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TR A fFaT MRSAM fRAHTSS FT T q18T0T; Tde & gaT
H AR FI # § e
@I 3@l AR A HereeT (DRDO) & JeaR &l 3f3em & de & g Seiwr &
AEH gl T §dg ¥ gal # AR F dlell fAAS (MRSAM) Jomell i arg &T
gufordl & &Y Wl {107 fhU 3R 38 Sl § dR §a1S TRAlC W 31 foemmelr
ST
TU3TS 1 SI3RSIBN (DRDO) & HTSINAT o ST fob JEar &l dled v av fdees
AR AT & o, T aset &1 FAGR &1 uger OeTT BRI IR o, 35 gars
g 9T HIY 9gN fhar ATl 36 GRIeT DRDO & HEIA ¢l &l g ¥ gal # AN el
aTell arg &Il JoTTell T & IR Thel G&T0T foham| ST & FAfha alreqor I, =idiqR
T gr$ TS arel fARIel &l Sl arg T&TT JoTell &l Ahel SRIGTOT faham I
§aT & DRDO & 3[dR 3T 91d dldl gals o6l & e oisd BRI g&a &
B & ¥ & 330 Wieior fFe v Sefe BaEdl J gas dgar # A Ir 3R
3t QU TR @ A W T, Ugell F&ITUT HEIH Fa1g aloll ofdl g & ofa g &l Aehell
gT 3R gET WEIYUT FH FA1S dlel FH qU & o8 H &THAAT H difdd X & faw
fohar arm|
MRSAM &1 3R gorrelt
AT T & I§ MRSAM TEIUT Teh Tcdg & gaT H AR Hel dlell [AASS YoTlel! g,
S SIRERT 3R o WRIEIH $5EIST (IAI) SaRT #Jed &7 & fashf@a T
AT &, fEHRT ITART HRAT VAT GarT fRAT ST MRSAM 3T#HT AUl f@EeH #
Acel-haeld BR, ANBT died) [aTed 3R 3= g afae g
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S YUTell &l SoRIAd & SIag H oY 93 T Jlal # § T & a9y & FJepfaa forar am=m)
31T 2017 # TAI3R IR o #HRA & STHET dall o folt MRSAM 9OTell & foIv $1.6 [eferdst &
I W gEARR fhU &) far 8 HRAT Hulaal & |y 31, fSed 9Ra Soleciioerd
faf#As, e Us goil, 3R #Rd s=ifAed fafAcs anfde gl

https://bharat.republicworld.com/india-news/general-news/india-successfully-test-fired-mrsam-missile-
capable-of-hitting-ground-to-air

INOIQ.com

Wed, 30 Mar 2022

DRDO: HRd o Sl AHT & §aT A AR et arell &1 RS,
aYail &Y JIC STaTTT 31 fera

HRA & 37TST AR I HTSAT o T W AR H HEIH &1 BT Tcfg § gaT H AR el arell
fAage EeH &1 &l HAEIE BrERT . W U Ud [dhd Hardel (DRDO) &
TRIRET oF araT o I A ved IRAT A1 7 §. 9dr=™r 37137 foh Aase ¥ ar IR
CEC TR 71T 3T S Il 81 IR §aTs TRAIC WY 37<[eh Tl RATeAT o3,

ATTH 81 7o 30A Y et ugel &) &l WG A DRDO o HEAH gl &1 Tl A &aT H AR Hlel
aTell aTg & YOTIell T &T ) Aehel SRIETOT fehdT. JTSRIT o AT 9lreTor 3T, =iéIqY & 8r$
TS arel fARITeT sl SigehT a1 T&TT YTl ST Athel TRIETOT fohaT 1T, Ig YOTTell Jall & fordr
AT f S & gge alieTor F e FATEe o AETH FA8 W 33T #R I AT X st
&l ¥ Y8 fohdT. g GdIeTor i 39S IX 33T+ 91 I 920 O A gt ¥ fohar .
AT o it foermet s gt oRE eaed T e, S8 SIS o SoRTe TIRIEIH $5Edial
& A1y fAeeT asfad frar §. aiaTor & 3raav a SI3RER 3R 81 & &S A Al
. 8T #FAY T g A NIRIN 3R HARAT Q=1 Y Tl TA&T0T & fw FU1$ & g0
el T St TeTort & Tg Tifad &) 1S & % Ig Jomely arerer-arerer IoT & fAermey ¥ figay &
&I §. T Yy va foera afg 3R S3mEE & 312767 31 St @arer 8ar o WieTor H
QMTEST ETeT T TS &I 31 el foh T ITcATTIR AR hr TGAT 7 FHrel 7T T2 §.

https://www.india.com/hindi-news/india-hindi/india-carried-out-two-successful-test-firings-

medium-range-surface-to-air-missile-system-5310534/
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 STheIndianEXPRESS

Thu, 31 Mar 2022

With two more successful tests, Army version of MRSAM
completes trials

Three days after the Defence Research and Development Organisation (DRDO) conducted two
back-to-back tests of the Army version of the Medium Range Surface to Air Missile (MRSAM),
the agency again demonstrated the missile’s efficacy by testing it in sea-skimming and high-
altitude modes, thus completing the development trials of the system.

In the two back-to-back tests of the missile conducted on March 27, the agency had tested the
missile to intercept a medium-altitude long-range target and a low-altitude short-range target.
The series of tests have been conducted at the Integrated Test Range (ITR) at Chandipur, off the
Odisha coast, as part of the live firing trials against high-speed aerial targets.

For the tests on Wednesday, the performance of all weapon system components, including
missile, weapon system radar and command post have been validated. The flight tests were
carried out in the presence of senior officials from DRDO and the Indian Army. “With the
conclusion of flight trials for different ranges and scenarios, the system has completed its
development trials,” said the Ministry of Defence.

This MRSAM version is a Surface-to-Air Missile, developed jointly by DRDO and Israel
Aerospace Industries (IAI) for use by the Indian Army.

https://indianexpress.com/article/india/india-test-fires-surface-to-air-missiles-odisha-drdo-

FRONTLINE

DRDO successfully completes development trials of Army
variant of Medium Range Surface-to-Air Missile system
with two test firings

The Defence Research and Development Organisation (DRDO) on March 30 successfully
completed development trials of the Army variant of its Medium Range Surface-to-Air Missile
system (MRSAM).

In a test firing from the Integrated Test Range at Chandipur off the coast of Odisha, two
MRSAMs of the Army weapon system achieved direct hits against high-speed aerial targets. The
successful flight tests once again proved the missile system’s effectiveness.

Wed, 30 Mar 2022

3



Stated a DRDO spokesperson: "The launches were carried out establishing the accuracy and
reliability of the weapon system against targets covering both sea skimming and high-altitude
functionalities within the flight envelope. The performance of all weapon system components,
including the missile, the weapon system radar and command post, have been validated during
these trials.

The spokesperson added that on March 27 the "missile system was successfully flight tested
twice against high-speed aerial targets for different ranges as part of the live firing trials". With
the successful conclusion of the flight trials for different ranges and scenarios, the MRSAM-
Army system has completed its development trials. Both Defence Minister Rajnath Singh and
Chairman DRDO, Dr G. Satheesh Reddy, who is also Secretary, Department of Defence R&D,
have commended the DRDO, the Indian Army and Indian industry for the successful flight tests.

https://frontline.thehindu.com/dispatches/drdo-successfully-completes-development-trials-of-
army-variant-of-medium-range-surface-to-air-missile-system-with-two-test-
firings/article38464234.ece
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AT AfxEge At gram gaeh afAfa F vaved & R
ar QT (10) 3R AT =T (05) F TAT 15 g0 a31F
galIcel (Terdiee) AT s@ar scaree (vaad) dr adig
P sl &1
TITTHAT AT g AIGT hT HEALTAT H 30 AL 2022 HT 75 el H HArT ATIHS T FIaT
Heeh AATT (FTE) 61 dob g5 37 TART A 3,887 FHAUS T H 91 F 15 &oh 31

gellehieey (Terdie) MfAT STl 3cuiea T TG & 3eAlesT I FHoY & §1 $8H Jelrar
SreITaTeT GIAT & f Ao & foIT 81 377 1S 9 Tfiehd fhT 1T B |

odh TSI, gellehice HITAT Tl ScUlest (ThwqdT) Teh Taerll &9 & f3airse, faenfae 3R
AT srcaryferes s gellehicel &1 Fed & TBHTT ¥ & H & &7 Silel aTel 31 §ooh o3I
gforeicet 7 45 gfarera amare T g, fod arg 3 - 55 Frady ae faar sreem|

I gellehicex TaTH G&TdT, i d &id U, ITfaeiierdr, faraid &, Fais wX off feaaa
B TedieT, F3l o & Atae & @iet, T 3R qura fHA (FTHAUIR) 7 F&7#, o H
ATy T&TT YOTTell &l Eaed lel (SSUST) H e, HTciehare AT (A1) 31fFare, el aifa &
351 arel faATeT 3R T & 3 arel faAE (3R0) & @ Fars, scafts Farg ard
g IS¢ T dTel TR, STl U AR &131 H fAGIRAT 1 Fas &7 SIad &of aAr
STEAT e Foll T HETIAT el H 3TN 8| F Felleplce HRATT arg AT 3R RAT Fer
1 aRETeleT 3TaRAHATHT T QI &t & foIT shreht gsTaerY Fifard gier




373Tel 3 & 4 E2rhT & TN 38R T 3771 ATell e ITARThATIN bl T oA & AT AT
F ATl & foT verehia st & Jeret, 41ea, TR 3R 3R RAvaad 3R dgci ads a &
T & ToIT Sher-adiare GIaemsit Sier srcamefoieh deheiient Td YoMt s Tehiehel feham aram
&1 TOTE Hihae 3R FHT TICHA TG ST Fs TogE TaAeT Sigafaifnar s Tagel
AT 3T & | 1T BT e o ScTeet TERIOT H 3R 3meYfeh Fur TaeRl gomforar enfaer
gief|

3TcATAI A 3TAATST & Toc, HRA T &8 7 3ol ATy foAes Teheiient 3R gomferat st
Tt ®7 & f3oms, A aur fAfAT e Fr 379+ &7H7dT T ITdR TaEdR T @
TIUTS GaRT TerHTd &7 AT IMcATIeR R ggel @l 3 Serar &I qor a1 # @t
3cUTes Ud T&TT 36T o TACMRI0T I Y@l SIM THHlTd & Icdleed | o H o3l
geltepIcexl o Tl AT TR T3 & g1l | Gooh oTSTep geilenitel Ugel § &1 3T Tideer
e 3 &1 st AT & T Seted 3reA SEAE FAAVA3 & @, Terhwd & Sgelia
GRIGEECIES

https://pib.gov.in/PressReleasePage.aspx? PRID=1811674

@‘ Press Information Bureau
@ Government of India

Wed, 30 Mar 2022 5:30 PM

CCS approves procurement of 15 light combat helicopters
(LCH) limited series production (LSP) from HAL for IAF
(10) & IA (05

The Cabinet Committee on Security (CCS) met under the Chairmanship of Prime Minister Shri
Narendra Modi on 30 March 2022 in New Delhi. The CCS has approved procurement of 15
Light Combat Helicopter (LCH) Limited Series Production at the cost of Rs. 3,887 Cr along with
Infrastructure sanctions worth Rs. 377 Cr.

Light Combat Helicopter Limited Series Production (LSP) is an indigenously designed,
developed and manufactured state of the art modern combat helicopter containing approx. 45%
indigenous content by value which will progressively increase to more than 55% for SP Version.
This helicopter is equipped with requisite agility, maneuverability, extended range, high altitude
performance and around-the-clock, all-weather combat capability to perform roles of Combat
Search and Rescue (CSAR), Destruction of Enemy Air Defence (DEAD), Counter Insurgency
(CI) operations, against slow moving aircraft and Remotely Piloted Aircraft (RPAs), high
6



altitude bunker busting operations, Counter Insurgency operations in jungle and urban
environments and support to ground forces and would be a potent platform to meet the
operational requirements of Indian Air Force & Indian Army.

State of the art technologies and systems compatible with stealth features such as reduced Visual,
Aural, Radar and IR signatures and crashworthiness features for better survivability have been
integrated in LCH for deployment in combat roles catering to emerging needs for next 3 to 4
decades. Several key aviation technologies like Glass Cockpit and composite airframe structure
have been indigenised. The future Series Production version will consist of further modern &
indigenous systems.

Under the Atmanirbhar Bharat Abhiyaan, India is continuously growing in its capability to
indigenously design, develop and manufacture advanced cutting edge technologies and systems
in the Defence Sector. The manufacturing of LCH by HAL will give a further push to
Atmanirbhar Bharat initiative and boost indigenisation of defence production and the defence
industry in the country. Production of LCH will reduce import dependence for Combat
helicopters in the country. Light Combat Helicopters are already in the import embargo list. With
its versatile features built in for combat missions, LCH has export capability.

https://pib.gov.in/PressReleasePage.aspx? PRID=1811565

—a [NDIAN DEFENCE NEWS

Global Defence, Aerospace & Security

Thu, 31 Mar 2022

IAF identifies 28 emergency landing strips on highways

The Indian Air Force (IAF) has identified 28 Emergency Landing Facilities (ELF) on highways
across the country. Ministry of Road Transport and Highways in a statement informed that five
such ELFs are in Assam, four in West Bengal, three in Andhra Pradesh, three in Gujarat, three in
Rajasthan, two in Bihar, two in Haryana, two in Jammu and Kashmir, two in Tamil Nadu, and
one each in Punjab and Uttar Pradesh.

These ELFs are capable of operations by Military Aircraft and can also be used for a similar
class of civilian aircraft if required. This information was given by Union Minister for Road
Transport and Highways, Nitin Gadkari in a written reply in the Rajya Sabha, the ministry said.

Gadkari also informed the House that as a policy barest minimum number of trees are felled in
marginal strip of land for implementation of the National Highways Projects adding that "no
major impact on environment" has been reported so far, due to National Highways Projects.

"There might be marginal positive impact on environment as more trees are planted in lieu of
felled trees. The ministry has also taken a decision to utilize technology and expertise to
transplant tree in place of telling them. This work is in progress," he added.
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http://www.indiandefensenews.in/2022/03/iaf-identifies-28-emergency-landing.html
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BEL, Army design bureau sign MoU for co-operation in
development of Al solutions for Indian army

Navratna Defence PSU Bharat Electronics Limited (BEL) today signed a Memorandum of
Understanding (MoU) with the Army Design Bureau of Indian Army for collaboration in the
field of Artificial Intelligence (Al) for Defence applications. The MoU was signed by Major
General K V Jauhar, VSM, Additional Director General (ADG), Army Design Bureau (ADB),
Indian Army, and Mr M V Raja Sekhar, Director (R&D), BEL, in the presence of senior officers
of Indian Army and BEL.

The MoU seeks to bring together the Indian Army, ADB and BEL under one roof to jointly
Claim Your New Player Bonus Now with the Newest and Most Secured Gaming Today! MCW
3/31/22, 10:20 AM BEL, Army Design Bureau sign MoU for co-operation in development of Al
solutions for Indian Army — Indian Defence Research ... https://idrw.org/bel-army-design-
bureau-sign-mou-for-co-operation-in-development-of-ai-solutions-for-indian-army/ 3/9 carry out
research activities for the development of innovative Al solutions for the Indian Army. BEL and
ADB will co-develop Al based projects for the Indian Army.

The MoU will be executed in a collaborative manner through a nodal organisation named
Artificial Intelligence Incubation Hub (AIIH). The AIIH will be co-chaired by the ADG, ADB,
and Director (R&D), BEL, with members from the Indian Army and BEL. The MoU also has the
provision to co-opt representatives of academia and industry start/ups.

https://idrw.org/bel-army-design-bureau-sign-mou-for-co-operation-in-development-of-ai-

solutions-for-indian-army/
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@ HTA AN
et wa viga e #are

Wed, 30 Mar 2022 1:09 PM

IR foreet faareT 3R TamR AfY s=«reT & wfasT & ard-
foree ggenfarar Y st Awanst ax =T i

IR foeeT faatet 3R FAaraR Afd sRrdier (ardh) & TEC3TT SHITATCH, Ac-SIRT Sehalla,
STerary GRaciel T H H G 3efehelet, ez Heanfafeal, Fareey Aamni, Faes 3,
TN T FAHTH FATAT IR S T I §5 Tehellenl Pl AT el TN €T Gof & AT
sifasy dr siRa-foes aganfarar v urafAsransit o ot

R THR & faaret 3R dieafaiehr fasmmer & afa si. va agrax « U3 o oy arfatafaar
& SIRT fAaerent 3R JaT FAdleAveh! H Teh WY ol HT FoAg fean, S ad repeias
YSGHIH dTel TEIEIY I TR & T & 3cTe; & SITGHIARIOT oeh HETddl &1 o1 Heh|

ST, TH G AET & e, "gHANT faard g foh 31met g oot dRaeh YAl b AT X @ 8, 9
ST HIAT3T &Y AT AT 8 3 safav defas Fesnfiar & R & werdy dor &
HEAT foRar ST ThaTT &, o fh wfarae & Aregs A1 dRgs TaX W AR danfast r
giAreY 3R Fiferer aer & T ATeI AT wied 1 gTeliieh, FUf golol 3R FAERMTAT & ST6TR
FATRYT & AT I I AOISTR Tehotlehl H Seolell Teh eldl &, fSTaer g7 s
HeTe el el hT ST & 1"

7. TG o SHHT eolW [T [ TS & & cgagy 3cqre), Yihar3it ar Janit &
T & fow Tgerd regernet 3R alt Ger T ATl 1 3R & 3regaernet J fera o @
TS YA F 3TH S & 3k g Ao o1 AT IegleT ahal, "37TeT oId HR
39T TS ST 7587 YIS T 3T HAT 18T &, HRA o TIT 37Tl 25 TSI T YSHT Siiae
T3l &1 & dfAF 3R TRAPI AaIRT & ATegH ¥ TR favar Srwam|

TSIee TR & AT0IST, Fott 3R e e OB e # Fe defae Felgshr  foee
o Hg-3TETeT AR Ulel Hioord o $H &l ol I@iTehel ThaT foh SliT 2T oh I B dgaiilel
9




deTfeIeh HARETSh g, 3og IVTTEAT Y HIeel HFd I & [T SToldy 3eJeherel T fuere
AT & forv faareT 3R Sefhr 1 3uter ate 9X fAcey # tet i STWd g 3R
SR T Teh AC-STRY HFcTaEYT T 3R FeT &, S TasT Y Ueh Jog@ FeAleh &1

HRA # 9T & TG Heleoist Terd o Teh Tiaeatdl faea & fasame A diegifrer &
HEcd W ST 1| 3oglal 31T gl foh St ot & I FgANT T Folqd faRad &, 3¢
ARG TAEATIT & TATUIT & fAT Serarg IREcT, FIEE, TEG3T 3R Jansit & yarg
TETH A, HTHUTA T T o FIIROT 7T, ST AT TR HIH AT 60|

HRA TR & TALT HATCRT H I Fia (IRTA JU) A T Thaidll « 38 T &l
@ifend forar for faamrer 3R dleaifarhr aiat ¢ert o st agater & asiy 8131 & sared ¢ 3R 3T
TR SEd [OFAR & Tl e AT TR g1 7R foeeT THENS Feanfordr 7T &9 F AT
ETHAT fAATOT, FYFT T 3R QAT FY IHTIIF ceheiiehl 3 FATAR H¥el I Fieed gl
e, TaaiTet 3R AeZNTNRT fF79T o IARRISET THIET & To@ A TH o Aol o R
TEAT & AR-cRIT & TR H ST 1| 38 Ielldl 3egial Ire T e FiehehT faer-
arsR-Aifae gonfert, sofdecs AMSfHE AeE, Faica aE5g g TFaIdisl, TaTs Se:
AU AT 3R AT 3f3ar & IR & a1 Fr

g% 37Tl FIAATEAT F s &3 H TEANIT I FHGAN R 8 T=r 1| 548 gaTaroig
A oY AR et aRvaor (Fenifdlan) arfafaferar, drehgua Wezfatnar, faeged arfaeier,
-SRI e A feha, Seaic fAHATT, 3T 3gauT= T faehre SHisha &l TectR 3R
ﬁwaa:rﬁw,aé’amgédw“l%, faamer & afgerst Hr seied), Terd-arcg g
AR, #YeA-4T8T NTTS) CHHE g 3 hollfT HdshAl TIETUT T Fedlaor, gRa
gISSIolel H HIRC fIeel Scapsed g, Toieet & MY GATRMEAT3HT (ATer) H Ao ATerehcii3i
MR HIAT, TRIAF BRI MDA F T FEANTT Jg1d, I Y 3137 (G AR
fS1eeT o 3fepre [Aeh HHCTT & TH3ITSIRE HRIHH (AT Hsha) AMA &

S8 ATt aTet 7 gl faieT #HATer, d=irfeieh 3R i@ Jegaere aRve (FTHE3mS3m),
ST e s (G, s e saes Tive ErEATANR), e 3R
SSTAARAT ITHUTT 1S (THSINE), ey fasma &g (&) & %3 aiss iRt
o fgear form| 9 3R foear afasT & =g ==t &1 31K 319 So1a & v sTa<ia 39T
https://pib.gov.in/PressReleasePage.aspx? PRID=1811566
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W¥ Press Information Bureau
@ Government of India

Ministry of Science & Technology
Wed, 30 Mar 2022 1:09 PM

India UK science and innovation policy dialogue discussed
the priorities of future India-UK collaborations

The India UK science and innovation policy dialogue discussed the priorities of future India-UK
collaborations with focus on strengthening the startup ecosystem, net-zero economy, climate
change mitigation and adaptation, sustainable technologies, health innovations, clean energy,
R&D translation, and new and emerging technologies.

Dr. S Chandrasekhar, Secretary, Department of Science and Technology, Govt. of India,
suggested bringing investors and young innovators together through activities like roadshows so
that startups with academic backgrounds can be supported right from the idea stage to
commercialisation of the product.

“We believe that global challenges we face today do not respect geopolitical boundaries and
hence can be effectively addressed through scientific collaboration and not competition. Indian
scientists are globally recognized for basic and fundamental research. But the conversion of
research into commercial technologies for wealth creation and lab to market transition is a
challenge we need to face head-on,” Dr. Chandrasekhar said.

Dr. Chandrasekhar mentioned that joint research leading to the development of commercially
viable products, processes, or services would provide greater returns in terms of economic and
societal benefit to the common man and on money spent by the two governments on R&D.
“Today, when India is celebrating the 75th year of its Independence, the roadmap for the next 25
years for India will be determined by scientific and technological innovations in all walks of
life,” he added.

Chief Scientific Advisor at the Department of Business, Energy and Industrial Strategy at the
Government of UK and UK Co-Chair Prof. Paul Monks underlined that the two countries which
have some of the best scientific minds need to work together on using Science & Technology for
climate adaptation and mitigation solutions for decarbonising the economy and move towards a
net-zero economy which is a key challenge of the future. British High Commissioner to India
Alexander Ellis stressed the importance of S&T in a contested world and said that the two
countries which have a strong legacy of collaboration should work on challenges like climate
change, health, enabling flow of goods and services, translation of R&D and so on to solve
global problems. Shri Sandeep Chakraborty, Jt Secretary Europe West, Ministry of External
Affairs, Govt. of India, highlighted that Science & Technology pervades all areas of cooperation
between the two countries and need to be discussed at great length.
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The India UK STI Collaboration mainly focuses on human capacity building, joint research, and
translating research into applicable technologies.

Shri S K Varshney, Head, International Division, DST, briefed about the modalities of
international cooperation and talked about the five major technology missions Cyber-Physical
Systems; Electric Mobility Mission, Quantum Science & Technology; Clean Fuels: Methanol
Mission, and Map India. Delegates also discussed possibilities of cooperation in areas like Indo
UK Scoping activities on environmental sensors, CCUS technologies, electric mobility, net-zero
technologies, advanced manufacturing; revival of industry R&D programme and frontiers of
science; new and emerging technologies, participation of women in science, startups and
innovations, rejuvenation /strengthening of Newton-Bhabha Ph. D. Placement and other
fellowship Programme; India UK Centre of Excellence in Green Hydrogen; female researcher
mobility to top UK laboratories (POWER); institutional links for early career researchers,
outreach of VAJRA and SIRE programs in UK academic community (international programs).

The policy dialogue was attended by several senior officials from Ministry of Earth Sciences,
Council of Scientific and Industrial Research (CSIR), Department of Biotechnology (DBT),
Indian Council of Medical Research (ICMR), Science and Engineering Research Board (SERB),
Technology Development Board (TDB), India and UK who would in the future interact to take
the discussions forward.

https://pib.gov.in/PressReleasePage.aspx? PRID=1811297

Scientists discover distant long-period comets quickly fade
away

Wed, 30 Mar 2022

As comets approach the Sun, they release gas and dust known to astronomers as cometary
activity. For comets passing near or inside Earth's orbit, this activity slows over successive
orbits. University of Oklahoma astronomer Nathan Kaib has found this same comet-fading
phenomenon occurs as comets make repeated passages through the more distant region beyond
Saturn.

"Long-period comets, those that take at least hundreds of years to go around the Sun once, spend
most of their lives thousands of times further from the Sun than the Earth is," said Kaib.
"However, sometimes they develop highly elliptical orbits and, in turn, make regular incursions
toward the Sun and its nearby planets. As these comets approach the Sun, its intense heat turns
their icy surfaces into gas.
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This cometary activity is what gives comets their striking appearance in the sky and makes them
relatively easy for astronomers to find. As extreme heating from the Sun steadily depletes their
surface ice supply, the activity of comets passing near Earth diminishes, or fades, over time."

In this study, Kaib discovered that this fading phenomenon also occurs among comets passing
through the outer solar system near or beyond Saturn's orbit. What makes his findings surprising
is that such comets experience much weaker heating from the Sun compared to those nearer
Earth. In fact, unlike nearer comets, the Sun's heating is so weak that water-based ice cannot
evaporate on these comets. By running computer simulations of comets traveling near the outer
solar system's giant planets, Kaib showed the gravity of the giant planets quickly shrinks the
orbits of distant comets so they make smaller excursions away from the Sun in between passages
through the outer solar system.

"We should therefore expect that the outer solar system has many more comets on these
shrunken orbits compared to those on larger orbits," he said. "Instead, astronomers see the
opposite; distant comets with shrunken orbits are almost entirely absent from astronomers'
observations, and comets with larger orbits dominate our census of the outer solar system. Rapid
comet fading that occurs during this orbit-shrinking explains this paradox, since it will
effectively make older comets invisible to astronomers' searches." Given that distant comets are
hard to study due to their remoteness, astronomers' understanding of comets is mostly based on
studying the ones on orbits near Earth. Kaib's finding suggests that passages through the outer
solar system may alter the physical properties of many near-Earth comets before they are
discovered.

"Fading among distant comets was discovered by combining the results of computer simulations
of comet production with the current catalog of known distant comets," said Kaib. "These distant
comets are faint and extremely difficult to detect, and comet-observing campaigns have taken
great pains to build this catalog over the past 20 years. Without it, this current work would not
have been possible." Kaib expects the Legacy Survey of Space and Time, a 10-year mission to
survey the southern sky at the Vera C. Rubin Observatory in Chile, to rapidly increase comet
discoveries.

"The comet fading characterized in my work will be critical to properly understanding and

n

interpreting this imminent deluge of newly discovered comets," he said. The computer
simulations for this work were performed at the OU Supercomputing Center for Education &
Research. Kaib is currently on sabbatical leave at Case Western Reserve University in

Cleveland, Ohio.

https://phys.org/news/2022-03-distant-long-period-comets-quickly. html
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ISRO to step up tracking of space debris

With space junk posing increasing threat to Indian assets in space, the Indian Space Research
Organisation (ISRO) is building up its orbital debris tracking capability by deploying new radars
and optical telescopes under the Network for Space Objects Tracking and Analysis (NETRA)
project. A space debris tracking radar with a range of 1,500 km and an optical telescope will be
inducted as part of establishing an effective surveillance and tracking network under NETRA,
ISRO chairman S. Somanath told The Hindu. The government has given the go-ahead for the
deployment of the radar, which will be capable of detecting and tracking objects 10 cm and
above in size. It will be indigenously designed and built, he said.

Radars and optical telescopes are vital ground-based facilities for keeping an eye on space
objects, including orbital junk. "We plan to have two such radars deployed 1,000 km apart for
spatial diversity. At present, we have a Multi Object Tracking Radar at Sriharikota range, but it
has a limited range. To protect our space assets, we need to augment our capabilities," Mr.
Somanath said. Data released by the ISRO last week point to an increasingly grim scenario. For
protecting its space assets, the ISRO was forced to perform 19 collision avoidance manoeuvres
(CAM) in 2021, of which 14 were in Low Earth Orbit (LEO) and five in the geostationary orbit,
according to ISRO's Space Situational Assessment for the year. The number of CAMs jumped
from just three in 2015 to 12 in 2020 and 19 in 2021.

Last year, the space agency monitored 4,382 events in LEO and 3,148 events in the geostationary
orbit where space objects closely approached Indian assets. Fragments from the Fengyun-1C
satellite (part of the anti-satellite test (ASAT) by China in 2007) and the Cosmos 2251-Iridium
satellite collision in 2009 accounted for the maximum number of these threats. The observations
also covered 84 ‘‘close approaches of less than one km’‘ between Starlink satellites and Indian
assets.

Space junk or debris consist of spent rocket stages, dead satellites, fragments of space objects
and debris resulting from ASAT. Hurtling at an average speed of 27,000 kmph in LEO, these
objects pose a very real threat as collisions involving even centimetre-sized fragments can be
lethal to satellites. ISRO's efforts towards space situational awareness (SSA) is coordinated by
the SSA Control Centre in Bengaluru and managed by the Directorate of Space Situational
Awareness and Management at the ISRO headquarters.

ISRO officials say the volume of debris is likely to go up in the coming years with the increase
in space missions globally. Globally, 2021 saw the highest space object-to-launch ratio, the
ISRO report noted. "In other words, more space objects are placed in orbit per launch. In 2020,
522 objects were placed in space with 102 launches compared to 1,860 objects in 135 launches
in 2021," it said.

https://www.thehindu.com/news/national/kerala/isro-to-step-up-tracking-of-space-
debris/article65274219.ece
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