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(BIOTECHNOLOGY)

1.1. 7=

(Introduction)

ST ST T 37 qAe e it [UrET § G A 5 ScATal & A =ator § sifees shwarst, stat a1 yorrfersi

FT ITTRT FIAT 1 S ST F A5 7 a1, a3, g v fier su-faw=i § frarfora B s a6 2

o A AT WTRIRIHN (XS TTATCHIAIS) — T TS FATSAT T ICATEA FA o (7T AT T I F AT eAfaved Aa
et o [AECITET FY IT T T ST FT (AT F 6 (o7 €7 T T TI07 it S arett =i
TRl & Heter )

o AT AT VRN (FaTEe FrARHATSH) (P& T STt st Fgr AT 8): 8 90 81 & 3caTed AT
ATeAT & forw au Lot e Sl shenfiis wiFamst & @&t g1

o BRT S WY (i Srrewis): 72 F F qeafed g1 sa+ siavid, die-gfawre wael & & a7 T-
TTArefT eret o @t feewm S forwe e 2

o HET ST WM (S TEIHIAIST): THF AT TA-STAd ZIAREF St1al.F T FT AT F2 Sy
AT S ST ATATET T THRATT ATt 2

1.1.1.9779 § S ST g% i oty

(Status of Biotechnology Sector in India)

o ST TR e, BT ue sreEntieh e 6 s 991986 H T Aed USHT §1 TEeht T I S
STRITRERT U sgfa sita s & o | s ud auforsesweor & I ya™ w2 & forg it 12 o7

o T, fara F ofi 12 S Wi=ifrehT iasi & & uF 2

o e S WT=NRIEAT T |, AT ST SRR I AT AR TRTAT 2 iaera g

o FAHTT H AT A FTATHHNRT SANT e T 11 i stae &7 2

o WA, ST AT &% (AMAT afaq HFew) § fowm & Fweor Fieer adeo, sqay saa™ ua A=t
fafafeEt g Rl Taed % &9 § IAT 5l

o AT T U sfiuier wra (USFDA) ZTRT SIqHTTad ITadl it §&aT it M8 ¥ 91d & [49d § 7 sq
TR % FTE AL T & T Tg AN (recombinant) gHeTfed-at Jaa T 99 T2T 31 &

o WTET H S WTRATHIT SR I SHOfer &3 FT AT T & ST 7o 60% & 3rfers Trores o forw 3awar g

1.1.2. ST Sr=nfrht F agaIrT

(Applications of Biotechnology)

o AMAAF €T & GO (GM) ®EA— dT&i/Faar ® Stai &1 Raiftade DNA ST & IR 4
FAATLAH STTRT 7T 127 81 7g Meaferfaa saee & |graar #3d! 8
o AT HIl & SATHAVI & FHAT Dl TTALrelt T o fory (fidy Fie sfiw iy S)
o v AoiTa® Tl (¢ffd, T@T, FE, qTT) % T ATeH Tgasiie a=q  fou)
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o THW FaTs o IULTT I ATAT ZITIT T FH FLA o ol
o TTLT ZIT @iAST SUTRT &l F&TAT i F@T o [oIT| (g Fa&T il 3T & ofTe T g T ha T gl)

o IS % TI9a T[0T T FET & forg, S ey T 8§ 99F Mo a=4|
o I 9T FIATT F AT FTAT H Il AT & af GM TEelahi T START Hieh Tt il Fahter F[oor fham i

TEAAT T FRTAT ST THha T & |
she FrfereaT: g srgafors o 3 geme &t afeaferd wedt 81 amarr st 1 =atce a7 o § sttwansfier St &
FIAT I TFI FlA T AT F2 o (o0 STAT STTAT g1 7 TR qTEE TN ST A9 TNT T TATET &9
T ITAT TRt ST FRaT 2

BIHIR ST Tg TR, TAT 6 T S1<h T STA AT 9% STh & A s TawT (Sieh HhaTT) &
TATE T Fewor 33 § qETaaT FdT g

w1 FRfFr (Stem cell therapy): =0 TAecaTes =fhcr & &9 § it TEUSTAT | Tg TH HITAHTH AT
I ST AT TART FY TRErE, Sttarefier = erfawred Sasht St qemereas Aqiar fl agraT oot 2
SF-SUAR (FEOARUSM): T8 TF AT e Tiad gl T00 TS I F =8 F37 o Taiawonig
TEUHT FT ITHANT A UF A0 e & o gewshar (S Strar, &a), gtet (P e -3a= o #7
STTAT §) AT ST USITeH T ITART AT 1At 81 IS AT S|

ST T Sfaq (Al SIE Tl Ud 376 Tg-3caTal, GEAstial T Sirq AU F cqe [T T aTer 247
g1 eraTelt o Thvaw & IeqTfed arEl-soeied Ud Seihl, YUHiE, 9YAl, gESHE!, JiaT e ¥ I 99 &
TAUETHRTT T IATIRT hU ST 16l ITAT-SISTe &1 Tatfersd qraTed Sa-2 6 2|

FTITRIE e ATATHIEheherd UET TThaT & S ST F Tt & ATeTd | @r Bhal 6l qroor

AT H AT AT STTAT 21 AT RIS e O e BlIethne & 0 oo § {9 g & ararnrdihne
FT T FHA h THEHLT & G T qeal wl AT L €9 92 9 &1 g & 2 919F el &

T | gl FLAT 2T 2l

N FATE ATNF FT & Helrfad FATE 1 FUrE AT 2@ fFew § A (Bacillus thuringiensis) SETI & e

cry1Ac ST 21T 81 =9 SA¥ &7 5319 9719 &l Fierar™ (bollworms) F forT faem=h a1 3a7 g1 39 Th1e a8 19
o TTer T AT T AT FAT & (T ATeh STATEA Ao graT 2l

f-aifradc DNA T & 10 a1 At SSifaat & DNA STl &7 39 § SEa giee AN =aad § i ed
FFaT STTaT €1 28F g1 AU SEfors Gt w1 ARt B srar & Seewr s fGEm, asi@E, F#f6) 6w
LT &A1 H 6T St el

1.1.3. ST SrATHET & F q7er FAraar

(Challenges Facing Biotech Sector)

FIAIHIATST [[eredd iR st 3Rar o (v S stenfReht R s [eas), sraaEtas =1
H HMTET Sal dfgd S STl ScaTal & ITANT gq AT Farg it ST i a8 w2ar gl T8
g 3 2008 § @9 # Ffad gl

T 39T &AL (sunrise sector) H TATHATHT & STATF & FILT FHU, TATEST 3T AT & T T AT ATHUH
& § T S SRR AT AT ATefeithd e SaTie (AT SITEH sherd) FT F1d T4T AT TqH
& H HTT FEAT 6 G | TLA(FICE STAA) FT FTT TG HiSA g
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o TH &FAF FIT W ST ATer TSI il H&AT UF AT, TAATT § ITASH HIASA ST 0l TAdT H 7 gl T
FIIUT TH &3 o A1 Gl § &1 FH g

o SANTENRERT 2T F forw i sraear # fRa-arwror st et 21
o WA A AYAT AW AFqT &1 AT F7 AT § 3w afeay w3 o7 st g Wi B T ant #r

FE T B
o STANTIRIAT & ST ITFIUN T = A0 F G2 | S STHTEhdT T SAAT g 3 T8 gAY FeqTor § o

T AT FT Tl , QT 3T Foll GLAT T&TT FT T [ g T gHTL TATALIT o ST § HEAAT FLdT gl

o fAfRams vd sEEERTE FRIAET F FT0T A FT A & T T FIRAT T T Tiaedst § asit
[EEECISIRG ]

1.2, THF 7 wrenfdr e o (Faas aTeaarst Saaadc ®gast: 2015-2020)

(National Biotechnology Development Strategy (NBDS) 2015-2020)

LD

o THH 9T %1 Ay Rf{wtr ga a9 &t derar A 21

o NBDS "#% =9 A" FTEAFT F Fq(q A0 SF WA ITal w AR #7 F o agaaqet Feer &
qHIIT T e s FAT AT g

o IT ATHYT UF [AhTE TAT ATTOSATHI & [old ASigd @€ L= F7 (HHT07 AT FIAT ATl gl T &F, 9 6
AT HHTEAT T AATAF TG TR eht €9 & TqL FJAT Al gl

Torfa

o JAFTMAE TLATT T AT, AALTHATHE 3T FAL-FAATHATHT TN | FAA FTATA HT AT FeAT TH

ST AT H AT AT
o FHIFHY, TUTALIT LAHAT Ua ITTHAT. T FTLAT T FHIAT|
o UE, TUR UF qrHE T gy AT a5 ug @= Wit geRted weAT
o T WTftET & 39T W H AT o =i wutaeer qeaw [T wm
o AT 2025 TF 100 faferam srfeat iaw stfora e T AT T F3A & o7 T AT TAT FAT

o I WE THIMT T AW FTAT — TATEST AT, T ST TI90T, Fo=e Holl e fareqm

o TATTH HIEHS UT ATATSHIATSIT USHAT FTSTHA (STae A= 3fiT S Sr=iiRehr forer awg) 7 727 #7 7a\a
GSIT o AT H T ST Sehtad fHeer FeT)
Ay

o NBDS % At # fasma-g=riera a9t & forg yrEfis qaaw ud S=fRar # S uF 9@ F79 2

o NBDS T, @TaI 3T 9@ & & § wqaefl dAqre & g9 % (o0 ITeTed ot gl T8 TE qras s
RSt AR (PPP) FRIFHT % SIFH & ATEAW & 99 TR STRN & AqaeT il G0 Fd % o0 {19
Y Tl ¢ ST T T TR SIEeT & 72 27 &1 & 2|
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o AUAT TTATFATAN FT SAITAT FA TF AT THTLAT % TATE FT TAH FIA F [oIT I &7AT FT TE AT
AFTIAFHAT | TAHT Hl T U AL AT 10T FTS1E F (70 T SCATRL & (o] & o7 Faer & 7segq
FIA T ATTIAFRAT B

o TAIH, ST TRATHINT o ATH oI U FTLA i HLITONT Te FHTAT e 0w § =6 Agcaqur qiaar A9
T T F9T & forw fEerre getaat & e it sraegewar g

1.3. @7 g7 Ra¥ ¥ g grwe RarfAsa

(Draft Guidelines for Stem Cell Research)

et § #=i7?

o T ENH AR AT e aug (ICMR) T S ST=ifehT faamT % aganr & won a4« o+, 2017 %
o genfar g feem=ert av o= Yohe F2 gq ST 36T 3T 2l

o AU TROTAEer F ST o A1 H @27 g7 R+ &1 Gaaterd w2 g w™r g

feerfAdert # =/ wfasfea e @ g2

o T IS = FI o &= # wiastea o mar €, 7 € =3 SHenea sha 3y qom feirefaee Fafam

o A=W F 14 A1 ¥ a2 stuat AR &7 F a9 9 94 (A7 ot vz gn) et off whrar & qof ara o £
g7-A2T Feal

o UH fafwer araer o fely gwrar/a= wriornrst s Bt g gree ® wamraeor R ST @)

o FAIIIAF-EgHT grelaed gataa wre |t e e

o 3fE@™ ya@dT (developmental propagation) # oIt SHIH eNfad A9 goT, STH ATST & Hod Tqar
AT (gametes ) FT ITART FHLAT

o T UAT vy o foewra & T o =0 § g7-/327 17T & arg Aa o (TRt oft Arerw | 3o
ERIR R EIREC IR I ER R IEE CE R e D R R R ECR e s

o TSLET T VY FEA foren Taehme % feReft T wwor § Relt ot weRte At W wew e w1 ST AT ST a9y S
FTERRTF TIATST FQAHTA o TwTe § HLTIF 2T

TS TIRIRT

o SISTV[ UH ERIV] & GXEUY (0 & o T &l STHATSA Fgl ST 2|

o SHaTeA Ul uE sim-uffér aads 31 duifas =7 & =& gor & f&fore siv afera srgafaes afteds
e & o et e S aear g1 =7 afiadar & S o arer forgp & aeft wifderTet g  veia w7
o SraT & T UEt gEeAret S qrEt e g s T Srar g1 T EAr /e Si9 o F#CAR
CARIEA

o SISTU[ ST AT AT T & DNA H Ufefw & gy Twf & "afad sfiai # e w71 §99 ar IR 39
ATTATTH AT T ATt Fifet & wermiafya B S 21

o STHTEA TRTERT F AT s ATAF ST THATH 02 2 B

o T SAM H sreaTiord Tfede FT FFaT 8, S TaTE= 17 a1 Thd gl

o TH AT ATdF wor oft J=T gor & T 7 v=fen SOa & gy agr Are+ arer Afsaras® o ag o T,

FFT &1 T aeq (commodity) g1 a7 <71 ?
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e a9 Red feenfAder 2013

o UE TEW A AT FT ITASTT FIAT & TAT 290 | [FAfaseT 2797 STHT % g THHT (hel T 177 IZ9T &
T ITAT 1 AT AT g0 FHA ATATT T&TH el HaT gl

o FIHAIIHA RHAET [T FHITIUIEF T q Zaeaicare (HSCT) o STATAT v THT T/ T It T
FIAAT ST T qFS & HET TIT § TAT AATF @A HATHE ATHET TTH FIA F G2 ST had [FAT7FHT
2777 o TorT SUART o ST 9ot Bl

R
o Herrfad fReriH=er, ¥ew &« NE= & g7 Wl A & dI=T gl

o ¥ fRemfAzer =gme uftanfae wew dom % fAwior % forw qort 3 wanr & "efea et wr o vt w2t g
FAITh THH TROTHETET AT HITARTA TAT FAFT % aeqweor(commoditization ) FT @A a8 T &l

o = TRemAdent # wqfRdrée FHITAFTAT F TINT HaeT ITIH THHATY [aiiag it T2 2l 394 & & waee
FNHTT fFerfazer 27 % TorT arart 7 Iuerse grar 2l

1.4. qTSATRIFETT SO AT

(Mitochondrial Gene therapy)

et § #=17?

o FATZeE FARTeH #it TgHA HieATSHed UT UiFsaarsit sl et (HFEA) 7 W2 ATzarsifreae eaede ot
(MRT) &7 Iqafd I "off e gt & 70 A7 Tga T2 o gl off 3 aft- ag agr S=a DNA &7
STTErhTeT T IHehT |TAT U {UaT & AT & TAT g, AT (hel Figam a1 & ST grav g

o TE TIHAT TAFAAT TTHL AHAIH 6 HIETH & HOo 2l T

MRT & Y& iR 78

e MRT &7 @19 7% 8 T I ATeeraiiveder TRI FT Tk | TZTAF gt g ST 209 TATET /T & IThr Gt o
ZEATAT gl Tl gl

o TT THHAT &1 TEIHT § HIH 0l ST Haat & — o 1 NI S 1 ST F2ar & qor = 2 foew
TIAHX Tl e ohl TafoTe FedT 2

o TIEFAET e e it A @ w2 -

o AT SMER 7% TH I YOI #T 78 FA % &7 § @7 J1qT 2|
o AT Tofae & F1 T FITHT Fo7 FT TFH AR SAHATE T TILFA T 6 T ST g1 AT gl THHT
oo g 3 sreaferss TRt arelt gzt fegar f TamTeafid gt adt 2l

o SULIRE HAAT AT geTd # orw =y 2 7 faamrfy 72 Rureer 2T e Ieh geaiaeyr & TART FoFaT ST g

T T ¥ PR SR R

HER:

o T T AT ITLUT AT treael DNA & Iq= gIe aTel =JTaeh LRI il UHATH | TgIIF gl

o THH TEUANT A5l AT ST THdT FFiTh HEFA TS a9 % &7 H FTd HAIT| TH A6 Hl T ATl
e F9TT GIXT =0 TahTE o THATHaRT T #ATq 36T ST 9adT 3l

RENIEE

o 9T TF MOTTF & | THHT &HAT AT A ATAT Fls AaTia (FAfaswer) Treo q51 gam gl

o g "RSTEAY A" F 0 | g FT Tl @ ST HHAT: A ST T TEHLT FL Tl 2|
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N T g

o WA, ALHT anfa S 3ot § oroft off =& et a¥ Wiaad 81 TEAHT 6 7 T@r a1 il qar siY
TATAHRTAT o (70 AFET F THA g o ATF THEAT FHT T AT &1 36 AATAT STEEHAT FIAFHH
AT SATATET H THATIT AATIITF STeTrsaTal il gL FLA 6 =T THTET B

1a. Mother’s egg with 2a. Zygote with abnormal
abnormal mitochondria

mitochondria
3a Pronuclei removed from zygote

fertilized with sperm
o with abnormal mitochondria,
transferred to emptied zygote .

4. Embryo with normal
mitochondria and
maternal and paternal
genome transferred

to the uterus

1b. Donated egg with 2b. Zygote with 3b. Pronuclei removed x
normal mitochondria normal mitochondria (and discarded) from zygote
fertilized with normal mitochondria

1a. Unfertilized mother’s 2a. Spindle and associated chromosomes
egg with abnormal removed from mother’s egg and transferred
mitochondria into emptied donor egg

Abnormal

3. Reconstituted egg
is fertilized withsperm
from father

1b. Unfertilized donated 2b. Spindle and associated
egg with normal chromosomes removed 4. Embryo with normal
mitochondria fromdonated egg mitochondriaand
and discarded maternal and paternal
genome transferred
to the uterus

1.5. gTfaat f fuaw efiw

(DNA-Tagging of Convicts)

LRI

o I YR ALHIY UF FIGA HT YT JAT FT L@l g AT 6 U diFd serad § DNA fFfie & wug e
STUSTLOT T FETH FTOT ST STqT &gy &7 IdT AT ST T

DNA firefifeaT, freft =rfce 3 Stiem % s (&) o e w2t 81 =0 =fEerarerse s et %

A o7 STre Afraferd g 8l
Tt ATEt F ST T 99.9% THT g 81 TR, 9w 0.01% H 39 wgfeEe F di Wieme e g )
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= e e § &, FEFaaerssd % e St 1 S| § g gl 2l
TH AT & SATHH T ATk & o0 ATGAT gIaT gl THU I T 9¥ gy & Uk A9 T &
T DNA THAT T RIS, TFa e SAE it 37 TI0e § AT 6 q767 6 &9 H TN 61 ST G| 2l

DNA RS & wmsr

o TAHAT - ATAHT AIHAT | gl TF & s(ferw ARAT & DNA 91T ST &1 DNA TRrefsfesr & Areaw & o
AR & F SqTfart i = it 1 Tt g

o FrEaEar- @7 A1t uArfafie S % srfeaed (subjective) grAT €, & faw frawdm g sfiv DNA
TR & Streremsit ot 781 g1 JadT 21

R GLER

o TTET F ®F H DNA TL&0T T AT A1e7 stfafaaw, 1872 sfiw swqzrfeass giwar |fgar (CrPC), 1973
HAIT TTHTH 5! 2

o Fw A 2012 | T q¥E FT g% TATE T o7 S 3 forar 3 SRt % Soes o ooy e § o A om

o AT ST ATLA H LT TTAFATA ST FATAHT o6 TSATT Ueh AATATAT FiFETT TAH Tl HATEST TT
ST & 5 @g 87 uar grar O aA1HE € ¥ qreAT w6 hH TR AT S[ar g oY o7 YA § a8 "gea ot
DNA HT&TT FT T T 4T 5

1.6. SA=r" HEHRET

(Genome Sequencing)

RERRIE Y

o SUATH HIFHTET & smerd 37 Ihar & § Srar dga T St § DNA =faasiierssd a1 &l &1 #i7- et
Sfrar % DNA % fR#for gq STeart A, C, G & T & & & SFrerar | fRegiwor o sar 21

o HAA SIIHIM TRTHT UH 3 8T ATqATF AL | sy a7 2|

MEAS]
o SIATH HIHERT I3 H7 U (39w SO F a1 & offer 3 a1 § TFAT < Tt g I7 FF F FF Tg a9 §
au g B ag Ao Ste gt Raa 2

AT S TRASET

o S % TIHH FT g TH [AATA Tg-HEARTT TATH AT, e 5T 13 a1 (1990-2003) it HgAd & Tk HIHT
TS S % o7 STEardY S S a9T St & = R #2019 &7 seqfvie Jame BT wm

o TIH HGP Ft HGP-%iz wrats fadia #it HGP-773Z FeT

o U TRATSIAT T 32T HTAT SIIAIH T FGHTET Hl T2AT AT| FIATAL § IATART FHl AT o6 Sgas q9 &
forT DNA srhw forae 7 Y strasashar 2, 3% 39 Th HGP-7ze aiasHT &1 At fa
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ST R ¥ S
. TR ST SRS T AN G () AR ST 21 o A AR AT DNA SRR F s

ek Tt =T Th e srora sraeredt Y ag=mer 7 ST Jehclt 2

o e Felt stfengia = Sergara TnT & "atera e s &t ag=me & o saet STt T S7 2=T 8

o T - GEASAT & X S T AT 3T HIGHTET 7 TerRATA Hl TH QT FHAAT A AT 6 (o7 STTRT A7
#T AT T&TH T 2 |

1.7. FTATATET ST

(Yamanaka Genes)

LRI

o TN EI H, AATHRI 7 T2 hA-6 (IL6) ATHF UF 'qAT9 Fea (stress factor) # @IS &t g ST T WI-

SHAHELT U] 21T g 3 ATHHTHT ST (Yamanaka genes) #iT &79dT Fil FH Fd & (oI [SFHET 2l JohdT &
o TH WIS o T, ATHATATHT S{IF FT Fqq: SATAGE = TohedT § ITANT AT ST qaheT 2|

JTHTATRT SH T AgA
o TSI & GHTALT TTEH FITAHTSN HI AgSee 1T T/ FITatsn (pluripotent stem cells) & & T &

o THET RBC 3TUTEH & folT s&qwrer foham ST 9adT g F11eh 2157 O AT T 1900 iPSC o Heyfua grar g ST
JTHTATRT S & FatET gidr gl

o TH UF FEI AT F T H I@T AT T@T g FAITh IAHT STTNT QNI A Zaralt it sfi=r o forw Fra o wrehar 21

o T WY FT TH FHITAHTAT 5 TN % (AT T=qoret FRIT ST FohelT 2

o TAGHAT ATIHTSA 3T FHaAhl T Flag 3T HLFAT 6 T1U STTRT (AT ST AT 21

EGIERI

o IS, FHITAFT T IH FTEA(TAT) H ThT | Fgd HAA Tal &l

o ST TTHHT 7 &l 2

o I UF AAT T F=gwe (O TXEMT % FT H AT ATAT 8) Al o ISR FT Tohad § ST T TTTRTIHT FT
Ih AT QT SEAHT F TT2 JFIT TATdT 2

ST, AT FNARTAT b L ST & 37 qor ¥ swaeaehar 7 arsare fFar ST a6ar 81 34 Sfat &

Sga¥ aaer, FfeRcT SR ST STHETT F o H§ T2 SUATAT FT ST R

JTHTATHT ST 6 A

o T I AT AALTF S ¢ ST o6 GHTY T H ATIARTAT T TITITH T Tl & ST TSI STTNT AT FHITQrHTaa
T qASHTed F T AT S0 T fawforg w2 % forg e S werar 21

o T AMHRF ®T 7 OSKM F AT & JHT JTaT 8 (Octd, Sox2, Kif4 iz Myc ST F 9ger oTee /), =9
ATHTATERT S{AT T ATH SATATAT AT [T FTHTATHRT F ATH 9% T@T 497 ¢

R G (2 FIAFTQ): T TNAFTT FT/SFE AT Goar F1 UF a1 g AT [SF 1902 do & forawfera g & erwar
T gl

TATHTAT: 27 Fo7 T a1 &I Hd1 § YT 677 11 € g0 ¥ (TR ©@F §) 7 gece fevqo ¥ (g &7
Fo) T TX G IAT A1 AT T i HfrewTet § FAfEd g i ST AHar AT AT F S 97 A
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T STTaT 3| SR & U cgRyie @297 Gor TTAT AHT THR1T Al 19Tl | AT g &l & HaT T@dl gl

iPSCs I &

iPSCs, FTfIa (somatic) FITARTT T & ST GO TH FITAFT3A (embryonic stem cells) Fit 38 FTd F3A & T

TR ¥ T2 §| FATAET, TEH AIAFTS 6 (1T gOT ZcdT o TAaTareas START &l 9% w2 (@47 747 8

T o Y foret oft warre iy rforpTatt 3% Rwior & Few 2l 81

2 G g7 T HEeA:

o TH T, WYHE AT gZ&T TN S TNTT T ITATL Fided ol 45 FATAATE T&TH AT 5

o I TATSH FT TLEAT FA % [0 TAT ATHTA AFHTE FT AATT FXA T TR 1T FHT IAT WM 7 FT8T
fareerr faetaa we % form)

o Y AT FA & foIU o Ut AT § TGO S &7 F& FFE grar g 3T @& FfAF0  afaued
FITRTAT T ey TTAETT AT 2

1.8. 503w sftra f@sm
(Synthetic Biology)

qrEat & #4912

o YA, FAW Sa fAAW & "afaa Aifa HHior & fore g gl

o TITIXUT HATAT FIT ATLAT SANTATATH H FAR Stia. GF1 9% 1 T2 FTAT & JeAThT g o d AT 3
St fafaear F @Faust & UF q9g F oA w1 Fag Ay = )

o I UF sia:FAwTe g g orew shta fFam & forw SsifAaRar & st & srfaer B Srar 2

o IAE AT FAfAF sraFal S USTeE, SHfedh qfFew ug wrfoewrs F few siw fFutr § a7 femmw sfEw
STt 3T qA<aT | TEEa F3aT 8l

EIERISICRERICE K G ERIN

o ATTHITATA(Microbial) FErees # HfEm sfiar s g zamed, &, S99 el oY o TETIT T IcaTaT [
ST FFAT g1 THHT Ueh FAToId IETE0 A1 F QTR AATATILT ZaT AefHias (Artemisin) FT aTforeg
AT 9T IATEA 2l

o gew Sl w1 ot H9T F =7 K 1 w3 g P G war & S g == B Ghfaa e F e o=
T (Shfaa sitar & 37e%) o AT (Toxin) T&Tt T 9aT @TAT ST 6T 2|

o THHT ITANT ST AT THTAAT o HHIT H Y 3T ST ThaT g1 THHT UF IIL0T TI el (e THHE g ST dd-

LT w1 FT dga? faFed 2|

o HISEIIF * NF 2O H FT TATALI & [T S{vd, &H STAT L Tl TTAH ITINRT g 38 TN | AT ST
THAT B

1.9. IAIT AIFW & I o7

(Biofuel from Aquatic Weeds)

gt # #=i7?

o |IT @SR & IATHFI 7 ATHT €T & I T AT TAT ATGUI SH- TA-FFHT (water hyacinths) =T S
T % IATEA | g FLA & AL Al G Al
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ST ST 7T B2

o STC(IA TG, I LU (unabated) TTH § ST ST § Fleg HLd & AT TIAT (AT =0 U7 HLd § TAT ST TqET
& H AT TN T AT THATE T aTd 2|

o TSI UV o AT THEAT Tg 3 (o F STATIAT, A, ATATAT § ST HSTLT &7HAT &l FH FT ad gl Tg A8l
AT T FARTHT ZHaw T | TaT8 US ST i qTA7 § a0 3T FLd 2

o g ATFLSH FT TIT FH FT U TIUH qcAl 6 AT H g FT A Iearad § A7 FHT F2d 81 Tg A [Aawr
F AMIEgT UF |Iad &l a1dq F3d gl Tg To8 & [o[0 [FHare €1 &l AT Fg16T ad 8l

St $a AT 3?2

o THET Ty Sreht I AT v Ao b 3 wred| F UTH AT AT 8, AT Lo %k w7 § qrearioa #Fw
STAT g1 ST S T I7h SId STITHTH & AT T F0 FhAT ST TahelT 2

TET S g A

o 2015 F AT U TARLONT ST HATAT GIT LT A S AT T oA AT TGT] BTeAtien g7 | & AR
T YSTTorae Ue YThideh 6 AT T SS9 & Traterd F9¥ F1F7 7 A "2 2 ATFa a7 31

T 7 2o A H swvpg Rerwand

o aruforg/ e / Hraia sffo # Ae-arer I AT T ATATSISA &1 IcATE AT ST

o 2017 % YfrIH T F AT 20% AT Lo (FTATSISA T AR-ZAAA AT F forw) F Feor #1 uw
Tk & TEQTE 36T 74T E

o ICUTEHI A IET ToF T&E FAH & [0 I-GTA A  FATSll 6 IAqH FHAT o (MSP) i =9 srafesh
TOTTer & |1 Y FTUAf

o TSI 3T ATA-TAAA i @R 0 qaq @i o7 (MPP) & =0T safess Fomes & are 6t
SOt

o SE-2YT Fq FATUI, THEHRIU ST IcHEH T2 &1 & & q19 1 AqEe, G ofiT 929+ 9 @ S
T sroem) zae G T & S gae oft onfae 2

o fEdt fidY F S7 Syt & forw afeast s sae afgd B weres Y= &7 ST asa €1 58E a1 gr
AFLTF B I U TP sig-2e1.- {8 & [wior o2 fF=me B s awar 21

o fT, urTeel fi¥ THraT YT FXA & o0 Ta=a=T it regerar ¥ U TP 99 S99 a9y giufa wara
#¥ ST

o ifq & Frateaas it L & fow Ffae afea 1 sreaerar § U U ©EnaT FHET 6 e TaEr S
ST

FAT FIT FHAT 2 TIH HIH T SR STH SAT-2GT 1 FHAT 6 SCATEA 6 (70 TART 67T A7 AT ?

3G & T |:

o SF-TYF SIATYH SUF FT faFeT T FXA 3T AT Fo1T ATALAFHATAT T T FA H TEIIF 21 T g

o SEF-SYT FH YUV ITTT FZA o HTLU TG F ATAF STHA g1 TATG ATHRT 3T TAaT] TREAT F =6 T
H 7 faerar =0 gga § oFfad i Fdt 8

o I IH(CTF SHF HIT ATAN ARTN T TSTE IUAE FIIA o T AT T 00 AT T AT Fed | AT Fgraar
T THhd Bl

o % Ao #:

o SA-SHT % ICUTEA g [T qTell F I & (o0 7 & a2 B 6 Aa9qFhar gial gl =9 A § @rer
AT &l TTH FA o [o1T GT BHAL T I g FH STH ITAH Tt

o TEE ATANRTH, TLATI & W FA A ITTeer T
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o SE-Eue wEl HT Rt F O srverha srfern qra § o1 it straemsRar gt g1 ToE AfaRn TuH gar e
T ST Tfere graT gl

QT F T8 H:

o T TIAT UF HTLAW & (o7 Aga¥ LI AT ST HFhed T 2

o ST@ 3T FUIUT T Fefa & off agaw & & |rHaT T S |/ehar 2

o T FHAI o STTUF ICUATET F T hIAd H FHHT G| THH TG a0 Kl Ta& ATerH FIALT T

QT & faae #:

o T THF FHG AT T F SATeF ATHITAS gl & S Fle Ua HIHT el ol 7ag He gt gl

o T T, ATEAT AT IHTEH o (ohed o & § FTA HT T 2l

Ao

FEIT: TEH T HET, =7 a1 | o e T 7 19 7 0l aoi1d AT SEeTHATsN T QLT FLd | AT 6 dqe

T BT FIAT AT ATGU| GH T G FHAT 0l IcATEHAT AT AT ATHATT UF (016 < T80T T= HdeA hf

ATTITAFHAT & ATIH AZAT THTLTT TH Toh| SIS TAET, TAATA TG HTA ATl STF AT T T TOT 3T 7

qHAT 81 THF ATTTE SAeqHTorw & F o€ A FT AT TG SLTT FHAT o0 3G & (o0 AN 7T ST
qHAT B
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(NANOTECHNOLOGY)
2.1. vf=w

(Introduction)

ATTETEH FEIT: TITAT & AT, TLHTI A ¥ Jgaaea T Ea® (macromolecular) T 9 AR (Yg&a) Fi
THAT TAT 38 THHAT &1 T g1 AFTETEH g7 9&T % S0l Ud TR0 E €q¥ 9% AT [UIeHT ol THam
STAT § ST 2 & AT gHIY HggH Fid AT £q< 9 G947 9+ g 2

AATCHIATS, FEQA: AAHIET T 9¢ A T e FI=or gy dv=ere, SUsun oY et #i
AT, SHHT AA (characterisation), ITITEH ST YA gl TH THE 9¥, T21F F AHET WiTde,
TETEEF, R, Sfaw i TaTieh e e o7 G i 8 Tagr F9d & A0 Fied Al
TATHT T 9o FTAT AT FT I 8 S 72 & Aad [@ae & =i F (S 887 3@d 3T 7gg8 F3d g) 7 offd
91 ZraT g1 T8 A i fAfersar, = ofiw Ay & o 90U &varS g 2

2.1.1. FATIAT

(Applications)
Rl o=
o T HY T H : AT SUler F TROTHEAET AT THI F TAT 6l SHAFLA ATl STHLUT HT WHIT gar & S

TUEATHA STTAF FAA g ST FHT, TFNIAA TAT ATALA SHRHATT KT TAT A | TAT &1 T T<6 A7 6T Fa®
T THAT THH ST SITAT & qF UHT 6 &l Ad-9-3-7=7 ( lab-on-a-chip), arar=a, DNA = eifs & =7 &
STTET ST g

o T RAtadr: AT T AT SHRTE AT ZAT F AT H 3UART AT ST "o € e vt vsie i adie
# fafere Tl a7 A&t Fh 4T T TN @9 T TETATT FH FIA | g1 Mo

o FEY FT M S IUATT: T AT HULTHTHAT FT START Fideh AACHIATST & FEL HITARTAT T TAT AIT ST
qFAT § o7 Ivg 7Y {61 ST ThaT 81 A1T1 FIAHTH T qqg T ISt AT FLh AAT FIAHT H FHT
FIfSrTsR T Afera Fram srar &)

o FHdAF ATAIIHEY: AAICHATS(T &, FIHT & FITART FAAAT IT =T AL T TIHAT 7 @@rar a9 & o e

g AT TiferRTIFeld S SasTHae 1T Ggadi F STANT Fleh Hadw AT T ATRed Sdsi il
T § FgraT et qehdt 2|
o R I e, gem W FE aaEte S 97 9| 71 TEie a9 T TEE gl A1

AT & T TE(e, AT AT H ATeNE T T g 3T Agcd Ul AV HT H4T FT GFd gl ol dal, T &7 a5
H SITS-A7E ¥ A g ST o HHY o ATEAH & (Hfehcds &l (o1 STHAT S50 HT Thd gl Heged I =
ATIIETEH T ST FHT AT TAqT T 3 396 ITA H /g7 ST 7607 2

o  IET ST TE-ATSHIAR TAUE: AFeHarst § Te-amiies ieee Jaar v 399 g arel Jras
AT Tl el 3l &AHdT 2l

g

o TQT T FTH ST Hehel AT HEL/FHIT/HITSIT STHTUI o ATEAH | GHAT TR U F § STAMT
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ATHA-ATH i A=Te (combat) ST Rt & qaaF gi¥=ml & §971eT T
HTAT /I 94 (fire motor shells) T STANT FIA ATl |TSHH TAAT SA+TT F 1T HETGLTH ITHL|

T

GTE THERIIT IR, TH THATE 6 FILT IATH AT, qATH THT 37T FATH SaAT0ae (GFwT & T dga¥
TRTORT ST T ITH FT THAT gl TG IURT FIU & 1T TFAS [ofohsl T FHdT gl

F F T H, SAEHITET ITATT § AATSATHATT FTHIAT FT TR

BT TTETIF AT AT Usiel &l HICHT Feeh GaT TaTes aqT0 T@T ST 9FdT gl ATt 3 AL H7
AT (magnification) TaT &TH & o1 ST& Hehaahi T ITTRT 63T ST THAT B

T AATAedT SH Tiasifa Icaral 7 TRt IRTers & 9 § ITANT FhaT STar § a1 g & 87T I e Far
FIA AT AT T GTHT FLA 0l AIAT &HAT FT0 AT g 3T o7 Heae aRzeqsni it qoer § zeeht
TUEATHT FHF TTAT H ATITFHAT gt 2l

ATTETHAT STeTRT TS ATl 37T AT % AT (FIHAL) FTET Hle Ud g Sa T e|

fTHT T | TIUF T 3T I S AT @ & (o0 -5 (bio-conjugated) S=TeRT (THHI) FT
START e FY IcqTEHAT | 5|

#Fe st Freat  Feme o forw oiet & ST g gRatdd St 31 1. 0.0, &7 3qeo

HAT-3TERT THY F ATAEEE TAE FA & o0 Aamidt 7 ST Si-98E (precision) FT # fow
AALTF GFL HAaT ITHUT § ITANT 2|

Fret & T w2 F o s sttt g BOHE & O TR #§ qEe, S (gel) srarta
AT ATH &7 ATE (AR od gl o 2

ALY 3T ITATT

ST erred, e, ofiT Retaiithre (STATd STRHTTH TaTAT & qh F gq) AriAedt |

HIUFT 3T TRISTART T TAT AT 6 (0 AFTHH

S egd % forw_Aarand SEze (Nanoporous zeolites), S9IMRE Fga® ¥ Uedeze g
(attapulgite clays)

ST STTe 37 ST o ToIg Fareh = AT

ST UL & ST ARy & forw Tio2 |«

fRfor

STATETS o T TERTCE AT Fhle T ATeIF TTed TA & [T qAT A0 FL=ATU|
qTETHT 3T A At sasg w3 & foro o7 gfarel a=ematiEm
e 3 fehTa: srame, Tdgt, 9, M, Fhie 3 Td STHT ST TH1eT F TTasid + {orT AT Er )

FTATT T I F T TIA-ARTS A qTAT T (ST o (orw, T, avor, =)

Ex I

FTAT AT 3T AT goahl AATETHRIIT 92 SATETRT AT gregoTd WeTX0T JUITferai|
FieH Sled T SMLTRA BIeralcad qod ST AT Th19T IS ITHLI|

AT T % forw swrfore fhew Fifds # Free aqred|

BT ITATE o oI A3l
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Agriculture

B
¢

4

&

A e

Food Processing

Food Packaging

Supplements

* Single molecule detection
1o determine enzyme
substrate interactions

* Nanocapsules for delivery
of pesticides, ferulizers
and other agrichemicals
more ciliciently

* Delivery of growth
hormones in a controlied
fashion

* Nanosensors for
monitonng soil conditions
and crop growth

* Nanochips for identry
preservation and tracking

* Nanosensors for detection
of animal and plant
pathogens

* Nanocapsules to deliver
vaccines

* Nanoparticles to deliver
DNA to plants (targeted
genclic enginecring)

* Nanocapsules 10 improve
bioavailability ot
neutraceuticals in standard
imgredients such as
cooking oils
Nanoencapsulated flavor
enhancers
Nanotubes and
nanoparnicles as gelation
and viscositying agents
Nanocapsule infusion of
plant based steroids to
replace a meat’s
cholesterol
Nanoparticles 10
selectively bind and
remove chemicals or
pathogens from food
Nanoemulsions and
particles for better
availability and dispersion
of nutrients

* Antibodics attached 10
fluorescent nanoparticles
to detect chemicals or
foodbome pathogens

* Biodegradable nanosensors
for temperature, moisture
and tme monitoring

* Nanoclays and nanofilms
as barnier matenals to
prevent spoilage and
prevent oxygen absorption

* Electrochemical nano-
sensors 1o detect ethylene

* Antimicrobial and
antifungal surface coatings
with nanoparticles (silver,
magnesium, zingc)

* Lighter, stronger and more
heat-resistant films with
silicate nanoparticles

* Modified permeation
behavior of foils

* Nanosize powders 1o
increase absorption of
nutrients

* Cellulose nanocrystal
composites as drug camer

* Nanoencapsulation of

neutraccunicals for better

absorption, better stability
or targeted delivery

Nanocochleates (cotled

nanoparticles) to deliver

nutnents more cificiently

1o celis without affecting

color or taste of tood

* Vitamin sprays dispersing
active molecules into
nanodroplets for betier
absorption

2.1.2. ATTHIATST T FTATT FHEATT

(Current Issues with Nanotechnology)

Fafrr & et 42

AFTCHIATSIT T HIAT TT THd 7 F% Hel B O] (<47 gl Fh, 797 TH 9% ARt o @ aaqr«=es o av
ST &0 T g {1 Tat 81 3 AFIeRIArST F THT THTT T ol TATIAT § ST F5 adATT ATTHATHSE 3T
TEITTT HHT6H FT T _FAT g 38 THE, ol 7 I8 & 6 8 uF Fow o1, a9 a1 afwwar aqrsraitent &

SALETHe Ul faTH T qETET TAT T 2

T S T a0 42

ATTEHIATS T GIET T T2 & =T U 77 T FATAT AR 6 ST 6 10 {9 TTEST 3T qq1ae0 & forw
ATEHTATSHT T HHTAT G g

AR g

IETET & oI, AFTEHIATST T TF | ITANT FoFAT ST ThaT g1 THH FIET AN Al THSTdT I SAHHIT 33T ST T
g AT AT 3T A=ITRERT o 1= =6 g1 TodT 2l

fAwrashier i sreamfaemfaa <o o e

arEAT FT TR 9T T THE Fereawq fAwraefier 3o F Fg 9 & FAiq 97 adeareis’ w1 S g ) a9y
AT 9% [ULHT FT TAT GIAST F TUIHT 6 T FIA & 0 ITANT FFAT ST Fham 81 TH THE 396 T
IcqTEeRT T FATT &% TATIET BT Jhed T 8

A S8 Haeft 72

A St fawraefie 37 &7 79w =9 § uw U6 3Wed g0 &= § Sew O sty A sreEeT i sasasdhar g,
T TR IS SETEH @IS & {o7T F99 FTAT I8 TFdT 2l
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2.1.3. qATCHIATST F1 wAF FFrT

(Evolution)
Ot geatiT FSHET (1998-2002) H Ugelt ¥ Soor@ FhAT T o1 fF s siiw sentier & swofy e
(sTTa=TerendT, TraTTead, T, HTad ST Ad1 AT ofS) H SAHETT &l J@rar o & oy TE giaemsi

T T AT o0l SATIAT T ST AT
greriteh, s sie stenfadr 9w (DST) g o 2000 & "sremiE ax Fwrdbwa: [ st Sysr

(Programme on Nanomaterials: Science and Devices) & S[HTE % AT TH a1 AT

A =Forwe, s wATer F fAee siw st @A F qeraye § sagay, 2001 § g e $i)

AN 98w (National Nanoscience and Nanotechnology Initiative: NSTI) FT (i 3T m a9

2001 & NSTI & AT T FT 32T ATHLTT ATHLAAT Hl (AR T HEAT AT AT AT AT Arsit
ST ST &l TLTAT <AT AT
TTEET THaH T FoT (2007-2012) § T FT | TG S TAT 6 &3 § A7 G0RT S 997 I 99q 3¢

A T GoIT FI ATl 3T ATATISE-3ATTE Eaeor a2 SAT9e® TA7d ST atefl T ATSTATsN T Iocr@ AT 74T AT
F4 2007 | AT THaT TISET & AR & G707 =899 1000 FIE 9T FT Fole Aded 441 e & form
[REUSSRERIERIRIT

TEqET, 3 7S 2007 T A7 A= T AT Arsi & qHT Gl T AT a1, TETaT af AT [Fhiad Fad &
forT DST g, 391 &1 ATHTead Fe At 7T arer, e sii A9T argq U T@reAvsit (A7 Hem) &1 grames G
T

123 i e

FAT GEHEA T 650 FIE FIT &l AT | 1287 GHaS(F TroAT arer # SNTM it 38 o< 920 § [Aiaear &
T ot /Y waTe A e e F Ao T ST Fd g UF TR a<hed | Fer 4T 6 e & v &
TRUTTET=T, ST 91 OF S W= F &= § aAq7=E THeei & gaw 7 g § 99 7 fay #2009 07 0
AT

TH U T H, A9T (9, AN 3@ AqHATT U (A F F@raT o & for SIfe & Tfereh A H arrh
T ITART IcATal, TORATsT 3T SRRt &1 ot Iga BN THHT HaTad TeATq Jal=hl fi reqeqar &

Aot e swrsfEer g BT srom)

2.1.4. 99T RBagF

(Major stakeholders)

s sie wenfeht fasmr (DST): DST, 9t AqreamTaistt Tar=Te Yorret # qree Ustet g1 299 1980 F 39rh
T T THTT 9% 3% 9497 G0 9¥ AqHITT UF (SFH ol G267 & & (o0 Fs HrAmd /ATl 0 e )
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S ENREY fWEr (DBT): DBT o &7 & 47 ara-3arelsht aeaem U3 [ ¥ & & whg 21 2007 %
AT AT TS §, DBT 497 STaT-SH TS 9% Uah HIAFHH 7 LATEA 7T =M

el 3R gEET Srenfehr fawT (DelTy): DelTy S qor, 88¥6Ts T e & o st amsft
¥+= (Centre for Materials for Electronics Technology: C-MET) #¥ #Tq=T #1 81 I ¥z AATCHIATSHT AT
we faewm sfatatet, Faw 9 & =R, § afeafd 2

st e Ta gaeq 9T (DIPP): DIPP F & ® e fafawior stenfiet deoma (CMTI) & T A+1-
fafamior sttt Fz (NMTC) sfiw 3wa fafastor stenter sapear st (Academy of Excellence for

Advanced Manufacturing Technology: AEAMT) 3t ®Ta=T #iT 2|

2.1.5. AqrHeftae & qgrfag g & foro warar fRor-Ager

(Draft Guidelines for Safe Handling of Nanomaterials)

o ST ST WA AT & qea AT fem g "SEe T SIS H AT % qIierd
ST (Yaee) & forw fRemfAger siiv agadia FTAYOITE” g 9T STt 3641 7497 2

o g fRemfAder avqa: SAHATT TAWTIATAT T IANN H AHH AT F AT geroil & (o0 qIAH FaATaT
TTRAT o ATT-AT Uk A SITEH =07 Tor1q. % g 9% HF T30 37 SETq qLear STl &l (394
FAT 2|

o TE GAYU  TgAT & ATT-ETT,TTH HHET 6 [ TATE AT A7 FeAT, AT s # fFrorhar o2 s,

ATRTT T SATRTT ForsTe T Tierat &1 FaiiRa F2ar g

o IE fRom-FA<er A9MTSET F AHTr R o qum T va TEaresy ¥ grEiad IcqTal & YAN & oI agade
FTAIOTAT T He RLTRT FaT

TaT fRem-Mder F 39T :

o TAYl Hl UgEM: ATH AT F @A G0 T § ATHEATH Fle ATATE Aol ol HATGT QT § 3
AT TATIET GALT &l STRT § T@TTehd AT 74T

o AAIHU AT GSIORT B TAY THFATT: = fRenfAdent # 0w &7 F A9T TARTTATS T 22k Fqferd aam &7
T AT AT B SAATARTN SR, TA=adT HIAE, AafonT a7 Ao vd foaae £ Rafa § awrs it

TERAT T AL S TTaeT™ T8 T7° Fi7d 8 (o et |7 o7 ot 6 AT A9 aad i H7 JT qEgmEr 9
AR foh ST T S e TehaT 21
o TXAT WHATY :TAFHhIe FqTAAT, AT FIA0T ToT 44T FeRaeq & IRagd ¥ &9 =7 & e+ =737 147 2l
g AT RTLTATSN T LI F=T T TTaagar gt Far g
N T TG
AT ATE| F o AT i € o gor awear S Trg avarrst #7 T gM g1 39 "qwtar far-fAden 7 Ak
T GIC Fle HEH IS T ¢ TAT TATL ATTF TeqqT A1 AT STferg g1 o ARy SHT SHLAT TEheihl 6
T To &7 FETAT & o GTT-879 398 U 9T Ga¥i 9 9T 0T A7 a9 gl
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TH TR, AR 1 fafwer Raamnt w1 arfier T arasiae i qrarteen = 97 &= w7 =Jgy a0
AATAEA T o GATTAT ATHI o FTT-AT AT GHAarat w1 €1 &wef & Ty § @ A0l
2.2, FTET AASS

(Carbon Nanotubes)

TG FATE?

T A1 (CNTS), FTET FT UF ATET g - T ATHAA: ATSH & 99 AR % J0a€ @a1s 3w 0.7 ¥ 50
AARHTET AT ATl [F THTEE F THe T (FT I GhHI0F SATell) § HAFT F97 8| g AR Graer
HTEET 2IaT 2l

TUTAAT FTa | I T @IEAT ST G o AT, Tg TATeH goohl HT graT gl

TART FHTLTOT I[TLH AT § ST Trg AAATRTRIT, TS i e, TRTAAT Y Tare [ & o & § foeqa
THIT & ATIANN | GATET & F STIRT F47aT 8

FTIT HIZET T AL

FT FIZAT TTAIT 5-10 ATSHIHIET SATH F ST SATLFHRTLIT: FTaT TLHTEN T & LT gId 8| FHTaT BIEaT ®
T Aed 0 qUEH FUTET 2- IF FOAT, IF Al AT, FF a9, 37 AT T, I arTAe
oA 3T w7 i fFEar ¥ e w2 uEwe, e SR, &9 s gege § agd & STt
AT Bl

AT THTT 9T ZA 6 HLOT FIET A" H HTaT BISa 6 SUAh THT 7 378k 71 § e g1 st fafsrer
AT ATHRAT H TS % B9 § STANT 67T STTAT &1 375 O | G FIA 6 (0 T Ha Br2a? &
AT Trg T TRAT STTAT S1 ST e FAS, L HBTAF TTHAT, TALCIH qTgA1 ATS § ITANT F7AT 1T 21

FTET BIEaT (AT HF & BIEaT) T THTHE (SIS TAFATEE) | I HIAATHE AERAT § FHIa AT &T HT
THAT B & FHTRL LT g &l

FHTAT AT H START

AT T FA ATl ATTAN H TIH AT 7 FSAT 3 AT Hgead ol g i e qredt #7 329
ST ATATH & BT ST 2

CNTs a&qa: CNTs ¥ arfcas Afead & = Aoiaga A-a<Tgr8a A % AT T 9Tq § THET a0 o Fe
ST 8l

CNTs #eet #feFa saifore # I35 fa=d o a2 o 38T arqe &1 fFegfas qured aem & forw 39
IETHI % T H ITANT 3647 1T 2

FTAT AT § AATIF IF ATIT ATARAT BT g (o8 Hed I FHlad ddleld FT qrd Jaeq & o
ITART TR ST 9 g 2l

CNTs #ee dfea FaIiSe & qrdi oredT § G & a1 CNTs & fEawor o7 sfae & e a2 g9 &ar
ST HHAT 2

CNTs Hea Hicad FAIToIe FT IcATad 9T &9 § Fagd gl
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o TfPWs e i ST wfATrerwar § g gt € 57 378 CNTs e smar 21

o e Afcam FUTSE | IF AT ATAHAT 3T AT FEaTe 7 F¥ IO Zrav g
RS fAffwior S & CNTs #ew #fea waifSre & sigyaeT A T=hag &

o TAFEIH FHRT ITWT: aT7 Tee & forg Teed 3w gie &

o FAfEFIETER IR e, 79 9, foee R e et areas)

o GA IUN: FeHe v 2Ae F The i gooh aot areit arzfad|

o FATENT SATIANT: HLAATHT ST Y ATeF FATS ATl TLHAT |

o TIUEY I A 7w sfiw f3wme & )

MEMS i d9T (Fag%) a8 T9T FoAT WSI: ZESIoT ST AT, ATZH-H ST ATeh-[a, uAre 3w
TS 9|

2.3. aThi

(Graphene)
qfgar & w172
o =fEET Iffemre AT ATEA (11Sc), AT & ATHATsl 4 TIRMTHT T & UF 0 THE 6 SATFehd heFad hl

Gt AT g ST Sgifas q@igar 20 a9 73 TR 121 =i

o AFTMHFI 7 farg & Faw orfererelt qard YTHA T SATIET S BY T ATerF Aagrd adqT % (T FATA F
TR f3haT 2

T UTHIT SATHE R heFaL o GICH

o U Ul AT FF T4 HIET TTEIA F FHY o GTOH 9 37 A= Frershar Tefoia 11 ga¥ goifees Fie &1 a9
TR T T FORT-3T TSt (AR F g+l e (honey comb) Afed Tz #iT U (edge)) F =T 2

o fora WX H &< T9g 2004 § UTHA FT TS % F12 & &f 39 UoF (edges) TF Tgad T TATH ¥ T2 &l e, F
= fRom & sTfarspiera: et & ¥ | SHHT F10 I8 § 3 Ta faeq oy yarted gt & a7 T UST| & a1 8t
AT FEIOT T (F57) T gieg. ST ol g

TR

o ZEHT ORI IHTEE § T ST 2l

o T2l U A Itz U BfaeT (3D) Srezeliga wared €, aE AR T Faer Uk qewry et @rer B
(2D) srforfeeam 2

AEAYY fadraTd:

o TR 3T FOHT FT AT =T ATAT

o TEATT &l TAAT | 200 I[AT ATEF A5G

o ICHTIF gl

o TUTT: UTeRsft
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e I F forw srwaew (Impermeable)
AIANT: YU U FeTs, Wgahi, Il T FHTATHF qLet, AT (capacitors) T FefaT, Foftr Taem S,
ey gaeft qarert ua ST, w17 aet, et v 3T few amfiat va fheat #)

GRAPHEN[ 0.142 am
PN

| Iy
. N

.
o PNPINPNININ
T NP2 NPZ2N2NA2N? o

2.4, gra & ¥ g

(Recent Developments)

TR, e gy Rt ¥ R AT #efae

o AATHI 7 TFH AFTELHE Herger w1 AT fFar 8 St Swnr sereft figr & wwwmy Ruwesr & fGrar s
TR = el &7 TR g a19HTE U 30T &5 & SR 97 3946 g1 SAfers eqarqas oY fHaerdt
IT T IJcATE 36T ST

o AAMEHE HAN, T AT qL dTqell ST AT AT HET FAT Al TIAT Jga¥ gl Tg 3¢ ATIHE | w1
FIA H 0T AT THF g A TH0T 36 707 S AT A7 T FH HAT AT AT B

S GL&OT F forg Ay Aefer

o AFITASTE Ue ST €T % AT F Uk aqHead [Astea Far g S fieqrers &7 [ & F
H<h T FHA | A9 alel el &l [HIa Fear g

o Ig TAT THATE AT | ZIT AT T il UFKATH H HEE FIA o q1F g AAT H FT ITITEHar # Ilx
AT § T g

ATISTIET

o U Ruq WA s frem va ey e (IISER) &Y F9Ma HHEFA daided! F U Ade-ies
et T € ST S 1T &1 T U¥ 14 Fiee o fasTel &1 ScdTad Y FahdT gl

o fiSrafFRE e araer & S 3w S awiiE § it qaae Y gt F w9 F =g e ahar g (59
foreed, T GIHE T Sfa® 9ard S DNA, ST 997 F2 TEH)| I8 99 €9 § I F1T Ioqo [aeqd Hl
HEHT FaT 2l
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““You are as strong as your foundation”

FOUNDATION COURSE FOUNDATION COURSE
PRELIMS GS PAPER - 1 GS MAINS

Approach is to build fundamental concepts and analytical ability in students to enable them to answer questions of Preliminary as well as Mains examination

Duration: 90 classes (appm)\ﬂ}m#/}z“C e Duration: 110 classes (approximately)

) :‘ # Includes comprehensive coverage of all the four
P d 9 papers for GS MAINS
@ Includes All India Prelims (CSAT | and Il Paper) < (] Includes All India GS Mains and Essay Test Series

Test Series

# Includes comprehensive coverage of all the major “‘

topics for GS Prelims '

Our Comprehensive Current Affairs classes of
@ Our Comprehensive Current Affairs classes “‘ 3 MAINS 365 (Online Classes only)

of PT 365 (Online Classes only) Access to LIVE as well as Recorded Classes on your
@ Access to LIVE as well as Recorded Classes on personal online student platform

your personal online student platform # Includes comprehensive, relevant & updated

¢ Includes comprehensive, relevant & updated study material

LIVE / ONLINE

study material for prelims examination CLASSES AVAILABLE

NOTE - Students can watch LIVE video classes of our COURSE on their ONLINE PLATFORM at their homes. The students can ask their doubts & subject
queries during the class through LIVE Chat Option. They can also note down their doubts & questions & convey to our classroom mentor at Delhi center
and we will respond to the queries through phone/mail. Post processed videos are uploaded on student’s online platform within 24-48 hours of the live class.

£\

PHILOSOPHY/ S3FI™A
by

ANOOP KUMAR SINGH

Classroom Features:

Comprehensive, Intensive & Interactive Classroom Program

Step by Step guidance to aspirants for understanding the concepts
Develop Analytical, Logical & Rational Approach

Effective Answer Writing

Printed Notes

Revision Classes

: : ﬂ\gx
All India Test Series Included @\ =5
% & &
Answer Writing Program for Philosophy (QIP)

NENRRNEEN

Overall Quality Improvement for Philosophy Optional

Daily Tests: Mini Test:
M Having Simple Questions (Easier than UPSC standard) M After certain topics, mini tests based completely
M Focus on Concept Building & Language on UPSC pattern
M Introduction-Conclusion and overall answer format M Copies will be evaluated
M Doubt clearing session after every class within one week
T e 2 DOWNLOAD
[’Cla’iﬁeﬁ J VISION IAS app fom
Google Play Store
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(IT AND COMPUTERS)
3.1. qT el

(Net Neutrality)

grEat & #=17?

Fe =it

e STl 3T deas eioel | 9 g o srevae ar yarara (ISPs) &1 fhwr fafere ves, arse sroar qarst
F T H i WEWTd o 6T 39 qeasm | @A gid aTel 22T & (HoqeT &9 g Jaed FedAT AT8U|Tg UaAr
frgia g S 27 Rafa § aame w@r smar =R arfs gor srewqe & wiaey & war & o 7961 g, =0
forgia &t o ot # s quearsti 7 9T F347 927 81 S, Sevde g4 yararst (ISPs) 7 & [[fre g &

=Ther o SIS FA AT T F7 FL AT TELT TSR AT T TSI il %G Feed & (o1 0T aEehr 7 =T

R

e et & 9 | a9

o 3P AT T2¥A2 AT U sMA9TF AT+ FaT F BT H HAT AT ANZT AT ATt e  forw e <59
F ® T H FHTT FAT gl IIGIT o o7, qE TETE-3TT HUAT & HIATed UT il FHIHT THAT % T 9% H &
H ATET 3T gl

AT &7 | Raar=
1. Frefy oft Sere JaT & Ui,
FLEAT AT T2TAT (TSPs) AT Te34e 74T Jarar (ISPs),

rae-z-277 (OTT) AT JETAT (ST T Fg@rse 3T Ofeaoa S€t Z2¥e UF9e gi7e TaT9 Fd &),
AT T ATHHRATA 6 Heg Gag &7 Ffatag iz aivarfog #7dT 81 TRAI, S| & &t U Ta=
e g ST {ed =9 8 TSPs 3fT SHAT A6y oat ate &1 = #2ar g

A w DN

o RfSes after i waan 78 gt #wwar g & e uF g ud G ol adt g i drswditeg
TN & G AT TTETRd H

o giAET"T &1 FEET: Fgd FAAT T [UrET A7 HHTT Faor i T I F 98 ok A 70 Al STqaid
TR FXA F ISPs I SMeTRT U o0 AGETT Hied T a7 gRIT| 366 i, 327 % T Yot & At
Jefager awar  forg quiar e q=i=ar 1 agrEr R

e gefordt & v § %

o TATATE ISPs T ¥ ATAF [ o« il ATHTT o | AIH TeIAe ST AT TATATT T8 TRUTH ST givT| 4T
TRTATSH T T & T3 Ivg, e Sexde qaav=dr § Faer ST @+ & o srearfzd frar ST =R

o afds AT Fe o gl B & foro ant yoreg #3dt 8 ST Seve FaT Jerarst F g3 aree
% forT g 2|

o defaga ¥ A} START W AF: T8 Fde & AwTar, FAw Ten # defogy F a3 fdF 3T F1 Frw
AT B
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T qCHTL G &1 oF § ht AT 8T

o HYEHN T 2015 ® e et U airtel zero TF internet.org f&aTe & &vas # ©. . wnia AT T Tod
[ERIRRI

o W TEHATE A= yrfasrzor (TRAI) 7 2T &f # e #geforét (NN) 9% Us qeset oo feoafori & fow
ST foFT 2

19" of Jan 2015 --
27t of Mar 2015 - -
May 2015 - -

Creation of DoT committee on NN.
Consultation on regulatory framework for over-the-top (OTT) services.
Release of DoT committee report on NN.
9" of Dec 2015 --
8'" of Feb 2016 - -
34 of Mar 2016 - -
19t of May 2016 - -
30" of May 2016 - -
19*" of Dec 2016 - -

Consultation on differential pricing for data services.
Regulation on prohibition of discriminatory tariffs for data services.
DoT sought Authority’s recommendations on NN.

Consultation on free data.

Pre-consultation on NN.

-9 - @ -0 -9 -9 -0 - & - & - &

Recommendations on provisioning of free data.

AT [
o FGHTT T & NN FT FIE TIHTT TIATIT A1 &
o NN 9T €7 FATHEAET H3AT- AT § ATSH G % T2 a7 TIFH & ded  qLEAN [aART ZET 36 S 8
STt At qgaet i s@v@ TRAI FaT &l
o NN & FAfF=fHa w3 & ar-a12 AEHT T TOIIAT 7T TN FLEAT o HLEA il Sraedwar |l fo=H = g
e ot ¥ gefaq amst oot o yrag
o TR ¢tha WU YU (Internet Traffic Management Practices: TMPs) & &%a& &
o g HAT TETATA GIXT E-HATaTo TMP TAT IThT STt Taree il Taa=TaT & Hed Hqad i a9l
TEATH FIAT & TAT SAHT S theh THEF T TATIAT T&TH FdT gl
o TvelAE SfhE & Yaed & {70 Ag AT AT groshior Teifaa Fear &
o FTYH GIORIV- g TXATIUT FaT g FoF qTrehes TMP H T3 9ITioet g
o TV ZIEFIV- T7 arihs TMP FT fAtrermeas: g=1 & afearioa F2ar g
o AZ ThEw off FaT 8 fF gy qATd FUAT Trewde A% ¥ (I0T), a9 Wrzae qead (VPN) Tt &7
TMP % I | TET STU 379ET T5i
o U ATITAHTATT HATH TAT:- LRI G AT ATHAT T TTATHHRAT < % 70 T 97 ATaTad 0t
AT TEATH AT 2
o Tg T MEeAor Fi7ar g T Sevde afw 12579 (I0T), a9era Isde deah (VPN) 3t St e #arsi &1 TMPs %
TMAY % Tgd HIAT STET AT AT A1
o e gt F gava fgial .-
o g T FaT § % 7 T Aty wuarett Tum- At F srfewTer Su=T (preferential treatment of

content), & AT NN F I & 3faqiq SqagT AT SITus|
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o g NN ¥ qad Rrgidt 1 afefoe s &g Feferea st £ sqerEt w2 8-
s ST T(TEH- TredAC % - Tga qAT SATHSATE 6l Faa=Idl w1 o ATIHRT
» e - Fee for@d HT ATIRT TAT F&AT TFe *F =0 aF Tga
fRaTeaT- Feas & ivgr=ys Rarear #1 siea &1 afawe
TR T satfE, dvefom @Efrs &fqerem) qor O ymierim 6 aqaf 728 &

STt
g Te¥Ae & AT § Siq¥ A A T FIAT g1 T [UrEdT ShET STTREAT g1 START 3T §7 38

[eaTzEa, ATITT AT SITIT fAFF S8 FILHT & AL T AT 0l ST &
o AT YRTAT FTT I TMP F TR & ¥ 8 STHITRISA o6 T TILIAAT FY AMGLIHAT o qFaeel H-

o Tg HAT VTATsH gIT Hod qAATsl, Y2oi= fEervarst, f&ere qarsti onfa & @raee § g1 % IHTeT &l
TEET 2
o SATErRTer rATeTThl FRT TMPs & forw ua [Mfera wa< a% i Ieafear &1 a7de &FFar 3w g1 graife,

TSR] o AL TT, Ta A s dohoddh e Teqd 107 &l

o gAAT * IFTEA o & 0 AT 6 10 2
STAET ZTFT0T- HTer STHIHTSAT T GAATSAT T IZTeA
AT FIEF- TAHT TEAT - SATTH STATHISA T SIS ATl (AR ] GAAT HT SHTEA

o Rama® 3T iR AR d Y sraeTTaT o ey

o T TS T # NN F fFfAama 3q =T & o ST T8 aq @ greaon &7 e B = 2
qa® AqATHa- NN FT FIITET FEA o {00 Hls {90 IUTT 7511
HATH YT - TF TgST IOV ST 29T, HRATT HATS I TIT HIS[ET HATHF ST § o w3 5
TAT T SAARI HT (A0 el Fedl
T gam- NN it faffatig & R e, fenfAden qun Fffaet w orfia #w=am ssrgor-
TRAI %7 =TeT 741 fafagae & o Sgwmaget gt 1 [Juer, 2016

o =TH WY T # NN F fafaase % foru fBafse e g 1o 8, 7o1-
THL Q@ T A, FT e ST 2907 T AT STIATS T4 2
=g a7 % oA & "read ¥ wa-afHae
e &1 SavaTiae, TRAI @7 9l TSt srrar i Raemai & a1 uF qganit aea
7 fAfRa 2

o TTTHST T FIT HaE WA AT / FTaTd Tger it TOITedT % g9 7 0 g,
NN # fero AT sie wiaeft e,
TRl Soer=m T ITHAT JTHT A T F0ATS;

Tfe Rt aTfasT 3T QoS fara=w« AT 747 g a7 IHHT SueedT
THL T T HGA
o  TINTEHAT 3H UA % AT H U9 TATT I & [T T gl TH THT Tg A AT § Fganit giewor wr 7
FAT B
o IT ITHITHIA H THATAAT & TH g TF Aewa 0 FaH gl

Karol Bagh 1/8-B, 2n Floor, Apsara Arcade, Near Gate 6, Karol Bagh Metro, Delhi-110005
Mukherjee Nagar: 101, 15t Floor, B/1-2, Ansal Building, Behind UCO Bank, Delhi-110009

26 www.visionias.in 8468022022 ©Vision IAS




TAfQgt

o FIAT gSaTE, NN & STaEToTTsti &l HFSIE FT Gl gl

o NN %F STt Tgesli il ifaq &9 3 % oI Ja T iidsh Sogreri<h i sraeddT gl

o ot gEaerT & famT TRAI =T ffame &t Taa=rar o NN  forw ue stfeem o 81

A T g

o oTed ®H NN % g+ & Aot § TRAI 7 qemHel 957 UF Hg<aqul FaH g1 T80 T i Thaar avhte geT Heaiha
At T AT TAT AT =T 9% {9 w3

3.2. AT a1

(Big Data) \JARIET)

et & #=17? ik

AT FT A o R A7 Sz sre aF e Satotracturst
PR e All the above

TFIT ST T@T 81 THHT STANT SasA 1 AT {7 97 Tarad ' =

T ATHAT FA H THTAT &1 7 647 7T 2 :

faT Fer T 27 : 3 Vs of

Big Data

fonT 22T, TeT ft uw aSt AT & [Ef war § - S s
(structured) =T =T (unstructured) T BT W g1 AE
WA T TEAATA (67 T AT F(FeadT ITHLUN I A2
T, IART Taed IT FLE FHA AT T GAISTF THA AT 6 AT STeT AT THERIT FI il 77T F T 31 2

w
E
2

Tl TEAT/HTS 26 ST & ATT FATHLA 5, T8 Hed w@dl | T S21 &7 g, agay [ o ag=+ 8w agax
U SATITRE FTAATe! & forT siag (2 &1 AR T gahar g1 &3 7 27 it 9g=1= 3V F g gl gl

ST FidFerT F4T

o TIAHI 7 "SI HIAT F 2 WA HEI" Al TgA FIA % (o0 UF 10 qEehT qiufa Tisq @r off| <7 a1 g
AEEHT F 29T § SeT 6L Hd & (0 TT FE F @ o1 AT .0, =7 Forr F o7 v waasn
AT F s ST FTRer

o = AT T AT RATE 2017 F siq T weqa S i IFfE g

favr 227 4Rz gifadt, 2016
o THAI ATV [HTF ST HTo@T TN FIT 0l TAT| T ST AT/ 1eFd G (97 H TI+T qLg AT TIH) T

TATIAT o ToIT ST et ATATaor T T T FH1H 7|
A9 ST IR Te gFaraiaret gifedr, 2012

o WIXT TH A % HIEAHW § 97 Ta7H 87 FaH2 | ATHA &1 TAT| TROmHeasT et & arer fafser
HATAAT T T2 ATAT FXA 6 (o7 TE GAAT & e (NIC) =T UF Jaerse ST =l T34
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e

FATAAT TIH ATHT FT TZAT THE F THAT JAT Aferd F3 F forg foRT 27 7T ITART 2T g1 Faaat =76
T =39 & S9-a o ATA-ATT 90T HITSAT 37T TG O o A1\ it THreaariort T a7 T ITANT FT T

2l

SATAATIAF THTSAT THRT TN AT+T TTHATSH T 7FerF s et (optimize) Tt  forw et &1 zoeF oo 3
QI e & fEaeor ATl il S Fileh IAHT (S FIAT & TAT I ST Kl 7757 /%% 72 % a7 SE FT
TEAT &1 THH STATAT AT THTIT HLATT ST T ITANT I ITFUN il F/F GT5FH Hl AqEH I (optimize)
FEA T HWTET ST &7 997 o9 o fordy et €)

TORT 22T &7 ITIRT FATET T@9TA o o7 § AT 63T S7a7 21 9T ST F9Y & 90 IUA @i §, ITAT
T AT AqHA T AT Fle AT ATATE 0T TFTT F | Tgl ¥ AT AT STHT T & forw fomar
ST 2T 2

ToRT 221 &7 TIRT SRt i T [AeuTEs Har (9% 9%, Gt |§ AT FH §) % [FEu 9T SEH g w5
o o STaT 81 ek 9Tedw | 349 Rafaat i agaw gusr ff s i S gwdr g Sree g s 9 3|
T 69 et graTl e o gy fRfere susont qur ugew AT fParzew b @@l |/ T e & e qT
TFT 2 & | ST ST T 2|

I F 3 AT TSI THAT, AT2a¥ gHAT AT U, FSe HTe dMETISE T TdqT &, ahars & Foed qar
SATIRTTE ITTATATETT T TAqT R 6 forw foRT 22T 7 SUART F2dT 2l

TORT 227 &7 ITANT gAY T4, A AT 290 AT AGAT A 6 1w AT BT S1ar 21 SIgeoreawy gHi g1 iy
FH2T AT THTLT SAAEAT A, ML T ATATHI. SHAEAT T 9T 0T Sl il ITASLAT T STTAF SAqHA a1 o ford
THHT ITANT AT ST TFaT B

T ® fATear

1.2 37 T TA9Te SATaTEr T 3@ gU A1 o fory foT 227 3w off g6 i g1 Srav g |
A Faer TS & &7 A2t Afoh ALahTl Ui (et AT A1 FAT07 & o7 28T SN #37 W 3
1 & NITI ST  oft far a1 i geradr & area-srarid Hifa Faior & = a1 qw2d+ @ 2|

Hfe [Awior & 897 a1 &1 90 IRqG § Fgq FaeT #9797 (FFFF) AIT TR TEATRT TAT ATOTSAF
THATT Al FH B 6 (U THHLITAN F L@l 8l A@eTF AT il 0] FA &0 T F9f=an aree q75e

dad | Tfer T2T /1 TART T2 T2l 2
AT HAEA9T 2017 % Tg T o A (o G % srermterar F off [ 221 &7 w70y foham) Iwi e it

TATT § TATH LA ATl AT o ATHAT o [T g7 & H T F01 &6 10 ATAT FLA qTed LT o FATL(erd
T % AT 227 &1 STTRT 36

WA # fa 8er & gwfea JHifaat

2T HUE ST Tae & oI Ferer gAamar af= (32T Tae i) T 979 &
Y ST WTH FI59F & (LA TEATHA hl SaeIHaT: A1 HHT07 F o0 @77 T27 7 TATE &7 F STINT e
* o0 | 1 U TIaefier FrEaRio O™ AU HERTE Rl q AT ai= ST TTharel & a1 | 97

TATAT T ATRT
ST ST M AT ST TEAT FIET AT & g4 & UFAT AT TF @ A g

ST fAFgRET AT FFo7 @77 T FHT % FHILT A HATT IoT ST & FAI1h ATATT q0T | SATEHTLr T2T

ATATST ITTH gIaT Bl

Karol Bagh 1/8-B, 2n Floor, Apsara Arcade, Near Gate 6, Karol Bagh Metro, Delhi-110005
Mukherjee Nagar: 101, 15t Floor, B/1-2, Ansal Building, Behind UCO Bank, Delhi-110009

28 www.visionias.in 8468022022 ©Vision IAS




T Y

. Gq;:r%aaﬁ%wamWéﬁT@rﬁaWWWQW%l@%WW%WWW
Fal T TITIAT FAT AU T ofF srarereh g 6 sromefiie 22T v yeiRen 2o 7 srert R s

o IUASH T & TH AL T FHl FFA] G TET & (o0 FLHTT Fl AT AT2aT LT Hl TSgd a1 2T

o @7 327 gaTferfdHr | wREA AT Al A W HAIST FIAT AALTF g1 THH [0 ST T ar daet it
AT A T AR

3.3 fFwrsydt

Cryptocurrency

grEat § #4017

o TIig T faedaTsd Uag=sl wehiH faed (Bitbay) offer 7 AR # =qa€Ta SFA FA ST @7 8l FFIAT
o s Y frerR ST ® =amame Fee i giae T w7 2

o =, FfErOT FIRAT 3T T 7 FAfF=wT % |y fSesars F ITART T AT < & 2

et = €2

o A RS a1 sraret St (Fgex ST w4 ) ST g1 T8 Berardl« fEd 92 Semid gl gl

o TSI &ATH SHUT Fed ATeAT TIH Freerwedl feedars o7 =8 Tt AEmHar g7 9/ F 989 AW
T A Teh AT A8 g7 a9 2009 & srees o 37 om)

o TaEFaT= FT AFAAT F FOT F2 TTaeqell Fheerhddis Sier o AT eFaTed, F0aare, drdigarsd st off o1
T

o T TeaaTed FT SITEXW A gl fSeFaTed &1 YA &7 & o =afh & qavaw fHeFars aoe I w1
ZIAT 81 T a1 faeaarsd @iia # fo[U I Il H & T FqL07 (3% F) FIA hiT AF9THaT gl gl

o ToeaaTEa FT ITANT FBATHT JaHT=l |/ ICAT U TATSAT 7 17 FA o o107 AT AT ThaT 2
o faemre= 1 Rwmior AT i a3 arerm & G srar &197 Far & At skt

FIRT STfeeT TSRS gt FTh f9aT ST 2
o AT fReFe™ s7/Fa7 8 | T gl T UF THX & Arasaa daf @i (public ledger) Brad &1 59 &
TG i [T §S § q9 8 ST GH A9-37 59 Tol-@Td § HUSTRA T 14T ]

ST FAT

ST FHT SAFEI T Tgl-@TAT g ST hee[hel il Tgel Zahls — ‘HIS I AT (hT ST9 % 0T | o THEd aq-a
T IS v @I 2l

ST FHT (Rl ST THT FLAT 0l THT THISAT 0 TATOHAT T AT FT THAT gl TErHA 6 T I TAF 90
SATH W qAAAT sl T Fo7 AT raT &1 THT TRFSHAT F ATeAH | qFadl seAlsh 77 sAThi F [=d ¢ ML TH
TERTT SA1hT T U SGAT T =707 graT 2l

SATHaT ARG # [T TAT AgAUl A1 oF ThalT 52

THE SeTaq. T U1 H, sAlFAd Uk UHE 279 ¢ o8 [ATHe AN Tl & o9 [e7egsgae dwid & &9 §
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AT TFAT ST TRt g1 I8 afEdtaat st e, aifas a1 soreis g aadl g1 7 STaienl &1 STTRT
Reer @22, AT, 1% ATfs F2 AN | Tg49m, &7, W, [E afa i TEaRT 7 Feag T § q0ied
T o o T ST eRar g

ATHAETS & T 577797 6 ATeAH F A1 A= A9-3 ey qeash u% sl = &9 § geariad 36 ST Fehd
21 AT AT2aT aaETdst & Aeg O 0 9aM= § so/#9+ &0 UF a8t ahadl {97 ST JhaT gl
AR et ATH: a7/ 757 (AT AT F Ad-3 7 (RS FF F (o0 F9TF AT T9T ST{eAdT T FHH FHedt
21 TEEF ITANT | AF-a ATRAAAT BT ST g TAT FHAAAT 7 ST LT % "oy § R g & swaeashar 72t
BT B1 3q: Ivg 5 (A S a=T FT AT9L ITH 217 2l

STTETSIT 9T %9l @R, Fai T STae=eT § ggcaqul Iadd aM, #Fo2e 6l TgaTT e, TAT SFIar Jurett o
TAETAF B9 o F1C0T AT ord SH(RBI) 7 Y seriaaer 2arerioft v siqfefga eran £ wer=m £ 21

RBI #iT oTer 9T ‘Zediage BT Sqa7de Ue Ra7 g7 4137 2#iaial (IDRBT) 7 &7/ STt &7 o aF
T FATAH TS-2-U2 T U7 64T 1 TH THRATSAT T TEET ST ST TR T W81 sy =9\ (NPCl)
AT 2% Brzaa & R m =m

gzt 1 _ffTwe

o Tt wEAT SaW, AT, FAAGFL UE a0 MAFT fofaed Taed U sqi#ad GIeaT %
§/397 (DABFI) FT e fHaT 81 78 =0 FLAT & ateyq o areaelf o g v wad= fafaammes srieer
El

i ¥ fowe * o S st

o UHT TV A9AT T AR ST TR TIIH F ATEAT T FLAT T A FT G TATAT 2

o HIAHI & Ui AT & ag AT @ T FLHl I AqLAT FT Tl & AAAT Tl §  [AHRH0T T FT
GELIR

o HETIRT T AFI AATH T HT HLe o (o0 GITd TREAFTRIAT & STATA

ey F @

1. TRerar H gran: SIETE FT U Y A F TgA, THAT U 921 F 9et w1 Gewr geierd w@ar 2

2. ANG-TATEL AT TAFLHF -3 H eF T T A &l T AT-a9 FqTET T X AT g a9 FAT &

FATA0r T AT 8, TH H Tl ARG o fF 3= AT gl 39 U2 9, I 9727 [~ 513957 Ua JH 71235
% GIT AT Qo AT ST Fohd T 2| Tohee il 38 THedT A7 THT T&qd Bl & FF11h Squf forsa § I 71T
T & 21aT gl AT g A7 TAH oo g[oF AT STATeH FH graTl gl Tg e 12T 6 7T 1% TF AT 1 qhed T
g TreeTaelt o9 UTel Fliad gTSHE AT el il THTH FT Il g (ST AN | Feldl gial § T ¥ arel
THT | FHT 7T 2

3. WAL STHTSA H FHT : AL ITANT g 9% @1aT AT S[Ae/hiEe FE @ & o o, 9ar1 a7 98491 %
FEATASIT THTUI sl SATAIAFAT AT gl harahedl S Jo9r JTerel ® FHF HT <ol gl 96 STTRHATS
qfeatera AT fAee® 2rar § AT ST STATRIAT IF Il gl TH STANTHAT HI 3T, TaqT AT TgaTT The FLd

T ST S T ATALTHAT Agl grdl gl
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4.

ST yonfert siie 3 qu (Bre #F7e0) w1 Rwer: awwr ST TorTferdl, savrgi oF saeont q9T Il
AL AT AT Gifaeh Afaat a2 Fwar Fe=or @t € ot Affeas w7t 81 frear S8t STTReRat &t o= &
e & U Erae i ud qierd e T&T9 wdl & ST g Ead 7 st ST Yoot § a7 gil

AT A qEQ TAT rao = ARARTA: S8 T Hgaid & e 9¥ A1 [ofr & i 9gfq g, qoraar
o safetea g aum ger-gifafdy o =M g1 Twel & "TeaH ¥ fheer fdier & "9=rad it wrd
ST, St e giard i g

TR it SSTs i FdarRat & wiawer: vl & ara G 8% a1 #a/mgis w1 #1 afawe va
AT B & e heeTheell & AT § UAT FLAT SAAagd 2idl gl TS SHARNT 901 H TR AT F 5
GTd HIo7 AT STed FT Taha T 2| THRCETRedT UR 977 o AT %0l SH YT i FHAaTel LT FIdAT 8l

it & g e

1.

F/dei/gFTH T LT, qRAT T T H@er § Feig TAT U= G99 FAST RSAL- I SHATT TE TLEAT T2
AR el faegell U graT g | 2014 § §FH F ST & ATSE T UHgH S o faeareed & 9 § T 480
Aferm st =tere =2 form)

TRt Tl it grEeifR TSR e/ fRefisges foaaw iwm afFa (DDoS) % : freeramiet
STt Gl g5 SOt & TT Z7291137 AT F27e TS o & (o1 qHA | THh A1 gf e
TSI YT DDoS 2% FIAT T AW g1 UFFF Tl AT IATH o0 T 2 SFHAVI T TN T T /e
2T qFAT § ATAT WIehE 07 T T TgH & I |l BT Tl gl TRdT 7Fg9s Freaaaae 7 2016 &
DDoS &7 =T |THAT T =m

sfafera R amamer: e @1 sfesy T g7 i srfaes awear A= et=1 % [t 6
TG 9T T FTAT 81 7 FATA1L F i AT 290 T gIRaRTr STenT-3rent w27 § getory fafaamse arareaer
AT a7 gar 2|

TLAAT T STHTT 3T FH TR DRI HT T G=TA (AT TSt AT St yorferst & A= o
T2l AT gl gt staared AfHaT g & reermeisr &1 At 3ot &t ag qaret & a7 G 993 g
e ATHTT =T T A Fal ATF ATRIIT e IR H ST T gl HITHT B

e SAfuam, e | & qog ® e SA-a@Td o/dT Tgar gl Theerw s & o #§ ored¥ I e T
FoARIATAE] ZSFTAR! gl TH TFHT * S o= AT A&l SH [F7e FH7aT €97 o oI Iuerse gl
STHIRT G 3T fAare Ryem o & dayg # stffaman e fEdsa et 81 sarr ad 7 & &
HeeqaT A7 oA [{erwor F g w uwer yifeeeer Jgi grar g1 Tl & &= A FarE g o qar §
TR T F ATEA 38 Faere % fore Rreer 981 2 81 ==d fAfRw oft srofada g €

g AT 7 ik fafated & forg ewfaa ST 2011 i 2013 % &= foegre &1 gox =i F
FET T o0 AT T farermer wrar # foegme it @ataars it 1 w@r o#71 2015 F 3T U 2016 i &
H = qford « UH 1 BIc a1 1 97 AT ST [aegred-gadft adrareiar # foea o fearmddt srasarat
TSAT o for e & 93 |47e9H & =9 § o 39T Tl | Fe77/9% 222 A% 537% i AR (1SIS) o a7
ST & oI fereare &1 ST #°3 % 97 § 919 2T 2l

FC- ATAAA Y gHAT: et w g g Afaaiwa a7 [REta a8t frar Smar 81 o T w-sva@=e &
T sterden AT a9 SITAT g1 ST <FdT | a9 & (o0 GIa-Tash! AT a9 & HTETH & &9 H heermedr
T ITANT TR T ST |l T 2
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ST T I

AT oTd 9 F a9 2013 § AT § G937 HHT T TIN FIA a1 AR for =i, f&fes, sraeome,
Td AT Had ST & ST =araet STy =hr o)

AT 2017 § FF7 FHT & ITANEHRATA, TTLHRT TAT ATITRAT HI FATET SITEHT F qag § [ FTaemT
T =9 i, sroeeraer, fates, UTesd |eervr qor qar Sadl orae grEFr F7 Fgaran =9 aul & I

AT GTT Tearanselt it 3eT it 72
T TR o fFer qf=e (i qmae) v Teqeqdr § Uk Gt 7 T59 AT g1 SHHRT ToT 9d § a7

T § 9977 #Fd1 % WS A Fq9E RATT AT 9qT ;. WIS dtdd Hamaa @ FeAr el w1
TV Tl TAT IUTT (STHITHT HLLAW, 7] FTe17 ATS | HATAT) FATH o forg - forw & wm

e

ared S faEwmmefier Ton F foru ety S e srenfifaat (disruptive technologies) # 3maw
fafers e s sirfes T 8l

TR ST Tt i 989 Sl FaT= & G | ST HATE ot &1 b & =it 32w 7w o=
Y AT ATAATAF THATLTT ITAY FTHL TH FHT FT LIFRL LG 2

ZaET A, ferereasTy wrentrtat & stfsrreaa, fowm a7 avafaq safaar & = & A 3o 2wrars
TSTooIT FATEF GT2ehe & o=l Y 9% /9 &l

= Hag H et aa F oI ofcdd geaand g1 dhdl gl adTe AiE g § T8 st v ey
STUTTAT 3 FT THE T % (0T § F Gl IJed~T gl Fohdl & | ST FHI0 Ag g 3 srasrarg 3w araaef
SUATE & & § a8 GLAT Ga< A9E &

i ATAT % T2 § 3@ qr A | Oy qa9aes § 98 Scdd TATEGLet i F Gl 5| Tg fofoeT Fa
TAT AT ST FITATT TUTALSTH SAFE (e AIATT ATEAT & THATAL 6f STAR(T &1 Tl 2|

Tg IAITT (remittances) & Heag ARTA T ST {7 FH HT ThcT g1 T ATEAT H 9 FT AT 62 Ffera
FHTCT STAL T A1 el 2

g AiasT & 97 IAWAT Al o SRl FT Tl T | TROTTHEAST SRAT J78G797, -F78¢ 3T FOLT % 9T °

TATATE T TS goie. § gz g

3.4. grzaT fowe frew

(Cyber Physical Systems)

BT &f & DST 31T AT2aY acE & ST AqHLT & H JIqHe ¥ [&AaHhTe &l TI@Ted Ud 9grar & & o uh

TAT FEFH " Ze2/eeeed17¢] Tza? [Bioraer faeeve (ICPS)" & gr&ara i gl
TEax [ Reea wr g ?

TUAT(FFALAT), Tt 3T AITdEw TEHRATAN AT TeHH0T qea-rhiowd G (CPSs) Fgardr gl sHH
AT TATEH AT FITah Tl HT TgoT THIH T 21dT 2l

S|y yTEfae i g Wi feew 9ifed & Faat & g=rfoa g € ST yahre == yonfert § uweee
FET, ATTds TERATe il ATt o [ F:2 )

CPSs ¥ U Fired o 3IAT & STl WiTdah TThAT AT &l TATTAT T & TAT SHeh TSaLid diiceh Trehar |f
TUTET T THATIAT FAT 2
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TreLAe At o

o TvEAe Sl A (IOT) AifaT ITHN, ATEHl, THAT qAT TAFSI AT, AIFAAT, HET AT Feash wrFeiads
STHT 37 Tl | =T goll dede 2IaT & STl 3rg Sl Uad i SI¥ SAEH-TETT FHd H TeH 9747 2|

o TH YHR IOT Fees-aemiia foees # #ifa® gHAr & (faT Torey &7 F = F Fa97 97 FaT ¢ 3T 396
TR Sga< &7dT, AwdT ST ST ATHT T TZraT Herar 2 |

o AU ¥ |OT, 72 A7 3% #7728 uas] dawde faeeq & wrehiat § § UF g1 faea & agdt seear F form
TSI ITASH FAIH g STHHT STANT FHA ICATEHAT &l q@T o forw oft foram ST & 2

IOT if T &g

|OT S 3 o= T #o27-Fe7 TFI= ATeAH | FATead (hT ST HT & 2|

TH UYIT § U adiEd (9 (9 g, dAaT FHi Ud SRgae, et Ue EEwm 91 a9rE=T, Tded e

TEATHIAT, HTHE FOTe [AFT) 37 a7 gieTred qga® & (ATE Sl TTaa §3aqT) AT 2l

77 Aeferfaa sgeat w Fea &

o  WTET H 2020 TF 15 faferam sradrht =Te¥ #7 |OT I AT FTA a0l ATSHAT | T HIAT AT ¥&T & T o
TS FHT | WG it A5 10T I | 5-6% il AT T

o 10T & fafore Fterer-Aat & o =¥ oY SIaTgiT I & &% UY &HAT &R (AT U STiiehT) FeAT)

o Tl HETHF THATH! + for7 e vd fawmE Higam

o HTIAAL FT sraeTEaren & forw ot Hva &= 7 10T scuret #1 fSwiEa w3

ST o &7 UH & STl MAF avq Teds g aeq & JET T2t € 59 e Susaor ud ffeew, vaiens

foreew, aftags arew sz Sectieie gred, T&T JOrrett, TS Tfead TorTet, Srae =7, wream T sa=rad, fafeeT =i

TTaveit T quT TTE w77 e A, T fre, T S, e fafeew, T gred s e w1

AT THF SATHANT 6 & 2

T & e yrfswar-us Bamshie 3o 29 % 910 9eq CPS ¥ oy % forw Ush 944rs SRRt a0 9ahaT gl

Trede Sl P25 S &A1 § Fadar Hd weh, CPS &7 UF a2 a9Y § a&T o1 9T &

AR § YR GO &9 7 CPS # 14T & T &7 &

o TS < CPS Tsft wifae: YorTferat &7 Ua g8Y o AT UhlHd FHT ¥ qedeh & ST

o FN: ToF H@AT, TAFTTFHET FelFe | AT ST TSR & TTE § 5 % ATEAT F TqT H T FHT

o FFUTE & T weue: gRETEr gt ® oo Rufy e @Fvaw wifrefin) s st wewame F oo
SRR J&T AT

o FQNE T TTFL FLAT: LEAT FTAT &l FE & (T ATaEqH ST T Tt § feaae i, aqgad g
S Tt SorTfert 3 Herer s faaeer € iy s
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IS Yeq: CPS T, ATAT HIEl & Hrasiaa qal, G4, 9 qedeh s TidiHar Taiesd aiga
SATITARTATT TIATHATAT 6 AT H FATAST TEEFHAT T&T THAT & AL ATTITA 6 THT A0 § ITIh T 16T
O | TEAH TAT AHAT & TAT T, TS 3T A AT Graemd T T3 F:T The | 2|

Foit; AfAiaw (Fexfide) ud afAfem arg Tom 9 Sat Ud @ -39 STRLO o U & forT F Faer AU
Tow, o= oiiw #iex it saegsar grdl g, dfesd U 772 A & 99 & o0 UF 772 Zreg#+< 6 AT
ATTITAFHAT BT 2

TR AR Tdt SEEAT 1 6 ®9 F et S, 69 3f7 Tt SUstedr I 9T 24/7 I@ET
¥ forw CPS it sraederar grdt 2l

fRfRwtor ik S=mm: CPS, fafamior &= § wfaeratersar 1 ag™, @iATHT T@vara qieat #f 9e9 a9

TAT AT ST TOMTATAT T IHAA FH[T, TATIA T, FH ARG ATAT GO TA Fel e (9l & 70 &qC q9T
ST Tedde AT AU TAHTT & qT Thihd Hed § qe79 g
TREg: ATFAT T, Wie FEA, T 9O 2%, 9T o OeHn 97 e st S wer g

ATAT AT &l THTH HTAT |

3.5. e foaferdy
(Augmented Reality)

gt & =2

AT &1 TgAT svrHes RAferdt (AR) FOreaT siie Sfreqor S aTeroret § wrfod o Srosm|
TEATT FT s TCRTE G S0t (Xaferdy (Eon Reality)- ST s/@fyeT & o us AR &oeit g, 3 911 araiam<y &

TTiO 3 sToem
FHAAT TTLIHF @ o ZI-TdgTe T TAT g LRI ATe0T (R8T Haer FHM

&

AR T T2TAE FHITT F Rl T & &9 H, AT &7 F Hrge i SATag1iF Tiveqr w99 (space) F &7 § 3@r
ST 72T 2
g Frae Framet, SSORaRaT, sEam, erte S& At Aot & g & aredtas gear & wrEaeqd § T997

FIA | T Hia Fl AT SIsa T8 F7 § T8 70|
Tg UF ATATEN HThaa T 9T FAR 6 & H 1T HOT gl [STATHT T & e &L qF o6 SrAAT Hl VAT 3¢

T T F9MT T2 "I S0 ST T &7 HIRT (ORI ST eI & a9ie  a787 &l

HEIT ST FTALT HIFATT Fig &A1 (T qHaTe Ao AT FA § Te4T g1 FATUA- TAT:- H1L A2 F T
ToefT sifeTTanes R & STHad A2 a, a6 IS F odHT AT ST gefiat a4

77 A= g it B 22 siw RfSee SfRar ugei & o Sug 2

Hafda amarasar (Augmented Reality) T Foqe? STl § ST Fegex faee smamia Rawfree eniey
T FH FAT @ AT ATEATah AT ol aeqal a¢ eaie, AT, TR ST 37T HHY ST SAIed &l aai
& foru, fRaree & FHY FT ITIRT HAT g

77 RRtea gaa®i (enhancements) FT HIS[ET ATEd T ST & ATHAAT Bl THF I & [T ITANT FLdAT &
TAT I8 ATy ® aaTdt 2l

‘wafda Brfaef 9391 (Augmented 3D information ) =fHeT &1 SHET ATeH 9%, IT T@IETF ST ALFAT &
T 6 I ATALTF F1AT T T FIA H 72F FLAT 2

afera areafawar(Augmented Reality) 3= sramelt areafasar(Virtual Reality) % @& siax
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o AR ATEATA® S(1ad & AT H g FAT & T VR ATEq T ST sl aLg o AAaT 7 I 7 et g

o ITWTHT ATEATAFAT (VR) UF FEW, F0e ST SqFH0T 81 THH STTRTHAT Hl Tg HgHd grar g o T Frefy
FIAT TATAAT FT ATHT T FL TG 2

e VR, Jg =T &7 ¥ gede Rarew F ey wra grar 81 St {3 % v siiwgere(Occulus)

3.6. @TS-wrs (LI-FI)

ATE-TS FAT S ?

o ATE-WHIT AT ATz Theferel (Light Fidelity) FT fafSraer @ree F¥gM®e (VLC) % &9 § HT ST S1aT g1 T8
FTE-HTE FT UF TUL-1 (super-quick) e gl

o TATS-WHIE, ATY F WILAH | 22T AN % o7 TTT 311 o AT 9T 9T THTI H SHANT T &

o TAT-HIE TAMEYH & 2011 § URRHaN fFrafa=mas & Ihae giee g™ 7 % fFam = warfua B &
LED & ety aTetT Tetel U Aefel¥ 1A it qor[T § ST 71T § A1 JA1T FT FhdT 2|

TR A ATS-HTS T FATIAT; F E
o AT TEIRT A AT F FARE FAT |
oz Rt % = & dew e A oami || =
FAT ¢ S TF UH A 3T Jo q12S

a9 (www) TF TEF (access) TETH FT : SPEED > | GB/S around 150 Mby/s
TFAT g a’ﬂT % EIﬁ'JTIT'T ;ﬁ- Fa'ﬂ' 311-%&*—(,'— 2 Medum of dalo Use light as Use radio spectrum
’ transfer corrier
(FSO) ey = '_'I@' FL Thd| 3 Specirum range Visible light hos  Having less
. . 10000 times specirum range

o TH qaifeHm X IHgHeIM & &7 # more than VLC

ITANT T ST i Ty FATEETe 2

]: ﬁ 3 & F 4 Cost Checper Expensive

¢ ’ aﬁ-{ 5 Network topology  Pointto poin!  Point 1o point

AT ST GEAT W geARmEdeE |

Z2THH (electromagnetic interference) b B s

Iqd o feAT & BT ST oAsar g

T T 39T THILN T START F2AT g )
o ATE-HTE Aferw & wfern fRfes dfes wadta i wmuar 3g sadw?rseﬁ%ﬁsﬁrma?@rﬁmﬁﬂﬁﬁg‘r

THAT B

3.7. fa=@ g &= At

(Electromagnetic Field Radiations)

LRI

o TEAR AW 7 T HATT TEat FT LATEH 6T g1 37 TIeet ZIRT AR 379 & | {IETEd afa¥ § Ieatord
farferor 7 & FT ThaT 2l

o U UEHA U oF (AT H FRamefier afai dir A<t STHRIS il IqeTsel FITUIT | THF ATEAH F &4 |
LR gIT TRATiOa faed Faeira & (EMF) Scasid ATHES! o SIqITe &1 9aT @9TaT ST 9T 2|

TEHTE?

o fAwE A= &= (EMF) F=T (fafereon) o srge o & S faqa orf<r a7 wispfas ua ae e sawrer saem
F fafssr =t % ITanT & "@&faq § | EMF &7 diY 9 qieed a7 gia & g 9% =efotad &
et afort 7 forwrfSra e smar g
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Type gReTT ElEaUERS T F I
RAftr  *
EEES
Non- FH-H-HT A F & 5 (o Extremely Low e Microwave ovens
lonizing ST A T B F T e Frequency (ELF) ¢ Computers
. HTAT AT 8 |  Radiofrequency e House energy smart
AT (RF) meters
o Microwaves o Wireless (wifi)
e Visual Light networks
o IATUF FH AN e CellPhones
(ELF) e Bluetooth devices
« e s (RF) e Power lines
o Fem T e MRIs
o QLT THIA
o HTTHET AAT
o FYX
o HYIH ST TATE Hiex
o FTITAR (Wifi)
o HARM
o =gy fRaTEH
o T(ET ATTH
e MRIs
lonizing qeg ¥ g g AR, | e Ultraviolet (UV) Ultraviolet light
arRE | iRt § S @9 79T 9% | o X-Rays X-Rays ranging from
qOE F AT FEET AT DNA| L Gamma 30 * 10% Hz to 30 *
Wﬁgﬁ@'ﬂqﬁﬁ'%| . ‘T(Ié’*Fﬁ(UV) 1019 Hz
o THY Some gamma rays
e ITHT

TRTSNTHT TN

T ¥ (30 *1016 Hz & 30
* 1019 Hz T T 9719)
T TTHT ©
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i
o HIATEH A AT & T AT T@ AT AT o TATEST IT AHHT THAET T2+ Gaeft 71 fOeer T a0t

q gt § wrgl

o ETATTh TTHTT AT FgAT g % fOmer 30 auf #§ WHO grr 73 10 sk sreareit o siqeme, fer =aw % famm
b fafereor griaerrees 78l g 2

R # EMF fafesorn & forg fRemfaaer

o TEAR AT (DoT) F a9 2008 # SELANTT FHIAA A MAATESE ST TeFe (ICNIRP) FT ST
fRemagent =7 sroamar 81 =7 fRerAcent 1 staare it frewrier g ey @wea (WHO) g #i1 € ofn o
HIETEd Ztad & It (6= qraehid AT & THed Jaed I% qad Taag aam oiT Hiad & &
T Bl

e F¥ 2010 ¥ DoT 3RT e UH siqe-waATerdt afffa i oot F @R Mared 2@ ¥ I
R e ¥ faféT Wi @9 ICNIRP g Rt €T & 1/10th 3% F9 81 T 8

o Tfore sraemroor avT 2012 & Sq=TAT AT § | FAHE A 9T § Hiaeg geae & o Ffere sy 3w
(SAR) T Fq¥ AH AT, FATEST,SAEL AT & THIT 1.6 AT T FRARITT (TR ITH HIHS 9L FoTH7TE % AqaTd
#) =l

o fAwTaTstt % forw IMEI (International Mobile Equipment Identity) &t g Jed® HIET=d ge8e 9 SAR Y
T TR F2AT srfear #2538

W;fg ?@ﬁ'{ Frequency ICNIRP Radiation Revised DoT
o 9 BIEIEC] Norms Norms effective
wH ¥ IAa EMF from 01.09.2012

fFon & fom #=2r 900 MHz 4.5 Watt/ Sqm 0.45 Watt/ Sqm
HIAEET AT A | 1800 MHz 9.0 Watt/ Sqm 0.90 Watt/ Sqm

« TERM (FFHAT 54 2100 MHz 10.5 Watt/ Sqm 1.05 Watt/ Sqm
A TaTeE A 'y

FZEAR AT it fiee IfHed, EMR F Sqame 6t MRt wdt 2 |

o DoT 3T TEC (ZH=R AT 17) F T 9T AT ®IF  Icatord SAR ¥ &l AT F v SAR a&
¥ FATIAT |

o EMF 9réer &t ©IMUAT: 397 § FHT AT 98 FAHAT & AT AT 32 EMR R=d1 % =T 91+ e
EEGIECY

o HTASIAH STASTIEHAT hl TETAT |

o EMR srqumed & form feemfagert &1 Ao

o HIATEA ®IF T SAR HTH &l TSfNT Fx aeft stfearaar &1 fAwim

o EMR & Haeft o1 forawmaa Maer st &1 affaars

3.7.1. ¥Ran g swzSfefhwas Rarsa(RFID)

Radio Frequency Identification Device(RFID)
RFID =T & ?

o RFIDRRAY shigwft sreSfefher) U= qerei g fS® RFID &1 a1 T°1E draeq | Uehiee RfSree a1 &1
IR T & wreAw § fS¥ T IgE T A 2
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g IILHIE il AT T RTTETEsr F2aT § T9T UF SeTad & said o / oo gy Iud ST &l §Iierd

FTA § 7EE FLAT B

T T TR

qeratt T T T e wepet Y wgET AT Hetid oo gEere * oo uw yfRaAr hEET st
RaT=a #7 ITART F#7AT 81 =0 Rar=a & qpet it 957 3l 39 & T 399 T qAT SR & a7 §
SICEAAEIES IR

Tg UF AT TET TEAT SIHH & I3h AT T8 |

AT YA F e § g T 7 UF A a7 § | 36 Grafa o Tt T TEhT A7 TH & a1 gl
AT ATATET 37T TRTHT o Ta2T T & T o (o7 qepehi  TAR i o e i1 g |

Tg ATHAT FaTg ~ATATAT F THE AHIEA % (o0 AT d gl

1A

g a9 it Tg=-

AT ATSA-AF-ATZ § AT Feqal it =

U g T80T § FT awgel (1,000 TF) A T899
TS HelH e § F5 HieT T qeqall ®l Tgar
RFID ¥fa &5 1000 F¥qaT it T899 < 9T &

RFID ¥ IS991T

HAGLAAT: ST, 1o (e, TS 3L A |

T TSTHTI 9T ST (9 I [HEaH &l AN H 6 (o0 ARa GYhT § EF Tagd S TSTHRl HoATa g
ZTT RFID ST=TRIehT &7 ST\ 727 81

I &1 | TG HAT 7 F=0 a23Me 9 RFID sreid =07 qorreft 7 Iated & |

Ga S ST |

EH, Y ST &qH SR FA1d (MOMSE), HIRG 8X&IX 1T ST (a0 Sg&ar Jisrsi & dgd MSE
FT 3caTfad aeqat 9% RFID SEma a1 difeT 7 STAN #3d & forw afeast a7 o< agraar off ya &t
ST 7T 2

TTES AT A

TGS AT UFETIE GATAT il TEATT FeA | HIE FY T g Forae Tt &7 3t=d g3 e gt 2 |

g HATd e &l &aT, TATET T@HTA TOTAT TAT AaeTF AR 17 T3 aF 99 GAted Fd § off 738
FT THAT Bl

3.8. 2023 g% Rforew 2IRzaw sigfa g Rag

(Switch to digital terrestrial transmission by 2023)

RERIEE

TaTOr e, At grEETe AR arfeer (TRAI) F 9<ueg ades & J=mor darst & forn e
Tefeae TEAae (DTT) e F ¥ 2023 F i T TATANT TETHI FT UI: 98 FH 1 ST il 2
TS 7 oqeEr i g 5 DTT &1 9<or 1 § fREe< 2019 a&F #gMl § d91q 3 ST =gyl 2011 6t
STRTUET & AGETE 10 1@ T SATeF Sarar e g il fwqay, 2021 T 3T 99 9 2023 % Fa< 47
ST AR
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T

o TGHTE H, AT H TIAT ST T TR (TR HTAT), ATk AT THIGE & A7 &7 & dgd g i< Ig e
T F TATANT Bl

o TIS@ET Sfeead T WEhIH Fad TG AT ol T TN & AT FAHI ] oI 6 =T FaT Aol TG FLd
2l

DTT & qX & o a7

TReaer TEfRe (ST G9r) UF TR w7 yeEeer g e e v ety giefer 8 IREr a3 afug

2T g 78 Feferfed 3 e F g1 &

o TATANT RfeeTe TrafRer (ATT)
TATART 2XeaTer SATasT THT0T § Ueh srefxy (ShaheT) F9er 9% shaet U fforer far stmar & s sy grar
2l

o Rfrew RfEegs zimf@e= (DTT)

RfSeer 2feger ziwfiam (DTT) Y=m=or & Haferg daeieht A1 F e 9 S Fifegd Farsti v qore<r &

AT T, TF THA ST ool § AT 10 AT o7ferw TR foreer Farvsti & ToTLur it SqAfd ad1 gl

DTT ¥ STHIHT ATH

o TRfSea REwm F wreaw & geaw : :
ot i 37 Iqorer ATl s What is

. aw Ty FEvem, aeeEe e Analogue Terrestrial Television (Existing)
FHSTIT I 0T 29T H

o U YT X FAfara qea arer &t
STl T T A |

o FH fase(l H saeTFwan zAE(T,
HqraTee TR0 g Rt &1
ST FoFAT ST FhaT 2

e SDTV, HDTV, UHTV, A« &t
e, XA AT A7 =7 g AfEA
AT AT UF oA THg T&H F7
THAT B

DTT & TR H B

o TATEST T AT S & H ATHTRE
FTAFHT FHT TATAT &I & AR LA T HATAATI

o fafi=h AGREAT (RFET) TF T TETT FIAT & [STHHT AALTF HaAT3N o (T ITTNET AT ST Fhel T €

o ATY T TaT HATINA & & [oIT T TIFeH AN | TH JoAaTT HETET HT TEAH STANT AT FLA & (o0,
Tt ¥ Rfed smmee a fa=s #37 8q, 2006 & 156 & (fe 3o 7 ITU q9=ATd 9% geara )
e TiatHee sraaTT | ATd AFaHast oo DTT I<6 @917 il (T H 9T gf 9dT gl

o DTT &I e & RRted Wd F1HFH § da¢a g T AT sorant # RfSee ug= a9a g1 arusf)

via acnal or CABD system and

3.9. MiS¥E

[Project Loon]

giEat 9 #=i?

o T AT TAMINEH FT ITART FF, A AT TISTFE I F ATLTH H HIGH i ATASTATO F H Te99 T
qHAT 3
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TSI AT 872

o WISIHE T Aafeel H q%d [eaTei &7 deah g o fored w2 & vl sfiw g2er &l % Sedde Ffaetacl agH
F for srferpfeaa o T 2

o T THF(X) (P vt W< T Figl ST o) g7 A& o w1

o I AT-FIE F AFR F AR I § ST GHATIHSA | QX g

o I TEEN W I AT AR &7 HUF €ATOT Fed § TOT T g TLEIT T IH-SLTRA deaianT TR
ST HIETEe STHLON F HATL Fd 2

o TH YRR T TEreq0r =stiete, ST ST srstier & 36T 127 2

R § T G

o 2015 ¥ WISIFE A FT TANAH AT | &l T AT ST Searad 3T @ om fheq seariag soded s 6
iy SR % 10T T ATedtashar § T AT ST el ot o g

o A 7 WHEIRR 90 % forw 700-900 FMMEest Gy & ITANT HT &9 T@T AT| I AT d€ HegAT
AT FIRT AN 36T STTaT 8 7 IR Teq Segas 641 il TATEd Hi7 a9l ol

o T H, WTHIT A A § TEATHH TLA 3 Fory 70 wq1ar % |17 T 2l & o7 21 2

3.10. forar-afisT s fSrar-afg

[Geo-Tagging And Geo-Mapping]
Rrar-2fi w82
o g WIS AT ATAT T FAferer dHfar ar=at & sreqier ¥ qeiaT ST ARMeIS TgATH Hag Feed I TrHar

2l
o OET-ERIRT SUTRTERAtet F et Rarea & =T wae it wama-fEafery s=ert 9T #3F § 9gradr #iT el

2l
o T IUANTEHATS &I 3T U oy 3 Fde &y sraferfa wam F2dt

o -2, sramEAETY e ey o i afE Rt S gEr T SR, fiedrerd e
STHNTITATSA ST TREFgiEl i R F3 fir $9 9351 8

rr-Afd Srvew i wf B afiwaty £ qinfers sataty w1 G amte a1 swE 998 F o w@diaq

37 A=)

Sev-ERiT 1 s

o BHUVAN-RUSA t9: BHUVAN-RUSA U T# T3 el HIATSd TCAhed § ST A0 A 0, e
Td T 3g dferd @t 8 e U s A Aeavet F g aw e f T S w71
TUGIT U IHhT (LTI FATET F2aT 2|

o fSEm-2fiw £ ugw Y B AemT (RKVY) F siava BT & € afimeafet F T off a8 fww .
YA AT ST 22T 2

3.11. sitfeews wrza<
(Optical Fibre)

TE FTR?

o HAiftee wIZaT ATATAF WA F TAT 2IAT & T THAT HLAAT SAAANL T IAATHRL Bl gl HIaLr FE |
FIELT T AT qaaT H Afew svaadin (Rafea d39) areft amlt it § Ses $9 amafs wwrEad
(TIR/ETES Trevad foereer) graT gl

o T YA, OUe Taa Tl F 1A AW FEar @ g fT FHT AT abha qqg & AT [T § T AT F

FT ST o0l AT IS AT A5l grdl 2l
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Htftehiel wIEa< T AgA

o iftawel wrzax Rfres fRAT i1 g™ g i 3 397 F -34S & B0 § STTRTHATSAT HI Felaeiael T
FIA 3 S STa o FHT T S TRAT TfF &1 § G2C 3T C2C TeThe il TATIAT Fd g1 T THY -
AT T T 9% Tal g AT UH A&t &l Q2T w2 & fory Rfres sopmeesae o1fy wgaf 2

o oM iftewer wrza< qeasw (NOFN), R areade & a1 & oft ST 147 8, 397 WX § 2.5 97 IH d=radi
H giede FATFeiaer TaT FTF 6T UF TRATSHET 2

GRS

Atfeeer wrzav fage § w2 gaaar 8

o HTXade AT NOFN &I PPP HIEH % e 9T FHAT~ad FeAT g gl Uk SPV, WA Alede deas fofHee
(BBNL) =T &+ far 2t 81 gretifes, fafs s &= # =xagrd PPP. #ieal 1 #iw fosd U a37edT g

o BBNL & Tamaar, A=< sfiT @iid Ao o9 § J39ET &7 9THAT F797 92 38T 8

o TSI STHIAT 9% ST ATaTET aTer &1 & S[IH TR &Y v U 96T 3l

o EC AH A (ROW) Fi aweat srsft e qet=it 921 81 Tw 157 g8 & SATET 4o o L@ & Srafeh F 15T TLHTLT
stagmT & o g defaey it 71 F2 2 g1 aRdE s ataEas, 1885, ROW § #aferd =awi i
TIIAT 72l Fear g o7 o U g ammer & Sad Fe-asy F afgmwr ge et g zw atafqew %
a7, O F% UH @Al 9% S 997 9har g At sttt 3T od i @war g S s srteed,
ROW #T AT 30 I9T 1] FT TFd 3l

The Secret To Getting Ahead Is Getting Started © =

ﬁ',
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(SPACE)

4.1. siqfier =r el

(Weaponization of space)

qrgat & #91?

o AT T HNET F A fFAaTal F = o1 v = gt (FaRe) swwar fRm wr g | T g § aeaieg |
AT =T AT T AR BT ST |

Fafer & refisr &1 747 i g2

o ST F AEHTU FT 1 Argt fafer srorar swhrefiT fUSt & oralt v wniUa FEAT AT TH IV F AR
T 10T AT g ST q2AT | SAqet § AT agl 20q A&7 9 gHdAT FF 9 9 Irg A8 F G

o 9T % SUUG! UY ZHAT FIA o I29T & FHEAT SATAT IT-FAT H ITAE TATUT AT, A1 AT IT gHA &
o qeet-smemRa UHe fHETed F7 TART, o % SUUEl | ASl ST AT {Huet F ST 6T, &7 STUE Al 7
A & T A9 &1 9T, Feft aferfRes famee qur gt a7 Rua Fet 92 STIEl g7 gHaT ot siafeer
12 F IR |

o ateefiT ST T &7 NI § Afiha BT T "R § - T St sMenRa (STIE TsST) ReEreer qur
AT ST TR (FrgAfes st e

o Af¥er T amfiEr siaiver & E=fiweor (Mfcrearzsiem) & Toia: foe g1 STet s&fiar &1 qread siqfver &
ZPrTe e e quT safver Fv 75 ¥ A2 % BT AT F9 A 2, TaT AT T A Hael THAT A
AL T ST I | HEG FIA o [T AT T TEAHIA FH2AT 2|

o TGH ¥ fard 9T AT AT ITILT GIT ITH STFET T2 AT (AL FHLAl 2

o SANE TG AT FoAa: i &A1 H THAT ST TAehell &:

1. FEARI A : ST I+ 9Teqsl | 9 a7l 51 § Teraar a1 &e;

2. TEATCHS O : ST 3 ST Lel 1 SRAAT ¥ T&AT T & (o1 SALTF &

3. & T : ST quid: STHE BId &

THIFT SAqier TS (Integrated Space Cell)
o THEA! TATAAT 2009 H FIXT o SATLET SMATIT T TAT EIEATL A ol (AT & (o1 g% 7|
o THH VA ATET &= ac1t, DRDO T ISRO 1T foh a1 SITaT 21

FEV
o AN & ABTHIT & (AT 1960 F IqF H YA FIAT g I Tad 9 7 qaH qgedl a¥ “gex e

Frae e wefr 39uE (low orbit satellite) =1 &1 Tteqor faT =m

o Tl Tg TATH I[H &I @T AT F1T%h ST THA {3a 9 F 397 “A7 q9+7 AIfq” T AIA & o0 7 f=wror
TATER A

. %a:gr%?rrffwg:r:Wmaﬁw@w%%ﬁ%aﬁ?aﬁwvﬁmﬁaQWWﬁm%@%sﬁ
T TRERT ST v wgrertRaT F forT a=T "aer a9 ghar 2

o af¥er srfTeReur Heeft == fir wiafafaat sa% g PAROS (Prevention of an Arms Race in Outer
Space) Hf&r &1 0T sz * forw fFr 51 vy F S Ao g1 9 =9 % 97y "9y €9 g # g9y #wr
HHTET AT T 6T 8

o PAROS #f&r 1967 # g2 argdy sfafver ©fer (Outer Space Treaty) Y #g<T & T0T AT T FHIAT AT
dqer G FT q&T Safeer Al & TAN, Aqieer grame & air a7 ‘e B & awEtad
st v sfaefaa s stafer % eaifaqel s #r gt wwmr 81 75 a@fy Gl oft Sor v argdt siafe
H 8 FEd ITH FEA I T
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T o GTXT IS T AATT o TS 0T Gerefl g

=7 o9 ICBM (Seifreden dfefRes famsa) Frsa & wam@ameit =7 & s iid 7 =7 2

2007 ® =19 % g1 I8l Tgat ASAT (UdI-dearee) MaTee F1 q¥reAw &Fham T o 36+ I24T & 865
reTer T X o ua O STE &1 9% )
AT 7T AT g7 2015 § qA A AT uw RO F AqETe, A 7 IA siateey eqwaret #§ Faer A g

TAT 389 Hearse FMFHIT (SATCOM)Zeforsiw, afdera, dz f=ifaaw (ISR), &Tarie afawem
(SATNAV), HT&H T35 3 AT-8T ATHaIh, AT9avied o7 Saaie T e seamor a2 f&Fer ae 231 21
e F siafver F aefieeor it Ag<arRteAT ¥ TGaE TET AT AHHT KT TR TH ThAThT HT SEAHTA M
& RIS TEAT qAT TSN 6 SANAA, 396 g7 WA F TART, Traed, F91 TATR T FaTd L0
AT & TANT FT AT FT THAT 51,38 TATAT TG AT 97 HT C4ISR (FHIE, FUSI, FELAHTH, FET,
Zefersta, afaera qom ferraae) 3 % TR F o S w7 F6ar 2

9 7 g1 gF | a9 DN-2 T7 DN-3 et &1 adteqr o e s & w9 Srar g (&% 7 e smug
T THLT FY I AL FE THAT B

A FT-sAifelee UET dearee e v off AT #7121 81 =0 Afdh, T8 STHY S &@i%e Thet aiil &1 «@T
TETHTS ¥ LT & ST TR ST T §9T sHaeT T 37279 ¥ G & |

ST s w7 Rafa 87

AT o T -V 322 Fifredea aferfees Marsa % fFFm & arer =6 f2om § swraerst sofa #t 1 DRDO
(TEAT ATEATT TAT AHTH TT3T) FT ATEAT & 36 30 Thedler w1 T30 w2 ASAT gfamt &1 fwior e s
qFHAT B

ISROgﬁﬁ PSLV @aT GSLV-D5 S&qr aTg1 § T[T Therdl o FHTL0 e Tg  SAqATLer Efihur aafatert
i e 7 o e F o 9= qe g =g 2l

AT 7 T g1 § AT AT 6 o0 GSAT- 7 T T&q07 30271 =8 e # fAshfera g arer TeT Sl i
THIT H@AT T JEATT o AL TLAET T L@l 2

srafer srefisur & g

Tt oft Tor % siqfer sreftaeoT SomaT % qRuTHE=T aTg] siater § ATl i Tgl w1 AT g1 FhdT gl
SATeT AT T G & S A8 2007 § ASAT A= FT TE&0T BT 97 T97 o9 & UF |Eq
IR AT AL AT A aa =9 aiear T siatver § sraforg F w7 § 2500 SHET FT g g3

2013 ¥, UH &I UF e & 2 8 UF SH[ 39U L I TAT 97| TH TH1E, FATe ABTHT0r % H0T AT 5
aAifefeq 41 LEO & #a1fUd IWIRi  forw @a<r a8 7 &)

AT hQH

Taen T2at 7 T o s "q “siateet Rersfimaor fifa T #2347 sraeas g et a9t sor 9ree #:7)
SATer § ITANT g BTUATN & IcATEA, TEHEAT TAT TATIAT T2 I TTaeel AT ST AT 0

Tt T Soer=e e ATl T I4T R % forw wesh ARy &= it womoar & st =i

STUE ATITRA ST FgraaT & [0 ({87 F91d 1 AT 50l

T g AT siafver wfY § Faer stafver F erifaqel s it s £ i it g1 Tad Gefieeor qur e
STE TET T AT T T ST AR ul

4.2 Igfey Hify i sraegwar

(Need for space policy)
THY (ISRO) 7 e ITATeR AT BT Fdd gU faed § (ot Uah faforg ag=ma st g1 39 Suateedi § vq@ &7
U 9T 104 ITART FT I T 99 TIH TA9 § & 70 7o\ (MoM) T TR Tl STt 9miHe gl
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FrforfsTes i g gear afedre & oft Tor F Wew #7 g9ma e et g1 W AR ST 37 q4dT &
FT, T & ATHATT T AT & ATIATIS TATG | g 87 @l gl 37 ATIAM 7 siqreer daeft afas
wiatarfert & g=ra § areq 6t fRafa #r srefas qos a=mr 8l

ETALT, T TRAdT & qTas(E, Fd & Aqrel FEFH § qeiad T ud o o 8 S\ o o= &3 S #

AFYTHRAT & STH-

o SUUE TAT ITH: T ITUE T&TUT ITH I¥ AT HH7ar it MoM af2d Hgea ot A&t & forg gar &t
THE AT a9 T gl IF FEAT H AT STURT A TAAT FA & &0 asq®: GSLV THhA1a o o
rerTaefier e # 21 2

o YT AT & T TAGET FLd §U T FT &A1 HThI & qF [Hfae Fqfee] Uil ¥ Hhiead &l gl

o WTXT T siAfver | wwAteq Attt # s &= it [T 1 agrar SWr AR THIA AHA g7 AATR
T 37 ATae sraegaharet & I Al FT Tl

o Y Aqer & gt afafafemt & siqfver woram, siafver &1 e, Swrg-adt o snfe s Attt
T g2 2

sfafer ifa & smasgwar

T THEATHA AT TRAATLE T TTHAT FIA o [oIT AT T Tk THT SAqTeeq A 6l Aaeaahmd’ gl

o Ie(CUH TETUT ATAT, WY Tiche TLATUN, STTerh TeIToT FlAarali i HaedT fidd AT AH ATl FIET I [ada
¥ T § e & forw fifa w1 f[wtor G s =iz

o TH T GIRT ATNTRGAT 3T T AT o &1 H THT 0T SATIF JIHAT &l AT 7T ST AT R0 Arfeier 3w
T TR & o siafier aREaREl F7 ST F3d g0 &= 3T afas a6 799 § qeam
Teeft ATTITFHATA T THGET Al THAT ST TR T

o FAHTT H, ATLT T SIH-HITeleh TRITSIATA & HaATer Fls qgg ¥ T Jqfer HIfq Suesg Tei gl ¥79dT %
TATT H AATAE ST THATHT ATHLLATRT TS SR Uad QUIGAT STRITRIT ST U TRged FT e
FT T gl TG AT, AT SAqeq AT ARGl FT SHA @1 ¢ [oEeh H0 UF TOEITdEw T8
afSre T SrIfAsaT 78t & T )

o TH AT F G SUURT * [TV ST Terqur T A9qT § iz FIA g AT & (AT S TiaATer=r Asi &=t
FT AR AT w2 % o1 ush =1 Y& T JET 9

o JTg sAter Fit At TPl (states) FT TU A=HAT &ii¥ afas At A1 fAwtaa # & forw s G
21 =k e g st st fver 1 % fFrior 7 s R ST T 81 ot TeH W S s gt &, e
STafYey STTSTRdT gIe o AT, AT S ied Sl TIATATETT T ATH & | TH qiohd YIHHT TG FIAT AT

o AT T FAG ATTOTSTS AATee]. TRASHT |, dfed RATe FRFwT,HEw dadt ITEl, AN IWET 3w
TLEATE IR & HFe T daefl e e 3w & wea qevdr gt A1 ul 7g Sifq agaqel § #ith e
AT o [AohTE FF & &9 | [Ahed gam gl 386 ATdich ST SUUgl T TART [ATHe &=, S+ Fi, Tgra
AT, HATT AT | {67 ST &

4.2.1. GSAT 18 3Uqg dield fohaT 1T

(GSAT 18 Satellite Launched)

gt 9 #=17?

o WA F AAHAH HAX 3TUE GSAT 18, = ITATHT, I(EA THIEHT § FlE & TIEIC § ThAqTIad Terrad
ERIEEIRII

o & A\ ISRO gRT T T & U g, wtew § fRud soRr #t umex wvder SR, swe w
=T 2 =T 2

o HTEX FUEIA HHTrEl, I # forfae TIrsit Aex (LAM) &7 ITTRT FiTh ATCETH HeAT H THHRT THF
TRERAT T TETHT TH JdTHIT 2T FEAT H TITAT HAT|
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GSAT 1 8?2

o GSAT q-Tea®lier® FaT # Fuq q-H=91¢ IuUgl i
T ST g1 TART HET HTA J2AT & TRAHAT FTA &
THT AT 2

o TH YH F Yo4S SUUg WiATad AHAT H q: 794
AT 9¥ ATIH FTe 1T

o -TARIIH IUUE FT Uk [HT T TEITaF ITUg
T ZTHRT UF EATAR Rl 2 - ST gl AT qHeT v

21 T RRaa U g FET 2
o Y-UAICI® STl &l J=aT 9¥ foheft e s &
TG S 9T T AEHE | g AT IHT &1 7 faad 2| -
2

o Y-EUTde IWURT T A9 Wi ag g o Ieht st
H Tl o | fufa gt 81 =9 o 7g 8 & -
AT UEHT &l Ivg ooh FLd il T&d Al gl I 7 v e o § o G s 5wt 21 997, =9
TIE F ITUE HATE 3221 o0 UM Fohw ST 2

R GIIERIS

AT % T GSAT-18 SH W SUUR! & T&q0T § TH HIS TeTHh AT Tal ol Sreiih, {ILA T a1 36 A ]

T2 st aTe F % o GSLV-II #7 s 2 2 8

A satellite in a geostationary orbit

4.2.2, ITHIST ITYE ATEAZ-2A AT

(Remote Sensing Satellite Resourcesat-2A Launched)

gfEdt § =17?

o PSLV-C36 7 9=t 38et 3=T9 # gl B acier erae siqieer &g ¥ REwde -2A ITE H aRadr@s
ECIECRERIT

e I PSLV & TMAR 3747 % HeA 2l

RE8e -2A & IR H aAfers ST
TF ol faea % 9 # H=AT I8 FHm

o 7 ITUE 825 FFATHIET il FATe U I ToAFIoIa HeAT H Teaa g1 797 27|

o IUA THAAT UG AT -1 UF 2 & TAE RHEde -2A § ff us o9 wadrT hf A g1

o 7Y UF UIATET gIze Filee Ha¥ (AWIFS) F &1 gafST & ST 56 Hiex ISeqed aTe == (image) YaTa
AT &, (LISS-3) #ffA=aw =HSAT Sew-w6fAw H9¥ ud LISS-4 FHer: 23.5m Ud 5.6M YHa« Tl = Jam
FA Bl

T Y& FT AGA

o AT -2A ITUE, FEA & T ITTEH & AHAA, ET AT, F&T ATA =TT, FF oA Trayoor e &

TraeT TE H ST g
o TEAT AT THA A AT UL FHL T TEAHTA ThAT o8 ISTH U ITUE % HIT TTAT %0l dATdT & G [A9<h
FLOTE T TEfeTa )

4.2.3. FTGZ 2 JEAT FT ITUE :

(Cartosat 2 Series Satellite)

et 9 =i7?

THI | FIETEE-2 HEAT F S IUUE HT THAATIAE T707 3697 81 26 Feraor § F1 31 Sl F siqfver § wqrfug
TR I3 71 T T U e FT SUART F U 91 T4 77 77 Ut il gl qad a5t 6T 2
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FIelde T3S : FeHe QAT qA-qeaFliorF AT § AT Fo-stsora o7 d2erzed €| =7 IR T a1 T
(= FENTTRS T lheed, e H-STaRT &Y BT, -S99 amfte=or, @Rid 0d qba [
FTATRIATT T ATHA A % (0 F7 G279 T AT T8 71797 faeewey (LIS) TAT [T aer s7 51897 faeea
(GIS) Teefteher & T aga SUanft &1 = =l &t SuAar yavaa w54 & gga-q07 A, s faaer
Srere STt 7 o 2

AFI-Geerged AT A-rdEd F1 9 1 B3R & o7 10 T = g 2

o PSLV, faea & Fa faead= 17 T899 aradi § & UF g S A1 9200 § AT grar gl
o T AT AU ¥ ATYF HHT T TTAL HATY 3 T&T gl T8 GRT T34 -1, T aAtfaes [Herd, IRNSS e

ST UfagTie el T Thaargas® Tertaa 6T T 2l
e IE 600 T F=TE X fPuq g -geaarias gard Fatelt § 1,750 FFeumsy @& qie o ST 9%dT gl 9-

T ST -2t Faret § 72 1425 Fhaum &1 9efre of S+ | 9819 2

IEEEUF

o TH YA H 30 AT F7/-darzae A ontua & orH 29 fFReft siw 1 whtm F7r-deerEe 31 =7 gaaw
AT ZTT TeAfoa o 1 fAesft STrgt it wear 300 FT SiFS1 IR w2 747 8

o ANAE Fl-#2arze NIUSAT & @IS & oo o ferafaena 7 [ &Far 81 a2 Ffo wa«r &
Tt & T gedi-av9zer 9Tl aAT fowree davide auid urfiFer o AT AT S

o THY TF, THRI F AT STIE T aTeH, PSLV-C37 TR1 714 f6.9. & *eide -2 siwar % Iuug #7103

T SUAGT & AT AFAdATId Tertad 3 72w

o WTIA o TH VT F AT TATF IUUGT 6 201 7 foo Feapte arg o zo9 < 3R s S fRwrsit &
THTH 91T it AT AT 7T T g8 ol

MEACE

o FIEHe-2 HGAT F ITIE qgd ol ‘FIA/” (agile) Bl = et Few sv g Mtz s ¥ Al T o= %
forT s 3= ST |eRar 21

o IAE AT T TAT AR IOITAT T FITH FIM| 7 IUUE & 7 Faer et ffa<y, afesw 77 a= =i 6 oF

TEATH T ST TRl
o TH TEON & WA 797 AT ATEHI-HTTZ2e A0 aTSITL 1 T SN [RedT ITH FA H qraar el a8
AT AT et a9t 8§ $3 fafera 9% 7g= aedt 2

4.2.4. =94 (ISRO) dF-a7 [UIE Alvd FIA & 7T qATT

(ISRO set to Launch Back-Up Satellite)

FEV
AT % o At dearee Been w1 Qoid: aR=tea @ % o, g e s @7eq (ISRO)

IRNSS-1A & T Sh-317 At Feed i T FT W1 8 | T ST STIT TLHII ASHT it fawerdr & Feor dar
T | HT To! w2 97 2T &

AT SET (TR F=ateh) T =t fRares & ST eapstt F sorrg it wraey it gt aiotter sivgeft i
I ZTEHAITAT UATHe & o7 thigelt ®2ves & =9 § TH0 FdT &

TEHTI] 12T 19t T ST T T TR ST BT T § Ud TART START A St YT i ST
e = % oo, AP afadem swug yonfest S9- GPS & T fevqeme arew Rederem afdas * forw

TTEHET TS & &9 # AT S[1aT 2

Karol Bagh 1/8-B, 2n Floor, Apsara Arcade, Near Gate 6, Karol Bagh Metro, Delhi-110005
Mukherjee Nagar: 101, 15t Floor, B/1-2, Ansal Building, Behind UCO Bank, Delhi-110009

46 www.visionias.in 8468022022 ©Vision IAS




wAIeTW Ueiffs Fie Ua thigelt w2ves g e s=1eaw-87 qvamsh § o+t & AfEy sifdgew istream =t
Ar3eqe HIgHT il FEEa e & o ST 3T STTaT g1 o8 T2 S=1 &7 9a9 qedT, §ierd 3T =0+ &9 F
ITFRT 3T A ATt TR 2

T &7 =g S9ug Tureht (ATfaek) [Navigation Indian Constellation (NavIC)]

wEeAl TP AT o T 78 Woh T AT UG AT AT Tl 8| THeRT e 3597, I
qfeq Tl F90 K ITAETHATS B HEFw AARATT, Aagd ST FHAMEROT HATG Y& FAT © qTrh
STTNTHAT 0 A= F Tl ATt Her 7o)

IRNSS & &9 & &1 Ta1< il HaTU & FT:

o #Ew fRuafy Mt FaT (SPS)

o wfyEta #aT (RS)

THH AT IUAE ATHA & orad & o9 ITg - 40 FA1(GEQ) | 3T FT% STIE THET Y@l & qoad 7 29°

& AT I 9 oA FeT (GSO) # f2ra €1 =% A1 IRNSS -1A, 1B, 1C, ID,1E, 1F =¥ 1G gl

EUEEEE I

AT & TRETAT T & qRomHeasy At qiaga qarslt & = e Taeqat a9 990 F oY qgaqor
TSI T WTTH BT Jhe Bl
AT, ATA® & TWF & 1T S THhaT 8- S 1o Tt waaer [fq sivieas qormet 8- 3894 g0 I8

ITANTHATAT T TETRAT o AT G (AAGHIT 3T 9T A Ta7 T2 HATST T

Ftoaer ATagA T, U T ol STHAT &l U S[E 2T YaTaT & €9 § T&qq et g, ooy vy swame
T it LT FATEAT FIFAHIET & AT qrorert=r Freew (GPS) 7 2004 § F7 agMERR e § gArHT
ST ATTETSAr A 2005 § ATTCREATE-S1T EHT ST e TATHT § Hgeaqor T [FrE g

TIH-27 &1 ATF=0T, FHAT BT 3T AT T 3 GEF-T99 F AT H, qAAF TS ST AT o

AT FqFIwefT AT AHATSN 6 forwTe & oIy safa <ar
AT T TEHATRT AaTaT 3T Rud-3t &1 A7 F@rar 3497 Arfeu S|a qawa # atew S 99 el ¥
TeeTehT ST 9 f9iwar &7 g

4.2.5. GSLV MK Il =T g&rqm

(GSLV MK i)

G & w2

BT &l | Tier gaq dAqiet &x, Hgiarer, g 9297 & GSLV MK Il D1 Tf#e (GSAT 19) T TFadrdas®
TETOT f3RAT AT B
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| o = = ik =
] W v 7T v
) 5 L/'\ O_ o \IV/S = O
.
Height :22.7m Height 123.5m Height 144m Helght :49m Height 43.43m
Lift-off weight : 17t Lift-off weight : 39t Lift-off welght : 320t Lift-off weight : 414 t Lift-off weight : 640t
Propulsion Al Solid Propulsion  : All Solid Propulsion  : Solid & Liquid Propulsion  :Solid, Liquid & Cryogenic Propulsion : Solid, Liquid & Cryogenic
Payload mass :40kg Payload mass :150kg Payload mass :1860 kg Payload mass :2200 kg Payload mass : 4000 kg
Orbit :Low Earth Orbit :LowEarth  Orbit 1475km Orbit : Geosynchronous Orbit : Geosynchronous
Orbit Orbit Sun Synchronous Transfer Orbit Transfer Orbit
Polar Orbit
(1300kgin
Geosynchronous
Transfer Orbit)
ATAhdT

o  TGHT # ISRO FT -TeaaTTera 39U (GSLV MK II) | &1 2 a5 ATl ITART FT AL T T FhdT gl

ELE
e 2014 § LVM3 #T 9gel YANTeHF 38 LVM3-X/CARE forera 7 = garer ¥ Sz v Ud 3=W &

ATHSHA I T T T6H T FFI gell| 38 IS H F AL UeHITeRANE T TanT | o wam am
g Taeeft AT ST T Tt L0 91|

India launches most powerful rocket
India has launched its most powerful homegrovwn rocket to date —
the Geosynchronous Satellite Launch Vehicle Mark 11l (GSLV Mk I11I)

GSLV e  Payload fairing : - CHINA
Mic 111 wWill carry 3,136kg (/“‘/ = /C; S
Weight: GSAT-79 communications 3 New Delhi ——%——~ ,
640 satellite — heaviest lifted < INDIA < =l
tonnes by Indian rocket to date — - A
to altitude of 1 79km S pAaumbai —
\ T Bay of

in just over 16 Mminutes \
\ &3 Bengal

Third stage: Powered by l‘._

CE-20 cryogenic engine, \

P carries 28 tonnes of fuel N

(O N =
S Sriharikota ||
<= Launch site

EVOLUTION OF INDIA'S

e
49m 43m
SPACE LAUNCHERS
4494m
Height
>om 2a9am

I
S Satellite Augmented Polar GSLV GSLYV
1 Launch SLvVv SLYV Mk 11 Mik 111
A Vehicle-3
(SLVv-3)
L1 First flight Jun S
1980 1987 1993 2001 2017
- Second stage: 4m diameter, carries 110 tonnes
‘T F of liquid propellant. Powered by two Vikas engines
that ignite 1 14 seconds after lift-off
o | First stage: Two strap-on solid rocket boosters,

Y/ each with 205 tonnes of propellant. Separation
occurs about 140 seconds after lift-off

Source: Indian Space Research Organisation (ISRO)

Karol Bagh 1/8-B, 2n Floor, Apsara Arcade, Near Gate 6, Karol Bagh Metro, Delhi-110005
Mukherjee Nagar: 101, 15t Floor, B/1-2, Ansal Building, Behind UCO Bank, Delhi-110009

48 www.visionias.in 8468022022 ©Vision IAS




IEEREILY

o UE AT A I TF (4 (AT TAT AATNEH A9 aTAT Whe gl Tg 4000 BT F F TAIe Fl S-qoaHITH
AT FedT (RrArem e e atfee) v 1000 BT I% & I w1 99 5 F647 (A7 o7 afifele) § of 97
THAT B

o T TARHUT FIISITHS TIT TS Z919 (C25) & T i =F00T AT g1 TH ATEATHA ATeF AT T ITURT Bl
SR ziewe wtfee § o S 8 R B = )

o UL FHIANSIAE TS & ATALFT =0 AT | I 3 WA-3M A (S200) Ua TF FX feifage = (L110) 2

o TEHAT AT SUUE UX FIS SMAAIST gl g1 TE 2T &l T2AT 9¥ AT el & oo wediver shigeft e St 42
AT T ITART FHAIT| TAT TH "gTe A€ STR" ("a high throughput satellite") F2T SITaT 2

o TEH AT THH T MIHT T A St &1 T=0 A S

o TH AN AW § IFT ATATNITHAT T TIRT TFAT 3T 8, S HRu=rese e 9129 (miniaturized heat
pipe), TFTZa iftash TTaT, HTEh! Terdal-Hehiaer (ereae (MEMS) Ue ol (Tereeiiie?)|

HEA

o g WA & HATT THETHAT T FETAT T FA(1%h AIEA H FAT IJART H AS(b3E ¢ TAT dAqier daeft & &
TrEaiET Y ThT sreafar adt 2

o AW H, WA F AT T4 IUE % [T ¥ T4 57 ST g1 =0 T 1 @d g0 Tg T3 F faasfT
ST ST T o a=ra Ham

o TE AT | ARTI/AATET ATEAT Y I F forw R (a1e#) F = 7 o w0 )

o e % Tl Tedh 9TEd T WA F 9T H ST a9+ § ggmEdar s et wageft afeat =1
TIRT WA | FA<a arent it S -aqfd FL F @ o 7am S aehar 2

e T (ISRO) ETT T&TH T T aTeft GSLY MK I &t Frastt &7 el aregsht grer Suarr fohar sreem o
et g off st grfhl

o FTATSIAT T & T Y AT § T AT Aoy

I T g

o T FANIT T, AT FT HA TOTrAT T TUTT FT Jg 6l [T § T8 F20r g1 T 9 0
FAT 6-7 T & UATS TG Flel g ST il FEATRT FEA T &A1 higd HeAT A0 (F2 FSwiaa qo +
I g AHAT &)1 € 39T ol SIAEEAT T Jgdl sahieATet & 91 Ad § a4 94 (telecommunication

density) & T H&mT FTI

4.3. siqfier qeraT

(Space Debris)

T & =i

o T 2017 H, ATiANTed | fAfere siafver uSifoAt S&- 9161 (NASA) 3T Ihfaa &9 UsiH! (ESA) 7 a&d
siafver aerar 3 o § fRa e

FeaTer AAeT/He T wAeT 747 g(Space Debris/Orbital Debris?)?

o AN TAA & FAA TIHAH (ITR) AT FHH (FHI-FHT) TET THL F FO7 qTHA gl Ioar [Ove
(Meteoroids) T3 #T F&AT H 9T T g STafeh srfarwier FH Aerar g2t £ o1 § fera 81 zaforw, FHw o
FT ATHTTA: FefTT A F T § AT 14T 2l

Faae g

o UE AT A HAS F HATAd g ST LEQ (AY o1 siifele) H fafier Aaal & e g HT ThHAT (self-
sustaining cascading collision) % =7 § TRaTita T SITaT |
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T g & gwfea o< arfere S
o 3af¥er F=er &t wfa 30,000 FreT Wi =i &1 BT g1 7 FOT FAT AAST VI ATAF Ihe TF U §

gfeafad g STar gl S99 SUU=l, e Aed, SAqer Tl 3 AT Ih SAqiee TTHI il THATT Tga qahdT

2l
o HFATTgIT fRen-fder & e, fMeas & 99T g9 % 25 Ut & Hiae a1-o7 sfifde 7 siqfiey I 1 gard a7

AT 33T STaT 2 | gTeAifen, aer 60 Siaera e & =9 feen-fAger #71 arad wed 2|
o THF FAATAT, HATE TATF FIAGE ATHF T, SN ITIRT & ¢ & {Ad & ST R 10 Fuf § siqfeer g &

AT 15% T AT Fheg F

o ST A BT & H TH FHIIN STarsl FATdd AT & ST T2AT il F&AT § AAS & TS, (QEHI 0l (A1 6 (o0 T
HIer T SIS T ST HAT| T T Y -efiT F&AT F AT GIA & (0 SIS(1¥ H] TR HIH T 3T
e a & [Afa BT @ )

o FHI AT FAGT T Al I T 3T Se-ToidT TF St FrelifeA9T AT (IADC) 7 afas w7 9 =9
HHEAT & THTI g Fs AT QU ;- T AA 6 HHIT H TAFAT, Gle A % G Hl TR FA 6
o STt # RS AT, ST d9re hhatel § gy SEd & 7 § 9 794 F {97 & qrer wEfiT

ZEEATAT T ITART AT ST Heh 3T T &l SATHTT AV THT S o F=T|

FHE ST TG TAS AH AL

o 7g 1959 ¥ HIH Y FT AT AHeA FIT TATMAT UF qa AT (ad-hoc committee) g ST ATAEAT & ATH
Y- orifay, e s foasre 3 forw siaf¥er F srearwor s 3w 1 At #et 2

o g TIUTY oiaAf¥er ATHTT HIIFAT Hl. TIATRT FAT 2 3T FTE[ SAATET F A= & 0 IT= g ATl
FIGAT THEATE 7 STTIT FLAT 2

TS |F st FALY (International Space debris Committee)

o AReT WA F ATHATT § TN F STA@l 1 e T2 w2, e agardy wfafafert £ swfa £ aefter
FIA 3T AT % AT (mitigation) F et i @re vd siafver § A AT o wpfaw e F g2 A
Hafera wfafafert % frasrdt aaeaT 3g vF sfargT avEr 59 2

4.4, THEIT IH-3 A AL €I/ F 907 M09 g A4 7w 2w

(TELESCOPE GRAPES-3 Upgrade To Sniff Out Solar Storm)

gfeat 9 =41 ?

o HIT THMI & YA F AT H FEITh TR ITH F2A & folT GRAPES-3 SHIT &l I9q 74T ST 72T 2]
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< w1 4T 87

Tg 91X 9ag ° 98 TH 9¢ TAATT (mass) ¥ ST FT TFE2A (eruption) 81 ST H&T €7 & HITesw WTSAT
ST ZeAfagd =TS0 FUT 6 TH T Z0d &1 3806 FAATT TTAT, TIETAT AL TH ¥ S AT @A B off
dqfeer § Iotora grat 2l

I AT, FIA AT SR AT TFETI T TA AT qraT 0 6 Hhd gl

qrew weid et off 99 31 FeaT g1 AT, IR 11 a9 6 =ohi § sAfere T ofw stfee A g1 S 2

-3 FT R ?

GRAPES-3 (Gamma Ray Astronomy PeV Energies Phase-3) 320 (qTafisl, af@drs) § Ruq s
AT SSTERIT TeA THTE B
TEAT FIEHT ¥ TFAUHe, 1955 § 21eT TEale oiF werded e (TIFR) T I0 -1 & =9 # & far

AT AT| TH AU TIRT I -3 H Tgel T -2 F & H Tt =<on 7 spowre g = =m

To-3 FT TATIAT AT o 12T SHIS[E AT FSTHed (Y, Has ¥ [T % e el JEafet, srarsr
% AT (collaberation) & =T 74T 2

e W&, TeT T Fq IR FIT 82

gt % FahT &1 (magnetospheres) & AT T F1H & =TSl qTIEhed hl ST § IAL TArd 7, ST

FrfTera qor zferft Trared § st v S g 8l
T AT qTIEhed 2T 6 Haeh &0 0 HT TATET FT Thel & | T FHFEITH LTS Al TATET FL TG0l &

FEAT qTHT A (magnetic field) & TrEIaTSAT | fASelt 97T F G g1 979 g1, uiaw R # fEaser i

T (electrical surges) FT STTH FT ATIA ATSE UF 4% AT Al (R AT Tl 2

g AT FTAHH, AT TATT (FSTH-TFTAST ), FTISHEE T AR, TITATEH AT ARG FHT TATEAT FT

THAT B

I 3 F F14 FT3?

AN F FEier fon, waw emav fRewevi (air shower detectors) T #gaitq fReaei (muon
detectors) T FETIT HLATI

g T THH FS1ET FT & TaTF (accelerator of energetic particles) 3T J=et 9% T8 TATT FT TeqTT

FEATI
T[S TRTOTt o THTI] HATST ST ITTHT 0Tt o Faeor o HTeaH & SARIRNT T STeddq HiLdT|
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FTULAA (upgradation) FY sTaeFRaT T ?
o IF UF T AATaAA! WUITAT (early warning system) & 9 H &1 HIT ¥ FHLEA 74919 = (coronal

mass ejection) T fTaaT FT AT

o IO ATWSUA ¥ ATAH a7 1 Hie1 it T T AL (A & Gag | HEHh SR T il T T

o Y ATHI & Jg& AT &l T@HT 3T A ATAT TRt T e H T Tk T TH AT TaqT A 6l TH1ET
# g Fam

o IE TATSHT STH HIAY TeiH # (SFeT FMT il [T T IqT AVTUAT FSrHeh F107 g AT | o7 it Jg[isig ¥
el & fi= stfgeia grml
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