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B.Kolappan
CHENNAI

English professor K. Chel-
lappan, who won the Sahi-
tya Akademi award for his
translation of Rabindra-
nath Tagore’s Gora into Ta-
mil, passed away in Chen-
nai, aged 88, on Monday.
Fondly known as K.C. in
academic circles, he won
the award for the transla-
tion in 2020.

“Comparative studies is
his forte, he secured his
doctorate on ‘Shakespeare
and Ilango as Tragedians:
A Comparative Study’. He
is one of the English teach-
ers who straddled the En-
glish and Tamil literary
worlds with equal ease. Ov-
er 50 students did their
Ph.D under his guidance,”
said S. Armstrong, Head of
the Department of English,
University of Madras.

His other books include
The World as a Stage: Sha-
kespearean Transforma-
tions; R.K. Narayan: The
Ironic Mythmaker; Litera-
ture within/across the
walls: Comparative studies
in classical and modern Ta-
mil Literature; and Tagore,
Bharathi, and T.S. Eliot:
Towards Creative Unity
(Tagore lectures).

“He also translated Ku-
raloviyam, Thenpandi Sin-
gam, and Meesaimulaitha
Vayathil, the works of
former Chief Minister M.
Karunanidhi,” said Mr.
Armstrong, one of the stu-
dents of Chellappan.

Views on translation
Chellappan reached out to
literature students through
his video recordings.

Professor, translator
K. Chellappan
passes away at 88
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K. Chellappan won the Sahitya

Akademi award for his
translation of Gora into Tamil.

He described transla-
tion as a fundamental act
of cognition and creation
because, in every act of
perception, there is tran-
slation and creation. Per-
fection in translation, ac-
cording to him, was a
frozen condition. “He is a
versatile teacher known
for his down-to-earth ap-
proach. As a literary critic,
translator, and administra-
tor, he won many laurels.
The elements are so mixed
in him that the present aca-
demics would say here is a
teacher,” said S.S. Praba-
har, Dean of Languages,
Manonmaniam Sundara-
nar University.

In an interview with
Frontline, Chellappan said
he found it difficult to tran-
slate the works of Karuna-
nidhi because of their
poetic dimensions.

He would say that, “fi-
delity to original can coex-
ist with creativity. Of
course, one has to take
some liberties with the ori-
ginal. Just as T.S. Eliot said
that tradition and indivi-
dual talent are not oppo-
sites, one can discover
one’s creativity while sub-
mitting to the other and
one can find one’s true self
by losing it.”
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Professor, translator K. Chellappan
passes away at 88
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English Professor K. Chellappan Passes Away

3Uell MBIR &, Aqw= &1 A=

o English professor K. Chellappan, who won the Sahitya
Akademi award for his translation of Rabindranath Tagore’s
Gora into Tamil, passed away in Chennai, aged 88, on
Monday.

S{UST THIR . AW, o1 TGS STHR BT TV DT
dfere o 3aTe B o fory ATfedT SrbTeH! TRRBR Sl
IR 1 88 g o1 3 T A3 A e g U

. Fondly known as K.C. in academic circles, he won the
award for the translation in 2020.

Qferp i & g =0 @ . W F T §F T 9
AW BT 2020 H 39 3dTE & fod GRIDHR |

. “Comparative studies is his forte, he secured his
doctorate on ‘Shakespeare and Ilango as Tragedians: A
Comparative Study’.

"JATHS AT I G &3 YT, 351 AU 3R
SN B TGP & U H: TH Ja-ITHD AT W 30
Slaee o fedt ure |

. He is one of the English teachers who straddled the
English and Tamil literary worlds with equal ease.

I8 Sl 3R affra Wi gfFrar &1 90 w0 & wgord
3 Sire- arel 3Rt Rigre! § ¥ Uw 31

. Over 50 students did their Ph.D under his guidance, said
S. Armstrong, Head of the Department of English, University
of Madras.

wer fasyfaemaa & SRR faurm & Tgw Ta. smiver=r =
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. His other books include The World as a Stage:
Shakespearean Transformations; R.K. Narayan: The Ironic
Mythmaker; Literature within/across the walls: Comparative
studies in classical and modern Tamil Literature; and Tagore,
Bharathi, and T.S. Eliot: Towards Creative Unity (Tagore
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lectures).
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“He also translated Kuraloviyam, Thenpandi Singam, and Meesaimulaitha Vayathil, the works of
former Chief Minister M. Karunanidhi,” said Mr. Armstrong, one of the students of
Chellappan.

"3RI PulaTH, el [T 3R HiGrsgeyr 312 Ud GRrHAl TH. SNy & Bl
o1 off 3aTG fohan,” AawH & U BT 4T SR I=1 2 HgT|

Views on Translation
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Chellappan reached out to literature students through his video recordings.

IAWH A e BHEI 9 30! difsat RepifeT & qiead § ugd 915 |

He described translation as a fundamental act of cognition and creation because, in every act of
perception, there is translation and creation.

IEH SATE B! T 3R ol P1 Teh Hifer foba1 & =0 § afdfd faam, i udie Tgur
fopa o araTg SR Yo BIaT |

Perfection in translation, according to him, was a frozen condition.

3 YR, 3dTe H Yufdr Ush R fRyfa o

“He is a versatile teacher known for his down-to-earth approach. As a literary critic,
translator, and administrator, he won many laurels.

"9 U qgqE! 1&g U St 30 ot | QB pivr & fow S 9 9| v anffae
TP, SATGH 3R UMD & FU H, I/ s W U U]

The elements are so mixed in him that the present academics would say here is a teacher,” said
S.S. Prabahar, Dean of Languages, Manonmaniam Sundaranar University.

T 39 UHR a0 § P adA Qe SiTd S i U8 § U e, UH.0d. UHTER,
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In an interview with Frontline, Chellappan said he found it difficult to translate the works of
Karunanidhi because of their poetic dimensions.

HeETd Y THh AIETDHR B dAW - BT [ 38 BSUNTT o BT BT SIATG Bl
DI I, Fifds I7h! BTATHD AT U |

He would say that, “Fidelity to original can coexist with creativity. Of course, one has to take
some liberties with the original.

98 Hed U %, ga ufa & ufa g sik germ=itaar te Iy 98-sifeaa o g1 9ol ]
A = u 9, st o1 9 & 1Y $S WaAdT ot usdi 8|

Justas T.S. Eliot said that tradition and individual talent are not opposites, one can discover
one’s creativity while submitting to the other and one can find one’s true self by losing it.”
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Minister says A.P. govt. looking at possible
sabotage in damage to Prakasam Barrage

[GS Paper I: Geography |

The Hindu Bureau
VIJAYAWADA

Andhra Pradesh Minister
for Water Resources Nim-
mala Ramanaidu has said
that the government is
looking at a sabotage angle
to the damage to the Praka-
sam Barrage as three boats
hit its gates. The boats re-
portedly belong to YSRCP
leaders’ supporters, and
no measures had been ta-
ken to anchor them pro-
perly, he said.

Addressing  pressper-
sons on Monday, the Minis-
ter said the officials lodged
a complaint with the pol-
ice. The police were inves-
tigating the matter. As per
preliminary findings, three
boats belonged to one Ush-
adri, a supporter of YSRCP
leader Komati Rammohan,
who is a relative of YSRCP
MLC Talasila Raghuram.

Major obstruction: Two boats stuck at the gates of the Prakasam
Barrage in Vijayawada on Friday. KV.S. GIRI

YSRCP leader Nandigam
Suresh and others formed
a syndicate for dredging
the Krishna river. Each
boat was worth between
%40 lakh and %50 lakh. Ho-
wever, neither boat was an-
chored; nor did the owners
take any precautionary
measures to secure them
tightly. Three boats were
tied to each other merely

with a plastic rope. Each
boat weighing 40 tonnes to
50 tonnes drifted towards
the barrage and hit the
gates 67, 69, and 70. The
counterweight of gate 69
broke when a boat hit
hard.

Fortunately, the boats
hit the counterweight with-
out causing any damage to
the main structure or the

gates of the barrage. It is
beyond one’s comprehen-
sion what the damage
would have been if the
boats collided with the
main structure. What
would have been the fate
of five districts which were
dependent on the Praka-
sam Barrage, he asked.

‘3 boats identified’

He said out of the five
boats, one went down bet-
ween the gates and three
boats were identified. We
are finding the location of
another boat. All the boats
carried YSRCP colours. So,
there were suspicions it
could be a deliberate sa-
botage, he said, adding,
the police investigation
would throw light on the
incident. The government
would not spare anyone,
and strict action will be ta-
ken against the culprits.

Minister says A.P. govt. looking at possible sabotage in

damage to Prakasam Barrage

ﬁ#wﬁ:mﬁumm&mmﬁg@

THAE A FHRAT S W AR T @

Website: patrioticias.in
Telegram Channel: https://t.me/patrioticlAS




PATRIOTIC IAS: Near Rajbanshi Hospital, Paidleyganj Road, Gorakhpur

Contact Number: 9971932488

Andhra Pradesh Minister for Water Resources Nimmala Ramanaidu Comments on Prakasam
Barrage Damage
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Andhra Pradesh Minister for Water Resources Nimmala Ramanaidu has said that the
government is looking at a sabotage angle to the damage to the Prakasam Barrage as three
boats hit its gates.

3MTET GCRM & STel FATH HAT [edell TAASE o gl foh TDPR ThRIA ST o Jehdlal Hl
AR AITAY F Tge] W [TaR T W § Fifh et A1al F g6F Ay ¥ |

The boats reportedly belong to YSRCP leaders’ supporters, and no measures had been
taken to anchor them properly, he said.

Wﬁﬂ?a@ﬂw,MYSRCPHﬁ?wéﬁ@rzﬁ,ﬁ?ﬁ&%ﬁﬂﬂﬁ?%ﬁﬁém
T8 IBW T &, I FETl

Addressing presspersons on Monday, the Minister said the officials lodged a complaint with the
police.

HIAIR T TFHRT H AT HIT g, H#A A FeT & JfAARAT 7 gfed & R gt g
The police were investigating the matter.
gfere 58 AAS #T S A W A

As per preliminary findings, three boats belonged to one Ushadri, a supporter of YSRCP
leader Komati Rammohan, who is a relative of YSRCP MLC Talasila Raghuram.

IR fAShul & AR, Al ATd Teh SUIET & &Y, ST YSRCP &dTl AT THAG & GHIH
g, ST YSRCP THTeR delisfer TERme & Reder &

YSRCP leader Nandigam Suresh and others formed a syndicate for dredging the
Krishna river.

YSRCP &dl #A&RTe R AR 3 o F0T 781 H gers & v v fshe s=ram |
Each boat was worth between 40 lakh and %50 lakh.
UA& Ad $T f1Ad 340 ar@ 8 350 g & S o)

However, neither boat was anchored; nor did the owners take any precautionary
measures to secure them tightly.

aaﬁ,aﬁaﬁaﬁﬁmwm;aﬁmﬁaﬁﬁﬁwma?ﬁvaﬂém
FHEH 33T |

Three boats were tied to each other merely with a plastic rope.

et A Ueh-gEY ¥ dhaol Collfeeeh I TEAT @ aiefl 18 i

Each boat weighing 40 tonnes to 50 tonnes drifted towards the barrage and hit the gates
67, 69, and 70.

Ye3e T1d BT IO 40 T ¥ 50 T AT 3R Tg SRIS $T 3R I8t §s 71 67, 69, 3R 70 ¥ THTZ |
The counterweight of gate 69 broke when a boat hit hard.
31 69 T HI3TAC T € T SId Teh A o SR & ThAT|
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Fortunately, the boats hit the counterweight without causing any damage to the main
structure or the gates of the barrage.

AT, el o HISTAC BT THIAT WAfched AT AN FALT TITAT AT ACH HT HIS Jehdlel
oTeT g3l

It is beyond one’s comprehension what the damage would have been if the boats
collided with the main structure.

g TAS @ e § b 3R ATd ATT T @ THACA Al FAT Jehdred gia|

What would have been the fate of five districts which were dependent on the Prakasam
Barrage, he asked.

I UBT, PR 1ol R R uter forat &1 = g

‘3 boats identified’
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He said out of the five boats, one went down between the gates and three boats were
identified.

3egiel dgl o dra Al 7 & T of1d deq & g 39 a9 3R AT aat f ggane i gl
We are finding the location of another boat.

&9 Udh 3T 19 & TAWT & Wiel T T 8l

All the boats carried YSRCP colours.

Tt At X YSRCP T 9

So, there were suspicions it could be a deliberate sabotage, he said, adding, the police
investigation would throw light on the incident.

safav, I8 Seggrey FIfAT g1 Fehell &, 37alel ahel, 3 SsT & gfow i sirar 58 gear
ereAT STl
The government would not spare anyone, and strict action will be taken against the culprits.
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India, UAE ink pact for
civil nuclear cooperation

MoU signed during visit of Sheikh Khaled bin Mohamed bin Zayed Al Nahyan, Crown Prince of

Abu Dhabi, to New Delhi; agreement between NPCIL and UAE's Barakah nuclear power plant

44

Kallol Bhattacherjee
NEW DELHI

United Arab Emirates

(UAE) on Monday
signed a memorandum of
understanding (MoU) for
civil nuclear cooperation.

The deal between Nu-
clear Power Cooperation
of India Ltd. (NPCIL) and
the ENEC (Emirates Nu-
clear Energy Company)-
led Barakah Nuclear Power
Plant Operations and Main-
tenance took place during
the current visit of Sheikh
Khaled bin Mohamed bin
Zayed Al Nahyan, the
Crown Prince of Abu Dha-
bi, to India.

During the August 2015
trip of Prime Minister Na-
rendra Modi to the UAE,
both countries had agreed
to cooperate in “peaceful
use of nuclear energy”, in-
cluding in areas of “safety,
health, agriculture, and
science and technology.”

Diplomatic sources
pointed out that nothing
like the agreement bet-
ween the NPCIL and the
ENEC had been signed be-
fore. The deal is part of the
UAE’s policy of expanding

l n a first, India and the

Prime Minister Narendra Modi with Crown Prince Sheikh Khaled bin
Mohamed bin Zayed Al Nahyan on Monday. SUSHIL KUMAR VERMA

investments into the nu-
clear energy sector.

Trilateral cooperation

Monday’s MoU is the result
of nuclear cooperation-re-
lated discussion between
India and the UAE span-
ning a few years. On Sep-
tember 19, 2022, the Fo-
reign Ministers of France,
India and the UAE met in
New York on the sidelines
of the UN General Assemb-
ly and launched a trilateral
cooperation format. This
meeting was followed by a
phone call among the

Website: patrioticias.in
Telegram Channel: https://t. me/patrioticlAS

three Ministers on Febru-
ary 4, 2023.

The Ministry of External
Affairs (MEA) had said fol-
lowing the three-party
phone call that all three
sides had agreed that the
trilateral initiative “will
serve as a forum to pro-
mote the design and execu-
tion of cooperation pro-
jects in the fields of energy,
with a focus on solar and
nuclear energy”.

The Crown Prince of
Abu Dhabi was earlier in
the day hosted by Prime
Minister Narendra Modi at

Hyderabad House in New
Delhi.

LNG supply

Apart from the nuclear
cooperation-related MoU,
the two sides signed an
MoU for longterm LNG
supply between Abu Dhabi
National Oil Company (AD-
NOC) and Indian Oil Cor-
poration Ltd.

A third agreement bet-
ween ADNOC and India
Strategic Petroleum Re-
serve Ltd. (ISPRL) was also
one of the outcomes dur-
ing the visit of the Crown
Prince of Abu Dhabi. Urja
Bharat and ADNOC signed
a Production Concession
Agreement for Abu Dhabi
Onshore Block 1.

The fifth MoU was bet-
ween the Government of
Gujarat and Abu Dhabi De-
velopmental Holding Com-
pany PJSC (ADQ) on food
parks development in In-
dia.

India and the UAE are
part of the 12U2 grouping
that includes Israel and the
United States. The visit also
coincided with the first In-
dia-Gulf Cooperation
Council meeting that took
place in Saudi Arabia.
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India, UAE ink pact for civil nuclear cooperation

R 3R IU§ 9 AT WA Hedr & fav gaEsttar
L

MoU signed during visit of Sheikh Khaled bin Mohamedbin Zayed Al
Nahyan, Crown Prince of Abu Dhabi, to New Delhi; agreement between
NPCIL and UAE’s Barakah nuclear power plant

3 uT & F3a RE d@ @ifee e Agerng [ S/E e aEae i
S feoel I F SR FASlaT AT W gEA1ETR; i Ter 3
0§ & INIHIE AT FoAl I & o gaAgitarn

India and UAE Sign MoU for Civil Nuclear Cooperation

YR 3R JUS A AR TRATY] FEUNT & T THSiar 7= W gwier e

e Inafirst, India and the United Arab Emirates (UAE) on Monday signed a memorandum of
understanding (MoU) for civil nuclear cooperation.

T Ugell aR, R AR o 3RS 3R (UAE) & HIHAR Y ARy GATI] HgaT & faw
FFSar A9 (MoU) X g&aeR fohu|

e The deal between Nuclear Power Cooperation of India Ltd. (NPCIL) and the ENEC
(Emirates Nuclear Energy Company)-led Barakah Nuclear Power Plant Operations and
Maintenance took place during the current visit of Sheikh Khaled bin Mohamed bin
Zayed Al Nahyan, the Crown Prince of Abu Dhabi, to India.

IR TR FRe 3w Sz s (NPCIL) 3iR ENEC (vfies iR Tafell
FHUel)-Agcd dTel IRET #GfFerdy Ul Tolie IR 3R #Aeq & o Jg gagitar 31 arer
& F3a Ow @ wifae O JAgeae 99 IRg md|sq|dﬁmwaﬁa‘fﬂﬂ§3ﬂl

e During the August 2015 trip of Prime Minister Narendra Modi to the UAE, both countries
had agreed to cooperate in the “peaceful use of nuclear energy”, including in areas of
“safety, health, agriculture, and science and technology.”

TITTHAT o HIET T e 2015 & JUg AT & NI &l G o "IAI] Fail & AifcqoT
3UAET" 7 WEAAT FA W FEATT orars oY, foraet "geaT, T, Fi¥, 3R faeme ik
e SR 8 oA

o Diplomatic sources pointed out that nothing like the agreement between the NPCIL and
the ENEC had been signed before.

Festifae rd o aarar & NPCIL 3k ENEC & &far 3T &5 Gasiiar ggel gl fahar arr |
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e The deal is part of the UAE’s policy of expanding investments into the nuclear energy
sector.

Ig @Fsitar UAE @1 Aifa o iRear 8, S uram] St & & fai &1 faar s st 81

Trilateral Cooperation

Praehta aganT

e Monday’s MoU is the result of nuclear cooperation-related discussion between India and
the UAE spanning a few years.

TIHAR T FHSIAT AT (MoU) HRA 3R gus & e RATY] Fed1er Feieic =3t 1
aRome ¥, st Fo ast a Telf|
e On September 19, 2022, the Foreign Ministers of France, India, and the UAE met in

New York on the sidelines of the UN General Assembly and launched a trilateral
cooperation format.

19 f&dsR 2022 1 i, R, AR Jus & facer AFAT A 77 ik 7 Tgera ASC HETHH & R
FBraefar Tgaer greT fr esnd

e This meeting was followed by a phone call among the three Ministers on February 4,
2023.
sﬂméﬁaﬁ,4mﬁ2023ﬁ5ﬁﬁﬁﬁﬁéﬁaﬁiwmﬁﬁ§él

¢ The Ministry of External Affairs (MEA) had said following the three-party phone call that
all three sides had agreed that the trilateral initiative “will serve as a forum to promote
the design and execution of cooperation projects in the fields of energy, with a focus on
solar and nuclear energy.”

facer #Fatera (MEA) & el geft & BieT hicl & a1 el AT fh =l ge7 @gaa O & Buehy
Jgel “Fail & &7 H AT aRAST3T F B3omsa 3R Faeagsd & geEr ¢ & fov e J9
& & # A HEN, FEA TR IR WA St R A eareT g fomar sweam)”

e The Crown Prince of Abu Dhabi was earlier in the day hosted by Prime Minister
Narendra Modi at Hyderabad House in New Delhi.

3 el o sh3el T ol Ul wig HGT A 75 ed [FUd gexeie 3@ A 6 & @7y
JMHTIT o T |

LNG Supply
LNG

e Apart from the nuclear cooperation-related MoU, the two sides signed an MoU for long-term
LNG supply between Abu Dhabi National Oil Company (ADNOC) and Indian Oil
Corporation Ltd.

TRATY FAeT & FafId FASNAT AT & HelTar, At Tait of 37 rel Seretel I st
(ADNOC) 3R sf37s 3itae sraReet faffes & dra Sreemfos LNG 3mqfd & fow we awsiiar
AT 9T &R U
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e A third agreement between ADNOC and India Strategic Petroleum Reserve Ltd. (ISPRL)
was also one of the outcomes during the visit of the Crown Prince of Abu Dhabi.

ADNOC 3R #iRd #efore deiforas Rard fafAes (ISPRL) & &rar drawr aasitar ofr 3 erel

& 13+ fORRT ) T & SR gl

¢ Urja Bharat and ADNOC signed a Production Concession Agreement for Abu Dhabi
Onshore Block 1.

Foll R 3R ADNOC & 379 &Tel HIwTIR sclieh 1 & oI Wiserersl Al Tafiee 9 gEdiei
ful

e The fifth MoU was between the Government of Gujarat and Abu Dhabi Developmental
Holding Company PJSC (ADQ) on food parks development in India.

qieral FASNAT AT eI FIhR A 3 el Saefudied gifeser &uar PJSC (ADQ) & &t
HR # |3 drehi o faehra ox ol

¢ India and the UAE are part of the 12U2 grouping that includes Israel and the United
States.

AR 3R IS 12U2 T &1 eewn g, foad sorse 3R agad Tsa 3@ o anfaer g

e The visit also coincided with the first India-Gulf Cooperation Council meeting that took
place in Saudi Arabia.

g AT Ugel SISTUT-TTEP DIATIRRA BRI 98 J 1 Bd Wil 8, o el 3R A 53
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Two anti-submarine warfare
vessels for the Indian Navy
launched at Cochin Shipyard

IGS Paper IlI: Internal Security |

[PCS [

Two anti-submarine war-
fare shallow watercraft ves-
sels of the Indian Navy
were launched at the Co-
chin Shipyard here on
Monday. The vessels are
the fourth and fifth in a se-
ries of eight watercraft.
The vessels — 78 metres
long, 11.36 metres wide,
and with a draught of
about 2.7 metres — can sail
at a maximum speed of 25
knots and have an endu-
rance of 1,800 nautical
miles. Once commissioned
by the Navy, the vessels
will be called INS Malpe
and INS Mulki. The ships,
with a displacement of
about 900 tonne, are de-
signed to fit the indige-
nously developed sonar for
underwater surveillance.
After a ceremonial puja,
the vessels were launched
by Vijaya Srinivas, wife of
Vice-Admiral V. Srinivas,

called INS Malpe and INS Mulki. R.K. NITHIN

the Flag Officer Command-
ing-in-Chief of the South-
ern Naval Command.

The contract to design,
construct and deliver the
eight ships was signed bet-
ween the Ministry of De-
fence and Cochin Shipyard
Ltd. in April 2019. The
Mahe-class of ships will re-
place the in-service Abhay-
class ASW corvettes and
are designed to undertake
anti-submarine operations
in coastal waters, low in-
tensity maritime opera-
tions and mine-laying op-

erations, apart from search
and rescue. Each vessel
has an installed propulsion
power of about 12 MW and
is equipped with light-
weight torpedoes, ASW
rockets and mines, close-in
weapon system and stabil-
ised remote-control guns.

Vice-Admiral Srinivas
said the construction of
the vessels was in keeping
with the need to be self-re-
liant and be prepared in
view of the geo-political sit-
uation and security chal-
lenges.
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Two anti-submarine
warfare vessels for
the Indian Navy
launched at Cochin
Shipyard
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Launch of Anti-Submarine
Warfare Shallow Watercraft

Vessels by Indian Navy
mﬁ?ﬁmlﬁ?ﬁm
KIE|

e  Two anti-submarine warfare
shallow watercraft vessels of the
Indian Navy were launched at the
Cochin Shipyard here on Monday.

YR NI & &) TH-JaqdiT

IR Al GieTspIve Uid JHAR &1 S Ruars & af= feg T
e The vessels are the fourth and fifth in a series of eight watercraft.
Y Ui 376 aATeIBIUE ! 47 H 1Y 3R uied |

e The vessels — 78 metres long, 11.36 metres wide, and with a draught of about 2.7 metres —
can sail at a maximum speed of 25 knots and have an endurance of 1,800 nautical miles.
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e Once commissioned by the Navy, the vessels will be called INS Malpe and INS Mulki.

Th IR TR gRT HHIRE 811 & 91, 39 Uldl T 19 INS Herd
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e The ships, with a displacement of about 900 tonnes, are designed to fit the indigenously
developed sonar for underwater surveillance.
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o After a ceremonial puja, the vessels were launched by Vijaya Srinivas, wife of Vice-Admiral
V Srinivas, the Flag Officer Commanding-in-Chief of the Southern Naval Command.
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e The contract to design, construct and deliver the eight ships was signed between the Ministry of
Defence and Cochin Shipyard Ltd. in April 2019.
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e The Mahe-class of ships will replace the in-service Abhay-class ASW corvettes and are
designed to undertake anti-submarine operations in coastal waters, low intensity maritime
operations, and mine-laying operations, apart from search and rescue.

HR-PE&T & UId AUT-H&T TCIS®Y Hided B! o A7 3R 7 ae g o & Tl-
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e Each vessel has an installed propulsion power of about 12 MW and is equipped with
lightweight torpedoes, ASW rockets, mines, close-in weapon system, and stabilised remote-
control guns.

U UId H TR 12 FTETE B FITeRM UTaR § 3R 59 b eRuls!, TUHs sy IPbed,
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o Vice-Admiral Srinivas said the construction of the vessels was in keeping with the need to be
self-reliant and be prepared in view of the geo-political situation and security challenges.
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Case of ‘clade 2' Mpox confirmed, not
part of current WHO emergency: govt.

GS Paper lll: Basic Science
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The Union Health Ministry
on Monday confirmed that
a person had tested posi-
tive for Mpox caused by
the clade 2 strain of the
virus.

“The previously sus-
pected case of Mpox has
been verified as a travel-re-
lated infection,” the Minis-
try said in a statement.

The Ministry said it was
an isolated case, “like the
earlier 30 cases reported
in India from July 2022 on-
wards and is not a part of
the current public health
emergency [reported by
WHO] which is regarding
clade 1 of Mpox”.

The young male patient
had recently travelled from
a country experiencing
Mpox transmission, it said,
adding that the person had
been isolated at a designat-
ed tertiary care isolation
facility. The patient was
clinically stable and with-
out any systemic illness or
co-morbidities.

The Ministry says case similar
to 30 of those reported in India
from July 2022. AFP

“Public health mea-
sures, including contact
tracing and monitoring,
are actively in place to en-
sure the situation is con-
tained. There is no indica-
tion of any widespread risk
to the public at this time, it
said.

The Ministry said that
according to the World
Health Organization, most
of the cases reported dur-
ing this current outbreak
of Mpox (previously
known as monkeypox)
were among young males

with a median age of 34
(range 18-44), with the
most common mode of
transmission reported glo-
bally being sexual contact,
followed by person-to-per-
son non-sexual contact.
Among cases in which at
least one symptom is re-
ported, the most common
symptom is rash (including
systemic or genital rash),
followed by fever.

Around half (51.9%) of
the cases with available in-
formation on their HIV sta-
tus are reported to be in
persons living with HIV.

‘Monitoring situation’

The Ministry has written to
all States and Union Terri-
tories directing that health-
care workers, especially
those working in skin, STD
clinics, and NACO clinics,
should be made aware of
the common signs and
symptoms, differential
diagnosis, actions to be un-
dertaken following detec-
tion of a case, including
isolation, clinical manage-
ment of cases, and treat-

ment of complications
while following the due
protocols.

“The Health Ministry
continues to closely moni-
tor the evolving situation.
The disease surveillance
network under the Inte-
grated Disease Surveil-
lance Programme conti-
nues to monitor for any
clustering of cases. Health
units at points of entry (air-
ports) have been instruct-
ed to strengthen health
screening of incoming tra-
vellers to detect any sus-
pect case,” it said.

“The laboratory net-
work under the Indian
Council of Medical Re-
search has also been
strengthened to test sam-
ples from any suspect cas-
es. Further, considering
the disease epidemiology,
State AIDS control socie-
ties are requested to be
kept on alert to pick up on
suspect cases and improve
community awareness on
the issue to promote timely
reporting of cases,” the Mi-
nistry said.

Case of ‘clade 2’
Mpox confirmed,
not part of current
WHO emergency:
govt.
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Union Health Ministry Confirms
Mpox Case in India

Fg WHR A HRA § Holuieq
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The Union Health Ministry on Monday confirmed that a person had tested positive for Mpox
caused by the clade 2 strain of the virus.

F% PR A AR &1 I &1 & T afd A HBTUTaH (Mpox) IRRI & FAS 2 RA S
PRI GHRIHD U&7 fHar g |

“The previously suspected case of Mpox has been verified as a travel-related infection,” the
Ministry said in a statement.

HATAT A U 999 H Hgl, "Ugd T HpuTed o1 ATHAT AT S WA & =0 H
garfud fear T g1

The Ministry said it was an isolated case, “like the earlier 30 cases reported in India from July
2022 onwards and is not a part of the current public health emergency [reported by WHO]

which is regarding clade 1 of Mpox.”
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The young male patient had recently travelled from a country experiencing Mpox transmission,
it said, adding that the person had been isolated at a designated tertiary care isolation facility.
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e The patient was clinically stable and without any systemic illness or co-morbidities.

i fFafaeedt R U1 3R I9H SIS ATHIfTS SHRY a1 Jag INT 81 U

e  “Public health measures, including contact tracing and monitoring, are actively in place to
ensure the situation is contained. There is no indication of any widespread risk to the public at
this time,” it said.
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e The Ministry said that according to the World Health Organization, most of the cases reported
during this current outbreak of Mpox (previously known as monkeypox) were among young
males with a median age of 34 (range 18-44), with the most common mode of transmission
being sexual contact, followed by person-to-person non- -sexual contact.
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e Among cases in which at least one symptom is reported, the most common symptom is rash
(including systemic or genital rash), followed by fever.
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e Around half (51.9%0) of the cases with available information on their HIV status are reported to
be in persons living with HIV.
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e The Ministry has written to all States and Union Territories directing that healthcare workers,
especially those working in skin, STD clinics, and NACO clinics, should be made aware of the
common signs and symptoms, differential diagnosis, actions to be undertaken following
detection of a case, including isolation, clinical management, and treatment of complications
while following the due protocols.

HaTerg 3 g I 3R WY I &1 & U foran & o gg Rdw fear man ®
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e “The Health Ministry continues to closely monitor the evolving situation. The disease
surveillance network under the Integrated Disease Surveillance Programme continues to
monitor for any clustering of cases. Health units at points of entry (airports) have been
instructed to strengthen health screening of incoming travellers to detect any suspect case,” it
said.
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o “The laboratory network under the Indian Council of Medical Research (ICMR) has also
been strengthened to test samples from any suspect cases. Further, considering the disease
epidemiology, State AIDS control societies are requested to be kept on alert to pick up on
suspect cases and improve community awareness on the issue to promote timely reporting of
cases,” the Ministry said.
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Superfast studies of photoelectric
effect reveal the secrets of matter

Rescarche

are hrmllung new life into a phenomenon we thought we had the measure of a century age

hey are paving the way for better imaging

GS Paper lll: S&T

Vasudevan Mukunth

or all his work in transforming
our understanding of gravity
and spacetime, Albert Einstein
won his sole Nobel Prize for
something else: explaining the
photoelectric effect.

In the early 20th century, physicists
found that when a metal is irradiated with
light, it emits some electrons.

Curiously, they found the emitted
electrons’ kinetic energy depended on
the incoming rays’ frequency, not
intensity.

In 1905, Einstein explained the effect

p ing that light is made of
particles called photons. When a photon

possesses more energy than some
threshold, it is able to kick an electron in
the metal out.

‘This effect is at the heart of solar
power: solar cells are specially engineered
‘materials whose electrons can be
knocked out by the photons in sunlight.
The electrons are made to flow through a
wire to produce an electric current.

Understanding the photoelectric effect
better could help us make new, more
efficient solar cells and shed more light on
the physics that produces the effect.
Because it involves the material’s
electronic properties, its clear theoretical
understanding means physicists can use it
to reveal subatomic features that are
inaccessible to other probes.

Motivated by these opportunities and
advances in electronics and optics in the
post-war era, physi took their studies
to new highs in the 20th century.

A fleeting light
One important tool to study the
photoelectric effect has been the
ultrashort light pulse. Just last year, three
physicists won the physics Nobel Prize for
their contributions to developing such
pulses.

A simple analogy illustrates their
usefulness. The quality of i
captured by a camera depends, among
other things, on the amount of time for
which a photosensitive surface is exposed
to light. If the camera has to capture an
image of the wings of a bird in flight, its
exposure needs to be shorter than the
time taken for a wing to move by a short
distance. If the exposure is longer, the
wings will look blurred.

Similarly, physicists try to produce very
short pulses of light that illuminate an
atom or a molecule while a sensitive
camera is pointed at it.

‘The shorter the pulse, the more
short-lived events the camera can
capture. Physicists found they could study
the physics of some heavy atomic nuclei
using femtosecond pulses of light. One
femtosecond is just 10*

Last year’s Nobel laureates de'veloped a
way to generate attosecond pulses — each
puise is around 10°* seconds long —
required to study electrons, which move
around faster.

Designing molecules

In the last decade, researchers have used
attosecond pulses to study the
photoelectric effect at shorter and shorter
timescales. One focus area has been the
photoionisation delay: the time lapsed
between some reference event and when
an electron is knocked out. As two

ph ts from Germany wrote in a 2016
review in Physics:

“The length of ionisation delays
provides important information on the
electronic structure of matter. These
delays arise from the interactions of
electrons with their environment,
typically in the form of a potential
representing the molecule’s electronic
structure. Measuring such delays can thus
shed light on the details of the potentials
in which electrons move, which can help
us develop and validate theoretical
models for molecules. Such advances
could ultimately open the door to
controlling matter at its most
fundamental level, enabling scientists to
design molecules with desired electronic
behaviour.”

For example, in 2010, Ferenc Krausz —
one of the 2023 laureates — led a team
that discovered a 20-attosecond delay
between two electrons leaving two close
energy levels in a neon atom, rather than
leaving at the same time as expected.
Researchers from the Autonomous
University of Madrid reported on June 20
this year that the assumption that an
atom’s nucleus is too slow-moving
compared to its electrons for nuclear
effects to matter is not well-founded.
Instead, they found the nucleus’s motion
in just a few attoseconds could
“substantially increase” the
photoionisation delay of electrons leaving

ding of biochem

Solar cells are materials whose electrons can be knocked out by the photons in sunlight. The electrons are made to flow through a wire to produce an electric

current.

an atom in an Hz' molecule.

In a newer study published on August
21, researchers from the SLAC National
Accelerator Laboratory, California,
reported an unexpectedly large delay in
the photoemission of electrons from
oxygen and nitrogen atoms in nitric oxide
(NO) molecules.

‘The team’s innovation included
building a device that could produce
photons with the energy required to
knock off core electrons, i.e., non-valence
electrons that don’t participate in
chemical reactions, in an
attosecond-physics setup.

“Our work is the first measurement of
the photoemission delay in the X-ray
regime. Previous pioneering experiments
have measured the photoemission delay
in the ultraviolet regime, but not the X-ray
regime. When X-rays interact with matter,
the most likely outcome is the removal of
a core-level electron,” SLAC physlcls!s and
three of the result’s coauthors,
Cryan, Agostino Marinelli, and Taran
Driver, wrote in an email to The Hindu.
“Ultraviolet light, on the other hand, only
has enough photon energy to release the
less weakly bound electrons.”

‘They found core electrons in oxygen
were emitted up to 700 attoseconds after
their counterparts in nitrogen, rather
than emerging at the same time. Their
paper attributed this delay to “several
contributions,” including a leaving
electron hemg trapped’ by a potential
energy barrier in the molecule called a
shape resonance, by colliding with
another electron ejected by the atom —
called the Auger-Meitner electron -, and
“multi-electron scattering effects.”

Mountains in the way

The results echo those of a 2016 study in
which another research group examined
photoionisation delays in water and
nitrous oxide (N-0) molecules. The

ic effect better

/, more

ee

‘The length of ionisation delays
provides important information on the
electronic structure of matter. These
delays arise from the interactions of
electrons with their environment,
typically in the form of a potential
representing the molecule’s electronic
structure

researchers wrote in their paper: “In the
case of N:0, our measurements ... reveal
surprisingly large delays reaching up to
160 attoseconds... In contrast, delays
measured at the same photon energies in
H:0 all lie below 50 attoseconds in
magnitude.”

Based on complicated modelling and
analysis, they were able to attribute the
delay in N:0 to a barrier imposed by the
shape resonance.

The constituents of a molecule of nitric
oxide or nitrous oxide exert electric and
magnetic fields depending on their
charges. An electron knocked out by the
photoelectric effect needs to pass through
these fields before it can completely exit
the molecule. Sometimes, however, the
electron may not have enough potential
energy to overcome them and becomes
trapped — like a tired hiker being

iby i

neration electroni

cells.. REUTERS

allows the electron a small but non-zero
chance of tunnelling through the barrier.
In every case, the result is a delay in the
molecule’s photoionisation.

“The photoemission delays we observe
in the X-ray regime are significantly larger
than [in] this previous measurement,” the
trio said of the 2016 paper.

“This is a result of a few effects.” One is
that they used nitric oxide whereas the
older experiment used nitrous oxide,
“and the photoemission delay is very
sensitive to molecular structure.” Another
is because “the electrons involved in X-ray
photoionisation are particularly highly
correlated, and we have found that overall
this results in larger photoemission
delays.”

A third reason is the Auger-Meitner
effect. When a core-level electron is
removed from an atom, a higher energy
electron may drop down and fill this
vacancy. Its excess energy is transferred
to a valence electron that exits the atom
as the Auger-Meitner electron. When
these electrons “caught up with the
electrons whose delay we were
measuring, they dragged the electrons
back a little and increased the
photoemission delay some more.”

‘Could not have imagined’
According to Cryan, M:n-inelli, and Driver,
their new work “further:

funddmenul undersldndm[,, of
interactions, which are

A shape resonance occurs when the
electron’s wavelength is comparable to
the size over which the trapping potential
is spread. If their energies are

particularly interesting for a few reasons.
One notable reason is that the core
electrons released by Xray

as well, the electron is likely to be trapped
for longer, resonating with the trapping
potential.

The electron can escape by acquiring
more energy to surmount the mountains
or if the trapping potential decays by
some other means. Quantum physics

also

Core el (blue) and

trajectories in

the molecula potential, resultngn a elative photoemission delay. ARKY:2402 2764V1
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have strong interacti
with the other electrons in the moleculc

These interactions “are relevant in
‘many applications, including the imaging
of proteins and viruses that takes place
right here at SLAC, and around the world
at synchrotrons and X-ray free-electron
lasers,” they added.

“In making these measurements, we
are also developing new experimental
methods to probe electron correlation in
real-world systems. Electron correlation is
critical for defining and tuning the
fundamental properties of matter, and a
better understanding of this ubiquitous
phenomenon will ultimately help us gain
a deeper understanding of important
biochemical reactions and choose new
‘materials for next-generation electronics.”

As the trio put it: “So much of the
research we perform is basic, ‘blue-sky’
science, powered by the conviction —
which is backed up by ample historical
evidence - that studying the fundamental
behaviour of the universe reliably
produces practical applications, which we
could not have imagined before beginning
the research.”

(The author thanks Adhip Agarwala,
assistant professor of physics at IIT Kanpur,
for his feedback.)

Superfast studies of
photoelectric effect
reveal the secrets of
matter

Researchers are breathing
new life into a phenomenon
we thought we had the
measure of a century ago.
They are paving the way for
better imaging of proteins
and viruses, gaining a deeper
understanding of biochemical
reactions, and choosing new
materials for next-generation
electronics
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Albert Einstein's Nobel Prize for
Photoelectric Effect
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For all his work in transforming our understanding of gravity and spacetime, Albert Einstein
won his sole Nobel Prize for something else: explaining the photoelectric effect.
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In the early 20th century, physicists found that when a metal is irradiated with light, it emits
some electrons.
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Curiously, they found the emitted electrons' kinetic energy depended on the incoming rays'
frequency, not intensity.
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In 1905, Einstein explained the effect by proposing that light is made of particles called photons.
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When a photon possesses more energy than some threshold, it is able to Kick an electron in the
metal out.
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This effect is at the heart of solar power: solar cells are specially engineered materials whose
electrons can be knocked out by the photons in sunlight.
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The electrons are made to flow through a wire to produce an electric current.
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Understanding the photoelectric effect better could help us make new, more efficient solar cells
and shed more light on the physics that produces the effect.
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Because it involves the material’s electronic properties, its clear theoretical understanding
means physicists can use it to reveal subatomic features that are inaccessible to other probes.
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Motivated by these opportunities and advances in electronics and optics in the post-war era,
physicists took their studies to new heights in the 20th century.
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A Fleeting Light
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One important tool to study the photoelectric effect has been the ultrashort light pulse.
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Just last year, three physicists won the Nobel Prize for their contributions to developing such
pulses.
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A simple analogy illustrates their usefulness. The quality of images captured by a camera
depends, among other things, on the amount of time for which a photosensitive surface is
exposed to light.

TP YR ISTER0T 37 YDA B WY BT § | b HHI GRT Pbg BI T3 S1a4] bl
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If the camera has to capture an image of the wings of a bird in flight, its exposure needs to be
shorter than the time taken for a wing to move by a short distance.

Ife IR B! ueh & vl & ISd gU B3 Uhs1 g, A 3P| TaUIeR 39 JHT § &4 g1
IR o U Y St g2 b e § T g |

Similarly, physicists try to produce very short pulses of light that illuminate an atom or a
molecule while a sensitive camera is pointed at it.

3 @R, ifdeiae Sgd Tfera ued I B &1 HIRI B & O Teb URHTY] TT 3] B
w&amﬁ%w&waﬁaﬁmﬂamsﬁéﬂwm%l

The shorter the pulse, the more short-lived events the camera can capture.

ST BieT U 81T, I 31 &ifdTe UeHTE HHRT PR B Fh |

Physicists found they could study the physics of some heavy atomic nuclei using femtosecond
pulses of light.

ifdeiaal 2 Ul 6 3 Bieds U™ $HT ST HR $© U TRHTY] AID] BT
WA S IR AHd 5 |

One femtosecond is just 10°-15 seconds.

T hRIA$S R 10015 96 S gld g

Last year’s Nobel laureates developed a way to generate attosecond pulses — each pulse is
around 107-18 seconds long — required to study electrons, which move around faster.

USd Id & Tad REPR fasiarsii 7 Teiolae Ued Sad & &1 aXid] [ddbid fdal —
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Designing Molecules

3up3if ot fears =

¢ In the last decade, researchers have used attosecond pulses to study the photoelectric effect at
shorter and shorter timescales.

Uad @ §, Mywaisi 7 TEIaes Ued &1 ITINT B WieIgataed THIG BT &
a1 8, S THa & BI-BIE THM R eiRa g1

e One focus area has been the photoionisation delay: the time lapsed between some reference
event and when an electron is knocked out.

T UHE &7 761 § BISTAIATEWIRH R 3o Gevf e 3k oie U gaag v a1
Raar g, & o IHY BT 3R |

e As two physicists from Germany wrote in a 2016 review in Physics:

ST fob STHAT & ) Hifdefag! 3 2016 & FHtemuT & Hifaet & forar:

e “The length of ionisation delays provides important information on the electronic structure of
matter. These delays arise from the interactions of electrons with their environment, typically in
the form of a potential representing the molecule’s electronic structure.”

“3TAFTOIRM f&d &1 daTs Tard 3t gelae i=® W=l IR T5@yUl STHGRI UG o
213 33 SaaTHI b ITb URIY P 1Y TUH Y I Bidl ¢, O STHAR TR Hifereger A
SATE P HIAT BT YA B aTd YHToT =9 J gl &1

e “Measuring such delays can thus shed light on the details of the potentials in which electrons
move, which can help us develop and validate theoretical models for molecules.”

39 JpR T 8 1 A1 A g6 FAHTaAT3 & favur IR Uy sTem # Hee e gl §,
T a4 9ad &, il 54 AITIaged & (o AGifa® Alsal & BRI 3R JATId
B | AGE X AHhdT g 17

e “Such advances could ultimately open the door to controlling matter at its most fundamental
level, enabling scientists to design molecules with desired electronic behaviour.”

Ut Tty afctar: Uerdf ol 3% Tad Aifere TR R MafHd B &1 gR Widt Gobdl 8, o
D! B! 3fa5d FAIEID AT & AT ULSHT BT FSMZA FHx B Terd T o el

I”

o For example, in 2010, Ferenc Krausz — one of the 2023 laureates — led a team that discovered
a 20-attosecond delay between two electrons leaving two close energy levels in a neon atom,
rather than leaving at the same time as expected.

IaTERUN & 7Y, 2010 H, BT SIS — Sff 2023 & AI9d [RBR faodi g — A T Sq &
A3 forar o fraif wram) & € Adread! Sl W) I 3l saaeil & e Head &
& 20 Terae S Bt 3t o1 yar o, 7 fob o 3ruféa T, U g 90T H 91eR e &
o |
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Researchers from the Autonomous University of Madrid reported on June 20 this year that the
assumption that an atom’s nucleus is too slow-moving compared to its electrons for nuclear
effects to matter is not well-founded.

W fayfaenaa Afgs & Mydmalei 7 59 9@ 20 99 &1 OIS fawan & gg s/ &
?%W%irqﬂg?msﬁmaﬁmﬁa@mﬂm% difes AR wHTa Hgayut
g |

Instead, they found the nucleus’s motion in just a few attoseconds could “substantially increase”
the photoionisation delay of electrons leaving an atom in an H2+ molecule.

P god, 3814 U o e @t 7ifal R 5% ueihes f sader-l &
gﬁﬁanahﬁﬁm%ﬁﬁ“ﬂﬁaﬁa?w@mw%”ﬁthymﬁwﬁwé
|
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In a newer study published on August 21, researchers from the SLAC National Accelerator
Laboratory, California, reported an unexpectedly large delay in the photoemission of electrons
from oxygen and nitrogen atoms in nitric oxide (NO) molecules.

UH 15 AT |, 1 21 3R B BRI §3fT, SLAC ARE TaRAeR Aqives],
%ﬁuﬁﬁm%aﬁm\aﬁﬁmm(m) 3t 7 SHfeRfte 3R ATge o
TRHTV[SAT T SATE] & WICITHRM | TR ¥4 J §a1 &1 Bt RUIE 31|

The team’s innovation included building a device that could produce photons with the energy
required to knock off core electrons, i.e., non-valence electrons that don’t participate in
chemical reactions, in an attosecond-physics setup.

T BT TIRIR Th IUBRUN 11 H YT S WBISTH1 bl IS B b A SHelt gl, S PR
A0 T, 1P TP e-ifaa Aesa |

“Our work is the first measurement of the photoemission delay in the X-ray regime. Previous
pioneering experiments have measured the photoemission delay in the ultraviolet regime, but not
the X-ray regime.”

BRI B X-¥ &7 T Bl f&d &1 ygar | ¢ | s srroft vl A wrd =t 83 &
WICIUHRA f&a A1aT o1, dfd X-¥ &3 § 781

When X-rays interact with matter, the most likely outcome is the removal of a core-level
electron.

SIS X-¥ Uard & 91y TRER fobdm v &, @ Gad S uRum SR-w¥ gaag = o1
e giaT 3|

They found core electrons in oxygen were emitted up to 700 attoseconds after their counterparts
in nitrogen, rather than emerging at the same time.

I U b SifeRfter o PR sAael &1 S 700 Te® S ddb gafl, 3% ATge e
JaHE & d1¢, 7 fob U & wg d e & soi|

Their paper attributed this delay to “several contributions,” including a leaving electron being
‘trapped’ by a potential energy barrier in the molecule called a shape resonance, by colliding
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with another electron ejected by the atom — called the Auger-Meitner electron —, and “multi-
electron scattering effects.”

I% TR & 3 & Bl “s AT & fod foiiaR ag=man a1, fors te a1eR S aran

ZAdC U] T U SHTHR TG & T H YU Solf a1 §RT T ST 8, URHTY §RT
Il U 3T SAGSI F THIABR — [ord STOR-ATge SATEI Hgl oIl § — 3R “q§-
SAGEI T YUTT |

e The results echo those of a 2016 study in which another research group examined
photoionisation delays in water and nitrous oxide (N20O) molecules.

Y UMY 2016 ¥ AU H JHH & ORI T 30 Y T 3 Y 3R A8 SHfess
(N20) 3{U3T T WIS SR f&a &1 3reaa fowar ol

e The researchers wrote in their paper: “In the case of N20, our measurements ... reveal
surprisingly large delays reaching up to 160 attoseconds... In contrast, delays measured at the
same photon energies in H20 all lie below 50 attoseconds in magmtude

Meypdrait 7 30 TR & feram: “N20 & AFd H, 89R H1Y el 981 8 T T
TAdI | S 160 TSI HS I U 5... 3P f[AURId, H20 H THM WieH Sl UR AT 718
& 50 TAABS A FH B BI”

o Based on complicated modelling and analysis, they were able to attribute the delay in N2O to a
barrier imposed by the shape resonance.

Sfed ArSfeiT 3R fazawor & SR W, & N20 T & P1 SThTR TG GRT TIE T q14T I
Siren § Tem Y|

o The constituents of a molecule of nitric oxide or nitrous oxide exert electric and magnetic
fields depending on their charges.

TS SITRITSS T A5 ATRITGS & U] & °TH 37U ATl & YR W fIggd 3R
TG &F ST B ¢ |

e An electron knocked out by the photoelectric effect needs to pass through these fields before it
can completely exit the molecule.

WIeIgAfagd THTT I S8R eIl 1 U Faagi= 3 &5 I JoR- & oeed Bl 5, 399
Ug b 98 O aRE W U aTeR i d o |

e Sometimes, however, the electron may not have enough potential energy to overcome them and
becomes trapped — like a tired hiker being surrounded by mountains.

BT, HH-Fft, Taae & IR I UR B4 & It Taied [UTS Sl g gl 3R I8
T I € — O YT g3fT I UgTel ¥ fRR ST g |

e A sshape resonance occurs when the electron’s wavelength is comparable to the size over which
the trapping potential is spread.

TP PR TG I9 BIdT § OId SAde B a¥iTeed 3 ATHR & JHH il 8 g W
M aTelt THTST St thall Bl g

o If their energies are comparable as well, the electron is likely to be trapped for longer, resonating
with the trapping potential.
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The electron can escape by acquiring more energy to surmount the mountains or if the trapping
potential decays by some other means. Quantum physics also allows the electron a small but non-
zero chance of tunnelling through the barrier.

AT 3P FHell UTd B USTS! ! UR HRP deR o bl ¢, I1 A Ham arell
GHTSH St [t 3T aRIdh § e STt ¥ | SieH Hifdew! of 3adeq & IR & Areom J
AT B3 BT T BleT Afeb T & 3ifdep Aap1 T B

In every case, the result is a delay in the molecule’s photoionisation.

e AT H, IR 3] B BIcISmaHTESRH § i gl 2|

“The photoemission delays we observe in the X-ray regime are significantly larger than [in] this
previous measurement,” the trio said of the 2016 paper.

“BY St X-¥ &7 ¥ WieIeBRr f$a ¢ad &, 98 fUsd 019 3 ool 3ifid 8, 39 Bdiur = 2016
& TR & IR H HT

“This is a result of a few effects.” One is that they used nitric oxide whereas the older experiment
used nitrous oxide, “and the photoemission delay is very sensitive to molecular structure.”

“Ug PO YHTA] BT IRUMH 5 |” T HRUITE & [ S/ TS T ITTNT fama
S§dh QR TANT H ATS e STRITSS D1 SUINT [T T, <SR WIee iR f&a 3
AT & Ufd 9gd Yag-=id gl g 1”

Another is because “the electrons involved in X-ray photoionisation are particularly highly
correlated, and we have found that overall this results in larger photoemission delays.”

W%%ﬁ?“x%uﬁa&mﬁmﬁaﬁaﬁﬁmwﬁm
wwﬁl?rsﬁ% 3R &9 U foh S99 o e S1 wie e iR f&a gt 817

A third reason is the Auger-Meitner effect. When a core-level electron is removed from an
atom, a higher energy electron may drop down and fill this vacancy.

mwsnﬁ?umuuﬁ%laawaﬁ?ﬁﬂugﬁagmﬁwmﬁm%m
ST ], 0 T 3 Sl A - TR Tehdl & 3R 39 Rad RIM &I 4R Tl g

Its excess energy is transferred to a valence electron that exits the atom as the Auger-Meitner
electron.

<! SRR SHelf T FAT TG B! RIFARA &1 S & o TRA] § §rex Fberdi &
3R TSR -ATgE FAT ST 8|

When these electrons “caught up with the electrons whose delay we were measuring, they
dragged the electrons back a little and increased the photoemission delay some more.’

§ I g 39 SAdC I & T Tdhe H 31U 5! &8t g7 AU IR 3, Al S8 Saiaci-il &l
ireT Uiy Wia R oIk WieTefi= fEa &) ok a7 i
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e According to Cryan, Marinelli, and Driver, their new work “furthers our fundamental
understanding of X-ray-matter interactions, which are particularly interesting for a few
reasons.”

P, T, 3R ST3aR & AR, IT6T 791 H1 “gARY g Togt 1 x-3-ueredf
UM H 31 §g1dT §, Ol $© HRUN I vy &9 ¥ feeaea g1

e One notable reason is that the core electrons released by X-ray photoionisation have strong
interactions with the other electrons in the molecule.

TS VT BRI TG & b XX BIEISTGIMTEOIRI gRT o T TU SR gaeee o7 & 34
FATEAI & 1Y AOgd $eXUaRH Hd ¢ |

o These interactions “are relevant in many applications, including the imaging of proteins and
viruses that takes place right here at SLAC, and around the world at synchrotrons and X-ray
free-electron lasers,” they added.

3 SRR “Tg, SFTIANT B TR &, fores vidiat ofk aravat o gafsi wnfie 3,
TgT SLAC W 3R gfam R & Riggiel 3R XX Wl-gade - doRk W 8l 8,” 3611 SIeT|

e “In making these measurements, we are also developing new experimental methods to probe
electron correlation in real-world systems.”

“Z AT B 59 , 89 IR ga unferdl # gaaei- Hewad & S 334 & g 7u
TR ¥iep! o1 fger i R R g1

o “Electron correlation is critical for defining and tuning the fundamental properties of matter,
and a better understanding of this ubiquitous phenomenon will ultimately help us gain a deeper
understanding of important biochemical reactions and choose new materials for next-
generation electronics.”

“gaeT Jeuay Uard &1 Hiferd 0T B uRHIRT T3 3R o HRA & forg Agayuf g,
3R T FaaaTUt e $i dgaR A 3fdad: 86 Agayul wig IR ufafeansit ot med
ﬁwmﬁaﬁvmmﬁﬁaﬁﬁwﬁﬁmmwﬁw T B A Heg

I”

o As the trio put it: “So much of the research we perform is basic, ‘blue-sky’ science, powered by
the conviction — which is backed up by ample historical evidence — that studying the
fundamental behavior of the universe reliably produces practical applications, which we could not
have imagined before beginning the research.”

ST fa 10T 3 FeT: “guR g foh 7Y Sifdresier vty gfardl, e sirerer fagm= 8, o
39 faym gRT Tenferd § — o vafa SfaeiRie wea gy wafdia fear mn g — f seiie &
Hifcies TAER BT AT YT U F ARSIV I BT 8, forg g9 2y
TRE DR U Ugd dHed gl B gabd g7
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A GSLV-F14 carrying a INSAT-3DS satellite lifts off
from the Satish Dhawan Space Centre
(SDSC-SHAR) in Sriharikota, February 17. P

Why do
rockets
require
helium?

[GS Paper I1I: S&T |

Two NASA astronauts aboard Boeing’s
Starliner will stay on the International
Space Station for months because of a
faulty propulsion system whose problems
included helium leaks. Back on Earth,
SpaceX’s Polaris Dawn mission has been
delayed because of helium issues on
ground equipment.

Boeing’s Starliner spacecraft landed
uncrewed in a New Mexico desert late on
Friday.

Past missions that have been affected
by pesky helium leaks include ISRO’s
Chandrayaan 2 and ESA’s Ariane 5.

Helium is inert — it doesn’t react with
other substances or combust — and it’s
the second lightest element after
hydrogen.

Rockets need to achieve specific speeds
and altitudes to reach and maintain orbit.
A heavier rocket requires more energy,
increasing fuel consumption while also
needing more powerful engines, which
are more expensive to develop, test, and
maintain.

Helium also has a very low boiling
point (-268.9 °C), allowing it to remain a
gas even in super-cold environments, an
important feature because many rocket
fuels are stored around that temperature.

The gas is also non-toxic, but if
breathed, it will displace the oxygen
humans need for respiration.

Helium is used to pressurise fuel tanks,
ensuring fuel flows to the rocket’s engines
without interruption, and for cooling
systems.
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As fuel and oxidiser are burned in the

Helium has a very low boiling
point (-268.9 °C), allowing it to
remain a gas even in super-cold
environments, an important
feature because rocket fuels are
stored around that temperature

rocket’s engines, helium fills the resulting
empty space in the tanks, maintaining the
overall pressure inside.

Because it is non-reactive, it can safely
mingle with the tanks’ residual contents.

Helium’s low density means its atoms
can escape through small gaps or seals in
storage tanks and fuel systems.

But because there is very little helium
in the Earth’s atmosphere, leaks can be
easily detected, making the gas important
for spotting potential faults in a rocket or
spacecraft.

In May, hours before Boeing’s Starliner
spacecraft made an initial attempt to
launch its first astronaut crew, tiny
sensors inside the spacecraft detected a
small helium leak on one of Starliner’s
thrusters that NASA spent several days
analysing before deeming it low-risk.

Additional leaks were detected in space
after Starliner launched in June,
contributing to NASA’s decision to bring
Starliner back to the earth without its
crew.

The frequency of helium leaks across
space-related systems, some engineers
say, have highlighted an industry-wide
need to improve valve design and fitting.

Some rocket launches have
experimented with argon and nitrogen,
which are also inert and can sometimes
be cheaper. Helium, however, is much
more prevalent in the industry.

Europe’s new Ariane 6 rocket switched
helium for a novel pressurisation system
that converts a small portion of its liquid
oxygen and hydrogen propellants to gas,
which then pressurises those fluids for
the engine.

But that system failed in space during
the final phase of the rocket’s otherwise
successful debut launch in July.
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Why do rockets require helium?

Jdel &1 AfTdw Y 3raegwar Fat g &7

Helium Leaks Affect Space Missions
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Two NASA astronauts aboard Boeing’s Starliner will stay on the International Space Station
for months because of a faulty propulsion system whose problems included helium leaks.

< T SfafRer At SIS o TeRETSR 7 7, S SiRiFy sfafer WRH W HeH ah e,
Fife 3% MuerT Rxed # giferaw e St gownt off|

Back on Earth, SpaceX’s Polaris Dawn mission has been delayed because of helium issues on
ground equipment.

gﬁug@vmwﬁmﬁwsﬁﬁvmuﬁsswﬁwﬁﬁwaﬁ%mﬁﬁm
TR

Boeing’s Starliner spacecraft landed uncrewed in a New Mexico desert late on Friday.
ST T RRATSR Haike g {341 arae & g AfRye! & IRa I Yhar R I0d
S|

Past missions that have been affected by pesky helium leaks include ISRO’s Chandrayaan 2
and ESA’s Ariane 5.

3t & fREl # o R R o34 ara e ofte &1 gHTa UsT 8, 399 ISRO BT
TS 2 3R ESA BT TRAM 5 WA B

Helium is inert — it doesn’t react with other substances or combust — and it’s the second
lightest element after hydrogen.

Siferaw sy Ba1 & — T8 o uerdf &y ufafshar Tl oRdl a1 Sieldl 78] @ — 3R I8
FIESIOH P S1C GORT YN §el ad o |

Rockets need to achieve specific speeds and altitudes to reach and maintain orbit.

ey & fafw i 3IR FHamg U 37 $1 STa=IH T Biehl § Mo d BET H Ugd b
3R I T @ T |

A heavier rocket requires more energy, increasing fuel consumption while also needing more
powerful engines, which are more expensive to develop, test, and maintain.

T HRI e B 3P SHell Bt AT HdT Bl &, mﬁémaﬁwaawﬁ%eﬁ?
3T 1Y Bl Ui WMl S99 B MaThdl gldl 7, e [AeRid o1, Tieu &3 3R
ST G H 31 @ ST R

Helium also has a very low boiling point (-268.9 °C), allowing it to remain a gas even in super-
cold environments, an important feature because many rocket fuels are stored around that
temperature.
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e The gas is also non-toxic, but if breathed, it will displace the oxygen humans need for
respiration.

Ig T TR-fadar 81t 8, s afe =2 aian & foran o, o g Siferfier 1 foiifid &2
3t g, ot 7l &1 4 & e siraxgeran il 8

e Helium is used to pressurise fuel tanks, ensuring fuel flows to the rocket’s engines without
interruption, and for cooling systems.

BIfraH &1 IUTT 4 TP ol URRTES B4 P forg far oi1an 7, 59 S44 Adbe & Sor
¥ o1 Sh1ae & T8l ©, 3R FieiT fRew & forg off|

e As fuel and oxidiser are burned in the rocket’s engines, helium fills the resulting empty space in
the tanks, maintaining the overall pressure inside.

S-S T 3R SATRINBRS e b S0 H el 8, SHAIH bl H Icuel WTelt &I &l
WRAT g, T $ick ol gaTd S 35l 5|

e Because it is non-reactive, it can safely mingle with the tanks’ residual contents.

Fifp T8 TR-UffhaT BT &, T8 bl B! A=Y ATHUT o 1Y JRd = I d Il g

e Helium’s low density means its atoms can escape through small gaps or seals in storage tanks
and fuel systems.

BIeras &1 HU U1 BT HATd & [ SUDb WRATY Bl SRTa a1 Al § R e 3R e
gonfer & 9 916R Adhd Iahd 5

e But because there is very little helium in the Earth’s atmosphere, leaks can be easily detected,
making the gas important for spotting potential faults in a rocket or spacecraft.

Afer1 T geait & aTaraRor & 9gd HH SIad 811 8, W ! ST ¥ UgdT for S
8, ForT g 79 Aape a1 Sfafver I & THIFAd g &1 U @I & folt Agaqu] & offeh 5 |

e In May, hours before Boeing’s Starliner spacecraft made an initial attempt to launch its first
astronaut crew, tiny sensors inside the spacecraft detected a small helium leak on one of
Starliner’s thrusters that NASA spent several days analysing before deeming it low-risk.

g T, JIS7 & WRAGR AdNE I & Ugd Siakel aml ardd ad &I did & & Ja
Y $© U Ugd, SdRe I & e Bl FHR 4 WRARR & Udh U¥e H Th Bc giferad
e &1 e T, o) T A HH-SIRAW 9 d U s (a1 adb faxayur faar|

o Additional leaks were detected in space after Starliner launched in June, contributing to
NASA'’s decision to bring Starliner back to the Earth without its crew.
A U WRATGR Al 814 & d1¢ Sfaikel & sffcfad cites &1 udl e, forids gRumiRas=y
T A CRATRR &I fafebvor ga o fom1 gt aray am &1 fofg ferm)

e The frequency of helium leaks across space-related systems, some engineers say, have
highlighted an industry-wide need to improve valve design and fitting.
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o Some rocket launches have experimented with argon and nitrogen, which are also inert and can
sometimes be cheaper. Helium, however, is much more prevalent in the industry.

O b Y AT SR ATgers & T AT frar 8, o+t Aifera 91 & ok sef-pelt
mﬁs’mﬁ%lsﬁﬂﬁs giferaw 3T ¥ wal it e g

e Europe’s new Ariane 6 rocket switched helium for a novel pressurisation system that converts
a small portion of its liquid oxygen and hydrogen propellants to gas, which then pressurises
those fluids for the engine.

R BT 791 TRAT 6 IPbe gy &1 U T URRTFOIRM ReH I §aadl o, Sl 39D
TR SHTRITS 3R FIEG I $Y & TP B oW Bl 119 H URGfid Bl g, Sif R o1
& foTT 31 51 Bl URRISS Il g

e But that system failed in space during the final phase of the rocket’s otherwise successful debut
launch in July.
Ao a8 Ried JaTg # Adbe & S=0YT Ihd Ugd di-d & ifaw aRor H sfale & fawa g
Tl
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The role of district agro-met
offices in supporting farmers

What are agro-meteorological advisories? Why did the government shut down district agro-met offices?

IGS Paper IlI: Agriculture |
Rishika Pardikar

The story so far:
ast week, PTI reported that the
India Meteorological
Department (IMD) is planning to
revive District Agro-Meteorology
Units (DAMUs) under the Gramin Krishi
Mausam Sewa (GKMS) scheme. The IMD
established 199 DAMUs in 2018 in
collaboration with the Indian Council of
Agricultural Research. The aim was to use
weather data to prepare and disseminate
sub-district level agricultural advisories.
In March, DAMUs were shut down
following an order issued by the IMD.

Why are agro-met units important?
Around 80% of farmers in India are small
and marginal. They largely practise
rain-fed agriculture in the backdrop of a
decades-long farm crisis that is now
overlaid with climate change-related
weather variability. “The climate is
changing. Monsoon onset and withdrawal
dates have changed. We also see extended

dry spells and heavy wet spells. Farmers
should have this information because it
affects crops,” Madhavan Rajeevan,
former secretary, Ministry of Earth
Science, told The Hindu.

The DAMUs were located within Krishi
Vigyan Kendras (KVKs). Scientists and
researchers trained in meteorology and
agriculture were recruited as DAMU staff.
They used weather data provided by the
IMD like rainfall, temperature and wind
speeds to prepare agricultural advisories
related to sowing and harvesting, usage of
fertilizers and pesticides, irrigation etc.

These advisories were sent to millions
of farmers across the country free-of-cost
in local languages twice a week. They
were shared via text messages, WhatsApp
groups, newspapers and also through
in-person communication from DAMU
staff and KVK officers. Since these
advisories provided weather information
in advance, they helped farmers plan
activities like irrigation. They also served
as early warnings for extreme events like
droughts and heavy rainfall. Many studies

conducted over the years have stressed
the benefits of agro-met advisories.

‘Why were DAMUs shut down?
According to a report by Article-14, the
NITI Aayog misrepresented the role of
DAMUs and also sought privatisation. NITI
Aayog falsely claimed that agro-met data
was automated, thereby undercutting the
role of DAMU staff. In reality, the DAMU
staff played a huge role in preparing
agricultural advisories based on weather
data by the IMD. These advisories were
prepared at the block-level across districts
and then communicated to farmers in
local languages. NITI Aayog also sought
monetisation of such services as opposed
to the current scheme where agro-met
information was provided free-of-cost to
all farmers. “Closing DAMUs was not a
wise decision. The [GKMS] scheme
should have been strengthened to capture
the needs of farmers across the country,”
said Dr. M. N. Thimmegowda, a professor
at the University of Agricultural Sciences.
In February, the Gujarat-based
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Association of Agrometeorologists wrote
to the Prime Minister expressing “deep
concern and disappointment” about the
decision to shut down the agro-met units
while highlighting how DAMUs helped
build “climate resilience” among the
farming community. In the same month,
Union Minister Nitin Gadkari wrote to
Jitendra Singh, current Minister of State in
the Ministry of Earth Sciences seeking a
continuation of the services.

What about private players?
At present, there are a handful of private
players in the weather advisory space. But
there are serious concerns about the
affordability of such services. “Private
companies work with a profit motive and
the prices become exorbitant for small
and marginal farmers who are the
majority,” Mr. Thimmegowda said. For
instance, consider how some companies
currently charge ¥10,000 per crop for an
annual subscription to their advisories.
This would mean an investment of
¥20,000-40,000 for many farmers who
cultivate vegetables and cereals. Some
companies also charge rates as high as
¥60,000-80,000 for annual subscriptions
to downscaled farm-level agromet
advisories. Further, Mr. Thimmegowda
explained that there could be bias in
agro-met advisories related to usage of
fertilizers etc. “Their recommendations of
fertilizers and pesticides could be biased
towards certain brands.”

Rishika Pardikar is a freelance
environment reporter.

The role of district agro-met offices in supporting farmers
fraret @1 ggaler e A e W ST A HAF

What are agro-meteorological advisories? Why did the government
shut down district agro-met offices?

#T feu?

Revival of Agro-Meteorology Units in India

THE GIST

v

The IMD established 199
District Agro-Meteorology Units
in 2018 in collaboration with
the Indian Council of
Agricultural Research. The aim
was to use weather data from
IMD to prepare and
disseminate sub-district level
agricultural advisories.

v

DAMU staff used weather data
provided by the IMD like
rainfall, temperature and wind
speeds to prepare agricultural
advisories related to sowing
and harvesting, usage of
fertilizers and pesticides,
irrigation etc.

v

At present, there are a handful
of private players in the
weather advisory space. But
there are serious concerns
about affordability of such
services.

RS A TN-ANATST SHISAT HT YeAoiiae
o Last week, PTI reported that the India Meteorological Department (IMD) is planning to

revive District Agro-Meteorology Units (DAMUSs) under the Gramin Krishi Mausam
Sewa (GKMS) scheme.

oo |drg, PTI & RUiE foram for sive #tasr e femer (1IMD) ametor 57 wtwer dar
(GKMS) Trsfetr & gt forer ¥ wlaar g#rsat (DAMUS) &I GeTsiiiae &t T ATsTelr J11
W
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e The IMD established 199 DAMUSs in 2018 in collaboration with the Indian Council of
Agricultural Research (ICAR).

IMD & 2018 # SR FT¥ sreaeer aRwe (ICAR) & FgAET & 199 DAMUS &Y EUTIT hr
o

e The aim was to use weather data to prepare and disseminate sub-district level
agricultural advisories.

SHHT 3652 HINHA 32T FT 3TANT e 3U-Fal Tl i F FaTg IR Har 3R gaika

HaT AT
e In March, DAMUs were shut down following an order issued by the IMD.
AT #, DAMUs &1 IMD GaRT SR 3T62T & 916 8¢ 3 faT a7 T

o Around 80% of farmers in India are small and marginal. They largely practise rain-fed
agriculture in the backdrop of a decades-long farm crisis that is now overlaid with
climate change-related weather variability.

R & AT 80% ThareT B 3R WA g1 &1 3 ey &7 @ ani-fask R T &, s
Rl & Tl ¢ FIY e o A §, S 3T Frary IRaeer & Faftra Ataer aRadaigar &
FHTA & |

¢ Madhavan Rajeevan, former secretary, Ministry of Earth Science, told The Hindu,
"The climate is changing. Monsoon onset and withdrawal dates have changed. We
also see extended dry spells and heavy wet spells. Farmers should have this
information because it affects crops."

Htae Tehtae, g4 |fd, gt faafmet #arerd, & The Hindu @ &g, "STeraryg deol 11 o
HTAGST T YEHTA 3 ATt i TR deer 718 €1 g wialt @t Irafer 3K oy ant sh 2w <@

&1 gl I Ig SR g T T Fifeh ST BT U THTT g &1"
e The DAMUs were located within Krishi Vigyan Kendras (KVKSs).
DAMUs &1 ¥ faamer &gl (KVKs) & 3ieT Fmfid R 7 a7

e Scientists and researchers trained in meteorology and agriculture were recruited as

DAMU staff.
Ataer e 3R F & vffera Smfasl 3R sqaueFarst S DAMU FeT% & &9 # o7t
TSR a1 2|

e They used weather data provided by the IMD like rainfall, temperature, and wind
speeds to prepare agricultural advisories related to sowing and harvesting, usage of
fertilizers and pesticides, irrigation, etc.

3egiel IMD EaRT eTe fohT 31T Hta# 321 &1 393197 fohdT, SH aul, araaAw, 31K gar & afa
T Y TATE IR Fet & TV, ST F3TE A o FT$, WG 3R Frearerdi F1 3941,
s 3nfe @ wafRa o
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o These advisories were sent to millions of farmers across the country free-of-cost in
local languages twice a week.

Y HeTE A o Tl ThATHAT ohT FATANT 113t H fov: e sl Srehr off, deamg # v ax|

e They were shared via text messages, WhatsApp groups, newspapers, and also
through in-person communication from DAMU staff and KVK officers.

So¢ W, TFICHUT FHGH, H@ART & ATEA I 3R T4 & DAMU Ferw 3R KVK
HFAFIRAT CIRT AHST WG & STRT 1T Fohar ST 2|

e Since these advisories provided weather information in advance, they helped farmers
plan activities like irrigation.

e A Follg A ATAFRY gl 81 JeTel il &, 3 Foraret st g Sie arfafaferat &

ASTAT FoATed H A hidr AT

e They also served as early warnings for extreme events like droughts and heavy
rainfall.

& Hellg IR Aarafaar off gerer e off, S g@ 31T amd at Sl = veast &
fere

¢ Many studies conducted over the years have stressed the benefits of agro-met
advisories.

aut 3 7 1S &S e Roet & FR-wlws gomg & anr ® AR AT gl
Why were DAMUs shut down?
DAMUs & Ff 9 frar aram?

e According to a report by Article-14, the NITI Aayog misrepresented the role of DAMUs
and also sought privatisation.

nféarer-14 1 RGIE & 3TER, NITI Aayog o DAMUs &I ${fHehT s aTelcl oiish & aer fehar
3R fAsfisor ST AT FI|

¢ NITI Aayog falsely claimed that agro-met data was automated, thereby undercutting
the role of DAMU staff.

NITI Aayog = SIaT arar fehar fo HT¥-Alwsr Se1 Faeniad ar, 5ad DAMU FeTd & 8{ffenr
I & Teha araT|

¢ In reality, the DAMU staff played a huge role in preparing agricultural advisories
based on weather data provided by the IMD.

arEad 7, DAMU Fe1% o IMD ZaRT YeTeT fahT 37T HIF# ST & MR W FT¥ Feltg o
el H HgeaquT $fHehT eS|

e These advisories were prepared at the block-level across districts and then
communicated to farmers in local languages.

Y g fore TAX W =dleh Fa¥ W IR 1 A1y 2 31T TOpT T simemait & fnarsr sr

q’g”’aﬁaﬁﬁaﬁl
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NITI Aayog also sought monetisation of such services as opposed to the current
scheme where agro-met information was provided free-of-cost to all farmers.

NITI Aayog & UHT aT3it & HeT fAeRor 1 AT T, ST TAATT Aot # FR-AaH
ST Faft farartt r o epea &1 el ot

Dr. M. N. Thimmegowda, a professor at the University of Agricultural Sciences, said,
“Closing DAMUs was not a wise decision. The [GKMS] scheme should have been
strengthened to capture the needs of farmers across the country.”

31, v v, RAter, o F e freafe@rers & MiheR §, 7 T, "DAMUS i &g
AT Ueh ASAGRY T 0TI 6T &AT| [GKMS] AYST=AT T fahdTaAl sl Sl &bl qR &2r H Shoay
A o ToIT GrFd THAT AT A1ig T &AT|"

In February, the Gujarat-based Association of Agrometeorologists wrote to the
Prime Minister expressing “deep concern and disappointment” about the decision to
shut down the agro-met units while highlighting how DAMUs helped build “climate
resilience” among the farming community.

TR 3, ORI e H AR Rl W o e # o e F Ao
SHISAT FT &G A o 0T W “IgdY R 3R formen” e 61, 3R Ig off sarar i
DAMUs o %Y THe # “Siaarg ar=lamae” S # Hee H|

In the same month, Union Minister Nitin Gadkari wrote to Jitendra Singh, current

Minister of State in the Ministry of Earth Sciences, seeking a continuation of the
services.

3 A, S #N AT sFd A Sy R, S adae 7 ged R #@rew 3 v
#A §, ol I Torgehy a3t st STRY T@et shr #HiaT |

What about private players?

fasht Fafaat & ar & F41?
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At present, there are a handful of private players in the weather advisory space.
goiHTe H, Al gere &7 7 oo fash Fafar g
But there are serious concerns about the affordability of such services.

SifereT ULt Qar3it S FEdY ITTSIAT S AR T =aTT §

Mr. Thimmegowda said, “Private companies work with a profit motive and the prices
become exorbitant for small and marginal farmers who are the majority.”

it RAeter & g, st Fafaar amr $H gfte T He Hch § 3R Hred e 3 @aig
feraeit o foT St Sgaear & g1d &, Heafe & S &1

For instance, some companies currently charge ¥10,000 per crop for an annual
subscription to their advisories.

W%m,@wmﬂﬁmmésﬁvﬂo,oooqﬁww
HEEAT Yo ol ¢ |
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e This would mean an investment of ¥20,000-40,000 for many farmers who cultivate
vegetables and cereals.

SPT AT ¢ b s ThaTAT 1 it Afeerar 3 et 39 §, 378 €20,000-40,000 FT
foraer s grem|

¢ Some companies also charge rates as high as ¥60,000-80,000 for annual subscriptions
to downscaled farm-level agro-met advisories.

O HUTAAl SI3ATHes Br-Aae HT HGH FelTe & forw T60,000-80,000 cieh T Yoeh Wil
gl

e Further, Mr. Thimmegowda explained that there could be bias in agro-met advisories
related to the usage of fertilizers etc.

g8 AR, st fRweitsr @ wagT & $Y Alaw Tore &7 36t & 391 3nfe & Fay
H qaTarelt g1 Fehdl B |

o “Their recommendations of fertilizers and pesticides could be biased towards certain
brands.”

"Sofehl 3aTehT IR eIt hr FABIRET Fo TaAT ST o TaT 7 &1 Fehell o 1"
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What the Internet Archive case in the
U.S. means for digital book-lending

The site’s archival efforts have democratised access to more than 835 billion web pages and 44 million texts for anyone with an internet connection.

Two of 1As techno-legal experiments prompted a major copyright tussle with book publishers

|GS Paper lil: Intellectual Property Rights]

Arul George Scaria

he Internet Archive (IA) is a

non-profit that has digitally

archived more than 835 billion

web pages and 44 million
books and texts. It has also archived
millions of audio recordings, videos,
images, and software programmes. Its
archival efforts have democratised access
to them for anyone with an internet
connection. Books form a major part of
IA’s archival mission and the extent of
access to digitised books is generally
determined by the type of user. For
example, persons with disabilities can get
access to the full text of books that might
be still under copyright protection, while
others may generally get only a short
preview of the book.

Problem experiments

Two of IA’s techno-legal experiments
prompted a major copyright tussle with
book publishers.

The first is the idea of Controlled
Digital Lending (CDL): books are digitised
and availed to readers on a 1:1
owned-to-loaned ratio. When a physical
library has two physical copies of a
particular book, only those two copies of
that book can be lent. CDL used digital
technologies to lend books online in this
way. The maximum number of books

available to lend corresponded to the
number of books IA or its partner
libraries owned.

The second experiment was to
liberalise the 1:1 policy during the
COVID-19 pandemic as part of a ‘National
Emergency Library’. IA did this for less
than three months, stopping when
publishers initiated legal action citing
violation of copyright, in Hachette Book
Group, Inc. and others vs. Internet Archive.

The four horses of ‘fair use’

The core issue before the district and the
appellate courts was CDL’s legality. That
is, since CDL involved making digital
copies of books, and since IA didn’t deny
lending those digitised books, did CDL
constitute ‘fair use’ under U.S. copyright
law? The district court took the view that
1A did infringe copyright and that CDL
didn’t qualify as ‘fair use’. When IA
appealed, the appellate court reaffirmed
the district court’s verdict in favour of the
publishers.

U.S. courts generally look at four
factors as part of a ‘fair use’ analysis —
purpose and character of use; nature of
the copyrighted work; amount and
substantiality of the portion used in
relation to the copyrighted work as a
whole; and effect of the use upon the
potential market for or value of the
copyrighted work. The appellate court’s

Website: patrioticias.in
Telegram Channel: https://t. me/patrioticlAS

perspective on two of these dimensions is
worth reflecting on.

Whether the disputed use is
‘transformative’ is an important
sub-factor of the ‘purpose and character
of use’ condition. Drawing on legal
precedents, IA argued its use made
book-lending more efficient and enabled
use-cases not possible with print books or
physical lending. But the court held that
1A’s actions weren't ‘transformative’ as
their copies served the same purpose as
that of the original work, without
meaningfully adding new features.

Second, some judges and scholars
believe the ‘effect of the use on the
potential market for or value of the works’
should be the most important factor in
“fair use’ analysis. Here, the appellate
court said IA bore the burden of proving
there was no market harm for copyright
holders. According to the court, while the
publishers hadn’t produced any empirical
evidence, it was “reasonable and logical”
to conclude IA’s digital books worked as a
competing substitute for licenced editions
of physical books. The court also opined
that if IA’s practices were to become
unrestricted and widespread, they would
annihilate publishers” markets across
formats. The court discarded the data IA
had shared regarding the reportedly
negligible effect CDL would have had on
the sales of copyrighted work.

@PATRIOTICIAS

The future of CDL

It’s possible the IA’s ‘National Emergency
Library’ project triggered a panic among
the publishers and also predisposed the
judges to this outcome. This said, the
long-term consequences of the court’s
approach could matter more.

CDL has had a significant effect: it
made the book-lending enterprise more
efficient in the digital space and era and
ensured people around the world could
access books in a legitimate manner
(without resorting to piracy, for example),
and without causing substantial economic
harm to the authors and the publishers.

On the flip side, if we extrapolate from
the court’s logic in this decision, we could
argue that even lending by physical
libraries falls afoul of the law because
book publishers could argue that physical
libraries are eating into the sale of their
books. However, as experience has taught
us, book-purchasing practices can work
differently: readers will continue to buy
books despite their being available in a
library. Copyright laws in different
jurisdictions have allowed libraries to let
patrons borrow books in view of the
broader public benefits, even if it may
cause some economic harm to publishers
and/or authors.

Arul George Scaria is the DPIIT IPR
Chair Professor at the National Law School
of India University (NLSIU).
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What the Internet Archive case in the U.S. means for
digital book-lending

IANFT A geAT Hrhigd AW F Bfoea graF-3ur
& foT =1 Aqa9 §

The site’s archival efforts have democratised access to more than 835
billion web pages and 44 million texts for anyone with an internet
connection. Two of IA’s techno-legal experiments prompted a major
copyright tussle with book publishers

a1ge & AP g9l A gee FAawd g R s sufea & fow
835 fafeaer & A% A Jait 3R 44 AfoTw tove oF wga A
AhailaF a1 AT 1 1A & ar dhalhr-Hrefel FARN & qEas JhrrHt
¥ Y TFH 99 HrIREe RQae & F=q -&=r

The Internet Archive (1A)

ST TS (1A)
e The Internet Archive (IA) is a non-profit that has digitally archived more than 835
billion web pages and 44 million books and texts.

FeTAT HTHIET (IA) T IR-amerpry T2 8, oreey 835 fforaer a9 geat 31 44 fafea=
frame) 3k 7YY BiSed 9 @ gaka Far g

e It has also archived millions of audio recordings, videos, images, and software
programmes.

3T dArE ATf3AY RepifEaw, Az, awd, 3R airedaw W off dafea fFe §)
o lts archival efforts have democratised access to them for anyone with an internet
connection.

ST HIAEUT ST o1 3o¢ Fhelt 3fY safara & e St Sexete Fawere T@ar &, Folor aa
gl

o Books form a major part of IA’s archival mission, and the extent of access to digitised
books is generally determined by the type of user.

ﬁmﬁmé:ﬁwﬁamarwm@%m%,aﬂ?mmﬁqgaﬁm
AT : IYANTHAT & TR SR TR T ST ¢
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e For example, persons with disabilities can get access to the full text of books that
might still be under copyright protection, while others may generally get only a short
preview of the book.

316101 & fore, famerrer safaraal st 31 fohciTail T T 9TS UTecT &1 Fehll &, i 378 o
FIIRTST FR&TT o g 81 Hehcll §, STdieh 3T hl AT fohela 1 WidTe qataciame
Aerar gl

Problem experiments
HAEIT AT

e Two of IA’s techno-legal experiments prompted a major copyright tussle with book
publishers.

IA & &Y TEeIhT-TIefeT TR o TEAh THIAPT & AT Ueh T3 HIARTSE oA3T§ I S A 2T

e Thefirstis the idea of Controlled Digital Lending (CDL): books are digitised and
availed to readers on a 1.1 owned-to-loaned ratio.

gl faar frafa feforee 3urY (CDL) &7 §: frarel oY RfSeeeor fhar srar § 3R
qTSehT T 1:1 FEIfACT-Q-3URY AT TR STl AT ST &

e When a physical library has two physical copies of a particular book, only those two
copies of that book can be lent. CDL used digital technologies to lend books online in
this way.

ST Ueh 8iifien qEceprerd & 1 fondlt faQIy fararer &y 2 sitfcres wferat gl &, v agrar
T 3R &1 ST Thdll g1 CDL o 3 clich ¥ fohdTaT & ATl 38R & & foiv Bfaear
Hiefaiferat s 3grer fRar|

e The maximum number of books available to lend corresponded to the number of books
IA or its partner libraries owned.

3YUR el o ToIT 3uelstr 3iftIehcle fohciTsll hr TEAT 1A AT 38D HIFIER JETHTOIAT & IIH
TR aTell fehdlTell hT HET & 3776 &7 |

e The second experiment was to liberalise the 1:1 policy during the COVID-19
pandemic as part of a ‘National Emergency Library’.

SR ST A7 1: 1 ey Y Fielr a1t COVID-19 HETHRY & e, e Irsdry
JTATARTST QEARTT o &9 H foham ara 7|

o |A did this for less than three months, stopping when publishers initiated legal action
citing violation of copyright, in Hachette Book Group, Inc. and others vs. Internet
Archive.

IA F 38 e A8 O ot 7 T & AT T, 3R 59 vt & FrdRIse Iedwe S
méﬁg@m‘\?ﬁmﬁagaﬁr, ar 8 Uk &3 ar3m, Hachette Book Group, Inc. 3iX
e IATH SeToiC HTHST H|
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The four horses of ‘fair use’
FITIHIT 39T & IR FRE

The core issue before the district and appellate courts was CDL'’s legality.
foram 3 ardteler srererdl & @HeT HET Hegr AT CDL F derar|

That is, since CDL involved making digital copies of books, and since |A didn’t deny
lending those digitised books, did CDL constitute ‘fair use’ under U.S. copyright law?

312Td, =Ifeh CDL # faherral 1 f3foreer ufer setmetm enfdrer ar, 31X i 1A 71 31 Bfoedsa
fararal 1 3UR 3 @ FeAT 6T T, o arar CDL 3R SdRIge F[e & dad ‘T AW
3YGRT Fo1dl 6?2

The district court took the view that IA did infringe copyright and that CDL didn’t
gualify as ‘fair use’.

e srgTera & Ig geaIuT 39T {3 1A o HTIRTEE 1 oo fohar iR CDL &
FHIIHIT 3YART & T F TSR LT fohar|

When IA appealed, the appellate court reaffirmed the district court’s verdict in favour
of the publishers.

SIS 1A & 31er &b, it 3rdYelir areTerd o TS 3reTera &1 fotar yehrersht & get A IoT: gfve
|

U.S. courts generally look at four factors as part of a ‘fair use’ analysis:
IANFY TS AT FARIHIT 3TN 20T & BT & FI & IR SR W fGar
FLAT B
o Purpose and character of use
3N FT 35827 3 aRA
o Nature of the copyrighted work
FIIRTE Y 75 Fer 71 FF9mE
o Amount and substantiality of the portion used in relation to the copyrighted work
as a whole

FIIRTSE Fia & Faer 7 39 e v e A 7 3R FAgeaqorar

o Effect of the use upon the potential market for or value of the copyrighted work
FIIRTET Fia F WA IR I IYANT FT TG

The appellate court’s perspective on two of these dimensions is worth reflecting on.

o1 &1 ATAT 9T el 37eTere ol gTScehivl Wit A9 ¢

Whether the disputed use is ‘transformative’

Fa1 Rarfea 3gaer ‘aRad=T §
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Whether the disputed use is ‘transformative’ is an important sub-factor of the ‘purpose
and character of use’ condition.
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I fAuiRa e o o faanfed suter ‘aRadsier §, 3w & sqgea stk afta drad
&I Ueh AgcaquT 39-ccd & |

Drawing on legal precedents, IA argued its use made book-lending more efficient and
enabled use-cases not possible with print books or physical lending.

I TATHT AT ETelT & T, 1A &1 g ek feram fof gaehT 3T fahcral Y 3oy 1 3ifeish
FUAS TAT & 3R A 3TN & AH Y HAfA & & it e Rrarat a7 i sudr &
1Y THT 7T |

But the court held that IA’s actions weren’t ‘transformative’ as their copies served the
same purpose as that of the original work, without meaningfully adding new features.

ifehet 3eTerd o g 0T forar T 1A 1 fohamd aRaeiaiar et of aifeh Seteht wicar #er
FHic & TALT 35827 & T &1 Il of, o 18 et 1 Fgcaqet &9 8 S|

Effect of the use on the potential market

3TN FT FHIAT 9K 9T TH1T
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Some judges and scholars believe the ‘effect of the use on the potential market for
or value of the works’ should be the most important factor in ‘fair use’ analysis.

o ARt 3R faedrel s AT ¢ o SURNT T AT TR R FHE SR
39YNr [42eIvoT H Fad Ageaqor ded g1l TV

Here, the appellate court said IA bore the burden of proving there was no market
harm for copyright holders.

I, 3rdIel 3rgrera o &gl fob 1A 9N I8 gy w3a &7 aier o7 f FdRIse ava & fav
IS TSR BTy oTar Y|

According to the court, while the publishers hadn’t produced any empirical evidence, it
was “reasonable and logical” to conclude IA’s digital books worked as a competing
substitute for licensed editions of physical books.

31eTelel o TR, ETclifeh JehIRTehl o1 IS ATTARTRE JATOT Y& w7gT foham o1, Jg “arfaa
3R aiffw” a1 78 vy RerereT [ 1A Y BfSed fFars silfae raret & ssag grea
HEHTT & T veh wfaeaedf feed & &9 7 e ey o)

The court also opined that if IA’s practices were to become unrestricted and widespread,
they would annihilate publishers’ markets across formats.
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The court discarded the data IA had shared regarding the reportedly negligible effect
CDL would have had on the sales of copyrighted work.
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It's possible the I1A’s ‘National Emergency Library’ project triggered a panic among the
publishers and also predisposed the judges to this outcome.
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This said, the long-term consequences of the court’s approach could matter more.
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CDL has had a significant effect: it made the book-lending enterprise more efficient
in the digital space and ensured people around the world could access books in a
legitimate manner (without resorting to piracy, for example), and without causing
substantial economic harm to the authors and the publishers.
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On the flip side, if we extrapolate from the court’s logic in this decision, we could argue
that even lending by physical libraries falls afoul of the law because book publishers
could argue that physical libraries are eating into the sale of their books.
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However, as experience has taught us, book-purchasing practices can work
differently: readers will continue to buy books despite their being available in a library.
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Copyright laws in different jurisdictions have allowed libraries to let patrons borrow
books in view of the broader public benefits, even if it may cause some economic harm
to publishers and/or authors.
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