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W o= g Frie
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T&TT AATT
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-0 AR fAarger gelier & 3= 3uré arelt 331 #1
GO el qNaTor foRT aram

TTe] TR FATONRIOT TfieTon & ded Taeell &7 & fAsfaa -0 AT Aase
BT T 12 379, 2022 T ool ooh geilhIceX A Teh aR Ty TheldTgaeh 38T IRI&T0T
foraT aram| 16T 3regEeTe 3R e Hera (SIARSI3M) & Y ARAT a1 81 3R ARSI
QT T ETAT o SHAT 37T Fa1g INETT H AT IAET0T fRIT| Tg STTAR gERT el 337
qET0T 1 ST Ygor 11 318, 2022 T YgodT Tl 3STeT YNETUT foHaT ITAT AT| 3TST ShT YLT&ToT
HT-31e1eT URETT 3R 3are & forw foham a1 | A7 & 31789 fAATSS o el & 8T W
TheIaTgadh ToT2MeAT ATHT| IAGTOT o GRTeT Hell & TRSS HATSY IR SRS & daATfadh
3ufead | 38 33A-9AET0T & AT SATSIT 330138 o Afgd TYUT JOTT HT STIMMAR
Te2TeT T fohaT 31T &, ST T Sl 7 ‘gelledl ol eMTHe ahiel H T&TH g9

SOY Ul TSTEATT & GREGI0T H GollaAT T YHTONHIOT qYeToT fovam = o, fSasy IEare
ae T # fAarse $r garaeiierdr s gAToIa fhar| gelier Jfadr fér i grret 3R el
arelY -Aely AERAT TS &, S Y g A3 & Try-a1y Ny g7 A5, gl # 8T &
A ThdT &1 3T YUTTell H &Y Teh AGH & e 3R Td &1 ey 1 &7 ar § 3R I8 IRaReh
TEeg 3R farmies gfafhareie sedtss & a1 g ol 1 &3 Fhdl |
https://pib.gov.in/PressReleasePage.aspx?PRID=1816068
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SThe Indian EXPRESS

Wed, 13 Apr 2022

HELINA missile test-fired again on day 2, this time from
high-altitude regions

THE ANTI-Tank Guided Missile (ATGM) Helina, the helicopter-launched version of the Nag
missile, was tested again on Tuesday, this time in the northern high altitude mountain regions
after its successful test on Monday in the desert regions of Pokhran.The test was part of ongoing
user validation trials of the third generation ‘fire-and-forget’ class missile developed by the
Defence Research and Development Organisation (DRDO). As per the plan, the missile engaged
the simulated tank target accurately.

The trials were witnessed by senior Army Commanders and scientists of DRDO. With the flight
test, consistent performance of the complete system, including Imaging Infra-Red Seeker, has
been established, which will enable the induction of the ‘Helina’ into the armed forces,” said a
press statement from the Ministry of Defence on Tuesday. DRDO has said that the Helina
missile system has all weather day and night capability and can defeat battle tanks with
conventional armour as well as explosive reactive armour. It has been developed for integration
with choppers in both the Army and Air Force.

The Helina missile can engage targets both in direct hit mode as well as top attack mode. In the
top attack mode, the missile is required to climb sharply after launch and travel at a certain
altitude then plunge on the top of the target. In the direct hit mode, the missile travels at a lower
altitude directly striking the target. The DRDO has designed and developed a range of anti-tank
missile technologies that include the Nag, Helina MPATGM, SANT and Laser Guided ATGM
for MBT Arjun.

https://indianexpress.com/article/cities/pune/anti-tank-quided-missile-helina-successfully-flight-
tested-again-drdo-7866192/

oneindia
Firndi

Tue, 12 Apr 2022

GRS UeAT & el F1 7S¢ FHTal T HATS Y deheilieh’, DRDO
T ATGM gt i gt ity sger smant

TSTEYTeT & GIERUT H AR &1 IJHT U [dehtd HaTosT of UET &eh aMMSss fAaTser giete

(Anti Tank Guided Missile HELINA) &l el G18470T & fordm &1 gfelar SIHREEN & ganrt
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oo et 9ér i &Rk Us wiRare Aouft A fAargar & gt adieolt & feear ar| gfoer
fAaser 1 Tsas age gfeerael 8% (Advanced Light Helicopter-ALH) & &er forar
IRT| UEr & eSS [ATse gfoldr (ATGM HELINA ) o Helhdl § TRAIC &l oS¢ fohaT|
HRAT 6T U U faehrd "araeT (DRDO) 1 caryfaes fAarse &1 3301 gdiaor
DRDO, 8T 3 arg @1 &1 ST SaRT fohar aram| 9ietor # R # fahfid Usdies ose
gollehIcey (TUETU) T JAN9T TR a1T| @R oT IFIEAT @l H Uh sTdhell b 18 I
onf&e foram 1 21| FAATSe Ueh 35hRE SRS W (1IR) garT AT § S oifed & ugel
i’ A5 & 1 A G2

ATGM HELINA 3193cs fRasa et gfeldr & d%ha TI&T0T & &6 AR 8T
HIEU U9 fderE e (DRDO) o &gl T gfoe o Tageh &0 ¥ fawfaa omse
gellehIcey ¥ 33T TA&TOT FoRaT 3137 UT| I8 g & Gad 3caryfas 3R 35cs & el
TRt & &t &1 gforr &7 31f8eae ARS &1 ar AT a1 fhaiAe ¢ 39 Aase ar
AR W 3978 ) IATET 63T & HAL & gFRIIRGaFd ERI0T W ThHIaT & fow f3amse
AR Taenfaa foram aram & | wolt Alaa 7 & el # WaTH Tkl ol T&TT 1egaerre 3R faehr
YANTRATST (DRDL), §&X1€1G &aRT DRDO & TAHATSS 3R ATARS JoTell (MSS) Fol¥eX &
ded Tasfaa fFar 1 &1 2018 § fATTS T Thel 3YATTHRAT YIETOT R 1T 1 3TREI3
& darfaent o et o eferar Aase gumelr & @iy #las, e 31 va & etear g ik I8
URURe a & AI-A1Y TaEhies Tiafshaniiel saw & A ggeh dehl 1 g3 Hehcll &1 39
1 AR g @ gt 7 gfowreed & @y v & fov fwfia e = g

ATGM HELINA arg8=T FT &I §IAAR

gfolelT & T B UfSeueT &l &g gfRAAR & &9 & AT ST 81 gfoler @Y fge s & -
1Y 9 37¢eh HAIS Gl H o1& ol A Tohdll ¢ | TIT 31 Al H, [AATSH FY died & a1g, ol
 Teet 3R v AfRad a8 9 arar e 3R O o167 & e ox 3 fr 3maeTesar gidr
gl O RBe Az & AOEd &7 398 W AET Wl 6, 99 d8g I ARG &l

https://hindi.oneindia.com/news/india/drdo-successful-flight-test-of-anti-tank-guided-missile-
helina-in-pokhran-rajasthan-674545.html?story=3
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PUERBIK AR

Wed, 13 Apr 2022

Pune: DRDO establishment HEMRL displays Indigenous
Defence products during exhibition

Pashan, 17th December 2021: High Energy Materials Research Laboratory (HEMRL), Pune, a
premier DRDO establishment for the development of an entire range of explosives, propellants
and pyrotechnics for powering defence systems like missiles, rockets, guns, grenades, bombs,
etc. HEMRL is known for working towards self-reliance in the field of defence technology
contributing significantly to the strategic and tactical system. Azadi Ka Amrit Mahotsav is an
initiative of Govt of India to celebrate and commemorate the 75 years of progressive India and
the glorious history of its people, culture and achievements. DRDO celebrated the Mahotsav by
conducting various activities with a focus on the theme of “Atma Nirbhar Bharat”.

On this occasion, HEMRL organized an exhibition and showed the contribution of HEMRL in
defence-related products and systems. P K Mehta, DS & DG (ACE) inaugurated the function in
the presence of Shri KPS Murthy, OS & Director, HEMRL, Pune & Sanjeev Gupta, General
Manager of Ordance Factory Dehuroad. Indigenously developed products by the HEMRL was
shown in the exhibition. Live demonstration of flares and door cutting explosive system were
undertaken. The main attraction at the event was Agni, Ashtra, BrahMos, Pinnaka, MDS system,
ERA Mark-1l laden tank, Gravitational mixer, Smoke ammunition, IR Flares, Explosive
detection Kit, etc. there was more than 900 participants of the general public, defence enthusiasts,
school and college students for the exhibition.

https://punekarnews.in/pune-drdo-establishment-hemrl-displays-indigenous-defence-products-
during-exhibition/

THE 3 HINDU
Tue, 12 Apr 2022

Tata firm hands over indigenously developed infantry
vehicles to Army Chief

The IPMV is a co-development project with DRDO

The Tata Advanced Systems Limited (TASL) on Tuesday handed over the first lot of the
indigenously developed Infantry Protected Mobility Vehicles (IPMVs) to Chief of the Army
Staff General Manoj Naravane at a ceremony in Pune on Tuesday, becoming the first private
sector company in the country to produce and deliver wheeled armoured combat-ready vehicles
for the armed forces, it said in a statement.“In addition to supply, TASL will also provide 24x7
support to maintain the vehicles at the deployment locations,” the company stated. The IPMV is
a co-development project with Defence Research and Development Organisation (DRDO). The
vehicles inducted include quick reaction fighting vehicle medium, infantry protected mobility
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vehicle, ultra long range observation system developed by the TASL and monocoque hull multi-
role mine protected armoured vehicle developed by Bharat Forge, the Army said in a statement.
Gen Naravane, accompanied by Vice Chief of the Army Staff Lt. Gen. Manoj Pande is on a two-
day visit to Pune.

Stringent field trials

The vehicles have undergone stringent field trials in deserts as well as high altitude areas by the
Army, the statement noted. The IPMVs also include TASL’s in-house designed and developed
remote-controlled weapon station with thermal sights and external add-on armour protection
panels developed by the Defence Metallurgical Research Laboratory of the DRDO. “The
successful delivery of IPMVs is a major milestone for the TASL and the Indian defence
manufacturing sector, as it marks the first commercial sale of a strategic platform that has been
co-developed by the DRDO and a private player,” Sukaran Singh, Managing Director and Chief
Executive Officer, TASL, explained. The IPMVs have been developed and manufactured at the
TASL’s Pune facility. They have been built on the strategic 8x8 Wheeled Armoured Platform
(WhAP), indigenously designed and developed by the TASL along with the Vehicles Research
& Development Establishment (VRDE), a unit of the DRDO.

https://www.thehindu.com/news/national/tata-firm-hands-over-indigenously-developed-infantry-
vehicles-to-army-chief/article65315246.ece

S FINANCIAL EXPRES_§

Tue, 12 Apr 2022

Indian Army gets combat ready vehicles from TASL

On Tuesday, the Indian Army received the first lot of Infantry Protected Vehicles (IPMVS) from
a private sector company which has produced and delivered the four-wheeled armoured combat
vehicles. Tata Advanced Systems Limited (TASL) handed over the vehicles, which have been
jointly developed with Defence Research and Development Organisation (DRDO), to the Chief
of the Indian Army Gen MM Naravane at a ceremony in Pune. The private sector company is
also going to provide 24x7 support to maintain the vehicles at all the deployment locations.

More about the Armoured Vehicles

This is the first commercial sale of a strategic platform that has been co-developed by DRDO
and a private player. These have been developed and manufactured at a facility in Pune and built
on the strategic 8x8 Wheeled Armoured Platform (WhAP). Are indigenously designed and
developed by TASL along with the Vehicles Research & Development Establishment (VRDE).
They have undergone stringent field trials in different terrains including high altitude areas and
desert areas by the Indian Army. These vehicles include TASL’s in-house designed and
developed Remote Controlled Weapon Station.

Have onboard thermal sights and external add-on armour protection panels which have been
developed by Defence Metallurgical Research Laboratory of DRDO. Terming it as a major
milestone for TASL, according to the company release, Sukaran Singh, Managing Director and
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Chief Executive Officer, said, “This milestone has been achieved after withstanding the delays

and challenges caused by the COVID-19 pandemic.” Making the achievement more remarkable
for TASL, he said.

https://www.financialexpress.com/defence/indian-army-gets-combat-ready-vehicles-from-
tasl/2489821/lite/
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Press Information Bureau
Government of India

Ministry of Defence
Tue, 12 Apr 2022 6:02 PM

IAF concludes rescue operations at Deoghar

The Indian Air Force (IAF), in close coordination with NDRF, local administration and Army,
today completed the rescue of 35 stranded persons from the Trikut Hills Ropeway Service, in the
Deoghar district of Jharkhand. 1AF utilised two Mi-17V5, one Mi-17, one Advanced Light
Helicopter (ALH) and one Cheetah to fly more than 26 hours towards this effort. Having
inducted in the early hours on 11 April 2022, IAF carried out an initial recce for preparations
towards an operation which presented unique challenges.

The contingent included five Garud commandos of the IAF, who had the daunting task of
climbing onto the stranded trolleys of the cable cart, while being attached to the helicopter's
winch cable, accessing it from outside, strapping up each survivor individually and getting them
winched up and into the helicopter hovering overhead. Smaller children were carried up to the
helicopter by the Garuds themselves. The helicopter crew was faced with their own challenges
where they had to maintain a steady hover, with practically no visual reference, in conditions of
strong winds in the hilly terrain. The crew went from one trolley to the next to carry out their
task, which was as risky for the crew as it was for the survivors of the mishap.

The operation, spread over two days, also saw two unfortunate incidents wherein, despite best
efforts, the survivors could not be rescued safely due to the inherently difficult nature of the
rescue operation. The IAF deeply regrets the loss of lives of these two individuals and expresses
its deepest condolences to their families. The IAF reaffirms its commitment to providing support,
succour and relief to our citizens always and every time.

https://pib.gov.in/PressReleasePage.aspx?PRID=1816092\
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AT YT o Faor A ) A fady yavR & arg=l Y 18
dar A anfAer fFar

Ul YATEGET (HIINTTH) STel el TH TH 50T, 39 el AT THE ATFesic STellel Hellof 1S &
Ty qoY & &Y feaelar e W &1 aia Solifelar g Us deX A 12 31 2022 1 3T T
ARG & SR Vol 9HE o TG H & aofad fFaeh RuaereT wisféar e Hfsga
(FIIRUKAT), Sethel Tcaes AT eglehel (ATSUTTAAT) 3R 37egT diedT 3T oo &
ggol ¢ A HaT A A frar| [9a 2rer vgares faven fafads (@ueave) gart 3ed
JoTTell & AR foRdT ar3m § 3R AT € TR BIet ganT A fid Al gl HAecl Adl AT
HICHCS 3THS bl &l Y 3oglel Har H fagera fra|

AT GHE o AR DR T "IMHATAI AR Igol Sl Halgd et 3T el 68 aeret &
HRAT Tl & Y oo ST & TIT Ter Jur $Rd Wit 1 Tga | STTate 3R
HR Hlol SaRT $oT TG & { Tan T8 T&T JUTTIT i A el & $iasT & i #
HRATT AT T IRATeAT STAAIIN H FHIHT Jig SN | FTH G T Hs AdTeiged R HaRd
AUTATY YGITEhRRT 39T |

https://pib.gov.in/PressReleasePage.aspx?PRID=1816128

&V Press Information Bureau
Government of India

Ministry of Defence
Tue, 12 Apr 2022 5:47 PM

Army chief inducts Indigenously developed specialist
vehicles into service

General MM Naravane, Chief of Army Staff (COAS), accompanied by Lt Gen Manoj Pande, the
Vice Chief of Army Staff is on a two day visit to Pune. At a function organised at the Bombay
Engineer Group (BEG) and Centre on 12 April 2022, the Army Chief inducted the first set of
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indigenously developed Quick Reaction Fighting Vehicle Medium (QRFV), Infantry Protected
Mobility Vehicle (IPMV), Ultra Long Range Observation System developed by Tata Advanced
System Limited (TASL) and Monocoque Hull Multi Role Mine Protected Armoured Vehicle
developed by Bharat Forge.

The COAS appreciated TATA and Bharat Forge for their commitment in strengthening
“Atmanirbhar Bharat” initiative of Government of India and continued engagement with the
Indian Army for past decades. The induction of these indigenously developed Systems by TASL
and Bharat Forge would greatly enhance the operational capabilities of Indian Army in future
conflicts. A number of retired and serving dignitaries were present on the occasion.

https://pib.gov.in/PressReleasePage.aspx?PRID=1816086

—a [NDIAN DEFENCE NEWS

m Global Defence, Aerospace & Security

Wed, 13 Apr 2022

Future warfare is likely to be hybrid with weapons ranging
from computer virus to hypersonic missiles, says IAF chief

The future warfare is likely to be hybrid in nature wherein weapons such as economic
strangulation, information blackout, computer virus and hypersonic missiles would be used, IAF
Chief Vivek Ram Chaudhari said on Tuesday. "Cyber and information™ have become the modern
tools for shaping the battlefield, Air Chief Marshal said in his speech at an event organised by
All India Management Association (AIMA). A well created narrative in the information domain
to adversely affect the enemy, can have devastating effects, he mentioned. As humans become
more and more interconnected, a cyber-attack on our networks can cripple command and control
structures, Chaudhari noted.

"What | am trying to get at is that in the next war, the enemy might not be a country or an
organisation,” he mentioned. India may never know the perpetrators of a "Distributed Denial of
Services" attack and we will not know when and from where the attack will take place, he added.
In the future, India could be attacked on all fronts, ranging from economic strangulation to
diplomatic isolation and military standoffs to information black outs in the form of attacks by
"Distributed Denial of Services", he mentioned. All this will happen well before the first bullet is
fired or the first aircraft goes across the border, he noted. Future warfare is likely to be hybrid in
nature and the spectrum of conflict will be spread across all domains spanning from conventional
to sub-conventional, kinetic to non-kinetic and lethal to non-lethal, all under a nuclear overhang,
he said.

"The weapons we are looking at would be ranging from a small computer virus to hypersonic
missiles,” he added. "There is a need for us to develop capabilities across the full spectrum of
conflict and focus on multi-domain operations. Similarly, our doctrines, equipment, training and
tactics will have to be flexible and able to adapt rapidly to these new challenges,” he stressed.

http://www.indiandefensenews.in/2022/04/future-warfare-is-likely-to-be-hybrid.html
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- AT T 9erer A8 Rt (vadiame) #
Afad =T

AR AGAT T T N8I FHGT Ueer 3R LT FAATT 3iecferan & s1idst uga a2 g1 faamT
3R 3T Aol &t 31fdaT & U gAfCad TaTele i 3T 91| 319a TaTH & aTe, IR
SIGAT Y HHGT USTel TFaTgeT, edlcid I Gl 3R IS HETors arg 811 & 92 fdar &
HIeT FHFETT & T FATAHT HIT| At 42l & dr8 faAT, THAT 817 H ARTEHT T8t &
foIT, gerged el Zg 3N Felg HIRIAT o ToIT Ueh AT 318-ATH T Hllelel hial|

glel & feail &, Wog # gfaueiia 3 aguehar 3rearat & ATedH @ ar §Har Usel & &<
3cRiceR 3ig 8l aTdTelT o cR-TaTeled ol JerdT ¢ 3R fF=Tar & deei &1 3R Aseg
I 8 | 8 TAATST & 319 Sell g <l Ugel & 1Y, AR 3 TYUANTSUASISUFH W&ol
AT o SRTeT T §G § HATTT I U 3TTa1T &TACT ol ATTER Te2TeT faham &, 3
TdTeleT Ufshar3it 3R FIATHT FI ATST el A Teh AT A A &1 Ssfrar 3R
FealT 3TETRrRIT & & GHAT STla1s gl arlf & forw gEaes i@ &' &1 §, 3R I8 fég
HETHRR &13 T 92T gar ¢ 8 | 9 31 3fregferar it g arafes fidl s arsm ia 8 3R
S &9 H Ueh Facl 7 3N Herd $TRA-YR0Td &1 U folae TR cqae T &l derar ad & |
https://pib.gov.in/PressReleasePage.aspx?PRID=1815864

Press Information Bureau
é@ Government of India

Ministry of Defence
Tue, 12 Apr 2022 9:42 AM

India - Australia Maritime Patrol Reconnaissance Aircraft
(MPRA) Coordinated Operations

A P8I Maritime Patrol and Reconnaissance Aircraft of the Indian Navy have arrived at Darwin,
Australia. The aircraft and its crew would be undertaking an operational turnaround at Darwin.
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During its stay, the team from the Indian Navy's maritime patrol squadron, Albatross, is
scheduled to engage with its counterparts from the 92 Wing of the Royal Australian Air Force.
P8 aircraft from both the countries, would be conducting coordinated operations in Anti-
Submarine Warfare and surface surveillance, to enhance maritime domain awareness.

In recent times, increased interaction between the two maritime nations, through bilateral and
multilateral exercises at sea, has enhanced inter-operability and fostered bridges of friendship.
The P8 aircraft, with their demonstrated long reach, have operated jointly during Malabar and
AUSINDEX series of exercises, and have a common understanding of operating procedures and
information sharing.

The maritime waters between Indonesia and Northern Australia is an area of mutual interest to
both countries, being a gateway into the Indian Ocean Region. Both India and Australia share
strategic interests, promoting a free and open Indo- Pacific and rules based order in the region.

https://pib.gov.in/PressReleasePage.aspx?PRID=1815846
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HART-3IARFT 2+2 ARTINT arat & a1 1811 7= s ey
g #1499 aFdeq

"TghexT Teeiahed, TsheT JTfTcsT, 3T STAAR, I & TGEY, afadi IR TAootal, H glaT TshedT,
3o7oh FfAfATOHS 3R 3o7eh TIH A Ichse dddrd AR 3 el R 3nfazy & faw
HeIaTe & gl # gfauaiy Teut & ufar 3aeh! ufdagar il A & TIE=T T §). 37T §AR
a9 U 9gd & 91 3R 98T I g3 &1 S99 ARA-IFARST Gl A a1 A A0 @
3R AR FIA FI 313N 9T A A AN | gAR G AGIA TSl o @ Teh gk & [Woh & 3R
3T fedi & 18T Sl ITeT et & folv Teh AT SToRIFd ¢ |

gH g gIuaity, &7 3R dfRas Hel X Tt $I| T8 STt Geit gs o gfaiar & g a3
SNl & &7 H, 3 Hal H 4 3fer 9 gAR faar e &) feem # §1 R 3% 3rARer
aral fég -gerd 3R fEe AGTANR 817 &Y oleht Ueh Herd, Goll, FATALM 3R ATAH-3mend e
HATT G 1 ST A & | Be-venrd 3R @g Agranr a7 # enfa, [feRar 3R a573fg & fav
EANY ATSIERT AGcAqUT ¢ | 3 o GRTeT, §HeT 3791 931 3R g AgramR 817 fr feafa &
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IR H 39T 3Thele] AT T@T| HRA & TATg TAHAIE T STAAT AT el B Th AT
& T H YT el T ATHT FHEAT T QTHT 31T

EAR ST 319 o Agcaqu IRUTH TR &1 378 @ {5 H A §, HRA & 3aRaT fasmer
3R JuaT & T&T f3HmT & i< Ueh T9H TAguerete 3aa3ed S ; foehe sifasa # tarm &
3R a1 3T TRITer geforsia W STaeid YE ST, T & dgd 3 Ugell 3 FHgidl )
Hgcaqur FaTfeY; 3R AR AT 377AT & gRR &l Jelad AR 3og 3R ATl TATer T TS
STOT| FRTARY & AT & aTasig alelr a2l T JA13T & i & AR I &1 84 39
T &t 31 el ¢ foh TR SgdieT Teua sguelyr agerd HoeY aof (HTATH) & v el
HEMER & &4 # i g3 81 388 uRa f§g AgRR A &I Jatm A Hgdler Astgd
BT & AT §T & HIAFT T FHTET &7 R ASHT F O dE I AL el FI 3R
EERE ]

g9 oy asat, R{AAY 9T & &7 H AT F 3R To & 3T & gaT @ 3iRK
TAISUTASNT & dgd 3R TFard 3ITH & SN TS FEI1T & IR &l [AEAR el W HgHd
gU 1 Gl Tal o 3eoidt 33l g3 3R Agcayut S vieafafeal w ey aiaisenst &
a1y f3%d aAidiol U8 ¢35 gfufed (EE3MS) Sl YAsiidd el dI FMaTehdl W
TeATd e T g, Tordy efrerar & Q) o S €1 A 39 sty & rARedr sufagr &
ary Hg-far 3R Tg-3curea Fr f&2m & o Set i AR Fr 5T3T &l AT IWT| §Ha Ah
g1 Sf3T FI%A & dgd HRd & JARDT 6T FHufadl garT [Ader sgrt & 3mear |
Site e T o AR T3 1 slardy 3R g 3R R 3 aear SR
& IMcATTIR AR THATAT AT AheldT & ToIT AgeaquT g19fT |

31T T 2 &A1Y 2 hT 5o AR 3R AR & & FTARS &I HUT I AT vt H
HAgcaquT § 3R g IRTIRF e & 3 8131 H ATYT FH I H T&TH AT | AR TIHT
AT H oo AT 3R FI&T FA10 @t 3N giaadr o & 3 eeit & ford ety uger
gARad atel & fow Ageaqo’ gem # Fshedr 3iiees 3R Ashelr oot &1 3a7a 3nfaey
R ARA-3ARET AR FT 37T TgTo H 370 TgHeT MG & [T T § Godarg ST
gl B Sl Ashedl HI I[N 2 & WY 2 H ARTRT do & fov IRealRs & &
giaTaies AT W ARG HHT Fhar g1

https://pib.gov.in/PressReleasePage.aspx?PRID=1815919
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Press Information Bureau
&2 Government of India

Ministry of Defence
Tue, 12 Apr 2022 9:17 AM

Press Statement by Raksha Mantri Shri Rajnath Singh after
India-US 2+2 Ministerial Dialogue

“Secretary Blinken, Secretary Austin, Dr Jaishankar, Members of Press, ladies and gentlemen, |
thank the Secretaries, their delegations, and their staff for excellent interaction and their warm
hospitality. | deeply appreciate their commitment to our bilateral relations. Today, we have had a
very meaningful and in-depth discussion. This will help in maintaining the momentum of India-
US relationship and taking our work forward. Our two great nations have complementary
interests and a shared will to achieve mutual goals.

We had discussions on a range of bilateral, defence and global issues. It was heartening to note
that as world’s largest democracies, we have convergence of views on most of them. Both India
and US share a common vision of a free, open, inclusive and rules-based Indo-Pacific and Indian
Ocean Region. Our partnership is of critical importance for peace, stability and prosperity in the
Indo-Pacific and the Indian Ocean Region. During the meeting, we shared our assessments of the
situation in our neighbourhood and the Indian Ocean Region. The use of terrorism as an
instrument of statecraft against India came up prominently.

Our extensive engagement has yielded important results. Some of these include concluding a
Space Situational Awareness Agreement between the Department of Space from India and
Department of Defence of USA; commencing the defence space and defence Artificial
Intelligence dialogues in near future; significant progress on other initiatives and agreements
under discussion; and a shared desire to increase the scope and complexity of our military
exercises. Our military-to-military engagements have continued in spite of challenges from the
Pandemic. We are also glad that India has joined the multilateral Combined Maritime Force
(CMF) based in Bahrain, as an Associate Partner. This will strengthen cooperation in regional
security in the Western Indian Ocean. We are on course in effectively implementing
COMCASA, and complete implementing of BECA.

We have agreed to explore further cooperation in the fields of Defence Cyber, Special Forces
and expanding the scope of logistics cooperation under LEMOA and during joint exercises. Both
sides have agreed on the need to revitalise the Defence Technology and Trade Initiative (DTTI)
with joint projects on advanced and emerging and critical military technologies, to be executed
quickly. 1 shared India’s desire to take this partnership towards co-development and co-
production with US companies. We called for increased investments by US defence companies
in India under the ‘Make in India’ programme. Participation of US entities in Industrial
collaboration and partnership in research and development will be critical for success of India’s
‘Aatmanirbhar Bharat” campaigns.

The 2+2 meeting today is important in strengthening the strategic defence engagement between
India and US and will enable us to work alongside in number of areas of mutual interest. Our
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increased cooperation will be critical to maintain peace and security, and to ensure free access to
global commons. I thank Secretary Austin and Secretary Blinken again for their hospitality and
their valuable contribution in furthering the India-US partnership. We have invited the two
Secretaries to India at a mutually convenient time for the next 2+2 Ministerial meeting.”

https://pib.gov.in/PressReleasePage.aspx?PRID=1815838

Press Information Bureau
é@ Government of India

Ministry of Defence
Tue, 13 Apr 2022 9:44 AM

Raksha Mantri Shri Rajnath Singh reaches Hawaii for a
visit to US Indo-Pacific Command headquarters

Raksha Mantri Shri Rajnath Singh reached Hawaii on April 12, 2022 for a visit to the
Headquarters of United States Indo-Pacific Command (USINDOPACOM). On his arrival from
Washington DC, Shri Rajnath Singh was received by Commander, US INDOPACOM Admiral
John Aquilino. The USINDOPACOM and Indian military have wide-ranging engagements,
including a number of military exercises, training events and exchanges. The Raksha Mantri will
visit the USINDOPACOM headquarters, Pacific Fleet and the training facilities in Hawaii on
April 13, 2022, before returning to India. He is also expected to lay wreath at National Memorial
Cemetery of the Pacific and visit Headquarters of US Army Pacific and Pacific Air Forces,
during his brief stay in Hawaii.

In Washington DC, US President Mr Joe Biden held a virtual meeting with Prime Minister Shri
Narendra Modi in the presence of Shri Rajnath Singh, External Affairs Minister Dr S Jaishankar,
US Secretary of State Mr Antony Blinken and US Secretary of Defence Mr Lloyd Austin. Later,
the Raksha Mantri and External Affairs Minister had co-chaired with their US counterparts the
4" India-US Ministerial 2+2 Dialogue on April 11, 2022. A Joint Statement was issued after the
dialogue. Before the 2+2 Dialogue, Shri Rajnath Singh held a bilateral meeting with US
Secretary of Defence separately in Pentagon.

https://pib.gov.in/PressReleasePage.aspx?PRID=1816206

INDIA
TODAY

Tue, 12 Apr 2022

Rajnath Singh, US counterpart Lloyd Austin review defence
cooperation, regional security

Defence Minister Rajnath Singh, along with Defence Secretary Dr Ajay Kumar and a high-level
delegation, on Monday held a meeting with Secretary of Defence of the United States Lloyd
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Austin, accompanied by Chairman of the Joint Chiefs of Staff and other senior officials in
Pentagon.m"Had a wonderful meeting with the US @SecDef, Mr Lloyd Austin at the Pentagon
today. We reviewed the entire gamut of bilateral defence cooperation and the regional security
situation,” Rajnath Singh tweeted.

Had a wonderful meeting with the US @SecDef, Mr Lloyd Austin at the Pentagon today. We
reviewed the entire gamut of bilateral defence cooperation and the regional security situation.
The two defence ministers reviewed the entire gamut of bilateral defence cooperation and the
regional security situation, read a statement from the Ministry of Defence. Both ministers
acknowledged the salience of India-US defence partnership for peace, stability and prosperity in
the Indo-Pacific and broader Indian Ocean Region.

They discussed ways to deepen Major Defence Partnership (MDP) and to work together to
advance quality and scope in bilateral defence cooperation, according to the statement. They
reviewed military-to-military engagements, information sharing, enhanced logistics cooperation,
and ability of the Armed Forces to cooperate closely under compatible communication
arrangements. In this context, closer cooperation of Special Operation Forces came up
prominently

The two ministers also discussed ways for closer collaboration between Defence Industries.
Rajnath Singh also underlined the need for co-development and co-production between India and
US companies and invited US companies to India for manufacturing and maintenance of defence
equipment.

https://www.indiatoday.in/india/story/rajnath-singh-us-secretary-of-defence-review-defence-
cooperation-regional-security-1936295-2022-04-12

TaE Economic TIMES
Tue, 12 Apr 2022

India, US signed bilateral space situational awareness
arrangement

India and the US have signed a bilateral space situational awareness arrangement, adding a new
dimension to the growing defence relationship between the two countries, US Defence Secretary
Lloyd Austin said. The agreement was signed on Monday by officials of the two countries on the
sidelines of the India-US 2+2 ministerial here co-hosted by Austin along with the Secretary of
State Tony Blinken. The Indian delegation was led by Defence Minister Rajnath Singh and the
External Affairs Minister S Jaishankar.

"I'm pleased to announce that just a few moments ago, we signed a bilateral space situational
awareness arrangement, and this will support greater information sharing and cooperation in
space,” Austin told reporters at the conclusion of the 2+2 ministerial. “We're also deepening our
cooperation in cyberspace, including through training and exercises later this year. And we're
expanding our information sharing partnership across all warfighting domains,” he said. The two
countries, he said have important commitments today that will drive technological innovation
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and cooperation in emerging defence domains, including space and cyberspace. “For example,
we're committed to launching new defence space exchanges later this year between .. “For
example, we're committed to launching new defence space exchanges later this year between our
Space Command and India's Defence Space Agency,” he said.

The Biden administration, he said, is working closely with India on a range of priorities to
support India's security and its role as a net security provider.Meanwhile, the defence trade and
technology cooperation continues to grow.“We recently concluded an agreement to work
together on air-launched unmanned aerial vehicles through our Defence Technology and Trade
Initiative. And today we agreed to launch new supply chain cooperation measures that will let us
more swiftly support each other's priority defence requirements,” he said.
“Indian continues to acquire key US defence platforms, and that is forging important new ties
between our defence industrial bases. We're doing all of this because the US supports India as a
defence industry leader in the Indo-Pacific and a net provider of security in the region,” he said.

Observing that China is seeking to refashion the region and the international system more
broadly in ways that serve its interests, Austin said the two countries have identified new
opportunities to extend the operational reach of their militaries and to coordinate more closely
together across the expanse of the Indo-Pacific. “We welcome the Indian Navy's decision to join
the combined maritime forces in Bahrain, and we've also committed to more high-end exercises
together. Last summer, the Theodore Roosevelt Carrier Strike Group conducted the first-ever
combined anti-submarine warfare and air exercise with the Indian Navy and Air Force,” he said.

“We're looking forward to more of this sort of cooperation as we expand the scope and the
complexity of Tiger Triumph, which is our annual major tri-service exercise. And finally, we
made commitments today to reinforce our ties with like-minded countries including Japan,
Australia, and our European allies and partners,” he said.

“Take, for example, the Quad's newly launched Humanitarian Assistance and Disaster Relief
Mechanism, which will bring together our defence and civil disaster -- and civilian disaster relief
agencies to ensure that the Indo-Pacific is better prepared for future crises. Now, as two of the
world's largest democracies, the United States and India are linked by more than our common
interests,” Austin said. As we look at the future we want to make sure that we maintain the
ability to operate together. So we look forward to those continued discussions. It also includes a
range of options that would make our systems more affordable. This is work that will continue
going forward and again look forward to continuing to have them as a strong and reliable
partner,” said the Defence Secretary.

https://economictimes.indiatimes.com/news/defence/india-us-finalize-signing-of-new-space-
situational-awareness-arrangement/articleshow/90790353.cms?from=mdr
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Agni-5 Vs Shaheen-3 — How does Pakistan’s longest-range
nuke-capable missile fare against India’s ‘fire-breathing’
ICBM?

This was the second time the missile was fired in the last two years, with the last test on 20
January 2021. While DG ISPR, Pakistan, said that the “test flight was aimed at the revalidating
various design and technical parameters of the weapon system,” the timing of the test raises
questions.

Shaheen-111 Aimed At India’s Northeast?

The development phase of Shaheen-I11 began in the early 2000s after India first test-fired Agni-
I11, which was capable of hitting any target inside Pakistan. Shaheen-I1l is a nuclear-capable
land-based surface-to-surface medium-range ballistic missile. The missile was first test-fired on
9 March 2015 and displayed during a military parade in March 2016. It is Pakistan’s longest-
range missile, with a range of 2,750 kilometers. The missile uses a two-stage, solid propellant
propulsion system. The road-mobile missile was mounted on a Chinese transporter erector
launcher. According to Lieutenant General (Retd), Khalid Kidwai, Shaheen-I11 was designed to
target India’s Northeast and island commands. In an interview at the Carnegie International
Nuclear Policy Conference in 2015, the general said that “Shaheen-111 is designed to reach
Indian islands so that India cannot use them as “strategic bases” to establish “second-strike
capability.”

Versatility Offered By Agni-V

Given that Shaheen-I11 is Pakistan’s most powerful missile, it is essential to see how it fares with
India’s most potent nuclear-capable missile — Agni-V. Agni-V is a nuclear-capable
intercontinental ballistic missile (ICBM) developed by the Defense Research and Development
Organization (DRDO). The missile has an operational range of 5,500-8,000 kilometers.

Agni-V uses a three-stage, solid propellant propulsion system and is transported by a truck and
launched with a canister. Its maximum velocity during the terminal phase reaches Mach 24. It is
guided by a highly accurate ring laser gyroscope inertial navigation system that can strike a
target within 30 meters. However, Agni-V was developed primarily to enhance India’s nuclear
deterrence against China. With a range of more than 5,000 kilometers, Agni-V can reach China’s
eastern seaboard, where most of its economic output is concentrated. The missile
was deployed by the Strategic Forces Command of India in 2018

Shaheen-111 More Close To Agni-I111

In hindsight, there is no comparison between Shaheen-11l and Agni-V as the latter completely
outguns Shaheen-I11 due to its superior navigation system, propulsion, range, and terminal phase
velocity. On top of that, Agni-V is an ICBM, whereas Shaheen-I11 is a medium-range ballistic
missile. A better Indian missile to compare with Shaheen-I11 will be Agni-Ill. Agni-1ll is an
intermediate-range ballistic missile deployed into service in 2011 as a successor to Agni-II.
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Agni-Ill has a range of 3,000-3,500 kilometers with the capacity to carry a payload of 1,500 kg.
Like Shaheen-I11, Agni-IlI also has two-staged, Solid propellant propulsion. Agni-I11 has an edge
over Shaheen-111 in mobility and launch versatility.

While Shaheen-111 is only road-mobile, Agni-1lI is both rail and road-mobile. Agni-IlI also has a
superior guidance system than Shaheen-3. Agni-ll1 operates on a Ring Laser Gyroscope inertial
navigation system (same as Agni-V) and is augmented by GPS satellite guidance. DRDO is also
conducting night trials to enhance the missile’s capability and develop readiness to handle the
weapon during the night hours. With its enhanced range, Pakistan sees Shaheen-Il1 as a credible
deterrence against India’s superior missile technology. Farrukh Salim, a Pakistani political
scientist, stressed that “Pakistan seems to be aiming at competing with India and Pakistan’s aims
seem to revolve around creating a credible deterrence, and a credible deterrence is bound to
strengthen strategic stability.”

Pakistan thinks that the Shaheen-I11 can impede India’s second-strike capability. However, it is
essential to note here that India has a functioning nuclear triad, and a mere targeting of its land-
based launching facilities will not disable India’s second-strike capability. Pakistan has come a
long way in creating credible deterrence with the induction of Shaheen-11l. However, they are
still way behind India in missile technology. They will take years to catch up, even with the help
of China.

https://eurasiantimes.com/pakistans-most-powerful-nuclear-capable-missile-compete-against-

agni/

Science & Technology News
NEWS 18|

Wed, 13 Apr 2022

rafaT & &1 H T2 Sl AT SHIY T TAT T&TIOT YTl

AR 3dRET 3gaYTe €A ST (ISRO) ASUARIT WaIqour AT (Reusable Launch
Vehicle) & 9T HRIGHH FHI IR X TET ¢ ST 5 g T daheilehl ol GISURAI T H3Te,
Faarferd ifser, arard 331, ThAsic YuliesT 31T # SEAATH hr T Fehall, 3T gX HARET
JaquT 3R 31T T @Al gdd H AGe Aol Tahdil IR #Afasy & 37aRker e (Space
Tourism) & foT 3TUR TR TeheTl. 3 HRIHA A GASTATRN GaTqUT AT I g T Halm #
oft A ST 1 AT &, 373 T 3TaReT T&9UT I1eT T EY IR TAET H AT ST Fohd o, S99
ARG ATeT T&IIOT Sgcd SATGT WTeT HIH g ST AT. T 31T hl HHTGATHT & W gU
37XeT & &7 # ( Space Tourism) T&TIUT &l HEAT TeATel & TATH Tl @ & IR ST Aol 87
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et ot 8. 319 gfaar & &S 3aRer wufaal afgd &g ger off gaaduel waiqor ar=
(Reusable Launch Vehicle) 9T S1# & Tg & 3R Tg 31 gehlehd 3T o1 Pob 5. AR IARET
HFHYT HEATH SEU (Indian Space and Research Organisation) 8T $& deheileh U ST & TgT
8. 379 g 59 foIT ueeTeT 337 3R et & foIT 9equr &Y JTT ST (6T 8.

SqaATAS HARET & 8T & faw

ST & 39 HeH & AT ¢ dg A9 gar a2lf AR T4F ot & IS g IgeAT A8l & Toiaidd
3Gt Ifaeas’ Ie T 8. 39 N3Nt Tedd Hisha T Adde caaalaed el & &
I TTUAT 8. TN D TH FHATY o1 gl o JIAqUeT Sglehel hael SIaATTAS &1 & foIv &Y
sTel Sodh YUTeilfcieh &1 o folT SATET AGcaqUl . TIHATY o TATT foh STH AR HY idReT
H 379 Yells AsTed a1 FETT ol Hehall. TrAEqfedel dos ¥ &1 i §U 3egiel Sl
for STt €1 WifSer & fow ven geeiar foham SITwem. St Ueh et 9aiuur & Yeeld & a1g fohar
SITUSTT. 3ogieT gl fob ST Ig 37 gsdTel X 36T ¢ o #fasy 7 frg R & dica giaied
I Fard & 3R diea? T FR1T & hd 5 fHa1 ST ThdT &

SoT dehsileh] & 391N

TR eTgTeT Teh Y&T9UT I I 20 §9TR 3ieR Ui ThelmeT €. 8 5 §oIR STel} deh olel T S
g. T8 Il TG § I &H Uehe A GASTAIAT o Heh. SHU G@YeFcl ASTANIN TETTOT ATeT
doheiteh faflid X I@T & St gIsudlaeh 331, Tadcd offsdl, Hdlfeld shot 381 3R
EISULHI {eteh 35T AR JUNGT ST ceheilehl H A U,

ZeT YANINY T yeeieT

STRT 379 cToheileh UG el ShIAshH H FS g ol TANIMcHS 38TeT TR hl YT TATTI THaH
gISURAleleh 38TeT WIANET (HEX), if$aT 9AET (LEX), argdr 381 93141 (REX) 3R Theeic
WONGsT ST (SPEX) A g YoI3udiel yaiqor Ired igafadhr vl (RLV-TD)
W TeeieT AT Fr J@erm &, 52 & TOT A FHeT (TSTO) & g Reg & A &
QeTSTTelt aTgeT T fere Q3T 3 §9 7 J@T o1 T 8.

HFEN YT FIAT 19T HIA

AIAATY & T, “HIeT ATV foh gt {Foiarel Vehe Felld & AR 3 Aol H hael U AT X
S yaifta R & 08 # I8 fFwrad A8t W, areda & Ig 3 A g Sreer. sgfav A

Ugel 38 folU JSSHIH IR el g1l forad Jgeiael Ashe T TR gf. g4 50 foiw
=qgaTAe 31T 99T & 37981 IR HIH el g9,
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9 9% S aIg & TaI9oT g1

AR o AT § 3709 g2ar S foA<rell el 7 diek e died el (PSLV) 3R
S fEeaw darse dicd cglehd (GSLV) TR 319 STHIFAT HoTse T&ifid T 3T I&T 6.
Aol i arell & a0 Al 3R AR wEfdar & IRT 348 351 H3 T1fd 3.5
HUS STeR I 3T 31TSTd T 8. 3TARET 7 J&190T ATeT 1 39T 379 dh HET: Healse AT
& forw & forw S & AifehsT 3797 UAT AT GIoT. ARET 9dceT Uh 93 369N & ¥9 H faswfad
g {&T & 3 #RT 37aeT J&I90T Ugel A &1 Teh a1 ATH g. [USel dlel ATel H ST oF Shdol 45
HAWTSEY ST Aot 8. W # 98 IANET TITT 3T I AT T &THAT W@ &,

https://hindi.news18.com/news/knowledge/isro-reusable-launch-vehicle-demo-orbital-flight-
strateqic-and-commercial-use-viks-4190137.html
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Wed, 13 Apr 2022

Hubble observes super hurricanes, rain of vapourised rocks on
Jupiter-sized planets

NASA’s Hubble Space Telescope is studying a class of ultra-hot bloated Jupiter-sized exoplanets
that are so close to their parent star that they are at temperatures above 1600 degrees Celsius.
According to NASA, that is hot enough to vapourise most metals, including Titanium. In two
new papers, teams of Hubble astronomers are reporting on bizarre weather conditions on these
scorching planets. On one planet, it is raining vapourised rock while another has its upper
atmosphere getting hotter and hotter as you go upwards rather than cooler because it is being
‘sunburned’ by intense ultraviolet (UV) radiation from its star.

While it may seem like little more than quirky and interesting facts about planets in faraway
galaxies, studying extreme weather gives scientists insights into the diversity, complexity and
exotic chemistry of far-away worlds. “We still don’t have a good understanding of weather in
different planetary environments,” said David Sing of the Johns Hopkins University in
Baltimore, Maryland, co-author on the two studies being reported, in a press statement. “When
you look at Earth, all our weather predictions are still finely tuned to what we can measure. But
when you go to a distant exoplanet, you have limited predictive powers because you haven’t
built a general theory about how everything in an atmosphere goes together and responds to
extreme conditions. Even though you know the basic chemistry and physics, you don’t know
how it’s going to manifest in complex ways,” explained Sing.

In a paper published in the journal Nature, astronomers documented Hubble observations of
WASP-178b, a gas giant located 1,300 light years away from earth. On the side having daytime,
the atmosphere is cloudless and enriched with silicon monoxide gas. Since one side of the planet
permanently faces the star, its atmosphere whips around to the dark side at speeds exceeding
3200 Kkilometres per hour. On the nighttime side, the silicon monoxide gas cools enough to
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condense into rocks that rain out of the sky. In another paper published in Astrophysical Journal
Letters, Guangwei Fu of the University of Maryland reported a super-hot gas giant KELT-20b,
which is located 400 light years away from our planet. On this planet, ultraviolet light from its
parent star is creating a thermal layer in the atmosphere, similar to that in Earth’s stratosphere

According to Fu, scientists didn’t know how the host star affected a planet’s atmosphere directly.
Even though there have been lots of theories, Fu claims that this is the first time that researchers
have observational data. Even though these Jupiter-like planets are inhabitable, this research
helps pave the way to understanding the atmosphere of potentially inhabitable terrestrial planets,
according to Josh Lothringer, assistant professor teaching astronomy at researching exoplanets at
the Utah Valley University. “If we can’t figure out what’s happening on super-hot Jupiters where
we have reliable solid observational data, we’re not going to have a chance to figure out what’s
happening in weaker spectra from observing terrestrial exoplanets. This is a test of our
techniques that allows us to build a general understanding of physical properties such as cloud
formation and atmospheric structure,” explained Lothringer, in a press statement.

https://indianexpress.com/article/technology/science/hubble-observes-super-hurricanes-and-
rain-of-vapourised-rocks-on-super-hot-gas-giants-7867112/
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Quantum teleportation: The express lane for quantum data
traffic

Teleportation may be a concept usually reserved for science fiction, but researchers have
demonstrated that it can be used to avoid loss in communication channels on the quantum level.
The team, including researchers from Griffith University's Centre for Quantum Dynamics, have
highlighted the issues around inherent loss that occurs across every form of communication
channel (for example, internet or phone) and discovered a mechanism that can reduce that loss.
Professor Geoff Pryde, Dr. Sergei Slussarenko, Dr. Sacha Kocsis and Dr. Morgan Weston, along
with researchers from The University of Queensland and the National Institute of Standards and
Technology, say the finding is an important step towards implementing "quantum internet,”
which will bring unprecedented capabilities not accessible with today's web.

Dr. Slussarenko said this study was the first to demonstrate an error reduction method that
improved the performance of a channel. "First, we looked at the raw data transmitted via our
channel and could see a better signal with our method, than without it," he said. "In our
experiment, we first sent a photon through the loss—this photon is not carrying any useful
information so losing it was not a big problem. "We could then correct for the effects of loss via
a device called noiseless linear amplifier developed at Griffith and the University of Queensland.

"It can recover the lost quantum state, but it cannot always succeed; sometimes it fails.
"However, once the recovery succeeds, we then use another purely quantum protocol—called
quantum state teleportation—to teleport the information we wanted to transmit into the now
corrected carrier, avoiding all the loss on the channel.” Quantum technologies promise
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revolutionary changes in our information-based society, a quantum communication develops
methods such as the one demonstrated in this study to transmit data in an extremely secure and
safe way, so that it is impossible to access by a third party.

"Short-distance quantum encryption is already used commercially, however if we want to
implement a global quantum network, photon loss becomes in issue because it is unavoidable,"”
Dr. Slussarenko said. "Our work implements a so-called quantum relay, a key ingredient of this
long-distance communication network. "The no cloning theorem forbids making copies of
unknown quantum data, so if a photon that carries information is lost, the information it carried
is gone forever. "A working long-distance quantum communication channel needs a mechanism
to reduce this information loss, which is exactly what we did in our experiment.” Dr. Slussarenko
said the next step in this study would be to reduce the errors to a level where the team could
implement long-distance quantum cryptography, and test the method using real-life optical
infrastructure, such as those used for fiber-based internet.

https://phys.org/news/2022-04-quantum-teleportation-lane-traffic.html
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Climate change will reshuffle marine ecosystems in
unexpected ways, study finds

Warming of the oceans due to climate change will mean fewer productive fish species to catch in
the future, according to a new Rutgers study that found as temperatures warm, predator-prey
interactions will prevent species from keeping up with the conditions where they could thrive.
The new study, published in the journal Proceedings of the Royal Society B, presents a mixed
picture of ocean health. Not only will large species and commercially important fisheries shift
out of their historical ranges as climate warms, but they will likely not be as abundant even in
their new geographic ranges. For instance, a cod fisherman in the Atlantic might still find fish
200 years from now but in significantly fewer numbers.

"What that suggests from a fisheries perspective is that while the species we fish today will be
there tomorrow, they will not be there in the same abundance. In such a context, overfishing
becomes easier because the population growth rates are low," said study coauthor Malin Pinsky,
an associate professor in Rutgers' Department of Ecology, Evolution, and Natural Resources.
"Warming coupled with food-web dynamics will be like putting marine biodiversity in a
blender." Previous studies of shifting habitat ranges focused on the direct impacts of climate
change on individual species. While these "one-at-a-time" species projections offer insights into
the composition of ocean communities in a warming world, they have largely failed to consider
how food-web interactions will affect the pace of change.

The new study looked at trophic interactions—the process of one species being nourished at the
expense of another—and other food-web dynamics to determine how climate change affects
species' ranges. Using sophisticated computer models, the researchers determined that predator-
prey interactions cause many species, especially large predators, to shift their ranges more slowly
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than climate. "The model suggests that over the next 200 years of warming, species are going to
continually reshuffle and be in the process of shifting their ranges,” said lead author E. W.
Tekwa, a former Rutgers postdoc in ecology, evolution and natural resources now at the
University of British Columbia. "Even after 200 years, marines species will still be lagging
behind temperature shifts, and this is particularly true for those at the top of the food web."

As climate warms, millions of species are shifting poleward in a dramatic reorganization of life
on earth. However, our understanding of these dynamics has largely ignored a key feature of
life—animals and other organisms must eat. The researchers have filled this knowledge gap by
examining how the basic need for nourishment affect species' movements. The researchers
developed a "spatially explicit food-web model” that included parameters such as
metabolism, body size and optimal temprature ranges. By accounting for climate change, their
model revealed that dynamic trophic interactions hamper species' ability to react quickly to
warming temperatures. They also found that larger-bodied top predators stay longer than smaller
prey in historical habitats, in part because of the arrival of new food sources to their pre-warming
ranges.

"These dynamics will not only be in one place but globally,” Pinsky said. "That does not bode
well for marine life, and this is not an effect that has been widely recognized."

https://phys.org/news/2022-04-climate-reshuffle-marine-ecosystems-unexpected.html
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