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3T 1
e a¥

AT, HIE JAeRIER 2019 7 TN, Fared &
w7 7 g frad ¥ 2019-20 & SR GRAT GRT
BIRAST & TS IUATIAT T Uo7 el Y 98 G &l
REIS | HRIT, ST AT AT W H hell 3707 Flaemaif
J I e TR WITA- IS, IR qRI
IS AT &=t § e, @iy arad=or, o
gRETT, g8 99 W ST & 99 IS TR 9T gEd-

gRATSTRI # WRieRT ST @RIt & JTvET|

JFHET : Aiewiferest & &= o, gI & afeha &=t
AR FIDT & BT AT AT 7| BreSgHATH AR
JERITET R Tel GRET UR ol o Hafea Wl gaurardr
P GANT A I el b GaDI &Al DI AT AT
Harg fagedmit & s fRar T [SeIyR Wik
AEATEAT UR AR Tg-SIFUANT AR GRAT b YA H
AT R G & I faviaT et 1 e faam
7| Agifd & ygel H gafhd qHAIT agHSd |
g 3T B IR B FHRAT BT FAE TR ©g Uh
RGN gfafer e fafor féar |

ARDIT T BT ARTH @ & e, Mfe-aRT
P Ge-veret A b, ATTadRT & fIehriAeT uarey
TAART & WaeT & gfaAT B IR, IfEFaaRT &
I, TERT TRTRGRAT ot faRISarg, et T ety
ARMIST # IURT IRI & 0T I FEaRI D @l
TRI & PAMADRT H I (AR, Pra= qr Ha Y
gl

genifEataer sifFafh-a wma- s & a7,
WereHT gRT YRedpa et & ged e it b
a1 FETT, IR SRR Harfhiat & aRT-fFEior
S & MMl Jar s FAarfeiral qem ame
Herfepfrar # aR-FETor @ gfchar @ st s
i fATTeaTy € | AR & Areaehaiall - 3= IS
T BRI YAl I UTaf aga-aNiTaey Aiehs! &

forar 1.1 ;3 . MR GRS feaw & SR AR
T Yl

AT H Ugel AR SReT e & Teie & Arer
AT -3mRT GRAAT & srfers ura fy form-fat
FEIIT F T B9 THART TR bt AdTaiial ol Ao
ARV R UMI-HRA GRA A ey es R grer
T T | ott il /RAfRaTe & YT § UeTon & R
R Agi o gfem & et art waifea g g

Agifoe AE A <P el IRMHIIE, Fard R,
TET-TET, AR YaT8 Tl T TR Scqo T Jomferat &
TS figia sanfe a=t § oy far man st
JEWT g HaR WagH & Tdh 747 e o= famar
T ST AT < BT & HAfdEN, STty @ gfte 7
At geast @ fafder gaur faeivamwtt @ amer safe
3o fafireard )

BT Ut : s es U-uifeay favafqererr & diuasr
PRIGH P 10 T I STafer THTG B+ R A oI g
AT BT TITHROT FHAT T & | Heldhed] (AR ideerT &
AU § WIS ATGI 0T & & § qarferd fafdrse qem
HheT TACDH-UIYTEl DRIHH T G2eh RT GIIT AT ST
TP FHISIAT-ATIT I PRIHH SIRT I@T TRT & | FYfT
AT 4T dTet BIAT & AT 75 © | 14 BET & digges




R 1.2 e r=Tqult GemforReT ofi sman S,
IUAT & Aged H ARG faff-Avser = foreii wig,
qeois § fadie 27 SFa™T, 2020 B TATRIRRMS o
ARATAT & IgHTCT THRIE § A B Y AeM2H
RTSIGHRT HET AThel RIFe | JAThIdT H_d gy |

SURAYRH & T8 & i fUse g anf & gor ¥ |are
21 B! 7 U Y-y IR U E |

PrETSHATS JLATAT H TRy I MR S arg srafer
& WoAFeiT G § 17 B3t = wiT for, qogand
Rt srgemsy IR W RIRNG B-dwE
Srataftr RIS T & BrRieH § off 9 foram ) aifafr o
T TTET-3TEIT BIRIHH | 47 BT = 91T foram| wRaT
I arpreHT & drsTahrer ener SEAdgicd BRI &
TEq USE BT  37TS 37T U'th hRI-¥Iexy &b g §
SO URATSIATY YRI b | §h AR, qa<Tae B
ERT s AT TRITSATY g1 778 |

el Ao - e Mo wqE
(TS, A=A Y g e Sry e o,
W FAT ARG R AFERT | AT I
RATSTRT T TART SRR et & srgRe
Fral, YA JEA-URISHT § ARNGRT o7 A1q
e faRT o bt i O[S ¥E | 3 3 T b Yerofiy
Jlaril 8g U iTalIsT UK &€ Yorel! 3fiaRe®
WU A fIBRIT BT T8 | TR S R &b =0T
o fgeiae qdor & S &Y ufehamd wIfa W)
3fARer dalel T URIET0T HaTfeld ax 8q shic URER
Rerd gropR garstieh A1 faRer fag yah e # g
T3 araraReite geror gier [T @ 78 81 e
TaCHAE! & AT TIT IR 2 T AT AT9-fIggeir

T CCD AT YT B STa oI IeATehT By fopar

forr 1.3 wrard  amae ARefr @ 150 9 a9Te & ST
W SR SR AR ol 7 Y7 Ifafy <. 1. g9, M
(qd SuAer |fFa) @ qurE od gy e srqult
RELINDEE

TAT| AT ¥ AR 40-320 GRAN b AT TN R
TG U frae-sravad gahrerTdt uREAT o fasmRia famr
T WA GRT UR®UT Fr f[asfid g iR
e YA & FD SR TaHTTD BT og S HaT

& B W ERiud fhar |

A RIS : STAST FEa-URITSHT | Hefor
P AT AU o1 TS | TH1 WUl & JATST Bg
TR AfaRaT GaeT (SN ERNYHYSD) Bl FITAAT &
PRI thee URER § FHIOT TR &1 ST IS @Ity
AT (THINTS), SAT F UTd 18 YT s Ry bl
3MMS CIRATYHYS H HfR T 71T | A AT,
ST AYOT TERATEAT P ATHSIAR DT ARET DT G IR
TAAROT BT 7, el ®0 A AT & faawor far mar g
Wa5 STl—clﬁEF NIRIE] 37 3'|\'|‘ld WS Adeiq qu\iiﬂ
AATed, Yol Hdad M Jed SUR & A
T & goifr w21 onfeear (Tor 1) sfafer e
Uele B9 S99 SoiT W@ et (figue) @r
TR TeTIRTahT TRIETOT YTohAR THoiids #+T SicRer fasmT
TATLTAT § FTfore fhaT 9T ReT & | fSyerit & gahrefer
= I IMYRT APAAYAD B TS | Py IR AU
IS g THEI-i et ugfaat § aarfad o 18 T
IrTaRu TreTor A fRaT T B | IS geRt & der 2
U J4-3MMETRT T eHH BT YR IR fHAT TR |

IR TRATTATG ¢ WRART SiAReEr g e
ERT TSI & AT HY T R H YA 1-m T bl FAl-
ThTei gffda FIT e et 3fafRer gra & T ag



IRY-fA gem @ S| 3 uRASET & 3fdd
BT YRY & TRl AT GRS TRIET0T T 61l
FATI femaT 7T oIt i URT aRoT &t IR vt
Rerfr W og e €| I g5d W AN aRATSHT g
AP, e H U Y UeC W UTE FRA Dbl
BT BRIATET gy U= ¥ | gRaToT Ae e sifor
TG Oe & YT R ol STU&T bl STl & | S, 2019
7 fa= gas dret et fawmT & et AT 989 9T
IR THTENT GRAN (YTAS)) B U fawqgar
Rt RUTE &t Ry 2 IR My & o= &
SR T TR |

AR 7 g TR AT T3 T 3MATSI fhaT|
Jmad AR & 15047 IS b SURT H Mo
"hfieer Qo < 3 & e SRS T garger
T H faft=T &=t & dsmforent 7 aiftre dver § wiT
forar| ger SgaTe Sf. AUk, MR (Yaqd Sioact
afga) 7 fam) @Tﬁ?ﬁwmﬁégmwa‘eﬂ
ARG 7 "AraA-fagmT # smgfie rfwaffoen
ygfe oNve W Ud e ddad w0 W Ao
fopar| grheR famle &, MR 3 Aus feaw & QRM
"o TaeIeRT U ol Afeh T 3T feATery: U i g 1
g e IR U ST U d fama |

AR 7 q1h, RIS UHRIR, age IRTeIgH Al
anfe fafdr= Iy it & ATT 3 AR T-STa
SRIPTE | aY & SR MM 7 et Rerfomas
STReET T SIS B SRT & W1 U FHSIdT-STaT
W EWRER fHU € | MEST, & E¥cIcer S QR fhforant
T HAIRTH (IMFTHY) TAT TCHA, TA.T. (SHERT), W+
& AT TP FHSIAT-SITI SR R Bl [AaR TR ET B |
ATS o © AT G ST HRRAT(TIYRIRIMS <)
B BT A AT ol WIS FHE & ATl AT Aed -
gfoaTatt B GG T T UATH fHaT ST RET 2 |

fasT gaR Sttt : av & SR, argers U D
AdS® fIe-gaR get 7 fasm qorm @ei fasat
P qeTaT AT & IqaTT § IS UaH SHD GHUIT &t
TAT S & 3T R A BIAT TAT AR ST 2 D
BRISHHT T STTRATSI fhT | JMTSRATS T-h T ThIaHT &
WA Adod HAHA  TAT IMSIARY-Alee &
Ao BRIGH & IFaid o8 § b PRIGH
T fpg Ty

ST & AT el 7 Rerd fermerat # wrika
FEATYD B Ueh IMMSINS Y-ATS U UTRMETUT BRIHH bl

Mo fohar a1 fAER 26, 2019 @ GfeT TAATHR
G U D! I Bl @ B 9 e[ TAT DI SIGHATA b
qRYRT # TTYRT AT aafart oy | ot &=y it 7 Iy
s fea™t w7 Rerd faenerat & st
TG BRIGH T IRrnfiary smafora o T8 1 7, 2019 —
AT, 2020 & QR Jod-URATSRIT § AR B AEHTRIT
P T U IS FANTH & HIIHAT § dgd AN 9T
foram|

I Fer @ TTATATRT © SMSMEY & YTl Gl o
IR qRTOE AWTE & d8d U QI-fQadiT dRicH
Ao fohaT| og faRivst «F 8RR Haas wR & e
R g, MR 7 a9 & gfoery e denfie st w
AR fHU |

SRR GIRTRISTHTNT o HIATA B, (A1~ PHad ST
M AT 3T/ . feaiar qorm afger wwarar &t
AT T YR @ gU AT dTATaRoT §91Y k@
BT AT YA fHATSATRET |

#F BHAR BRI T gRT YT YRIDBIR AT TR A
N FEYUT BT YIfRTT AT A § | Smard faute)
TSI bl AR IS Sfepred @ Sfeddr & a7 Faf-d
fepaT TrIT | SR faRiER, 2019 7 SIRIvee YeroT fasim wrer
W & Feed & UeWR T8 fRarl g Fles
TRHR T 9§ 2018 TG HIfa! faemT & &7 7 gaw armarT

TG ALY, AT AT I YRIBIR T T |

o aere o WA 7 It e quT Ui & 2 |
, ANTHT g2 o IR fa=iT Ve rerrfrest fawmr
R WRPR b fQer-Faer qor S & Je’f & &R
FHIT B ST A S dHdD SgHI qT
drenfrest famm g1iRTer TR 8g YHSHHAY Sl g |




3T 2
e

2.1 g IR AvS

WIard & dsnfaat 7 e faenfiat siv ue
ST AR & AT WA= FAHTT qAT ARTH et &
AR et # ey e fhar) smher 2019 | A 2020
qep B A &b R I g AR IRAR, TRBIY AT
A-fae, dgifae Hifdsr 7 aRmfaer der
TINTTcHSD IRMIfadr T I=exor saanfe fiwat # feu

ITer By & T Rt fafred T Rga arE €

21 < wr R ORaER

I TAT AR URAR & FHE 7 G TAT I g ahed Bl
3Fera fpaT | AR AT &A1 # g qehed AR b DRI
S fagga yare &1 fawqga st fopar & aifd
Afehar &= # Biet STIART AT fehRIT Ge T e 3
i afcha at=r o Swa ufehar o Swast Y fAepr &t et
BT b | g fT T o IR el TeiTell W et
TI-H T gy ufafde-dT & gl afeer
GBI & T ATIT [HAT AT | HrETgHAT AR LT
Rerd ee RAF W o Hafd Wagr gaommdT & Fe I
(656.9 nm) TAT H (656.3 nm) WaHT XE@RAT & YA
A A I Peld § AP YBRESHT q&AT
JUIHSART ATl § AT GBI &= BT ATq BT 1T |

AH11429

o 100 F.b 300 400

= 2.1 AR AMHT & NOAA 11429 & AR G abid &
T Y& | ¥R TTfIesr deemerr R aRFAIT ga-yaedr
Faar gfafdads & forg o deor €| SR (GfRon) gaor
At ¥ gReTId SIguRe Gaai &5 Afasr aref (1) IR A
TR T | T 7150 G TR T I Yol SRATER &1
gfafda ST A= 7 | et 95 & URid gavr ha T
ST & | 3T BT AFD 0.5" ABR & VT A T | Ao
d ﬁ@\é , THUTRIIRUUR, 2019.

F AR agHed & S faveT Yev & IS wRe o

ST &I &1 G -1 Gkm-1 & TANT A A bl
& GBI SAT B AT TAT SHATS. fAGEAT BT ST
fopam | gret aRRome YR s aRUET I FHgwT
Y 7G| AT 3eadT & S TGAT ol FeTA
(TAHASS) DY JUTHSART W -gavTfifay or e1era= H
AT Ca 11 854.2 nm V@RI TR U Y&1or & fhar |
AR T AR RO, ok yarg favor qer |k
AGH S TDT B TET eI b A GAH A
T (BT W o FHir Farfe Wag AT gra
oI AT st & TAT o IR quiHSelrT aRIT
ohHT &1 bt iferera-dT (ST it b Srewor febar
RN

IR ATGRIHOT & S MBI ATTHROAIT & GANT

T foar ar) g feiy ofifdy, 9k & famen wrdh
TR & TEI0T W R | ST T Ui IeagR
AR JERATAT H TG-AFUANT AR GRAT (THUGHEN Y fapar
AT

g e ToIT HATH S Al Uge] § g afded qaamdy
RS ¥ GIIT T Dl ST &l FHRIT BT AHTETT BT
Bg YIeRer |fed siforged fa=my faures (vaywew) &
S-XR 3] H YHUT WR IR AR §Y b RGN
gfafer T FAToT fpar T 8 | 5 Ui o1qut uf¥aT-ae
ghae T H Ua gfaa 3T i ufosey a9 a6t araven
e 2 1 Na [ 9t D2 31 9eRia gab gfasey & fFeior 8g
DTS |




22 ARG ATHST BRI R et

ARSI T Herfehita IR & faeTa S 111
TR, JATRIARDIT IE@T & &3l Aifads A6, Faqw,
JfeFaAR, Meld IRF[=el, faga arT Tel, TE
FrerRel & sfavad RIol, SaR-Uoidl IR, SgHT &
=T sraemll & ARl & WRMNEG TgRar, e
BT AR, UeNg-9@ aMd T ardd Harfder
g fawt r s fosar |

TSI SN X& & ol T HieTar SAMfe-TRT ey
A TS b AT STE eIl e SR I bl
R ST IR b IqaeT H SAMQ-TRT &b GaIHTT D
AT BT TIT IR TG U ST - fawet v
gfoey & fasm faear | smwerT & fafeq € fo
SAFRIT 1 JAfe-TR S gRw 7 FfRe gemm aRew
& Haw & Ao gkt & T uemas ST gorr H Mt
eI & ST FIShIAT 814 o HIROT G S hH IR &l
SISREASIERREACREE

AT SARTIART b @AY bl feurr § Higfe 15 ARl &
Sea-TANET JhTTRT W & IMMER IR STARITRGIT Ca
I H & K @7 Na [ D @Al &l woRar f=arg &
eI fRAT TRATI 2017-19 W QIRT SRRI0T 3T g8
RAT A W I fhY Y1 1993-96 & QR T T
AIT | UI V@7 DI SRETRA ST & JoA D
g H Na D T & Joiam § Ca II K @1 @F
wRERl A 3fte aRadT U T | SRR &
i vl @ SiaRaRaE aRadt & 9 &
AR A Il 1 fIey & BRT Iaa o
RIS |

"ERIRTS ThYUATH" TRATSHT & Sfaie e il
7 TMScs docy FASSH & FAG B DioTd-aT
AR AR FATSS UeT1478 T He AT b faRI<T ST
foma TIT| g IFSAT T deemTelt § gRIIT
16 Ig-TAR0T g7 & FARSIT 14m Thel-1S9 GRAT A
e el AT e e & Y&vr by Iy | gt
& HoT T PUREHIT ST S| M, dfdlg, dsls, a
&S AT AT YO0 A fhy MY AT FET i AT
dqget & fAEior @ ufthar &1 sremae fdar T 2
ARSI hIe¥ L1544, L1552, L1689B, L694-2 T
11197 T UF3TRSAT GREIT GRT I e XETg €S (J=2-
1) TN, H' (J=1-0) & 9gf & Atz fapar |
C'S ITIT b 3N e § MBI hrsl & TLT-WRT Bl
IR CS 3MMVah B HHT SIATS TS 2|
sfaf=-saifa e L1521F-1RS & W@ &  gaarr
S BT F-IRHEDH-IuTd IR o7 e H=arfera

fopar T | d et L1521F-IRS & e arfier & SegaeT
TRNTA-2  850m IR A-TATTHICR gaurT A9 Bl TYart
IRP DTS-I BT FIBIT &7 U fhy T [gprefir
gauT U&Tur H GBI & Bl g AT TRA - UTT dF
AR STl o AT IfUd AEddy gy Y a1 Wid
I GO H TEI-ATUTT AT ST TS | GIDIT Hol i
JTAROT JAT i | TS s AU T Soll & SR
i foRITT 1 9 2 JTTheT o qTT 71T |

TaaR & BRI IR, S IS, 3IRT 3Nugrsdl,
13890 AR TAT d1745 IDIRYT TAT AZS(AT ART S10FA
AR B ITT-NA=RAT & IhTeiT TR BT JhreT-
SRR OT TferaT R forar | ey o wijea -
JMINARUT ITOI-T Bl ofeT0T Seor, SIfeTdd, oligl T
ARSI UTY Y FRIT SIRATS AT AT BT eToT I Iior
ek W SAT & | < BRI dRforT aer Sfies is 3
SR SMIHIEROT XETY TS | TBTI-SMAFIIRIT DS
CLOUDY & T & & S aeT T IfosT o fama rar =ir
UG ST o1 ITTTET Srehferd fhar |

UEel Y YSI ART (AT B @IS dF igadit § el
iRt HRAferd (SSTedius) T TR e SHI-3E R
RAMT U T Srgadt ST e T ATfeh o
PG ART I T Teb YehTeiT SFRIdT Sfava Ufawy dr
ST ST ¥ | Yebel-RiXL A ToeaebidT vl (Sitewey) b
Jaa | UATHR dERTAT I AMHT b AfABieT 9T hr
UeToT AT gaMl  Sfiewy, "edl & WS &
IHIGARZTF 19aarykkb T ZTF19aarzaod &1 3raferfa,
TR AT AR TR W0 A G UTg T8 AT fhaA A
BT AT H $97eh Q4 YT YehIel-ach YehIITAcia o 3
G Y 1Y | 37 SHIGaRT & oy =, Jenfy, 32 gar
hre-fuTer JtfeadRT & wUH TATT|

JMIRET TR0 JMfFaaRT (SN) 2018hna & STI-3MRIE-
JARTE WIS, YBrT ToIT fehe-eraRa Yoy
TRIT - faveT WagsT Ueror & gRUMT &l g &)
fie & ool T fagya erera fomam | ga-urawer &
Ig-4< ST IhT (YRiIOR) AURhie i 14 fat a@
TeTd e & Irgadr ¥ gdh RerisT ofiq smaror yefda
fpar| T yraRem & B gIeAAGd Yy 3 Udh
goid, foid eda™ 50 R, S 14-20M, =T
TRBICT Foll 1.7-2.9 X 10” erg, MY | ST G SIT
Uh M I FEIGMd & JUATH Bl gl H AfAD
BICE A SN 2018hna BT UH el AEGHT G-I T
HAhTIRATE | Hod HeIft UGC 07534 8 1978A %
faeT-enfoaehdT Tataror W afed TRt &A™ U
IR gTfeaahar (0.3 Z,,) Fssiia feg g

U0 11 SIfETadRT SN 2106gfy & JHTRT T IR
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o 2.2 11987A ST FeARIT & @I H Sn 2018hna BT
MY ASHIIRT UHTer Ih| SUHMRE | T
faepieT & orgadt § ReRIsy ¥fid IaoiT Adhd Tl
Ao Rig, rfarer sErveer, wdist, 2019.

STSd S UHTATH oI W AT Terort # yRARBRT &
TR AT 56 Ni-f¥s1or & Yeqofter Hdbet oo g
o TR | yee-aT & e e & SifeadRT H 11 & &7
T Ud SYAR SIS & 9gRar (12 + log(O/h) =
8.500.11 ) AT &I TS | GRIGERT et Tl
STeT &l Ugad &b NGC 2276 B ART 707 7 71fy
8.5Myyr-121

T (Rawhe I, sted s gaurardiar (4
IR-S©) T BRI WY Jeron & AER IR 3y
gfaT THT 1In SRFIART SN 201 7hecd JeTofir @ragR
T e T 1T | IR RG®™T ST SN 2017hee &
RAAT T TIT/BRIAT SoTdeT # SRIAMTT & TRATT #
W YR BT b (AT

THRIRT WagT & el u-sj@ar T Ihri vaq
RIS JHETATT & SMIR IR 7 [a SIRFIART SN
2009ig TR SN 2012cg BT AT fohaT T | b 3
T Si 11 TIT Ca 11 IE@RT H Sa-a71 &t fafdreang
<oIfE | g9et Fe 111, Si 111 T G Ca I1 5972 Y@TRAT =
STfereha qafReIT & SR AW YhRIHSel arraRor o
Foha foamT | AfHTT I IGHT DT SRIEARAT B
QIR U YoR ST graei urs TS, S+ SN 2009ig &G
13,000 kmy/sec AT SN 2012 cg %‘g’ 13,000 km/sec 91T
T

RIS A e fHebe-, 78~ T R-MGAR Jhrerfafay
STET B Jga IR @iesl AeiRal (FTs) & ASMR
TRV BN A AT TRATI YA, STSBRYT,
SYATSUHS =T YhIRT §8f TR A9 IRUAT Bl Tgad
R TS P SR N A AT fopr v iemgem
FRIOT & AT ST & [WR]PNe ¥ W g[of sfarar
A T (he-IME IR I AT $HD TR SHY
e doq-dIus T S&od 99§ dad dRl I Jad
TS O T H TT 12m IS Y Y | T g8 &
FHE! 7 Y g Ufer T SR ST ST Tt TR
g1 wafr figag & O FE ¥g MY & SR g
ATTHT TRIAT SR AT BT Tael ST UIRIT TRT &
JT UGS & HAMIDINT D ATAR b gof Ui T
S AT IS AR AT B ORI T e |
IRE STR-USdl SHIGaRT ToIT Jefa IRl & 7eg9
fades & h-d< WaeT T eI fohar T | 39 fiet # |
[T fiet # UBrer-3IMReIaRoT Abd R Br AT Bl
IS Ao fpar ATl AR fiel & He [ v@r &
IURATT TS 7T ITRAS 06556 + 1623, IRAS 22023 + 5249,
IRAS 18062 + 2411 TATIRAS 20462 + 3416 & WagT 4 H,
ST @ HGIT D T8 & |H, ST T 3T 1-0
S(1)/ 2-1 S(1) & e gorm o & fist # fafewofia
It fore ToIT 3T & el # SITend gIRT o 2 | IW Swiv-
ToIdT aRT IRAS 06556 + 1623, IRAS 22023 + 5249, IRAS
18062 + 2411 TAT IRAS 20462 + 3416 B 1 Iifora
et eRaer @ Faifed grarem § oy fgers @
A e

gR] o el ART-J28 (M13; NGC 6205) FIT Geb aTeq
T ARA[ES TR 13 § aRad-eiel IRT F9E Bl
ARNST qHT-4 et gpifafer o memRa sregae fhar
T | T ART[ES P FeT RRab TRT @ TebTeT a5 b BIRY
ITEST A AR 13 B [Fe/H] = -1.65 TG 23.670.57
3MMHferet Y T IM13 H RRab TRIT RRe TR & YHTT eht
& BRY ITFST A M13 B 3 arfeadhar [Fe/Hlzw = -
1.580.09 UTWT §31T | G ereh ZAHB & STy T anfarsgey
T AL JIHART & FRIRT FHTETT | Sedferd qRaci =T
Fq8l ST RR Lyrae, SX Phe 3R W Virginis & Hdfod
3 faferat & Saet ARIT=e & X1 7.10.1 kpe SATHAT
B |

AT G & el faverTriy ARt & e ger s &
ARG fAeTa & GRT SIATT fhaT AT ® | & Ao aTet
ARI[<el & ATl # T IS9P a8y &l 7 SR el
fATRR AR g9 & FTaHT § St gerTe stavor & i
BRAT BT | Tl ARTIZ8 NGC 5466 § ST IR &b qRI
B @S § gR-gdr S et fawrme R ggh 1y
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2.3 1 Fomel I (Feehl-ollel ¥31) TAT HIYRR
St U (BRT3) ¥ & M3 WagH (@rer 3)
& NH84 ST WaeHT Sl | 3T e | S[IAT Ao & Uehel
oI T3 e o AT Ao GIg S bl Ul 37T
ST & | & olTel 7 & Rad Fmror & odhel S
JaTE AT Wbt Rt dieh & HYaT B yarg S gt
T | Upet oIt Fafd W & Ut srafdrel &1 gt
frarel el § Bodr-aiTer Raxt FI®IoT ToIT Wit 37 &
ReRT =itep 4 fobaT 7T € | WIS 2 |1, FEAT 3R
T YIS, 2019.

WIS gfafda gRAT (FAE D) & st Bl ygaRT
FRNGC 5466 TRIS o aTe &3t # vep et famermdt
ART & SAST ¥4 IHT aRT dF SulRerfa gHfaa o
TS| WaHT Foll 3fEeT (TASS) BT g, et
FAaerTrY ART I 2 AT (S<gS) S UTad! JAThicrd
fPT T T SER-GIHT AR YUl Bl ST
(32,000 K) WD & STeROT JadRT & &9 H RIT T47|
T AT AR § Whol T GART S R0 &
et fAuTH RT & TAT Ul Y I d AT T |

o T SR RAAT (YRATAYH-FGRIE-TRAT) F &S
3ffel Dl TYad IR IT&ATHT JaT Gl dRIS NGC
2527 T T Sl b ATV BT e fehaT |
TRM[EE & AR ol grdell & ARl ARIES Bl g3,
SRR AT BT BT IfhaAT TAT MY IHD TR
TRl Bl GG IR ATHIId D 5 | T AFhT W
IUR Uig IRM § WY Y g8d Ua-fRvT YaTg,
Fugar: et wfcrfafer Jemsrrar aurdsey fafafe &
BT DTS | TH ARTTEH Tk BIH T P AT ofTel

ST TaT oy 7Y, s 98 genfaa § fe so yaR &
ARE BT AT 1 Gyr & WY Ho 3rafr 7 gr At 21 wafopr
YHART I @IS Ig FIRT & 5 630 Myr B 3 D
JHART GRT S IUH UHT Bl Alchd TRAR I~ R
REDIE

et fATerTRTY ART TRIT JE-3ThH aRf B Sirel & W 7
IRA[EB M67 ¥ F=-gam & wWd ame @t SuRerfar &r
AT STRIT AT |

TSI S0l AT T Mot ITared! Bl orT Iferdr= &
TaTgAT IR J &1 g d1feh ot 1¢ 7 s &
S SITH b TeTvTl T ST T ST A | HieTad ot
SYSIUH T U &G T I HHIIT G et [AqermiT
IR &t Safad & uRvmRawy AT go gl g7 e
aRoTHT & FIT 7T 6 T AR H67 ¥ 30edha
ged 9@ ¥ IRFIRGR e SegeEivd & o
IURRIT € (1) ST 3IAR0T SF Ufshar & afferes dwm o
IRAR [ART & AT (2) M67 & el fagerft art &
FATOT B U QT ST SR ¥ | S Siee F o aR
FEANMT P WY H IGH BT & T 79 SG I b ™ o
BT ST oA o T BT Mg JIa 2 |

9 fava CH (ASTd-u)dR SHieaRl & /A1 4
R FATSI T faR et e o T | &7 AT bt
eTfeaahdT [Fe/H], -0.48 I 2.19 URAR H Urg 71g | Y ARt
H BT B ATAT [C/Fe], -0.43 ¥ 2.19 TRIR H 21fdes urg.
TS| 37 fisf § ASvad-uw IRt & o faereand
urg TS STet b 3 IR - ufoRaT Y @ ggRar @t
SRR BT ATHAT & |

IRTT A5 aRT, 91T ARY B &, STet dferd ga-gfomar
T B TGRS AURT IGwT |t #F Igwa o o
freamsy e SITaT & RIT et At | S At
B 9 (TSI YraeT & IgHd & QIR S ded T
fpy | ATl ARt @t Ui favraamen & arr |y ga-
IR & AT AU T FHS 5 10 IRIT ART D
Tl g fawga e FATS 6 eI fhar |
STARI g P8 a<dl o C, N, O,Na, Al, -0, Fe T95
TJedl FAT YI-TUEIT Al DI IGRAT BT ATBeTT [haT
T U diftde ggRaret & |y gendr &
AT R 2ol et AT "hel 3 uTat qa g A=y aRomat
T faega G oera | I8 ey e fvg art
& Fade ggRaT o faRrednil g ScRerit gd st
- T aR B § |

TH-UfhAT el WR AT ST FEAdT D FHSA B
[Rb/Zr] U Y R Q- adh & T ATsh yordr
TRT & I BT ADhe § eI (g 8Ial & | IRIH
g AR & THAT & Iea-fadaT Wagdr faeeyor &
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T 2.4 TERIR A I Li-Wg aFmal o Rerfaat
(7) factia weres & g, (@) A & srgurfas
gfrfees g & R & STy a7 (W) SeR-faataT
deres geefta €1 Wi 0 due ek IS,
TATTIRUUE, 2019.

MR TR [Rb/Zr] JFUTT AThicrd by MY T ATSHT
TSI AR & SAT & <ATer Areifores fagreamd farRa
P S| UrAfrd IR TR SR T A g
aRumrt & fagetyor & YAfEa gai fd [Rb/zr] S/gura
I AT TN IR & SMTehford SerH T UTwT fohaT 1T |

DO g, sifrfia Eifera IRt (Fvage)
TqAT R BIRMAT SIRTAT ART BT b &I & ToT T T
TR & 919 U -0y I Rl B W STased
IRI FAT R BRAT IR ARl & 4/ I BefRT

TERAT P MR IR ST AT "8 37T 81" T eI
foar T 10 AR Bq 3505 A F2T 3850 A & e ar
faer # F 11 XmRil &l UgeRT @R BelRT JgRars HeRa
PR | ZT ARN § IR oy arfeads ggRaRl & ATr
B[R TGRATAT T AT Dl T3 [FRIRT g Rl o fHTor
TATIGHI & G4+ T RIgia o 2 |

ATE TRIEE A &0 # Li-aied T AT a+al &
JgRaT-favetyor Haferd fhy g1 forfPrw-dafda qer
SATRIRYT QAT o HATSIT & AT & 718 | Li Dl BIedR
forRrm-wafda qur AR =al & e Bra o aEr A
=T ors g1 Li-afdid q@r AR aFal § J9 T
qargATa goit 4T g Ty, SRR S gan € fh amar
Li A fopRi i ek ob URGeT SI¥ faera i ZrHaRT
% I SIRIT SRIT=IhaT d IS Hae 8T XehaT g |

KIC 9821622 & He TR IS & I Li-AgG a0,
RET &g 979 (ARSI ST BT Y o AR e D
JART @ M| M Li @ ggRar AL)LTE =
1.420.05 dex TAT A(LI)NLTE = 1.570.05 dex TS T$ SIf
T BRI A(Li) = 1.800.2 dex 3AThs A Seol @I ST 4
T | Ul ey ur-gfehar & SR #ed gred # Jord
FAT I QAT TG Mebford TgRal AT &1 T T
1T B & Li-A9G a4, 397 28 & & 8ld © 39
TR I FATHAT g g T Fr-se T el # Li-
3fE,HacT He-hle Sl UTaRelT & AT & A T
BT Li 31icReh ol IqHd aRUT FHad: JRSET e, et
e gl aRVT, W He el QIR g3 8T |
AMIRE WaHdT T HeR THI-Adhiedd YAt
YU o FHT 12,500 4l & g&d 91 § Li-g
gTEal @ GRARIT @Ior I o T2 & § He-9hre
SIS YTaRAT & 24 Y AT Li-T9g (A(Li)3.2) I 9dT
FIY Y| HeR sl I A~ al =7 yarall i3
HT-THTET | = 1ST-ATSH AT AT gad g fed-agT
O 1= 0 @ fi-"re & P BT i iy 3favret (p) €|
ot gma € 6 9 Li-¥9g 34, He-9s Saald
graverr ¥ €| et aRUmET & |ifid gar & Li-afg ger
He-"eleT & U¥ATd @ He-5h1'S Sl 9TaelT # 1Y &=af
F AT R |

2.3 wedifemr JRr IfaHerfeaa @ie-
fasm=

@l MY 3 fawat & fdd dcd o A Regah T JURHIG
T FEASDH § AR BT TOYH TR RIS o R
U, Ak Harfopfal & agHT I7AT o IUIT 6l =TT,




HaTfh1al 7 AR TAT TRT 70T AT TRT [t
I & A AHA S |

(SET) & AThs HATTAT 16 W UTT iAH AT STy
ST A &0 [V (THSIUATE-1V) & FaTAR AT 7
3ITST BT ARRT & AFAR W agHT RT JRePHd T
31ferep AT H S g | WY AT b S al SU-
JAIUT UL § 1,440,627 Y& D JAMER W FHT
TaSvae-1v/Ee fiel & stz fisi @
FARR AT TR-AT FAT 750,426 FEE AAfTT Uh
FATAR-UPHT JATua forad 225,082 ¢ Farad ot
e € S yge Fetfud vasioags siwmel & arr
AT THSIUATE — IV | 91T arad e o |
320,164 WaT Bq Hurfed fewms, o & ure fae
el & HeW # 3T FNE TG UP @dlerd
arffeiRoT oI Yae faReimu= o SIMaRT Ul ax &1
3FeararT fohaT TRT | TaTtera T foaramss foveqor & grae
T faeITu=t &t geT 3rawrq fagetyor 9= Ho, H , Mg
I, ¢ I, C IV T=&AT Ly & IS XERIT & STRT =T
ReT faRemu=t & YR 9T TAT| 99,856 STS AT
T FARI AT 35,686 TAH I SHHT ST TR &G
AT UAIRGH RT S JAWERT qIr g
SICTRTOT IR T Y | THSITATH JHrIfAfer srichet
& ofaRed Adaw, gfesa, asw, o,
RIC)/23TRUGATH, UAUATH-=[C T 1T & FaTaad
g Ig-TUISE 3fidhe URd U Y| S FaMY &g

(e L

|

= 0l -

a8

= 2.5 0 TAUWSIR-UR* Holfbal N
Ferfepf~rat o AT @7 B dars & faeg RfFa 2
D4000n FaHi® YT et HaTfBAT Dl T Thel
3 faf3ra fopar T | Ao et sk e, T& T,
2019.

JeTifha 3T THRIT Wagr, UTHSgdud el
IR Y 3 U1 fohy ST | € |

BT o oAt #, Ureretiy T Iaa-oaveimas & Wefr 4 H,
& TAET ATYT T SfaRefT geraw T gy (Frowdh) &
ST HIATS & SUIET HIUS & el Y IR Bl G- PR
T P8 Had SIY MY T | Wi = gReahor & gfom &
B B o T o Sfad Tafad gl & R W)
geAte AT gfem & fafr ot # Sqwar €1 s
UTACH®HRT BT YRIETOT AT 7T, SNela 3fdhs WUsl
AT YTET H, A9 & R16 & Aiehe & AT T Wl
TRAT & UTaet I o @ T | fIee v I e gan
o gafa gfommt @ wRare foy famr H, 7@, & < @t
Uqel APRIHD A T AT © @Iy, A7
FERITSDH YA T4 Ueh WM P §R PR DT TART
FRAT & AT ALY WM AT AT ST 2 | SABRY Plet
TSl (SITHUH) T U Ueh & 99T &A1 IReml &
SUT & wUH ST fopar |

eI fovp et & MaRe fhar-uie (HaRM)
gt # IR B BPRATS b BRI IRT AT § B ey
BT TR-IM DT ST & | SIS Farfp=ar § arr fHtor
& ATIH AT H IR-IAT B faerwar qur Sw fAftmr
HETfhaT § WUTaROT R Bl GfehaT BT STear= fhar |
g9 forg arT fmTor s e st werfosfat & s arfera
HETfRITIT BT ATPAT IR B <id1g A JoIl Dl T8 o
IR BT e TR AT T & (R 2.5 B &) |
Harfat el o fafed wiir gedte & 2885 Jor ofera
gt aTe fev@ Harfhat (2 < 0.06) & AT i 52
TRGT S & fagelyor & uar =@ar fs e S
Aerfpfral I wfia aftra Aerfesfat & smh¥e aRGA-
T P a8 W BT TE 21 3O WK § 9
Herfefrat & IRT FHTor & e T g Ry wr |
RRGT- I AT IS 7T ST |

HeIfT I8t # SRAMI & Iedadd WId gRT ST
aerry IT G &A1 & AUBY Bl S TOT BT 1T,
STet UR T faera geAT & 91 3Ty @l graweIT 8 e
2| Jeeitaa Aierast afaeaort, St wTfiresa gwrdt eraverr
IR, & TART ¥ RIS ARYATH 9T AT Db & &
STIHY T T IR YATE & Fd-dgd HUISIdT, Joe
T AT FIHIT Tqael Gl & uRRefear w
o | garg @ HUsIdr o warg fey O s
STRTAGR AT AT IMRYHAYH DI &1 T TR U7 THI-
T {119 T SIFART IRAT | &qf Y i & 7 TIfcraretr
ATl #, =i a1 A Id sreaaT T -3/5
HAIYHH & AT Wl WIdT 2| Ty, eafy &F 7l & o




forr 2.6 Fpeadt Fafeht NGC 628 & HI =T ARSI

few | arg: fawga HI feww | Riv qdavn@ney &k
3, 2008) ¥ UTKT 3T & AT Yy 3 Yferer ufarfefa |
3¢ RUoR 4T STl qRIe & UTW Ueh & JH W)
T B Halfdbil & dRBIT b B 3.6 ATS oI+ Ufafda|
o= : &, HIgHT Sl 3T, gist, 2020.

qrel Al H IRTATH I AT GIHIT &5 RA F
R 3HYT ¢ T YT HUhH H Y Y| FIgET,
HENT T AUBY T GGRAT fhar AT ST8i IR SIRYATH
A -3/5 FHA & GIT ATUGHA STafh G a1 & BT AT
-5/7 I 39d iR BRrs gl w10 (3RUHA) &
fagetyor & R1e oIRYF A ¢ wE-ETdie M &
AR JAUBNU BIAT & SIdfch edaf1-TIfer-ho faey o
DI &3 YT b Y R or H UTad ¢ A9hH |
AP 21 S BRI P, Halbl @l b Irerar
g JQfBral § o &=t & I 7 G
SRR 81 b 2 |

SIfARTEI o o RIT & HROT AgHdT &A1 & ST
Tt T 9T AT & el =T AT AT B Yfhar gleft
2 | aRUR famuor ufied & gare o s A AiadT qer
SFIT=ATehAT & Tl THTE <hT fshy ferehet |epel & |
i favast gfeer § gHeaRad raERa sifes dArgwar
P FRAARIT & IMHR TAT MBI fa=muor o st o
BT NG BIAT | of TR e &3 ol HRAARN &l ot T
A TS & P IRAATT 3N IRBGRI TS T8 | ATd oI -eh
W W U AR P hd & TYa I iU
3ol &€ TIT of ¥ W= B T ) uRafid serre
& JUTT BT AT fhar M1 39d rfaRad Raai
g SENClT  JIR®UT Yo ardid & aer
ARl & MHIRDT UM T W eI fwar T
TS A A o R @ o & fafder g urg g qorr
S ST ¥ SR AT ST AT 2 | FIREURT &3 &
fepifavent ufewr ammeferd fobg 7T oI $9 JANT a_b
gedTs 7 yarel faaRor & Yerollt # Rexi-faReimusT oidfver

10

[EERNERRICE 2GRt

A gral & fafeRer & grr R AT amr @
SMEHIRDT &b FEYT | AR B DRI SIIBTH BT
e fahaT ST AT & | GAATITRRUT bl IR FaIrait
F AT AgAT T Bax ITD AHR F Fhg Bl
RET ST O faeraT @ UfehaT 3% &1 ST | geiia=ianor
B AT B AT AT &F ] B MBR TAT APIT
gRacT BT 38T & | T ardier & a1 Iqa [gact
TIT It AT | Wil 17 Ia &1 & Iaa- I
ST BT IHIREDT Db GRT TV D [qee T fapar 1r
2l

ot Ofer warfet e ot Tl SereTe @t aTdhere
IRA TG AT SIAM 7 & DT S & FHIT HIa-
AgGHar Bl o 4 g8d S Harfdr I e
S I guET 3 9T el & dRT ($%h S
fAROT T JMHeTT IR T S HI 3T JhioT & JAT
U 3 U g a1 | g urar T fs Herfeat &
H QT dTel ST H ST S B ST & T HI TRy
TR & AT THAT e U e H Aeg deell § | T8
THT WG T ST YHT S bR S1IdT I Halfd1T gIRT
BIc HaTfBaT o FTed 9T I9a sifvgla o dfd
ST uerl f&%h § AW R O & IO SHH! ATDBR
TeE Bl |
(JURNTSIARSIGH) b SAT Y&l A ey gROMHAT i
RIS IRT Ig-Mg foet Yerort o qRomT & arer affaferd ax
I geATS o ATRIYUT ISAT Yael HaTh(~al & IoTieh
YUATEARSITH & SRIAT el | YUT3TS ARSITH Pl
SIKI CHR SRS FE G G N ER PRI CREE E CN IR
ST 21 b AT & T ged AR awd
(VST3MTEAR > 1012 L), I8 oI G&HT (10 8M,,) TIT
STIRER ART FHTOT (ARTFHTUTER 10-100 M, yr ) 9T
I UTS TS AT q1 aRT-faepie fafafer e |fsha
HeTfhT Jaels (YSTG) & BRI 8l bl & | 1.28 GHz
& SIgHRIRET deront & gftea v & fafed vefies
SIFTRTOTI ™ T 13 JUASTS ARG b THAT & TAT A
Pre-Sic AEARI IRIAT AHSHRT fORARIT & =T
PR BN YA fhaAT TRAT| 3FT: JUARATS ARSIGE, AT
TE B T B TS Jeu A hdof b & A vg A
fRRoT arIT TAT| BTt ST JUE SRS
e SR TIffe & staid ST Whot fawga e
ST Bl Tal ST, S5 AT WaeH T Sott faavon &
ToUTFSAT HaTfhfat o1 Hohd e

PRART 2018 H TS 2018 T bl 24 AT 716 B=I D




2.7 1 JARISE F148W fAeices & 9fra I1C 2574

Herft r FUV afafde | Ao @ ded, 93+ iR 3T
TSt 2019.

AT ¥ IifvarE w9, T o fafay g w
WagHr fafdear & e aRT gg AHdd WagH
RfEAT @Y, 3C 279 B YHIA B, V, R 2T I qiiRaR T
7 qeliehT fehdT TT| 3C 279 T YT ATt =T gRaT
THT: WRAH &, 3T SHTH &, IR H & qumeast #
Ueh S YT | YehTRN ael &l & Ardl &l gepia Br
rerar fRaT T | deror @ gfehar & SR aRafar
gl & eaYde FRET F A IIRT JRAN
THIART SO & 14 FABICAAT IHe g | STATd
T U7 SFATEr b SIRT S (T b ATy IRAfTaT b ST #
yeTferefer gfegars |

Jdls & gR-JaT ufdfdal & 9aiT A amMe Jarfdr IC
2574 o IRT fraTor & SR < ez foham T |
Py qR-Fal ar &3l o SuReIfT HI-Srett # a1y g it
FHG: OB TRT BT HIRY BT 37FAT TR b fawehie
& gRT AT g3 BT | ST & eI A Harlbil &
rafRes &7 Iralt A Hag & e it & sifdrapter
T &A[ Pl AR URIT TAT| HaTb  ART FHHT07 3
gfoRaT &1 BIROT HI fogt & fawarer € Siafds agaa et
# o fopnfafer grr aRT fwfor @ uferar anfera €1
I Prg AT 8l gad IRI-FETT e § ag-SudiRem
g TE S AR @ Hhd wRar 21 Jifiea 9 &
3ARIY =5 5 al faaIfora sraal o Rulc &t g aIr
JTch ST AT [y 1T |

Agifae wifoat gar armt et

2.4

@ror 77 vt & SfdiTd ©id glel ARTHITIE, Fard
A, Uaiwie, WX yarg Jdl § Jgad gaas!

RIgid I TeaR Sl ol 2 |
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T FEfT B FART ARG Tgar B gRac = 2g
R [SaR-aiR-el9e | & qog gRIaR el
Yol & ag-gabiol fafeoft sravor & wHiaor & gor
PRb AR W, & Y e egeaw fby 17| gehrefir
RO Werl & EiRor § gestor g g e €
ST & FoT TSR T3 Bl IR AT FATNG
TR fATPROT & Uiy GebioT b BRoT fAATR frehvor r
ST | HERfEd TERT aRJHSel 5g Yol THiorT feasr =
HROT TERTE Bl 0.6 m TP G &, o [T TehTeI q=IT
Fic-sTaRa & W) H e 3Iar g8 & SFIadT ghivi &
HRUT AIRT & TERe § gl IRadT Sear @ 1 2|
TRETT @ Gl SHirar S0 gefaat & Jerofir sride
o AT T B ITg, I HiAST § IR G911 gferarr
& AT Hers g el 9aharz |

IS I Tl Dl IR TAT DI BT AhA (T5h
SRIIERRUT BF &7 & e g # ) B Mufran giaa [
fafer o gaT o fave T fear | aRomd sk qerr
PR T @Y JRIfeG sfidel q@m I wat
AT SATeher=l o AT AEHT UTs s | eI b arer
ot o IR e T 9g-fa=ams fera-wie aRaet o
R 97 | o O ot & wRl H Fohd g
Stgt forgeir 9f ot | = {1, 0, 2} @ Rafa o8 8, a7
faeIar IR w0 | GAfRed & o aadi @ |
fretgT-fa R afiemT o & AR raver-faey ag-
e egferen Rigia & Sia smwTiT el o qot wafeh
3ARET fI=IRT & SFRITAfohT Held & e og id
B TS | S SUTHT F ISP W A HR-ATID FHoll
DI ITIT TRIT ST -3TaRAT T FHRIRIT & 9 ST 2 |
T ARIHT & AR FTRE T Bl 7 Ge a2 o

oIl IR HEYUT [aWGe YHTT ST Rl & T TR

T
Bang ot il (2016
HAT -1 Presen sl sl P

T wshiaiar Dageli ()

a4 af aa 1 12 14 18 18

2.8 1 TEUE-d-1Y 2 Uferd s (<iTel) & ATy ger
& gUTT | T guTaRied Mediwme daRa waer &
AT | TS - oI A= 3R 31, YISt 2020.




A Setag i STawImsll & ATl § A Su&T e
PrABAE |

TR XAl Il v fohanfafer fasmfaa & 15 <
TR B AT 7T fegdh e e o= &

yr' Ul oReER & et ag g | faer fafafr 2 4 29
THIIT & T ol St gerarg ol emfier feham
TAT| AT b UB, &leb Blel B gleg TR I Dl AN fag.
guTiId RAT © (95% - IfIH ) =T 39d 901G,

IR U&or 8 WERT & | 90 U & gIRT A g g [ahRoT
ToIT ST TR & Siferater fafder gaor & srfirererort @
quisT fomam ST Aehar 71 st gfa arH 107 K
Yeront & gROT W Wewd URm ATl gk gRT
AT GaoT HIOT 0T AT UfRrHT & S 2 |

T B B & HAMDHN BT quiT TR B U
gfcmm T frar ar st fr eiftgfg oot ufomam, IRt &
IR, faera T fea-g 9 Torammeor ux a3
g (R 2.9 @ <) | Hfiders grar & SuRefa 9 Iy

IRGRT IIFIEr @I faer=r @ gfehar o s gaR
THIRIT et © 1 T JWTal &l Wad akds M - e ar
HATTT S BT Ifaedor Sucter Jerurt & gRomEt &
TR Y M7 | 9707 6F gfohar & a9 & graell of Wil
TG SN Dict o FHT R e g (i fomar
2; 39 RIgia & <1 et & STt Rerast & ffor &g e
[REEEISKER

AT YREARVT (1Y) & IRTT ol AfIYai T

a@qﬁgé? qolt o garg A -uRanfad g, daavard

ShSI® JET-T W AT BRI B v famar mar &

AP B U A g o Rafd wug e 2; 39%

qIfd <t Brer Ya-fomor o7 aRT (fugvaaeiRe?) 4

15 I8 TR IAT-T T fIera=t & gRT &7 fasiid
BT &1 ACDM H RS ST S¥ AT 0T &b
TR Ua gfosr e fear a2 | aras sifrger
TG MU B 3ig Rigia & wwar o ufshar o
TROT B g U GG-FI7 B Fear-uiiedar
AT TS, T Tl <1 BT IehoT o T, Bl
I | 3T IMIR W AT sifufea e 10" 9 10”

Oy taf

'l'-'J_."L"iTU.I-_y

ST hened QI el (RIUTATGH) & Ifer T et har ST T
PN @D Il & INI-UTH & AYIHT (e Rerias, Q
0) AT S~ Y&IT-U (¢ 0) & ATATI HIHet b ol
JgfeTat & AT ST g foaat dee i faar S|
T 3RIET I I R Yo SIGATARARET &
Al # ITh BRY el W T eI fhaT 1T arfeh
GROQOJ 1655-40, M82 X-1, XTE] 1550-564, 4U 1630-47
AT GRS 1915+105 @ grartedl, {e, r,, a, Q}, T8l r, heT bl

Merger
Influence
- Accretion
Loss cone rads
N Fi
|/ —®
BH @8-
; ! / cm
M =10 -10
& FYERRY Min fr.r |
Max fr r ]
B =[I-I0 e »
‘ e 10707
; .
n s I M_\,

13
ro= 00 My (14N T-7) ) om
ro=107 M

T

ro=10""
o

&
or M <3 M_. = r
For M =3xi0 }‘m n r,

£
ot M = 3 M_ . r =
For M =3xI} IEP n r.

R32.9:M =10"—10" M, B ST I 81T BT Al b A9 o FHT Ifehareil & Feaqol e | Wio= : weeramr

TATHITSTH, TAIST, 2020.

12



1.0r
0.8
0.6/ | — Horizon
© — Light radius
0.4 1 — MBCO
— ISCO
0.2
0.0L

fI52.10 1 Q = 0 8 BHXRB GROJ 1655-40 (3T 3m),
XTE] 1550-564 (153 1), 4u 1630-47 (YT IT) TRAT
GRS 1915+105 (AT 1) # U@ QPOs Bg
YT Sechziich Bl HHATETT |

YRS G TAT a Iep BIeT T AHUT &, BT ~ETROT febar
ST Wb (R 2.10 &I @) | AT STURISIT gered
31fgfg fovh & Bk &= & TRl yate & gfom & amr
e gRU wead © | o I8 genfaa © fh
RIURBNTH & Jawi - g I8 SRl Id @ |

S-yradr # TP PR AP BT B AU H UH
AT Ihsd Mdg T&T & fIeHHT 8g ufara
aRReIfT graral SIF SolT, TRIETOT URAT] o i ofRy HaT,
SIh BleT T ThUT TRAT Blext ReRiD (E, L, a Q) T
Icchsich, TAURIT g Yo SiaRet (e, , a, Q) b wT o
I B TS | 37 IRRAIIT & HROT Aag F (E, L)
o T & =11 T2 (¢, ) Toaall ¥ e feq garrs aem sy
TR I Qb g el b w7 H JHTdT AT STe-g7H
AT grar 71 affet & sfterr-gersr srgura &
I oA TR D FIIRYT, @feh Blel b AU
& AT TSI JRIRT AT AT AT @t ity &
T H SASRDIT R0 G e o fafee
ARTITRIERT SFgga T # AT we-uer & s #
SEPESAECNEE

9P SR (THTATR) AR &l ATafdd gaary
& T Udh SRATEN 3T & JdTg el & w7 H U gfasr
R frar T, S R o & d8d U WIRA AR
IS # THRH S | AHAT &5 Ih IR Bl @
GHAT AT B Uldigs! gadid gRT 8g W-|HT
ATBRUT T {RAT &1 U YT el BT Teb et
FHETT DI TINT IR FIDHIT MBR BT v JaTE

el T U fecli T dhich & Igua o w0 # Sifiara famm
T FAT F-IORET GHER  (SNUEE) @
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R 2.11 1 WA d< &3 ga18 Tl & YT 2 10
faf=T gaair e=r @it & 3D SfAfa| &g qIT g
Bred # fa=md & weir feme @i arer g @ e
YfaReUOT qTeRT BT YT -0.5x 0.5,-0.5y 0.5, ST&f x Ty
500 km @ Ucheh! ¥ ATIhAT S | SRATER3ET-0.57 0.57%,
STET 7 38T 2mm & Uheh! | HIYBAT & | IS : 9 qm
HATRT, YISt 2019.

faecivoeTs w0 | Fred fHar mar| Sugad gk
gfder & T IR U TATE T BN USH 4 ST
fowarer (3 fbar war| g & sigaqer faer g
STANRET BT YIIT PRb YT TeT B GBI TAT FHFTID
AT AT B T3 TAT FIHIT Ioorddl  [dgatt
(Trdrfies) =g RN offere & ey efud et ure
TS| U 5 ST YR & JART I Jaard dad
ST U SMUReRr Axaer T fhar o wwdr 2
IO ST @Rl & 3D o= fom 2.1  qeig g
gl

IR faere e (SE1S) & Ugad axd <Ad 8l &
ST old (fTguATs) &r fEfor =T qdemot &
ST SIS R b WA I T ST & | A ¢, TR
Rrer drommdii Safr 1L, @ wiftd g wwa-uRadt sifgfs
R UR TR Ueh R A e U BT I feharr Trm
1L =L (y)" Fadt AT P AT, ART Nt B
Ay S ®wead (L) = (/L) " exp (-L/L.), e~
Siea fafer 9o M - 69", TUgUUE-UEe, fidus,




MUY, NUH-UHSIGH TT SIUTAS YA B Clrels
AL R SAThferd [py MY | EISTg Ureh if¥etaron am
TP BT SETHT TRIT ST el aRTM = k' 9Ty
Sigt k @7 n Rerias €, 2 & uRafdat & affremt |
U IR gdadr aRomE qr deon & gRomEt @
AT AT & MR U Whaex T, n = 4.86 BT
{Mpc?), a,, L.(erg s)} = {3.01 x 10", 0.178,2.49 x
10"} @ n = 4.38 G {1.12x 10", 0.859, 5.35 x 10"}
UIY Y| <Ih Bel SAA & oAl b AT ot 2g
TR s Ufafr & garsT Sutdiel S |deor
SMAT R, T AT & Ser SueTer 8 aTel g8 el 8
IFUYET AT S Fepar 1 IS swAr W 2 B
fITAUATE & HUR A Nt BT Th AT RADHT T & gRT
geron (107 yr ) 7T RAgia (100 yr) b I b R
TH TR Pl ST foaT ST AT 2 |

2.5 U aRTHi o) R AR ST

40 3T TREO BY Mepe-sravaa gsmTer gt ¢ g
AR ART &Y ST IR 2 U dhe-3TavaT (0.9-1.85
microns) GBI TR AR faepRT femam Tar T=Im 40
ST Pl Ao GRAIT UR qRiEror AT o 1am | I ARl
T ST I ST PaeR ¥ QAN aRT Bg
ST & AT ST Fidl ST T&or S| AR
&RT InGaAs PIN WICISHTS (BAMIY-G12181-203K)
D, AT JHIREAT A & [RWG Fieep! qem
TSHE ISR & 9 UHre-Aifar aadal & gt
2T ST 81 InGaAs Hdael gRT ATq-d e el &
TG 1T TSI ERT UG &l ST & ToTa™d IR
TU S ATRRT, Eodhl Godhl ddT qoIT JaTel @ gfohar
ST & ST 2 |

STHaT & 9aiT axds g ufafde oftads gomeft &
THATART-HHRT IR BT GehIRIRT URWUUT fohar =T |
BIerSATS W UTG fhT S arel Hobd dl IRafdd o
T U& Irfiderd fagaamdi-gad® & aRuUa axd
fafia forar mam| favies  WRe gfthar oI eids
SIFYTEOT JoTTelt 8 aRuTer: AreR e off fasfid fary
Mg | |yl A B T R & uger UH CAD
g e fobar wam| dqel gere-aifer dxamn
faRe® T & weaas fhar war| diden @ aifer
BRI § BT Aqdl ST ATHaT Pl of TAT Y&
QaRT DT U ferd fAf R & TR SFad ag Y|
AU o AT Su-gunferal i diee Rerd gHRr
PHIIATAT H GRIETVT FRb S Hel 1Y MY | ULl 5
PHIACIR Bl TAFIRT fHaT AT TAT 3H WA IR 5g
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o 2.12 : =T sragal & qoid 40-39 GRAT W
3Tl Tt YepTerATdY T Geb SF{U™ Bl 9 |

RENT 12, 2020 D 40-89 (1.02m) TR UR 3fTet {1 fapar
TAT| HRAXT 25 Bl JHRAG ¥ J&DH ORI 6T Tgam
YHIIRT Jeror fopar| Wufay, WTai=r &F edmet & 98
AT DT HRATUT TR B SO AD ARI BT Teqor
T ST <@T € | UHTerITdY, ST e g & AIRTT Yerdht
ERT TANT ax7 & fog aeR 8| g8 ArqRifesor
RIS, #ft ST FoR s fiva S mg-udg g |




e 3

BT & BB J2r Rreror
nfafaferr

SRR H RFTdD R W gl gRT BT B+ fAsarfad
fpy T & | A o, ifeeRy favafderer, ggadr &
AT 7 NUa. S BRIBA TR_AT Bl fawafdena,
BrABAT & AT H TASH-GUA. S HRIBT Bl
ST & SHHT G2 U ferhs HRITHA T |

el fage qr armifaar &=t wg-ar

TR IT Y H ferar ST € | Arag1iRep /g wa g oAl
B A & AT el Bl d e sy ar
IRASHT QT FRAT B | 1T IS & FW Ehie fhg
AT Bl & 3 dre. ST R & forg srgafa & ot 2
Q. ST BT AT DR WIATH D ABRT TG D T TR
=ATTeTT fapaT ST & oI AR §RT ST YST &l STl & |

qi A=Y favafaermers & TeaT o a_e S aHsiar s
TR IR AN 2009 H FXIER {HaT T T TRAT S 0T
S qY T STRY I BT TAERT Y 2019 H BRIAT AT
BIF T QIRIAT AT § &l TR — HIE ST AT 3R H
BT ¥ | B BT 99 ISP AT ST AT AT
ST URIET U AT & RO UR R ahwam
2| SIRER gferatRdT & BROT U 0o # ATHT 4-5
BIAT (A8 3R, 2019 TFAT ST, 2020 b QIRTT AL
AT FATET BTAT BT AIRIAT G3AT) P ARIATBIAT B | BAR
B & HEWT R HF 8 & HRY WME-YIT T
TR IHROT WY IUT 59 ¥ BT & T 98 Il STe-ga e
BT YR HEPRIT BT d & Rl & | S BIASHA b 3feiid
gae I dTel B ¥ # I9d qa-diva S @r
TS AR TRl & | AU, I b GAderds, S
SR Bl GBI A 7, & AT -y

TRAT YT IR & | WA F Qe fomam Siar & <
uifeaxt favafdenery gRT Sufyr &F SRt 21 |Hsirar
STUT & &, FRRATT BT Hh AT G af fareresrar
ST TH.QEAT. TR & 8= g fRerr qer
gfRreror ot ufthar AaTferd aRaT 2 |

etehel fazafdened (1Y) & AT Ugell IR AHl
O W Ay 2008 # EWER fHAT AT FAT IFBT
TR G IR — 2014 TAT 2020 H FIM & | ARTHITIST
STIUG AT JHITRID! TAT BT f[IHRT Dl Y3& a1 g
AR & WA faRiSs & |y Asiiar fhar g |
B 6T AIRIAT A § T IR — A8 JATs ¥ sIal 2|
g IiHAT TRIT TR Iaa & 3THY © (JTs, 2019
# =R B T YA U | TH.Ch UISTHH D TR0
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YT ST HRIGH & T g P Fa:T &
ANTGE IR BT BIAT GRT ST A9 S aferd fdHar
ST & | 89 BTl Bl STeITafe SRS S Mg d BT
HrIeH, dTsTanTer 9 Qad TRATST & gRT IFEr faetrr
STe |

3.1  faem—arerafa (Ph.D) Sy Saifer

TgH A HoAdho (A ITAd & FHE UG STh
YATE-Tde "37eg] diiele W IIGH YT S WSS 3
QR Aher sifestaed” e &l dh faAid e 17,
2019 I qoheT WU 3 fopar| Is wrer s g & fAae 4
fopar

ATt T, T et (AafderTery & AHeT IR d S 1d
WAE-Ude "STATH T 3iT fecaed Bk W ey v
I BeTgCH" ¥ BT b (a1 97 18, 2019 I Al
T far| wgaty SRa Rt & e fear )
AT G5 T Heldhed (eIl & FHET U
ITh MY-U§Y "SAAUHCT 3H T Whodd SAARD
eI X Teiited 3ifftedy Raer ergd gt 2fivd &1
TP e s 12, 2019 & A%t O 3 fHar| g e
ueHT R URER TAT U.UH. U, ATS YT, I &
e frar

At AR T gifea™ fwafenerT & awer uvgd G
WMY-IGT "YSSIST 3H FHA-Thol By IifeoRTs 37
AR JCABR" A Tl T faTieh 3R 22, 2019 Bl
JheT WU ¥ fhaT| I8 Arg ST ao1 & e e ¥ famr
AT




Rig . 7 oo drentfies G (dmse) & |
T "Afecdad T TS 3 2Ales IAUT FoReH:
TASINT 188 U TH67" ¥V & T ad fadies SR 28,
2019 T el & I fobar| ag 2ne srqoft Yawforr
TAT RS S, AeelR o SR . & e+ fHar |
St N, T Frefiae Avafderdas & e w=gd
"RIBCT o o & Gell gfad  fawr
BT STh 3iTeoRAT=T" I H BT db fadia Riday
18, 2019 I Aol WU A fHaT| g oy garafer fiaer
& e H fparmm)

A e T Db [AeafdEnerT & AHET U
"fEoTg 3ifw fefiee Rfiayt ®ix <t wiam=ir Ifsar
T I &l db feid Tdax 20, 2019 BT AHA
BU fHAT| TE AN SR, I H e H fhar |
AT &, HARAT ¥ YR A A=, §7aR &
HHET TG " I 9 U QAR 3% a7, U 3¢
sHide 3 Tl ST " ¥& & 9o fedie
fedav 2, 2019 & Ahel w A famT| T8 WArer A &
TT HYHT W BRIHH (SAT) & T T ST
I, eSS uei & e # fmar )

AR ol 7, HeAd [ALafdeTad & THeT Ugd
"R ARSI SHOT daTferel 3if% AT Jfecdrselc
ZARIT Tl ST i N Uetl -fae v -
TH TS RA(H & 9" AYd & dh foqid e 24,
2019 Bl THeT ®U A fHAT| I8 oY uiaR Io1r &b
e+ fopar )

AT QA 3, Holdhedl [ALAfITTRT & el U
"feefimem o draiRAfees  Fufaferdsr  offwm
TR BT S RPIRT" 3N BT dh QT STay 13,
2020 P T ®T A fHAT| T W S, FTT B
e o fpar |

e T+, gifear favafeeray & W o=ga
TR Ue Waed hRdeisRedd 3% Ufded
TR Yaelly 37 Uad-Xof ol IR S
TP T STTaT 21, 2020 DY Ahel WU A T | T ene
[, el & e fpar )

SR a7, uifead favafdenes & W uga T
ST 370 3feg[delc el AH Sl g el i
M¥H & T ATd TR 12, 2020 BT THA B
ERIBENICEISUICREARCRNEEREIR e

R shraia w37, dotdar fAvafdeme & wwer
YT "TEZT 308 STAH T 3T Aclol IR Taa-¥
siffearr oiivdd @1 a faeie TRast 20, 2020 &Y At
SO ¥ | g eng dt. sigaR o e o fhar |
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arferar 3.1 : el g aut & QR froas-uradbdrert
CARSEC)

GL) e
T 2015 — 91, 2016 10
T 2016 — 9T, 2017 5
T 2017 — 91, 2018 7
31eT 2018 — W=, 2019 9
T 2019 — 9T, 2020 14
T 45

Mumber of PhD degrees awarded

ferar 3.1 ;. fUsel o aut & SR NUaS-uTaidharaet &
REE]

3.2 faem-ammfa (Ph.D) snyg-gder v
TRIATDHROT

foeaq erat o o faem-are=afr (Ph.D) U &g
-y IR fHAT 2|

Srrafora genurea 7, 377w et 25, 2019 & Uiy
faeafaeray & wHer N "Tesr i fHed I Blell i
TS I oI & TG ellR Fer¥e” <hT QTe-Ua el IR e |
Jg e & RraR & e o fmar )

ATt 7, fRATE 4 14, 2019 B Herder fagafaemery
& gHeT M¥P "fSogT TS SaaH<T H HHaraRe
IS HICHITS DR FTWIC e " HT M-8 I
fpam| @ erer 4. st iR &, RIS W Feer o fhar
AT

Rrdter aRidt 7, foHTd eFReT 21, 2019 & BeAdem
faeafaermera & et s g8 AR feae dofafe
TSN ST ST Ul WA UTs" &7 Ag-gae g




frar| I8 Mg s T IR o5 uTve & R o
# fopar |

yge Mip "Saaw e 3w et Tfear o) ve RRaw
Reqr ok afed e 3% o Ue o fsar

siwia ISSt 1, faTid 3T 21, 2019 Pl HAd
faeafqemery & W ife "Saaude Siie 8S
AT RIS IR el AT &7 ATg-Ta e Ul
fomar| TR ety &S eRifer iR &Y =1 fde o
b ram|

Feaar A, A, feie Rdex 27, 2019 & wifsadr
faeafqenery & aHer e "YdI LR Yt er S
TG FolRed: BIRGied §d HBidsl TS &
TIelY ¥R BN Ag-U6e TRgd fhar)  ag @y
ST GEAIOIH & e o fepar |

T ded  °, faaie fRadaR 27, 2019 @ UifSERY
faeafaermes & a9ey Ve "Heciddel o Tl 31T iR
BIH O 3 FRRS Teta=ir & Sre-ude TR d fhar|
I Qe =gt YeAORE & e e o fhar |

ShTerd A" IRl fehaT |

T AR . RIS & MG & T 2rer gefer e ep
"RITET BITe AR Were hI fUeh fSSiTg = Ui aes]" U
fopa|

| ST = U, $TRTH & G e o S1ueT e yefer
e "Ll i1 & ghacd 3 HiT gieyRe W Us
I Yol WY 3if SgaeT gt iR A e Bt
g dtfarfe gRET droagas Afee o far |

ARG et < 1. 5T o (e 4 0T oy gae ey
TS Te feugT o U dihe gad-¥ gHAoR US
WagHIex BIR AleoTd e 3T A-PelRT T TR
fopa|

GAQERT g o 4T AT gA1E b e § ST ene
e I "B AT 3T A RRe=T 31T fafStaer ufier

3y AN 7, foAie fadaw 19, 2019 & Herde
faeafaene & awer five AT MRS SR
3IT ATAR BIRIAT TS WIad I &7 eNe-Tder TRl
fopaT| TE e Y. BferaT & Mg 4 fpar )
sifammer Riw e SHa=r 10, 2020 & WRAT
=TT ST, TR o AHeT I YN "3ileoTd Sl
TN 31T T DHIR-PHIeATed FURATAT" BT SAe-TaeT YT
frar I ey S SIuAT JUT W G
BRIGH (SITA) & 3faid Uclieh 91, IMSIms ™,
AR & e fpar )

e 99 |, fedie SEadr 13, 2020 @ UifsERy
faeafeermery & wwer oive "feawcs Afesd betaq
Y S Al A" BT AN G-T e YR [haT | IS 2ATe 30T
e & e 7 fpar )

feufeaar weemmt  +, faie SHaRT 13, 2020 &
3T =i h Bled U & UH.-RAT Retwr &r sier-yee
TR ToRAT | T8 2T 30T e & g oy o fapar wram|

3.3 grenfhetr fAend (M. Tech) ®raame—

Mg oM THY THGT TACH-NIUaSr HEEH &
ST AT TAREd e iest frson ehrich  wvit
AT BT 7 AU YA D ST UTR |

WA T 0. o SR T & FRerT § o1 wre gee
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ST TR BT B SR 2 | TREAT B GRET 8 el
ARFEET BT fUwer a¥ wxenfod by 17| 7ReR &
3TE ST RIS HARTRAT Bl Yl dvet B Tahreiir
thea¥ Fead HT SUATT fhar ST IET & | TR @ gRET
3R G R B U AR (AT The) Bl UR-SR B
ForHTor qRr féhar TRT €1 A ER-EIAR &b &l Whe B
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SFIATHT (AT AT A QA DTSRI | 1-min cadence T
quT f&%p AIe # YaTor g 70 & | fereh a9 2019-2020 ¥
A W AD AlhT &3 P 9T | Al A AR
ATAT SHET TAT QT TG ATARVT & Y&ToT fpy 77| a9 &
SR 9 GRET ¥ 216 3aiy deror fhy 7q FoIr ot
62,539 gfaifde uret ey 7| ¥eh SrfeiRert gfafe favmae
6-$9 GRATT | BICIHUTH! i D AER T Y1 I Bl
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SITH-UTH hived Y Y| IEHT H, a7 &b BT A B8R
T ¥ faanfoTa wWeagy o s ot snfae 72 g ARy
AR DTS RI0T SUA B, At I FIaR gaprer ot aoig & g
PTHANT & | YT YRV b GRT BT A A b 31aad Jfed
SHTCTeTorH WErID RIg B |

4.2.5 AUy qug AT (Aa)

d9d, TG & STaTar YBTSt &3 Sl §9s d¢ | T
750m &ars W RAT &1 99 1970 # HwfUe, d9d F 1m
WBleT TR GRAT, 1.3m O AT, AT gRa (ST
AT 2.3m U] 99 RN (RGN ot ghaamd aRfFafoa
g1 IS & 9H R W fafieT geprfir ajoast
dS1 7 gfifda ot v 8 IS HART BT SUIIT
ST 81 Uh S fade Uvel WaeAT yanferd & Siat




o 4.4 0 a9 AT @ e wfafda. (1) S8 (430.5
nm) ¥ (2) Ca 11K (393.3 nm) ¥ | WX S b fa=Im rem
AT YRS Y e a1¢ SR & | Y F$%p UR qRa 377 o
Fiehe gIReTTTaR Blell T G-t b & NOAA 12738 2 |

THTIT thax & GIRT T faRurdhes i JahreT W aeel <l
ReTe I AT AT e |

9T WI-a8f gRIR H 70,000 WagH! fauaE &
WaRHAH! YT [T Y & | BT fehRoTeh g IR Y™
FeT faueT g et of uTfiT eq Uehreiia-ai et eer
(INTHRIR) WagHAE! BT FAIT fhar T g | ST |
Wzﬁw 30 HIFE 31T TIT Wie UHTHT 20 arc sec/mm
g1 3T UG AT IR B o U Suder & S
UET0T 5 SMATIH &1 1m GRA, T YT gaommdr
TAT Uph A fANST a9 @ielir T WaeHerdl
(JUSHTR) & AT T |

Terchl  TeTor AT URATaT T ST =0T fohaT SITaT & eI
SHS! AT B MR TR Y&rur g I & 99
ST Eg [PAT AT S | T 2019-2020 o SR (raiRer
FA-ARUT & AR AT i GRET ganfora & | weaw
AT T b UHIT & BRI A 9, 2019 Bl AT H
BT gehl Dl &f UgaTs | GRAN b AU el
Reeey, SRAT AT A9GH 9 IHb F1ID JUlTeil &
[FRIT0T Uehehl bl SRFAT Rl b YT IO o0 A TATer
AT 7T 7T | SR Y - HROT Ut WagHerd]
JUITET g7 ATUT &) & faAl & oiay U&r 8g IR
T a1 ST fagld UM & SR o SRR
W ICHCEN & gelag (+1d Yl Bl i &fd ugr|
3d AIfaRad AT pedRam, dia faga wfed &
SRI-SAT uRad o, Fredees Raa qeim s geat arafa
8% | JATUHIIR Dl HIE HeR[AR 2019 Teh TaATeT 8 Y-
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e &l A BTl § 494 b ST WY gIRT Dl S |

25

SIS & 2K x 4K SaR & W Aors-gars gHfad o
¢ @ifes forg Ty ufifde W gfteTre y-smenRa we-er
gfered o fraror febar ST | dIdiEr &y T Yag
gRETerT AT T T IT gRI Udhds bl T &
AT Bq IR fohar TIT | ST SATehreiy fagger gwra
A 3059 GRAT IR o9 G e HaERT A qhri1a! el UTs
TS TAT S 3T g ARIST T & uforenfire fasar )
ThH, A5dh 1% AT FRi=d =1 Tesix 5T TH e
qReTel gatie o W IRET dF Ts qAT /8 STasT, 2020
7 T B IR Yo s |

SART & FEIBIST & QRTT didier U9l WagHadr §
YERT TSR T[T MG e HHRT H JTUfehaT UTg T3 T S
TAUS D2 163 UARIRIer & gfcrenfia foar ma foraar
VAN difedr aseye 2| [@arferd-asd Axa-T ol
Wewr ¥ fAefa et ors gomelr dfed ya war
ArobeaIR A gioRenfia by 17| gy &af e e
WG Pl AT AT TAT IAD G 2Tl vq
ey fag faa fomam | oot Wagwerd! W-aT § ggad
hea’t gfd=Ra fhg Ty |

T fehe-3faxeR] IehTMETdT B g3TTeia et of, ATaxT TR 0T
T aaTferd Ried ar®, 45 I gdor are @@
AT ASONHROT BT AfaRas & darfera faar |
T, S Y& eg S 1m R IR ol fhg Y|
SMUHIR WagHEN B U 14T dr9-fagla o dRfrer
3SR T $R19204T BRI fhaT T | d9d dremerr 4
RIS & T fa=amq 5 T, AT bl S7TaTsT =T S1dh
g sfeTifehd fohy 17| TaTa g S Herad ey 1
PR P TN JNUHIR TR ARSI o foham T oI 5=
Tefor Hurfe fpw 717 | ufa i darar 7 < T fadsT
ORI g Aew denfud fhar |

SIAEIET & YgR YATe og & Add B AT a97g Tg
R Uep STeT Heherd q&AT ERT SIeT ARV Bl D
HHTST | U GoR T8 b SRIATIAR SIeT Al
ST @ TS | STeT JFTRUT & AFTer 7 yget Wy ufafdq
T USRI 2 AT JIZATd UTEH b JGRIATIAR STl HaR
A i STeT ! UTfeT Wt ST AheAdTd b AdTiad Bl TS |
WS UARIRIST U Hae & Sl Ugel a0 & Qe fhar
STTQIT TIT AEdH I S TR g U AT STl [dx
STTTIT T AAX ST TATE |

RIS U1 & fASUT I & ATHAD TATAT T ALNe
I WEoT fhg Y| T T sl dRH e |
STCT UL & Gfehar S 1 1 2 o by 17|
ATE g 2019 ¥ 499 W Gfed narfr faga gwa &
TSN AHD G T by VD TAT AGREAT Dl
wfafaferrt & Hrt fear aifes s gaR & 9t "eamei &




forr 4.5 NS HAT B AR GfhAT TRAT MTTHRIR WagHd! & IR "edh! B giieimaT |

JYere YfAETAT T qaTdT ST Ah | Id # dad b gRa-
HI DI BRI I oWa | F9T 8 TR QRer
TR et (Suws) Fsw aRfra e fovar war o | =
ay 2014 H AR fobaT TTT ST W AT ST
TG @ AMNBADBR 7 0Hs e b URMITSIT BHr
GG B a¥ 2016 H IS U/AMS ST AU ST
& gAMGAR & PR MR fIga gwra & a9 8g
SUE S BT SUANT PR & [ AT AT Bl T |
TEFAR, TS, SIATEIET TAT 1m TS GRAN & HaA(
7 I T SUAS ST Bl BT Shide 8T A
gforenfid fF 01 g Y-Treel @ gAaraT fdar
T AT ST fRrT SRR Y-S eT @l 77| It HaT 4
YA ATHTANI- AL THIT Dl HH B Db HaATED T2
o TR FATSTT Bl SCRAT AT TAT [HE XA D GRT A
U fopar Trm| |t gRAMT # wEiawd ey o
enfcads ARETG R TR S JToT o ST 38T 2 |
AIEGS IS 62305 P JTAR T GRA e TR ST
AT AAT & ARRATUT B gfoRaT YT B TS | AU

JEfd T i o Wk gvHvs e § iamRlt & fEior qem
SeHa # g e T e | Al el guHrse
7 Y o FERT AT S0 A TSHRHUSHT G & o
IR e geat & iR afzd e & frar smar g |
T o gl gfad ISt STl & |y ary AR-3s 1 Sl
AT A d BT MHerT T ST FaelT & | IR THRTed &
fafamr ufafde S9d giaa T ScaorT & ura o= &
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