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T & foru ¥ sud efod aRareHel # dufaal @ el dve ®
forg foxia WA 1 91T T 8 9RA e aeildRul HRIGH, o
R ¥Ra e (GIM) @& SIRY <91 # a9 &3 &I de™ @t faur &
P B BT | IS TR AT B A1 Afhamsil & JRgeR
H Siafafqerar Afkd wafaRor S aM BT T R R 2

TET |aq AP B gfshar & qed el e I R B & [ B3
&3l H T a1 S J@T | O Soll & &5 § fPHRRN gd wReHe
Foll BT SUAEAT 9GMT, Holl Cefdl bl g, AR ol Idred o
T AEER Ud ki died, TdaReid Holl b1 SIf¥e SR,
JUATHARIRT & ded. ISy | Sfaegarsii o =1 H31 3 FganT o,
WINTT U4 ARG el 4 gig, sl Ua RS ol fafdedr &
eIl BT GRT BHRAT AR IS UG ARTE Jae DI Hofqd BT |

SOl & 8T H QW AT R DI fel AdIBRUNI Kol UG &R (25
A W SR B IHfdsiell bl BreHy) 89.63 NIdic I® Ugd TS ©
ST @1 |ad [AH™ B el @ IR Sl Bl HeD UIgd TP o ST Dl
3ftc & Sl we@yel €| S 6 auf H 9RT 1 W 91 feaReraif
@ 419 ST Sl T H dfeg @I W™ a9l <X <@l ¥ | WRd B 3Me
SOl &l 2.5 A1 B &) 93 V&l & AR el AR Holl 13 A1 I 3
P R 96 @ 7 | AABIU Holl 39 I DI WU [ISTell gHar &1
24 HIFQl 3R AT ol IHET & NG 11.62 UG B | SHoll & 34
Sl ¥ Sfearg uRadd &R 39$ y9El ¥ e # Aes Ao | g
Wl Fad- e & faU 7RI, 9gsl iR Ags] Gl Bl GRefor
R SWIN GBI AU 3fe | <™ MY quf FSIRAT DHaclwaled &I 8l
BT | A SUART PI FTaT < dTel It qIRReIfqat. qonforl, gRiard
ST, A &R Sid AT & ded JHAE Bl b BT TIE I H
fl Awerar et | waa e & o afgs ariier) &1 gauiifad &

% IMfARE HRITIAT BT AT ST
25 TG W Afd TINBRT Fofl B &9dT BT &R faavor qrforer
1% FER 2
DT 1: YR H TdIBROT Holl BT eTadT BT &AdR faaRor

8 g emaT| BRI SR | g I / UgueTs
(frmate) SRy (fRmmate) | (fmete) UIKIEI)

IR St 36.32 37.10 21.21 94.63

gaq S 38.26 8.99 0.00 47.25
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ST St 10.31 0.00 0.00 10.31
BIeT BEST 4.74 0.46 0.00 5.20
qq- AR gTsfas 0 1.44 1.20 2.64
—
(z 35? M WE 0 1.60 5.00 6.60
Gl 89.63 49.59 27.41 166.63

IE FHoll BT T WS IR IR A 7, AT g99 =AqH AT AT
IR FEA IR AERSH SHoiA BIAT | Sdidh gad [T Siared
U9 NAESY 19 3R B STSATRISS BT BIh! 3ifd STl B
g, Ol f& ea aififsr, Seary aRads iR 9y @1 Joran § fREe &
forRl 980 8% 9% RFER & 39 SfidiNeh, Silared 369 aigasd H
TR BT W SIS BRI & fodd YA A ST a9l Bl |
NGB HOIl. BT SYART Holl &_Ad & ©F H oNdred 369 R fiRar
DI BTH BH BRAT © | SAD T & il @ SH AT ¥ 8 WRETG
W A Hll b HIg@ dbicdd AT | BIF dicl JHA DI HH BR SHoll
BT IR AT &) 3R AU Bhad dedl AR Sgs 7eud | AU AR
gore # Heraar ferl oIl dffgd WX IR Soll Bl HiEdl H - ReRd
Eft 3R AT e Bl derdl [Hel |

|aq e s/aeRen, YEdie AR R # 6aq fAem o

TATEROT BT B[ PI Ib qAT JHSAI AT D FHRAT & FHE &
forg fedre; M SAd S8l & | ad 1992 1 Yedl R FHerd #
|aq faer 3R SEH B dTel |HISIe U e o™ 81 R @dl s
=l B Mg Al | g ReR ARed & $9 yqd fdgell $1 e aui=
39 grar | fear aman 2

gIscels & APAR VAT by faH gad &1 JAraedasaratl &l gfed
B W 3R 3 arell Uiel 3pf U SaRgdare & yff wR wa
oRaa ff ¥R Ud |Ad ofawe H g | foars e @ wiw
fervaTg 71 gpR 9 2 | [ @1 VAT errar foRed uiRa s ST ol
@ dor vfaw & forg wwer vd ot eraven # @9 | v Re
RTRT AId Sfias Gt 91 32 | Wi WAl &1 1 9guanT foad
e |

Aaq e IdHM $ WA AMLISRAT 2 difh qIRdS B ScTadhdl

BT g7 AT S A | IRAfAbdT Ig & fb AT SidT &7 MR gk
Td IfaROT & €| YATeRUT Bl |dd 990 ¥Egq & forw faf= <ui #
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fafr=1 Sur g o Fad € R wRa O fAerreid <o &1 faey
SURT R g6 &7 BT AMAIHAT & | 9RA H 5 7 18% STw==m qid
2 oIfT 98 fag &) dact 6% T SHolt & SUENT Far 2| R ot <o
BT Holl STANT sl (1 <Dl # Ieor@=1g U A 9T 2| 371G < @l
A 3MMYd gy IR STESAT & 981 & AT Holl START & d61 DI
IHE @ T I BT A B Y B B for gafa Sort amgfet @
e &1 < & oy te 99 9w § | 399 SIfaR WRd gRT
g S arel 9 Be SIS H ol &F & AR 71% B | IR
A1 e gl &1 a1 PR 3R FAq AP DI Arcdied $R & oY &
T AP ¢ | SI—or MRA URY FHsiid & ded afaagdrell & Q1 &
3R o fapr & ofged W WX &Y §RI AUAY TY AN H SR
wWes AN @ HIGH DI [Q¥ H 3 g6 Y8l 8, UMl SR s &
STy URadd . BT HEId AT Uh @AM gAgel '@ AT ¥
faerrelia <2 Sieary uRad+ @ Hfikh @i FaaTeld & 2013 # wRd
I A9 <= H e o 5 0R F&eldl Siqdrg BT TR HHe I
B FhdT & | WRA H 349 B ddel 2.3% ¥EH AT 2 olfdd I8l 9w
B 7—-8% TSTIferdl rg Skl & | ¥ &1 <% & 21.05% HFNfeld &= &
3fcfd 692,027 fhelicy & @XId & a9 &3 MMd & | UAfaRor @l gaum,
STefarg gRads iR ofuarell, “ed AR WIPpfad HARFT B R
SUART AT Tl JMURIe Ud YR deue A wfgensii iR a= &
Sheq ® i &R IR ouifde w9 & gdifad fear 21 It Afa
frmtor # gaferof gdym. iR suer Siifes gdg ud ufafsar § <fres
AT DL BH BR DI SR © | MUGT & ATUD AT Dl HH DI
% fou ol TRI R AgEIRie Ud HRmTd ear FEier o v e
BT FET I DI SIRd & ordH SIIRgH &1 qaidber AT S Fa | gedl
W TP 9 U g U JSI 83 2| Yl Bl & U a%g bl A
el fa=m 4 76 <@ B

UG 915 GGh I 7 Y 1983 B SRS Il H dos AR B}
TR BT U UIRT fHar| s9d uvEd fddois #eed J mAr R

AR AT TR H AAd [JH™ BI AR UK d o | 39 Ruic
Y f 9rdt ) sae fear -

o R Rrgd Tl ArReT &1 fAota o9 & 9rfiery &

o U 3 wven forad ifde Scured fhar WU gen Sararol
BT faer faar Sme |
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o VT I oIl URRIIPST BT &a9 H XGHR AdrT BT Iror=rei iR
g1 |

o Ul IUCH o oI f[AbT & ATI—a1 IIRRAfIDBT BT GRefor
el B |

o VY THhld! I &I Asfid &= o FRaR fde W 9 2ar
=

o UH WG IF RTH d9d 8 3R daerdl IRRIT & 3R
ag foia o | |

o QORI AR H GITARYT & bl ST~ B &9 < D |

q9 1980 ¥ I 1990 TH db U ©IH. b AR Ol FARGEIT
BT d T IO BT T | 599 | TgE T 9l g SEH
Y 1987 H 3MSIT B[ & Way # Afgad Weidld, a9 1987 H WaxAT®
UgrRll @ aR # 99 dde, @8 1992 Fisicarg URade e, Sifdd
frafear @a=E a9 1992, gUedl HRIeld 1992 3R I¥ 2002 &1 =g
AT Add e o H68 H g | S 9l gRIeHl & ARIE 9 Sl
ey el SH@ STJAR I8 Uil 41 fb faeraeia <=1 o oo 1fa
¥ Tl 8y STHRAT T [dBNIT Q¥ H 9¢d 8¢ ITHRDATG & BRI
|ad A& & AT BN AT BT Ub diod B g9 T 2 SHrerg
Ida fAsa & ded & Ui By & forv i fafderan, 9 g 1 &
IS, RS TS HIDBC BT T, e 4§ Fhe I 98 dac
®T JdgT iR uRRIfG. @1 e Feehl ardi W & <1 did raedsd
Bl g o g b I o afeR AT § e exd aHY
aiRRerfar & figial @ e\ # 8 <@ o %@ @ e dRer e
e dATE T qITaReT BT ISl ¥ a8 81 6T © foradl AT JHar
A TR BT 8l el 2 |

WRT H 2030 Gdd fAHrd Toier

HRA oid 3RY ¥ 9ad fder & U R AN 98- BT YT R V&l
g Iqd faerd SR & qorqd Rigial &1 soefl A= faery Aifear 4
AMAA B @ 2| B & fIagamdl e dde & dave e @l
I X IHIY YW H BH WRA %ol X8 8 | 2030 B SHAR Add b
Tole # fRiFar & quidr 99 wRA @1 eI AT dhad gHRT AR
T 2 afes wifayel, ok fevens fasa @1 gifea &1 & fom
SO WY B IRT @ e e aFe e Bl |ad ey dea |
e far a7 B | AR WRGR §RT HHifad fhy S B 8d HRi%H
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IS IR 91 UGN, IIERT TTHIT YISl HIhH, N ey i,
UETTHA SMAT ATSHT JTHIOT 3R I8N GFI, NaHal I F$d Aol
fefitee Sfean, dFearal Surarg I™ A I, IR Jar+aT $iY
Riag Ao mfia 21 s9a oremar afie guie mded SW giard
gfaemeii & e iR R T &R A e SRBAT I W 9Rd H
gerar fear <7 <er ¥ ) |aq fen et &1 e Hifoal § e o=
& forg &9 oma AEl W eMd BRf R T T A1 PR BN g &
IR U d8AR SHa S B FART @Rl @) $281Rll & 1T fdar
ST 9% | B WRGR 1 Faq A6 d&dl & draadd R R @
T D AT 1 TGRSR & |iu & 8| JiRaar iR
PRIHH HHEATEIT HAGI §RI Ggm U oM. ik wrfvie uRye
ERT YRAIfAd Adhd, dl @ dffgd gt | dAdhd Bl Pl Ugdr HAT Sl
TAR S Fdhdd oid b (@ @IUHT S Ihd & aRgd ¥ 89R forg
AT BT TR B |

HE gl # 9dq e dedl ol qYul Fherar H ISl bl e
9gd AedQUl B | | (AP el & BRI ol giaueHe a9 &
forg wRdR Wae A= fed gRel @& W1ef e faar—famel #x & ©
I QEERT WY HEH ST BT = H AU (BT TIT TH HI 8ol daq
e dedl 3 Haftd A= Jel W gAR |i¥cl g &3 & faRivsi &
|y faR faqel @1 gRue 961 81 9Rd AR gRI gAid d
TS 2017 H AT BI dlel. S=d FNIF JIoHIfad §9 TR U Tgell
Wifeod IETT AHET IR DR 2 (o] AT ORI $HH] U IaTervl
2| RT Aaq Qe del & Ahd drafaad &I fhaar #8d < @ ®
I8 TR oIy @) wewgel 2| uafarer & w’fad v@d. gy ool e
TG AR B AHIEN G B & o IS Va9 a7 WIHR 'R
W IS Alh 3R AR gRIL3IR S T BT DI MaeIdHll © |

waq e & o Afoat

TS ARk d Ul fa%a § & Y, I, eredieRer qen wRaH
&l H B arel |anivl @ don SRRl $1 giy uaiaRvi eEAfd
BT 3R of 9T | 3 Tl H yIiaRelig srEHfy Aed Wees $I g
UgATl €, MH SUTEHAT Bl HH BRAl & A gE—Jfaril B s
B 3R of 9IRA B | RO @A & B BRS FTal B HH B B
fou anféfe wd yafaReim Al &1 =aRiTd 999 &R waieRvi faer

THY BV SMIITHT ¢ |
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1. faefsar @ @9 &% (Reducing Poverty)

| T A FERaT BT R A © Ao Ui URATSTAY. 371
PO AR S fE i @ AR B e STavR SudeE AN |
WHR P ARy & warey, gRIR Ao 3k R daret &1 o
I, O S B SF d | Aerar el | AnTe gfdemsii S
U & S P gfd, dhls B JEEW, T RGN $ WIE W3
s v onfe < § TRy & guR # 989 FEaSd B |
2. foxfrg wergamRl @t w9 (Removing Subsidies)

fo fo<ig arral @ o1 gaferoi ereefd & &8 &1 & ford
WRAR BT ol 3R Ardeie &= o FarEl & W & oy & TS
Ramadl &1 w9 A, SFr @12 | anad #, 39 Ramdl @ &R,
ORI Bl 2 ) 941 § I | _gAaRoN ARG S BRd | 57
Ramaal o FHIfT srrar gdh) &H HY [ BT 99 AR A A U
BT |
3. SR 3MmEnRa M (Market Based Approaches)

QIR & 991 o ford dIoIR SMEIRA SIATH Bl AN Bl
TP SATLIHAT € | 9 SUFRBISI AR SeNT Pl TATARYT IR HTP (D
ATl @ TR B ARG & R H gdTd 2 | gIoiR SRR SudhRvl
(MBIS) Sqaf fifer 21

IE & PR DI &

i) AR SmTRA SR ®IHd SMERa I qAfaRfiy =i HwT H B
g R wfwfod 8- uguor @e (MRRor /00T aw)
faUorT Ama IS UH, STHIGKT BIY UUITCl, 3qMT B /S

i)y ag SR S WEAl, & O U BH BRI AR
ATST—AE @& ford i e |

4. HRy BRI &1 Fffexor @R IR (Classifying and EUpanding

Property Right)

ATl @ SIS SUANT W FHRT SIfOSHRI BT 19T TATART Bl
AT B R o ST 8| 39 HRYT Al ferar a1 ) 31t
TRMS, T4 B Helg dAT EfTell Ol A &3 BT JIATMD T &
ST &1 ool Wit @ i @ iffer den smafte ifeR
PR o 9 R RN ) 8 SR 3w WeR Rere H
WA & AfHR goiqar T g a1y |
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5. e wared (Economic Incentives)

DI, AET 3R HrEfel 9w e dicaeT uaia Aeri
IR FHd 2 | HIdTE IR \EEl & JhanTdhisl f arg, 9o 3R A &
TIRT # Ugu! & AT & ford Rfduards goat @ wu # I 9 g
WHR gRT FEiRd =R AF@l & $F Iy I+ &1 R 9= @
CESINIES
6. fram® -ifadt (Regulatory Policies)

TR AT BT HH PR D (o UGTh B Tl U 3 A
e Nt €1 Foae ® od, JguoT a1 AT B Afal AR
TANT AT qhAID B e H [ e’ g 2 e siier
fofa g8 ar 2 o q@r Al & g w0 gafeef el @
JferT R ANfed. ferdT WRIeT WU H| g8 Tl HFDl BT EiRr
FRAT B AR a1y, Wi, fvgyel = iR wd MuiRa awar 2
e wffieRer o1 Taiayeid #iFe ARl Bx H Ardlie gd ol
TEYUTRTIISH S1eTaT AT FRINThTIsl @ Hfd HeHId If2d sHT @R |

7. EMR Hifa (Trade Policy)

TAfeRT & FRY H IR A @ &l Jeayol Jedl W S o 3
TR B

i) ERe N IR & | H |

i) STIRTERT SR N | =4I |

TRe] AR AT BH TSHUT dTel ST BT ARt | R AT B
WR I Tl & G UGUOTHN SeFT & foldl Ah—gerRl ddsfied 3T B
gateRer fRddt ufspamet ) 9ot <t 2|

8. WIduifM® ST, (Public Awareness)
TSl STReddl IR HeHIRdT ggEReia Refodl & gare 4

980 WG B UYAMEROT FdE 3R UIMERUT SINTeddl W R
SoaRe 3R IFIgeRe e HRisH yafarer &1 sradfa &1 fAafea
FRA H SR qATRT BT AH—GRRT @A H 9gd FEId A 2 | 3o
AT BT FEART oNTd Ifed Ud ST 99 &M, 9= Silad B AReT,
ST D FIReM, FHIS dAT S [AHRT WoTTell iR dre faw=or enfe #
BT SUAET BT 2 |
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9. WM UgiaRYT e #  weWiar  (Participation in Global

Environmental Efforts)

AYFP BT § Ig Heqd fHar ST © fb |qra€m gaferer g o
TEIIRIAT TRl @ SENTRT a1 BT &7 ~gAqH a9 § el
BRIl 2| Al UITRUT & RO R U R & YIS [y o
I | 38 Hifedd Uieibld Iftafera 8 Saer gao sio=—aHnia
& A BT R BT T | ARA A IR A Faq [IBN B T W AW
ARl # A #R ET 2| B @ el onfde dahe @ g
fapN @1 el R AN @ H §H IRGII 9%hel I8 © | 2030 & AR
A e gois 3 FEAdr. I goidl Fare SR b1 e A S AR
Afde e B dfcd wifiqel, ok Rrweng fasg &1 gHfed & &
forg STrovy oft B

IR @ fqernT daefl ava ofed S e aeai | wnfie foar
AT 2| BRI WRGR §RT BRI Y Sl X8 -h HRIHH. Add (b
el b AU © O Hb 871 STl W HRG AR, 9 Tl
9T UG, R UM YASTl BRIhH, NI ey A9, HerEA
AT IS ITHI0T 3R QIENI qiHl, MEHEA U sd o, fefed
3fSTT, QeI U™ U AT Al IR UETEEAl Hi RS
RISEIRIGERS

D IfeTTal AP Fofe aded S giHATEl gl & f[AeN iR
TR TG B W g PrRIHAl B M 9RG H gerar feam S e 2
qd faerg. eedt ®f faera il & el o)1 & v 86 3Md Al
W 3 B PY @ © Al R TARN Yol & 3del b g8y oia
S B TR SYEIRET B $T3Tel B gRT AT O Ad | de WRAR A
Jad e d&dl & dRayd R FIRE Wgq Jl s9h 9qad Bl
e N emamT @1 \io < 8 | JiRId! IR dridpH  drafag-
HATeI T WY T AT 3iiR \Ifoie URYE gRT IRATId Sabd bl
$ Afiged I F Fad DI UEAM HIAT Gl TAR TS Fabad el o
foTT U T Adhd & aRdd § gHR forv fle &1 Uer ® |

T AT & SDG feA s 20-21 B b7 H R o W)
BN, fagR Fe g Ay ST &) 3R 9 9N Tasol 3fedl ssad
2020—21 H @1 IHT H IR MY WM RARR @7 8, 96fdp [I8R
fhagr I We WRE WevH hRd ardl g "ivd fear T g
AT SIATHE Med  (TaSoN)  ArfTe, onfdie &R gutavefrg
AUGSt W Il R dg A UQRi @ W BT e aRal @ |
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el IR @7 BT F ¥ BT N H TR ET AT| BRA 7 75 B TR
& @ MY I & wU F 0 Y6 W W 2| RErd gewr 3R
TS SEl 7 74 & THR B AT TEI W A (51| 59 91 &

R adid H [TER SIRES 3R 399 Fa¥ TR &3 a3+ drel I

o |

AT AU Aieged wicad (SDSN) §RT SIRI w9ad fasra
R 2021 (SDR 2021) & ©S WX & AJAR, 9RA Pl 60.1 & WhIR
@ AT 165 < H 120d WM W TGN AT & | Wred IR ST4d & a1
fhcls Fa®I® # Fa9 HW ©| 2015 & 91§ Ugell IR, |1 <@
COVID-19 H8MRI & BRI ddd faerd oedl (SDG) &I W &== H
e SeewR fe@rr € | SDR 2021 HI; SDSN & 3fede] HHER S
=9 (Jeffrey Sachs) @ siqcd H oI @dl & U e §RT for@r Mar § 3iR
HftgeT IaRiE I gRT USRI fhar = 2| SDR T afie Rard g,
ST HYh T S 193 WEW Q€ Bl47. Fdd AP @l (SDG) &
RETh I7eh. WGT & IMMURGER Xb bxcll & | IT 2015 | SN fopar T
2 3R I8 SRS STHEIl (U, fas9 @, e1e) iR IR=eRwTRS
STT ] ((ITHET AIFl iR IR—ARBINI |iS+) TR TR & |
SILECH I

U i H 9dq fAe dedl o FYU Aheldl § qsdl @l e
980 HEayYl 2 | |ad e dedl & dradd I glaure e aqH &
forg wRe dae Y= R are! & A1 T8 far—famt &= @ 2
S A [derd edl | Gt A g6l R AR A9l gRT & b
foewst & o faR fwet o1 gfoumre §amr 8 | R Jaq e
JAeA B Ah BRI B fHa AEd § @1 ¥ g gAR oY Hro
Hedqul 2 | UIIeRYl Pl AR Y@d gU gl fadrT &g, Al Bl STehlery
W A B Y AL U 757 FAT R TR R YAD Al 3MR
TRIT §RT 31X 318 TN By Il IMITIHT & |
wed el
1. "Afea 3 FeAfAC—eHrs ol 3R WYl &I 91 & oy

FTEING UGV, TGS & AlbA—R el 3R AGaR

BT g B oIy ATITRSD SIBRT |
|ad fAbrT S 4, daq fders R §g<h I qe |

"Aaq e FHME Aeas”, Aaq A JHE Sedd |
|aq faeN W 0w d& @) Je9rse |

https://www.hisour.com/hi/sustainable-materials-management

a M D
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10.

11.

12.

13.

14.

15.

https://hindi.gonewsindia.com/latest-news/news-and-politics/75-80-
million-7. people-in-extreme-poverty-in-asia-and-the-pacific-adb-25747

https://hindi.moneycontrol.com/news/country/kerala-best-performance-
in-niti-aayog-sdg-index-2020-21-bihar-jharkhand-at-
bottom_268331.html

https://www.hmoob.in/wiki/Sustainable_development
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Chapter 4 )
Transmission Cycle of SARS-CoV ey
and SARS-CoV-2

Tushar Yadav and Shailendra K. Saxena

Abstract Severe acute respiratory syndrome (SARS) is a pandemic that has
shocked the world twice over the last two decades caused by a highly transmissible
and pathogenic coronavirus (CoV). It causes disease in the lower respiratory tract in
humans that was first reported in late 2002 in Guangdong province, China, and later
on in December 2019 in Wuhan, China.. The two viruses designated as SARS-CoV
and SARS-CoV-2; respectively, originated probably from the bat and infected
humans via carrier animals. The'constant recombination and evolution in the CoV
genome may have facilitatedstheir cross-species transmission resulting in recurrent
emergence as a pandemic. This chapter intends to accumulate recent findings related
to CoV transmission and tentative molecular mechanisms governing the process.

Keywords-SARS - CoV - Zoonotic - Transmission - Infection - Virus --Host

4.1 Introduction

Severe acute respiratory syndrome (SARS) is a high-risk viral disease usually
characterized by fever, headache, and severe respiratory. symptoms such as
coughing, shortness of breath, and pneumonia (Peiris et al.'2004; Hu et al. 2017).

The original version of this chapter was revised. A correction to this chapter can be found at
https://doi.org/10.1007/978-981-15-4814-7_17.

Tushar Yadav and Shailendra K. Saxena contributed equally as first author.

T. Yadav (P<)
Department of Zoology, Government Jawaharlal Nehru Smriti Postgraduate College, Shujalpur,
Madhya Pradesh, India

S. K. Saxena

Centre for Advanced Research (CFAR)-Stem Cell/Cell Culture Unit, Faculty of Medicine, King
George’s Medical University (KGMU), Lucknow, India

e-mail: shailen @kgmcindia.edu

© The Editor(s) (if applicable) and The Author(s), under exclusive licence to 33
Springer Nature Singapore Pte Ltd. 2020

S. K. Saxena (ed.), Coronavirus Disease 2019 (COVID-19), Medical Virology: from

Pathogenesis to Disease Control, https://doi.org/10.1007/978-981-15-4814-7_4


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-15-4814-7_4&domain=pdf
https://orcid.org/0000-0003-2856-4185
https://doi.org/10.1007/978-981-15-4814-7_17
mailto:shailen@kgmcindia.edu
https://doi.org/10.1007/978-981-15-4814-7_4

L)
o
=
T
0
O
%,
o
| =
o
©
0
c
0
e
L
c
o
O
L
<

Colloidal effects on modulational instability
in semiconductor plasma having strain
dependent dielectric constant

Cite as: AIP Conference Proceedings 2224, 040023 (2020); https://doi.org/10.1063/5.0000472
Published Online: 29 May 2020

P. S. Malviya, and N. Yadav

g &

View Online Export Citation

ARTICLES YOU MAY BE %Tﬁzﬁﬂ’-m‘ﬂ &7,
o,

Effects of nano- smed‘&grams on parametric mt&i}tlon of laser in n-type IlI-V

semiconductor 4;,

AlIP Conference’P%ceedlngs 020); https,ﬁ.'/doi.org/10.1063/5.0000758
-

Influence of mgnetic fiel o—kinetic'ga(ies in a magnetized GaN

semiconduct@embedded colloids [

AIP Conference Proceeding 20); https://dei.org/10.1063/5.0000759

—
Nanotechnolegy in road construction 31
AIP Conference Proceedings 2224, 050002 (2020); https: //aﬂl org/10.1063/5.0000772

- T TGeRE i .

- Y
of =
- -
o -
4, ™
L)
- \
Potrenz N
AIP Conference Proceedings 2224, 040023 (2020); https://doi.org/10.1063/5.0000472 2224, 040023

© 2020 Author(s).


https://images.scitation.org/redirect.spark?MID=176720&plid=1085724&setID=379066&channelID=0&CID=358604&banID=519893954&PID=0&textadID=0&tc=1&type=tclick&mt=1&hc=a9535e29d1c2cd1e986d12f7504a5dc481499373&location=
https://doi.org/10.1063/5.0000472
https://doi.org/10.1063/5.0000472
https://aip.scitation.org/author/Malviya%2C+P+S
https://aip.scitation.org/author/Yadav%2C+N
https://doi.org/10.1063/5.0000472
https://aip.scitation.org/action/showCitFormats?type=show&doi=10.1063/5.0000472
https://aip.scitation.org/doi/10.1063/5.0000758
https://aip.scitation.org/doi/10.1063/5.0000758
https://doi.org/10.1063/5.0000758
https://aip.scitation.org/doi/10.1063/5.0000759
https://aip.scitation.org/doi/10.1063/5.0000759
https://doi.org/10.1063/5.0000759
https://aip.scitation.org/doi/10.1063/5.0000772
https://doi.org/10.1063/5.0000772

Colloidal Effects on Modulational Instability in
Semiconductor Plasma having Strain Dependent Dielectric
Constant
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Abstract. We report the effect-of streaming colloids on modulational instability (MI) using a hydrodynamic model of
semiconductor plasmas. Ferroelectrics (FEs) are'technologically important because of their.optical nonlinear properties.
We find that the effective-susceptibility without colloids is order of [(x.)3; | ~ 107%*m?V~2 and with effect of
streaming colloids is order of [(x,)3; ] > 10722m2V~2 which shows effect of streaming colloids. The colloidal grains
(CGs) in diffusive semiconductor plasmas found to be modifying the characteristic and alter the optical and physical
properties of the material.

INTRODUCTION

The progress from the bulk to the nano=scale regime. continues to be of immense interest and increasing
importance for future technological applications of the optical and physical properties of the semiconductor
materials. Nano-crystals display'properties generally found to be scientifically different from the bulk material or the
atomic or molecular species from which they can be derived. [1-3]. Colloidal or dusty plasmas are characterized by
the presence of massive colloids with size range of nanometers to micrometers in addition to electrons, ions and
neutrals. The colloids in semiconductor materials can be formed by.ion implantation processes. These ions when
implanted in host material get neutralized during the slowing down process and then somehow agglomerate to form
colloidal grains (CGs).These CGs are synthesized within the host material by implantation of various metal ions in
solids[4]. It is well established that for the amplification of acoustic wave to occur, the carrier drift velocity induced
due to applied dc electric field should exceed the possible sound velocity in the crystal lattice. If large dc electric
field is applied to colloidal semiconductor plasmas then the resultant streaming electron beams will stick on the
neutral colloid particulates to make them negatively charged colloids. These types of materials are promising media,
the peculiar third order nonlinear optical properties make them potential attractive candidates for device applications
such as optical switches, optical limiters, optoelectronics etc. [5-7].

Modulational instability (MI) is one of the most ubiquitous types of instabilities of wave propagation in
nonlinear dispersive media such that the steady state becomes unstable and evolves into a temporally modulated
state. The M1 is active field of interest due to their applicability in the field of communication devices [8]. The Ml
is the convenient and widely used means of controlling intensity and/or phase of propagating radiation. These are
used to tailor the propagation properties of acoustic and optical phonons, as well as their interactions with optical
fields [9-11]. It has found that growth rate of instability in strain dependent dielectric constant (SDDC),
semiconductor crystals such as Barium titanate (BaTiO3) is large enough. BaTiO3 is a technologically interesting
compound due to its ferroelectric response. Ferroelectrics (FEs) have been rapidly growing area of research interest
in nonlinear optical interactions due to their many potential applications [12-14].
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