forests is a significant success for us,” Forest and Environment Minister Arjun
Modhwadia said.
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I a1 (Gir Forests) # & glaifarer (Grey Hornbill) & gasaer (Reintroduction) & aTg o
AT TE 3TN AR ToIT Ueh HgedquT Hhelcll &,” Tef T YT At Aol Aearf3aqT (Forest
and Environment Minister Arjun Modhwadia) 1 %gT|

According to Vinod Rao, Principal Secretary, Forests and Environment, “One pair
successfully bred during the first year after release, while three additional breeding pairs
nested in the second year, demonstrating that the restored population is beginning to
establish itself naturally.

g U9 AT AT (Forests and Environment) & W4Tl @fa (Principal Secretary) fasig
T (Vinod Rao) & 38R, “HeFd T ST & §Te; Igel I # Ueh SIS o TholdTqdeh FofeTel
(Breeding) f&am, Srafes gav a¥ # et arfafea wererst S1ST (Three Additional Breeding
Pairs) & &iHel STC, Torad g TS gIdT & o JoeTiie JSTEr Fareilide &9 § AT gt
oy

The Grey Hornbill plays a crucial ecological role as a long-distance seed disperser,
helping regenerate forests by transporting seeds of fruit-bearing trees across large areas.”

3 gleifarer (Grey Hornbill) #felT g3t ek et TR (Seed Disperser) & &9 3 3 Hgcaqul
uiRfeafae sif&T (Ecological Role) f@#TaT § U1 weleR gait (Fruit-Bearing Trees) & dsit
&Y 53 &Y= A hellehT Tail & JeTotided A HGRIT FIAT 81"

The project involved the release of 40 Indian Grey Hornbills in two phases.

9 IR & 37T 40 HRANT 3 gletfarer (Indian Grey Hornbills) &Y &Y aR01Y (Two
Phases) # BIT 31T|

Twenty-eight birds were released between 2021 and 2022, followed by another 12 in 2023.
2021 ¥ 2022 & sy 28 wftral 1 SIsT 71T, fordeh a1 2023 # 12 313 9ferat 1 Herd fohar aram|

“Eleven males were fitted with satellite transmitters, allowing scientists to track their
movements, habitat use, and breeding behaviour over several years,” Mohan Ram,
Conservator of Forests, Junagadh Circle, and one of the authors of the study, said.

“TYRE 7T If&AY (Eleven Males) WX 393g U9 (Satellite Transmitters) oTT 7T, fS@d
I g aut de 3Aehl AT A i, 3arT 39ART (Habitat Use) d2T Ystelsl sqdgR
(Breeding Behaviour) &I 3TTeT &Y Heh,” YA & He-oIleh Ud SHTG Aishel (Junagadh
Circle) & g« I&TH (Conservator of Forests) ®ge IH (Mohan Ram) & &g
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