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M, T FFISehTIRIST Sea¥TT Mej SHIH LT ~1.26 M, Taq
~0.9 M, TG 1Y |

TR & gRT UTW SIfEadRT ASASSN-14dq &
NI JHI¥G IR TR WaeH! Mdel &
fIeeiyT | Jeeid o fh I8 SifMaarT U <8y
TSNS TeAT, fTqdr Ter ~ 85 feawy arl  gRfi®
Rt & 9dr gor fk 'Ni ds ~0.04M, fapIe &
ENURIERNEINERIE

JHAAT TTSY S AT SIFTIART ASASSN-16fp (SN
2016c0i) BT TR STl TaiTET o gRT fhar T@m | qq
TR (d-3iffdhad & AR ~ 10 ¥ +33 faw) &
R O ffhel & faelyor & uar el & a8 weAr
Teh HETTf YhTaAay faer, aré-Rat I geamd St
SN 2002ap T SN 2012ap o IIHT AT| T, SHDT
fARAROT AT ~ 16000 km s, ST 31T & EETAT Bl Fof AT
¥ R g1 @R AR ghTer 9% & vy

Ppre-uTa SN favpie & Fadr 81 pre-SN & ST
yRafdar @ gfaeny, i aers dm Uge Ul
Ih DI HedT IE GIT & 6 goe g i faemer,

yferaqor A T b MRAP T ~7 x 107 erg, A
frspTRIT S SfiberT ~4.5M T “Ni Sear
3MThelT ~0.1M |



UXAT qELTT TR o WRIS T gfcfdads gRa
(AN A uTat gd gRomal | YR Gl TRM S o
Teh TR o & T TolR IR (STTAUHTRT) o AT Ueh HT
e NGC 188 BT MAPR gan & | I8 fifs, arT Tz
AT v |t # e g A 21 98 s ue woe
T B T § T SATHR TAT IV S, U ST-aTHT
B AT H 2N, Th SoI-Toidl/gadt IRT 4 8t FehaT &
ST Oy 319+ G bl SIUATH H wyiaxor fahar g i
TH S AR AT A STATSIT | T FEaimemdy yomeft,
ST U el TRITESH TEaTHT T Ve el Uond/gady
AT} T TE T FIOITH, FHuTaRor @ Qe & B froes
FRITOT B UfohaT T ST T d w0 | TR AT |

g ferufaftsd Be IR, 59 Cyg & ahreiT wWagHT
JEIT | 59 Cyg ¥ Uh oW FR[AT H SO grawen
TATOT Gem # H B ScASTT aal § G BT @of @lof ol
TS | 59 Cyg U @Ra goft 8+ & A9&=T 8 S ~ 0.08
& 0T i gul 4 gaare | 59 Cyg &g H & Sedoi
& I BT, I U 9% v, et Rae fevas & wu
AR, Rd/R& ~ 10.0 BT ATHAT [HATTRTE | OT Gem
H ~0.30 % TT0T Shifereh FUTT UTT TRAT FTa Uar Ferat
2 o a8 o we gult srrar et omafar  sractter famm
TATE OT Gem & H & ST &5 & Froar 7 ifdas
T ~ 6.9 F ~ 1.7 UTS TS TAT IS digam d &erd
URIT IT| YRIOT & Ul oY T £ OT Gem ¥ e
BT UTaReIT P IoT8 | SHP Foveh § BT aTav o 3fev @t
SIRGEEIRIE]

S faueT (R ~ 42000) TSt WagT W) s-Tfohar &
ERT TRV TR RS [ARre art & 797 &g
RS deed o fawga s fmar wmar e
IRIHSA & TANT A AT SHATTTDT ol [TeeTyor §
ARG qHSAT Irarell, gurdrar T, Aae! o log
¢ AT aTfeaahar [Fe/H] T 3Mbal [haT AT 81 3H®
JIF-YaR dwdl S Sr, Y, Zr, Ba, La, Ce, Pr, Nd, Sm,
Eu =T Dy 2 dTfcdd JgRdT = o T8 | Sidfs HD
49641 AT 58368 7 [Ba/Fe] > 1.16 goITaT, 3T ar fist
HD119650 T=IT HD 191010 & g R aRI & w0 4
qTg Y FSTRAPT [Ba/Fe] ~ 0.4.

R SRS Hge (Vaels) & Fael argaed
& TINT A Uh S fadeT (R ~ 48,000) HRINT WaEH &
MY TR 3AfeT &1 -3 Bl =-Igx aIRT CD-27 14351 BF
I urgRar fareetwor & frrearesT fasar | fawetwor &
TdT Tl {3 e v ot arT € forads argeseiT uradt
ST QUTT AT T, = 4335K, a8l %< log g = 0.5, &
faear™T = 2.42 kmys TR OTTHA [Fe/H] = -2.6. TRTT ST
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fer 2.7 1 TEdqd ¥ SUTE 1.0-m XA A A8 BRI
7 2099 Tb I OT Gem H @1 P 7 Aoft| Wy
o Yeror et 18 fafr & sifase fomam war forast e fosegrer
TJAT IR b A YR SR 8 | axg | ey ol are bl
R T AT UTQ 1Y bR Y | T faaiR o T <78t 2 |

B AT TSI FGRAT [C/Fe] = 2.89 TAT [N/Fe] = 1.89
SUTY| Ba,La,Ce TATNd § _[SIT B AT-TGRAT [X/Fe]
> 1 qP U Tg | s-UfehaT b Ugel RRER dqedl ST Sr AT Y
H Fe & T 7 ([Sy/Fe] = 1.73 TT [Y/Fe] = 1.91) 31
HIATH ITAT T | GRIUE, Urifies &0 4 Qb r-GfehaT e
# [Eu/Fe] = 1.65 31fa® AT # R mar| - fis CD-27
14351 T CEMP-1/s TR & qUThRUT A& S bl YRT AT T |
22CH ART dTfecdes YRAT STel & AAA T b GANT I
T oA AGB AR &t 3rraRe urdl § ury Ty ifaad
T g fererar T o fRi=or frar ST 81 CH @R,
IR H Ugel Hiofa AGB ATl I faeRee qd gravem # &
ST & AT T, 3T A 5- U TgR A8 SRTATE | AGB s~
afehaT faaRor o el dae r gui aq fi= BrRott
gRT IR gorral o) faaw foby g1 wed dgifae free
(BT Ae) Haet Jerort & ST ATGE & ST §; s
TfRaT BT GAMHTOT B F9TaT & e ¥ R
gTghd BT & | [Fe/H] R Udh ST STAROTTd fchal
TS TE T OIG GUIT TR I JMaRvr & iRy dh
At gex v & o 7 fopar o) St fest @r
AR [hs/ls] SFUTT TG AT FHT & SIf I foFsf o wagl
BT FEIVIST BRAT & | 5 IHR 6l g1 iy safery




u1s T © o ofera faavor g grere fafia gfae
O & Sl A e g wied (1 i-gfehar s o
ST SIATR) B IR ST |

12 Gel IRFEBE (OCs) § I &d FeR| & I
g ey T faeeyor fhar mam| 39 fifsf 29 26
AT % foIg ARSI rarel! TR AT JgRAT o fhy
MY OCs o BT argdred gaurdr & dae § Rge < 12
kpe(>12 kpe) BF ¥aet araT 17| IE o famar
6 aRTIee & T, FoRId Rge < 12 kpe W g

&7 JauTdT -0.052 & 0.011 dex kpc ', Bl 1.5 Gyr &F

T H THUT JAT HETBT &b HET-IT (2 < 0.5 kpe) &
ury Rerd & forast Tfcrant uder {53 ST 21 aRIg=aT
ST Rge > 12 kpe TR EADT ST -0.015 £ 0.007 dex kpe '
IRT DT GorT | Y& YRIAT & [Tl TERT % &
T 9= 3Ry & ART Bl & I JeI-HRT b R (0.5 <z
<2.5kpe) § T ST & | ST &R A OCs AT &7
TRI < B ergehed yauiamail & dag ¥ el quniar
ST GHDT AT 3T FAGY HaTg IR ST T o AT
B SR | HaTfh 1T Hel & URebel & Yo T &
[T a1 f$%® 20 12 kpe & G H ST forar & fdT
PRl Sch oIl b SHIRUT ST H T ¥ 3 g iR R 2 |
CCD F9g-4off gaHrIfiedt & JInT & 23 Fafd
TMATHR T2BF (GCs) & AT 7 250 =T IR @ @i
PHITS | IAD RR Lyrae T MRUET HIH =0T [Fe/H]
BT H b GebTT g h BIRAX ST o HTeH ¥ fopar
TTE | FAMT GCs & TE oG T [Fe/H], M, T
BT - TH I BRI ITECT B UfAfer A fhar mar g |
SX Phe ORI &g P-1. €® & 3fRTh 7§ RIS X &
T AT D AT B T |
Y Gem @=T EY Hya, 3 factfaq art &g ag-Faer-eror
AT [T HST/STIS & JART | Uref oy g, forsi=
gl FAT =T qR-UV yarg siiam| g Jefor & Aifia g
Top feamemT gorrelt § Ueh Head T e oR it & geer
o7 frT gfg oS 718 | Aiaas & JIT W Aead T I
& AT T MHR A BT T & T 3G IO &
FEANT A UaTE & W grarel &1 i fBar e |
UV ffdedr & garefir @1 sEdieT e g
WaReAE & 9T & far mar & aife e g
TRV & AT FAT FHI-ATT TAT ool < o SRl
P I Ul TR ST Wb | A goeled, faeia AGB
TRI & ARF MR IRARDIT ARV & FT H ST B
fareqre fobam strar € | fora are 9 us eTiRer & faf=
Tl STRTRET & faemr™T fohar ST Awhar 2 |
SMISH R ST THH S (RCB) ARF, ASAS-RCB-8

T ASAS-RCB-10 & TgRaT &l fageiyor Iea-favaT
TR ey T FHeel aRjHed & WARTH fhar | o
3T AT AESH! & BRI RCBs & U9 a3 § 1Y
Y| ASAS-RCB-10, RCBs ¥ WaTferes N-31eq U@ aRT &
foTeTanT IgRaT 3T O & IR 21 ASAS-RCB-10  @F
JT ASAS-RCB-8 T H-3TT = 1.6 dex, O-3107 0.7 = dex
ST ST N-TgR = 0.8 dex & @ 6 CNO-=sh
AT T ToTE A SR ARSI |

S ARA BRI ART V652 Her &I HD 144941, et
3T /0 A =T C/He 3TUT €, @I Non-L'TE JgRT T
fagetyor TRe Tor =4 IUAROT & g A e
BT ATl Non-LTE arg#se & fire & Wee argHseia
Tl AT P W el gadh! S He [ AT He 11T,
- & AT Hger o C 11/C 111 TN 11/ N 111
P Uit o T8 | d1fcedd TgRAT IR T non-L TE T4,
T TgRAT R UTRIT R | AT 0 9 faR fmar e
1o A=A BMferas ARI, S 370 AT =T C/He ATUT
BT, e T vaa ar=t & AT aor aRuIRasT 81 Srafes
V652 Her & Faufad HeeT Sifeldd wad amHl & dg
rs1or o fGeT T ST RAT ©; HD 144941 Bl €T3
TR & Frsror & faemRea arar =, St gfara deeT & A
G AT AT § otfo fsror iy @ At &
IR YR HeeT g wadT 2 |

2.3 wgHie fasm @ sifederfdha wer
fasmr

JrgERT fohy MU a8, fawart & ot arert fosg AT,
afeh werfpfat § ged, Aerfhi~al qer geaifear &
DT & T3NS T |

TR PG 1302-102 GRT Ueh 3fferfaamet feimam sretm
s (SMBBH) UUITeH I 319 TRUT ¥ AT G3IT AT ST
2| SUE 15 GHz T 2 — 8 GHz, Ig-Mder-e7or srfarefdr
MR- STl & AT | pe-scale ﬁ?g@ﬁaﬁww
T & AfARaT e ARSI 0T, ST TAfT-hror, Terfid
Rerfcr eIoT, SRR SITET YT I AT 31 2 — 8 GHz
W ga® 0.31 & JER W R fFHar wr| o
AT ST fETarT Gueferr sie fael daw faar T qer
~ 10 feaw & Mmaddded are, IRy TWaeT MHR q=jAT

Ufere fafder Ik gare @ wETar dF ~ 53 gfoRid 96 &
AT BT SFAM IR o I (har TaT| 39 el &
FEANT H 9= favied, AR WU 9 gfielRia, deferer
Rt AfeRoTAfes Gerort 8¢ Ueh AT AR bRT ST
HUST TE BT aofe A FAT SMBBH el Tffafey oo
ToE IAfad Uil I JHG IR H Fe1Id {9 81 Al
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o 2.8 1 pusfafy St qor SMBBH uRger & 4=
@R U D, = S/, B T (D, TE &7 o &
T D, Tl HHAT XN HHA (i); ret favg-vrieer
YT HHAT (i) U QU A eg | Are: SMBHH uRgey
TG 9P ~ TN R FrSAM Scag ~ ad |

Tl sHG TIANT WeMImeHd SMBBH SHigaR @r
TEATHYUT T B SR fHar o7 Fahar ¥ afe
Fusiotfer Al # Fafa e e 21

W sSRT S5 0716+714] 3C 279 T=JAT BL TR &l gidr
Jmgfcaal o 419 4.8 GHz T=T 36.8 GHz W AT fsar
ST dererelr favafdene™ (JUAIRYSM), hHiH
G AT (FIRTSN) T Heqrerdr fear
JeremelT ¥ fUsel 40 aut & XfSAT gbrer gl & g T
Q-1 TARRATIT T T AT [T TAT| G o7
& i feven el & T 9 3 setort 2 @rer fog
U URTH 0.15 — 0.9 BT ATl (AT AT, TR
Fieel SH UHR & Fidl § TR Agad T 4rs & 3wy
STl UTAT 1T |

YT e Tehy O o AT TRIeqoT 111 o A &0T STeT
& JART | g&q Aoiel e J9 (Yagadn) o 1072 dRT
T DI TG TAT I HelTd Bl et IR B T 318 -
e HED gfAfer o] fobar T s sreae
qRUTREGST 308 Y Urafdidd Foreay &l @il g5 o |
=T el o Feras] (FATor o AR (SiaiRer qe
P IMIR TR) & JAT A T e fomam T o arergant
& faaRor 9 ey firtar uig 1€ € 1 S & e 1)
v g1 Toged i & gfoer & e-germm
TR B TS PR BT Heed [Aafud fmar |

Pl ST, SAD b S FA=—IRT 6, 8.5, 11.5 TAT HaTBAT
2MASX]12.32061+1319316 & fg-RRax Scq==-34@T 15
GHz & JaITT ¥ S<a-faveT fear diders deror fhe

M| S IcaoiT 7 AR S-a@R sraERaT urg T8
R Sea affa el Sied, DR STHR 116 pe (7
2.9)% QI 3R 1.74 kpe T GRF b hell o & | ST
S B AT HUSTANT & ATHT UTS TS S HaT(peT
NGC 326 & qd S & AT UTg T e ar A
HeTfhTT =TT (TSA) STl &1 I8 JRanfdd & fob
S-SR o SAT STeH , TEamemw SMBH & gRT 3T
Uahel SMBH, Forrds e feves smafa % urs a1d sref g
# fagfer SMBH &7 a8 ¥ S SRTH S §aTT &, &
BIROT ST ST Bl IoTe o & AHhdT 2 |

T ag S (TauddT) Herfh=at # e goae = a
T, fada-ger Affe e Y-S aRS &
ol gad Fe o (H ) 19 fSm e g | qd o
fefSteet b wd gfafdal & galr 4 I wa=r Bac 8.3
EISNREIRIRIRIDIES

TR, ARR A AR (S BIdl & I Wl aTex feveh
I AR BIOTRT AT RATTAROT Bl Iotg o faasRae g o
TP Hex ol BT 3R RATAROT BT 37 IIIT A Uh
3R TR Tea! &T SwoT fohaT a7 5t feen warfonfrat
# IRH A I BIAT R | IROIH - b g3l b 4d IR
E2RREIRERGIES

IeT VSRBT Ao & WISl & Iqaed | AT -
PIATET Ul G, FoT T ISAT-prerger ol ureret 10 &
TR BT, A 8 ANl & BT STeT B AN I IATHT- AR
WGIST P TS TRAT YRR Ui THT-fahR0T, ST &tord 2
> 3.1 T ST PRAT ©, T AT fhalT T |

TAra fefoteer b |4 ST ReART 12 (SDSS DR12) &
A IT-IET AHE 1 (TIYATATS 1) HeTfhf o g Tar
RLATTH AR (RATIAT| T8 LI b Sfeia 11,101 forst
I fAaRor & S qd TTUURarg 1 HaTfch( ot =T 4 uid
U g7 ¥ BER fAwewor 7 e 5 wAvergang |
HETeR(T T T PR AT TwTa 22T et Fmell &
TRIT S THATY i AT, ST 1 HeTieh(= bl JerT
H RLAH ST D oiE | TS g B |

AHT 1 AGN Zw 229.015 & GRTerd XMM-Newton STET
& [T BT fATryor fpar < &r § a1fh gaa-faor
IS BT & P AR B s D20
TSR T T & QIR &1 UT &l ST T ST s |

Mrk 421 & ST a¥ T ETIT H T T o AT -
A # JaTg IeacRk aRadT § UrT AT BH-Teger
(AT e IFSAT S99 FAT BH-TeIUS! UaH YehIiRIeh
IV U AE A UTT V| TS et WaH & 57 ol
Y, T U7 STl e ST & Jre Iael 68 A e e T T |




forr 2.9 IaT & 2MASX] 1203 & 11.5 GHz EVLA
gffde gfterd & forrar rawe = 0.5 (Irpf) &1 g
[T YT U & SO U UTT T 2T 5.5 mJy &b 80%
R e 0.0.60, 1.25, 2.5, 5, 10, 20, 40, 60 TH I
7|

q sw o feel — fadts ffia o s
(TATHEIH) AT URT-Yehrer CIRTNT (Juery) frraeh sret
ST TRy WaeT gRTBIe U 7 faRamy 10 == gmat @t
Gror @ T8 gRURawT aF genifear Ife fifst ¢
JRRITAaR & FEe-avr 4 P wgiod (H1)
FERHCE 21-em A FaT YSRIPBE WA 24x10°
(TAUHSIUH 2) AT VR S0 T m, > 2.6 x 10~ eV
(YUY BY) # faedarer H1 T faerer |

CMB Waee fawuor oRd Ricdk sraved & g &
TEHT SfeRT Bl @IoT R bl FHTEGT R faaR feparm ram
TP faepedr el T qRer girend & <eHa favd &
SY-GFRT AR # IEelTd AT I emb & el faeqor
& i T T FIER W IHTT HRaT & |

faATep 3-12 faRfaR, 2009 & R &OR 3C454.3
TAT-fRROT, TRT-fRROT qRIT I/ u-emeaR §< &
fSCTTdT yaeT SITARUT SITAT| VAT ] §f H Sl ¥aT
G T HUR TS ST {h THT-FHROT T g of Yo favor &
3T UTs g, TR T it Up & 99 o Rrer ug=n|
STURARVT & A JeHTLIT GavT AT H Afes gRa 91y

Y, STTARVT Dl ST YA  YhrefTr gaTe a=ir gavr &
foft (ST ~ 3% & ~ 204 IF TN S 1T Jdal A A
MU <TET | Ul a8 o TSl AT o] Il
31T b SR AYH-a- AT STer 7 Jeaav g feaall I
Racd & AT P A8 AT R 721 gl 39 ThR
& Iy FaER & A Husfol™ w1 W Udel |id &
T AR, Al Yeb ool St Faara &
HIS[E 8l g A h-grorae (ael I far ST A e |

IRl T TG IHIRIT R SHH JHT 3RTT T |
I ST B UHRT WISl T AT hf STl U
TIRT S| WK fhelier fa=mT (T U-ams) @t
UBS SFIRAT # GHz SMgfral W Al St gRalT &r
Jor T ¥ STaak AT & T SUde g |
THABU-31TS I T Fial & 3ffehar fiel qer sud
gaur @I WISl Yaq 3MBIL-THI, 3= Harpal 3%
gRESIHT AT & BT BRS TevTs (VHSITH) BT
Yeror Vg g | 5 sl § Hio[e i &3l & @it aim
&3 =y o faaRor o wrer 71 fafv=T ofpamett &
ST GadT AT SFREVT (IMERVMY @ I~ UhR &
ST el wosEiRa et & wrr deofRr Srer
(ISTERT, [T # 3fARTS PN Bl faqgar o o are
21 YSRrhe & AT UHST & Yeor o VSRIe & Herd &
WU H GBI & & [JHIT B Fea 0T TDHRT e el
21 YOG & DY RIhe A9 I Pl fog & FHT & T
URTch &1 o GBIy & DT AEIeh AT TAT SHDT IGHd
B TR el Fhedt 81 TADhU-3T8 & 4 § &
FEART A AT I A Freahifie TelrehIR gavr SIS
g A derofir srer & ey faf=r el & e

faTat St ot @t ST Wbl 2 |

2.4 Agifae difet g armtfest
FgwRer fby Ty B fawal & s smufdietr
ARMII@, gadT &3, dared [\RE, gI o ar
Ul B Halfeh(~ I TTfrebry T fafesReft afaror
Rigiaganfad |

SR fere e (E€18) & it et o fmfor
T OR 3 g i fRreel & orey famm T St S
& gferedT UehTeT ash FRIT Hifaa! Uradtl & SR RRaR
TSI ST & TQTd b AHT SMheTd BRI, AT
A D GEHAUTSIAT b AT T DY TR B b 3afey
AT ST ST Wbl & | 3T HeequuT a1d & 1o AR
TTereeT UfehaT arRIT S1g fg fehar & uiRehes &1 o Ared 3
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fax 2.10 0 QW g-FH PSI-10jh JeToit Bl JUR-
vfSETeT verrs sifgly feer (ST ) @ g o
T TR JMOT GUR-UfgeTe s rfwgfg e (e
M) o AT A AT 5 | 9 A et g e
oy wHifaat uraer e = 0.0001, ¢ =1, Me = 7.5, m =
2.65 1 Bl fog gerehor j = 0.85. a0 @ gaa-fawor
de# gferaT XMMSL1 J061927.1-65531 13hT \HY MBI
I YREETeT fraet & ATer Aol WTaT & TR <A urarer
e =0.00316,¢=0.9, M6 = 3.15, m = 1.77 =
ref fesg gaghorj = 0.15.

Aear fier el & o siftrsra A it o) o
STerdT 2, O 4 afbert & QIR frarR 78! faar |
g foor, gt o gty St F ofdr srer wers
sifgfeg fe=t (R 2.10 @ <wr STr) & gorm & |9
M3 g fg et & ST A @rar g |

srfafareTer et fog (TATHdTa) & YadhoT oI ST
&1 fadwT U oy 919 S | Yo BT © 9T S
i g2 0 A & UFhaTd STT I 6 1fg fg oram AT
& @UT O IO | Bt g | i |l & A A
3if¥gle & AMer ¥ yare WA | ddTfed &, qavar
I 5% Ueh T ST b Ug < STl &, da- ) aRl
& GUT A T I gig B ¥ 1 TS gentfeat §
THGHAITT S @@ M — gdds & IfSRbe we
ST T I JoTe A TAHT BT THIT 3MMehfera famam 1
JRIT JucTe Uferd STeT | ot @ w5 | (s 2.11 @l
T o) | faft=T werfetrat # My, @@ M e
& 41 & I Hag & TART A M — g &7 dae arr
TSI faemraTees fieel & AR g axare |

e fog - famor THIART (BHXRBs) ¥ JMTacdhahed
QAT (QPOs) TRITAT, ST IHh BIRIR UTaR AT TS
H gHTaemel RRav gl €1 AW AT Tt Uerg-uer
ToIT I feiefir sngfeat &g 2T faweryonee gfafer
frefie farg o g fafe TRt & T w5
SN BlaT &1 I smuferar gar & g o
HEIAT B ARAT B M5 © | BHXRBs § F-amgfe
QPOs T SIcH & AT Wdg WUq aR wW@olages

10

4z

R 2.11 : T9T & BT & BT A I YT, SIH a7
logM — log G & JqUrdT & SgHa I & |

ST # Pusfel™ Sied o @mRe & 5T Febd & forad
THATHY T Sk RIbe & fAfie=T smdfaresta gwral qem
I IR JHI St gHTa W emier € |

AR IHRE S H Belld Jad Yol SRATER el G aai
TATE AT A g AHA0T &3 Bl FHT07 FohT 1T | AR e
& FRifta e Wk agdsa & o) gaa
saRfaT AgeT ¥ amafid gamid eFl B Hedr B
T | 3T & 9% TR ATE--TeT @l T oI gaaT &7 9,




2.2 AT HrSH 0 f59b R = 100 km 21 B, =
1 kG Y THETAGA Uicisel JaTg Pl SEATER v
ST | o Qe T -7 AT § gadb el
B ol Dl Fbd IRl &1 RER I & qgAR
AT JdT8 hIvlieh i T He o AT I QAT
TAT | &fAST 3T, gaTeser R & =1 &t |rgria fopar
Safh SRATeR 3RT, TF AIUHH $&aTs, h = 162 km &
Frarfere fpar e |

St R et # wad= g 8 €, & S ot 7g
3 FHTET cafad by 7Y (R 2.12 T ST S) |
E YTAT AT e U&7 AT UTIT 0T 3 ATt G TebiT &1
T AT GBI A gl o FZroat, gaR e &
IR 3Kl UTY Y| gk 1, JaTe-Tef &b HR b
ST TIRATOT TeToT T IR Rl & |

e prerl fog (T, whifa & IR e o waiw
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o b I IATH I¥c MR g=v+T ars, o

T, U O el ATATS T 31T S 0ST (TURTRMTE) HIX
o W ARA UHTIA @S d o 3fffieda o §3R 2017 SR & 35 dF yyaer Afe ity
AATEEr 3TH FRIAT SIRT o FrexATd oy U dLuH. fdar enfeeiRam, SR,
BT 3T TS ¢ TS AT € a%8 ool ol SR 6-10 714, 2017 |
g YR EaR 26-28, 2016 UT TUYR
AR, TR, 3 M |
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4.1 ughraR@EiteraE
g AT TE (THESN) gRT AR & T
fafafert g s rftrrifrest wwis ver famar srar
21 e oot s @ e, Jgemarst q@r
TATRITETST T STIRETUT AT e <l GIIETY SMHer € |
I8 T UW URATSHY ST Mg, g Qe
Telre & fIHRT TRIT UIUATIST & URaTd § ol <8 |
are] a¥ # e Fread Bl e fhar e
o JARMELT & Udle JaTe &g og TIITeal
JAT IR GITRTAT BT JTOGR BN B
SR uRER A qRTfHar Y |
o H SR DI W0l B AP ¥ AR IRA b
Tge thee TRER A I AN &) ateror fmar
TRAT| YT GRATT ST HRITT S SR 2 |
o T & 2.3-m TS TUUT HT QIO
Aoy WU~ fhar AT qer |y
QARG 0T T 1Y QR AT T 5 |
o JIdRN, PlaeR ¥ SRISTATH RN 21 30”7
XA Bl IRt fhar T e |
o ISR, &7cl Bq 167 TR & AfaRas o
TRIBTOT T T QR T 1T 8 |
o I ¥ wa-Faere AR 1R SeniRd Trev-
ST bl URETel faT T |
o RN & WRT Wad ¥ ARSI UghT 8 UH
1000 TUTICHY AT T Bl FIAET Dl FaweT &
TS g1 AR Qar oo fatd srra o o
AR SRR |
o D WIS TF IR T QAR BT [IH
TRIT T OT foaT T 7 |
o TR fiIe & Jouadmrelid &1 f&am St 100 KW
SPV = I AT firs & o e foe o fawry
T H 500 KWh Sl ST T2 |

frraq et & e i TR W E
o ' H A g St e o qRir R
IR # SRR srifer &1 wa= fAsior
AT TROTRE |
o e e & ofaTa TS UeRT Ul e B ohee

GRER 7 AT ST & T8 BT ST BRI Ifer
W

o TSI AT &8 UP I~d qUr faoius
glaar deRnfia R w e |

o I H el WagHW! B MaT AT B
SR HY TR S |

o IRV, WE # fagd d= B AU HF

T TROTIR S |

e = g sl e R feare
o W W IMICIYAC-IAYBUS WaT HT {70,
MR, BTl # SFRIamRI B A & fwior
o TifagR e ey wweiy desmer o
TR <l (~HT0T |
o dERINT # 2.8-m U UFFIDHT FIF @
AT BT |
ATGATTH RARIST R GUITed! T faehre |
AR UG BT ST |
407 RA b BIATHTAT TG BT AREI DY |
SMEATA-SNYHYD AT BT AT & AR
hee TRER H faegd T8 Bl S~1a |
o I FRiFT ST R & T AR RATA I
TR B |

qHE ERT MRS WO & FHT 18 gfawst & e
SIIRETUT T YR Bl T e fomam S @7 7
AT RAFT G STRUS ATWRIAT T fIHRT 7 @ 2
9 IR TE gRT BT 6t it Tr wrdwifie
wfafafert # afehar grorer fear sere |

GENICIY
YRR G TR T

4.2
4.2.1

IGREEECACIE]

gl U9l WaeHATYT (TISUHYY) & GRATIT & gard



TS, TP BIEaR, 3o [queT WagHA @l gRT A gfT
e faveT oA (IHIfRre dRIl THRITS8R)
TAT THNT S faveT WA yfafda gerT aoxar g |
S HROT T 2g Jerofir 9 & |17 98 78 2
2016-TH2 (2016 HS-INTHT) TG 39 UK, 2016-Teh3
(2016 Rider-fadaR) B 42 U4, 2017-T1 (2017
SAIRI-3TT ) T 46 I UTST fhQ TT | GREIT T Y&Tor
FHA 3T | 0T 2.5 Th MR TG STdih NG
SHT AT B T 3 Teh SR ATHET T 1T |

q¥ 200 F HRRATIT TR & IAT, WA gRT

IUATHT FHI DI ~ 10% AP o1 AT B |

21-m U ArgH S YX=ehId T (H) GRATH
T HRRATAT IR & UIRT |THT TRATI 3ter sy (1) GIRT
fopaT ST RET € AT A8 B FATIT IROTH 21 a9 2017 &
ArorepTel o GRATT AREHT IR R BART & ATT g &l
FIRER HIRT ARRATAT R bF AT B T T 40 TUOT &
o W Tgel GBI d I1d a9 2017 & 37 qb JARNT
gl

TATINCr wret STfAeTeror

AR SUANT fhaT AT ¥ TR Y& STl § g
AT H 2T olal T IehTerT g ¥ | GRAN & Sifdramier
SaCI {1 Tehl BITIWId 8 YT & T §9d oIy
SRR et gRot AT BIST 2 | 3T GRA Pl S~IAT
PR B SRR & | GRA b R ugha qor fgdas
AU IRATAT Bl ST I BT AT BN TS 7 |

eIl @ fraRor srgRer wfafafet @t
el QR & QR R T i AN 6
SUANT GHY A BT &1 AR RO SR &
SIRTT QAN T HIUGT B S JAT b "ehl Bl
FHE D TS | A AT Tl sferiaT Hral qor
ATATDHIT-AROT BT T T AT IR fhar mar 2
A GRAT Bl AT BIATAl Bl HH DR A HaG DRl
€ | W8 IR 15-30, 2016 & SR TaAET o7 a1
SIIRETOT ATl fahalT 1T | 9ch SfaTaT fafie= ganrefiar,
IifZaT, fagdia T getagie aedl & fawga =
JAT IFD e e e fbg Mo ST
wffaferrt # srgven & Siffidren qRIT vaRitSr Wi erstt
& ol 9T fora |

IMSTT | TrAT fhroT Y fems
I AT AT fhROT (B9TR) fAeremar &r yarer= aret
AT AT CTET Jqd g WA (SRISTHIIR) gRT

BTel § UAUTRNEr 8 Rerel SIfeRIoT drf SRV 8 | Jete
Tq o Aifex T 49 |4iex gRT WIel /T ar
b AAHD TR Fa e st &1 Fad= fohar ST
&1 af 2015 % SR, 2Tt F hedieror ST AT, W
QA @rof qoIr 9y Hagd A afvor wh A (U,
YRITTH-01) I¥1Ud fRar mar| s8¢ FaRd garaT
FRR AT TR TTRITS3IR T & &A1 # s dRiae] W)
TeeT TRIT URTae IR TRfOT T /1o fohar ST er 21
TR TRt RIT TR T fRfOTT etferst ol Uga o arg-
ToTT P IHIRNT TERTS, PR fAGRU, Tl TbIvH
e, fafay aRmeer wR & sRrfafy grael @ et
fpATSITIAT R | AU & SITE RIT 39T R i eh¥ Y
[T W WA § I Yeqor & gt o fAefed fmar
SITaTe |

e et e R TR
TWI-SMEAT @ ARG UNara feufea wifRiT
(TIRUTBINTS) TRATSHT b T WIART & ATer IdfRer
NI g (TadTe), sy RS 3idRer ol
(oo, feaT<=y=a gRT Ao ©U o SMERIT, &7eT
# 99§ 2009 # U ST SHATY RHTIT URINTT T
F iU fomam T g9 aRATS & 95y © b aa
AT-TAT T AU H_AT & oIy T SfTRer fwsrar,

g w0 fhar Siar & dr ay 2007 & Frafid ST

T qR_AT Waeel UTi T SAd AT o afdqd

2l AN e D TYA H TIART AR, Alh
Herfopeiiar Tfireh oI 31 Stfirefer TET-fhvor |t or
FTATDH [PATSTATE | aY 201 |, Teb AT 3 eTTh fafer

STSaTg-TIs 1R gHIT STfe W AR fohar SIram & | 5
TEIATAT H IR AT IUSTE & FORID IR gaTer &b
TER AR fafeRor, <t dE+, A9 MBR B

1S TS & o Agaanl & A9 FHIATST B JAhHer
T ST | 37 \ad AfshT e | el ohf UTfed Juretr
# RS YHA-TUTh DI O Al T Adg Agadir
Hhd HATE AT & STATHT WY AT BT | G gRT

HIOTHERIT AT $h AT 98 BOTHT b FFHTOT &Y @i,
ST T TAT T G O Ittt bl /19 fhar ST g |

C . C -
ST SIgE dead & faid WA |
HUFIMS N AreT IfdT XA & FeaIT § g I

85-M TSI XM ART | FRAT T IR A (TR
405 nm) & TINT A FHT 49 GIHCT B {UehT-H s gahrer
TR for Siar g1 I8 ferie gomett = fra ror
TeTuTt gR a1 FiRaT ot & fohar € oI aRvRaey defor
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ST & ST il T RATA AT | U 3T R
B HRAT & TAT T 3MHS! Dl frp TT Aol & AT
SFaRe faram ST w'T 81 1 fofex 7Ry Polvad @ arg
gfaeeie fafia wo & fosar Srar € arfes vt @




JNUTRMSAR ATAT UFFAT A qRT AR o
A g FoIe $ URARHE (Vgadls) % gRT
AGTT W I TATAT P SIS TG & B &
3T CO, BT ST FHIT ST | |

AR® H gAUATHS We Ry fafaftrn

TATAUHCT RATT &g 9% # HIE T44R, 2016 & QIR
e IFTARTOT ST AT gagRT I g ¥1 e Hiex
T 3776 Hiex W A1, T4, arg i, 3w & aifest @
TiftT B W A e A9 T gl o fie

SATLAT W 3hsl &N ALY qRIT JorT & T & |
AT T PART BT T Ferma fopar T & Rras IR
T&TuTt B H SATBIE Il (1T AT ST wee T @
WIS BT |

o 4.1 A F Ixenfud 5w ds

2B 212016
5 0 Mew AWS 3m
Mew AWS 8m

Temperature [Celsius)
o i

' L
12FM Ea] GFM 5P
Time

R 4.2 0 3-m T 8-m HATSAT W AT B T
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ARE H 40cm SIUHTH GRAM b JAT A G-48 H I Bl
TeT0T R g9 fHRar T €1 100 nm ST G-§<
fRi® & TATST A 430.5 nm TR Dl fag et fapar
T8 1 2Kx2K Torr srad AIeHsioRy T & JATor 3
IR T AT f¥ep Geror foar AT 21 3 gfafdal &
WA AR B GAbed q&aT daery Tafaferl @
S fRaT AT Y |

AR A H GRAM o ARATTT B TR BT IR I
2016 % HTsTeprer H fepar wrar | Fafor el grr fepar i &
T Ay 2017 & WHABIA B RIAATT GRATT BT AT
IERIS I

Frend e Do L B0 TR 1 iy
M A

Far= A sy
.
W -
;o N -EEY)
= =Yy
P ]
L
| R e
| EEL e
Pl

T 4.3 0 3-m T 8-m B GATS AT TR AT e =47 fwmm
B JATT DI TS |

T 4.4 WRe d H AT & AT 8 1T gRaT
TR H AT



4.2.2 fasm= e dienfat & wne Qi R
&g (H¥e)

Ffh T SuMiaet & fT gar 7, S9a )
T thic URWR, BIdhic A fhaT STRer g | gl
AT BTet & ST GRA & GGR TaTer il Ufar ardmet
% BRI B U (-gen T d SUIE WU o JART
frar ST RET 21 WUWT 8 Uga four UfveAr gof wu
BTAYITIT BT AT & TAT $Hh AT TR T VfeeT o=
EARISEIERIERIER]

Auad aRISHT & 3idid Wied <guit
B3l BT 25,000 Sqft. BT TAT B Bl &HATS 10-m B
o7 § forar mar g1 aRASHT & Sidia TadiedY @&
T, JUThy et 1 GiaeT, ferbe, Sl o sars
T e €1 o art SRy 81 v ifaRem fagga
& T {rAToT fa iRy SURRT & STIRET0T 5 fohaT ST RET
g1 URATSAT S TaIET 40% B HUT a2 |

URMS RN (AT @ielyr yaIldas
drenfirest werr), 9T @ & 20-m H SRE! ¥ & gred
TS GRAT DI BRIGHAA & IRIE 2 shec d A8
TdER, 2015 B QRTT AU fHar 5 H e § AR
quided & qol fewp Ueror 8 SUANT fhar ST 2|
SRAIT B URIEU-TATSAT HATerd by Tq|  GREAM bl
AT BRI B GINT B SUTRIT BTSAIAR Pl FHERTT
fopam | R & =T ot ufehar-Aradt foredl S et
2 | GRATT & {eaTae WIeTor 1 HeTer BT ST aRi
RA T Advore e gRfked wx+ & uwar
A BT Aol ST |

ACHRAEAR — 4-UfcFeT G, e o
gigdhic R WIaRT & thee IR & T N 8189 19
(STTTarsfl) &7 AU AT 81 ay 2016 ¥, &F #rad =t
@R 2301 ST CO,, CH, T ATYT ERAT & TAT TASTRIR
S N,0, CO T 47197 SRAT &, Dl bidT H Ffue fhy
TY| T SUES FHe BT SGHTST AIE MR, 2016
fRaT AT AT| AT Y HeW s T & Il GARAY, JUy
Tg dfoud &1 Ui o seguEel grT fafRa
qIFDl D P & | DiaT b [heddt W H 32-m
RIS AT fohaT T € | e o R ATy ST Bl
AT & ST AT TAT el Riaee oxal & | ATag=t
I sl AUAIMSINR 4TS # Fafia o I Sy
o TrTsigast gargl & gfiuT & ederT 8g 37
ORI A SO 3T st bl GATSI AT ST |
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T 4.5 P, B9DIC ¥ 20-m H AT & TaTerT &
TRIETOT b QIR |

4.2.3 BISISHATA LM

PISFHATA G gRa (FE) d ufafda orar
[EUNEIRCI]

URATTIT RIS g8 IR GRAM (TIYATHL) &g AF el
UeHTIITD b HaETH Bl Bl YATSTT B Bl AT Y TS
T Ug B | ATE ST, 2017 % Berer 7 yfafde qorar
B AT TAT AR B BT Ueh JANTHSD 3T JIR
o Tam| fARU-gST @ b o’ o iU wRe e
Il 600nm A BT JHI Bl AN o og U fgafvrd
fRRU-4 T fauress & garer fhar mar| fRo-gsr &
B P Ugel U H oI FEAdr FRiad JAT el
Aiacrd Fede® & ST AfRTerT W fhy Y| gl
3fieheT g § 200 AR gRifdal (Tprrsa & aid g
& AT U gAdheidh oId P TS 2) T fawpie
MBR ~ 38 arcsec x 38 arcsec M & FTIDBT TeT0T 7Y

10-20 ms &1 ~15 min JIRI-ARIE | INbHS BT

Q4

£t
T
o il

=
5 10

1y ter

14 Ay

R 4.6 © B & Ry IRFAT 1, [T H7 eI |



sftetaT far mar| arR AE & derort @ it
HITEAeHT T T-HTEI-H T (rms) TS URATT AT W2 YTt

faepen gfaf=fer &, or: SiaRer e (ST @Il aem
ot gataror ¥HT § AR ORT faey &1 srmae) &

(1,), ~ 1.01 arcsec TAT ~ 3.9 cm HHALT: UMY Y| A
Y&T0T STRT & | ST 1,907 Dl gfte § derel § 1388 (900
nm) 3FRAT AR (1000 nm) H GIAT BIATAAT PR bl
ST 18 T 1 U3 TCh! Dl URIET0T TRIT STt et
TG WA, IR ¥ TP FAfGT GIRIeT GawT &
AT fHaT ST ET & |

FHEr W T & Alha &=t & e -gaurAndT
gerur

I & W -gavraTdr Yeort 8 Helch ¥ g fRur-4s
AU Rl 9T fear €1 g9 S a¥T-wetel &t
@ GO, ATAT &F DT HAAIEIOT AT GV
3ferie S AT | 3 T T U T S4aed I8 &
5 U & T 7 yeRESa o auised # gaa
JUTET Fe [ T@T T H AT S FATS o Al FTbr &
T AT T 2 | ST Fe [ I@T 652.92nm, H @1 &6
SIARERT BT 3R 0.6 nm ¥ AT AT

FHEST A W AT BT R fHast deror
HSAST H H 3@ H AR ATl & Sae i eqor &1
ARY fohar T € arfes S wiifaast Tport S arosT,

TEAT AT AT fAaRoT o Fa e & A ST 9 |

DA R Ca—K et aidetied T — i farer geror
I B TART BT ST § FHI & AT AR gRafrar o
SR UTR Bl 6 | Ca-K YT, |IR JT fafepRor of ves

P DEH L W L [T e
M A

— L= TN

[T
-4
| EEFEe
|_EERR

R 4.7 1 W8 999, 2017 § BT A ~02:30 ST W
TS WX SaTell T %X YeT0T| Uivgd s, H 34T s &
JRTUT 0.015nm W bfgd & |
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AT TG SUINT BIAT 21 IR ST Hl FHSH TG
SFTTAT o el b o H Ca-K &1 TY T T ST AehelT &
TATGT A TATE, AT AT T & ol & W H (fafer
B T o FEiRoT & |y § | gF P AlhT aFl qer Wi
Th &b AT AP IRATT Bl STATDT BRA 7 I Fefor
HERISP (g BT &1 Ca-K YT AR &% W Adea
ST o YDIDHRIT & T FETTAT HAIIEIOT & herel §
Te], R JeroT hriehA © |

TAAUHR AHT & AT ()

ar gep fgaront gffda grai & fored usb wroit 9 G-ds
fied @1 g 7 Ca-K fiRicd di5g 21 99 &
aAHT TG TP fEeuor aRRATY g fomar Simar 2|
SR & e T8 & FUR JARTE-3ARE ~ 1 min. b
AR yfafda Acald & sreiy T YRR darad &
AT A Uh &l G AT 8l & | Adg e HT Hure &l
=07 FRAT & S HARTRAT B GREIT AT 8|1 Acerd
g =LAAROT (AU ATE &A)eg Uishar-aril &e
foRAT T 1 SR Ca-K @1 H4137 frRies Niaar <
aee 393.37 nm AT IRIS € 0.2 nm EI'{FIH@'TZIT\_IIWT
g1 AR quiHee # Tfafaftrt & deror § uE were Rig
BT 2| fAR=ieed &t 31T AT U a1 Uheh ST prald
TR & AR e Ugid Bl FRaR - ¢ |
1024X1024 TeIR ARSI 7T A AR fewp @ ufafda
g fpar ST g 1 3 ufafda ~ 4 arcsec e ®H1R | I"
QAT HTE SIa, 2017 A HrATfaa |

o 4.8 :
~02:30 &I W URIT Ca-K WgH; (AM9) f$7b # Ca-K
G 3T wIRET |

(a10) faste 29 fewdeR, 2016 @ BT




01.01.1958 H-alpha

01.01.1958 CaK 01.01.1958 WL

R 4.9 : Prersarer ¥ e 1 S, 1958 & dfdra
W,Ca-KWH-WWWQ SIEEL

H-3rewTgRa

PIETSHATS # AT H-3Te5T RN T J&10T B BTeT &1 4
Ut U & Efer g fear €1 gffe |k quiHse &
Yo7 %P Ufdfdd SIRIE-3FaRIE ~ 1 min. o AT TR fhg
ST e €1 9o ford e W & QA o affdbe

T fehd fhaT SITaT & 9T Fag Uffda SR & d9 Fax

e fpUSd & |

SBHIUTBRIBH

PSS hTel AR ILATAT (hUASM) gRTIY 1900 b IR
& & qof few uffda grar far swers | gfdfda
Bl T T el & SIRY FaRe far s e wda-
ThTeT (FepTRrHSe), Ca-K (RLATH TUIHSE) AT H-37eHhT
(Iqq uied) | arad #, gfafda ®ier wed am
fohee & SfrgoT faT ST e | BTl €1 H, g+ et/ foheHt
& AT gfafdal ol Sear fawaT Areieh 7 TRacT R
TG I o el & steied fmar g1 &
JIATEST <PIeT TSl WHE Pl 4T AT (AD AUTE,
ST TFAT FOT HATes) fapar 1T Afeh R d=d
TS B A | |, ferfond sttdel & |y suiRspa
afieps! AT SUHIERIT THE GRT SITH PR B AR &b
AT AR HEHT ARATH TS ¢ |

IfSar TR deror

e argfed IfSAT deorf, Wk g o, S9H WY
AT Tl oHT Scol T fohaTfafer ot acg & 31 S=a i
AT IO axar 2, faiford gder st St & ufer
JguEr 1 39 gfic #, U a1 A WagHer
U fopaT T @ <RI fibetaTer H-31ewh gRaT o ATl
[T Y&TuT B 440-40 MHz Jafed R 7 ffedHa
forar AT &1 Aftaferd straet & Sort @t sraRRerfer wRIT

HATAT DI ST SITABRT TR E |

24

20170204 kodaikanal Radio spoctrogr ;m

ey T (1
FCET R (1
i -Jﬁ Tt vy Mfw o el | -
R ’I"' A'M'i r'Q “ IE‘ # 1r" 4

i W ul ! J‘;\, vm{?. ] wl, j.‘li:‘v;h 1

AV ilH U »m
_1'!"/" 'jll “‘ .".':';";‘:

N
%

I I 1 ‘.«"
" pfﬂ Wl ."‘ ' ;

Frequency (MH:)

ﬂ; ‘H“'J”",L,‘ll
W )';f- i

Y 'wa‘"A‘I‘*fw'*’vl-*",f‘rvf"v?""."w'n’“f

669 67

L LR WP

(1] 664 [

[ 655
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End time >7:13:33 UT

410 ¢ faA7® 4 wRaE, 2017 B 06:40 IS W
BIeTghTl ST WaeH ! I Iferd ers 111 | fear
[T HT T aCH | DIl qUT W ITHT [THGT ShHT: ~ 1
sec T&AT ~ 1 MHz ¥ |

4.1

7 4.10 7 SRCTT BreTgdHTer H-378hT JaTor
I iIfAfer r s (+' fore & o) | AR 3 IR
femr ATem SR oI 4Re AT SR | G H yRE-ufEd qen
IR-gRrr fewmsit P 3% Yablhd eI ash -1d arg
Ul H A g 8 | A8 Sfd el fohdl fehaT ST bl &
o5 IS Tttt r gt d H-31ewhT UeTon § AR g |



4.2.4 AU JLAT

AT & grRIfAe gUuT Y IRTad BT BT AT

T & R AT & TR & Usel, IHdDT
TRIGADHAT BT ATIT 8T WRIGTTAYT & A8 fahar |
I SUTT Dl UEel RISl & A% HRA b geard
SHABT WRIAAHAT BT AT Fdtferd fHar Tam| sad
TG AT & e qeim fU-fogt @ e &
HROT DT AT RTAT T 60% T HH IS T | 37,
greIfites SUOT St T faor de T ot forar T e
T & grafies AT & TG RaROT 7q faotue @R

IITifehd TR AR fhar |

TN & grrfie gdor & TfAAIBRT FRIT At
TEBTEIR/AT e FR@T
78 faRiaR, 2016 | SITARY, 2017 W @fer b QIRTT WIART
& JpIeT qOIT FifAd gor gRT dIdIer o grifies g
T feRoT Tfafafer off 7 o1 grifies qdr & sele
<31 T qRIETOT WIR ST o gIRT FArsfe fapar wam)| arefq
T3 (30 @I WA ATeld, A FeiRe sireta am 18
et e gae $ ot e arefa) & @i
FA-GoIl D FATS ©T A B TR g [aHrT T |
SFlTT 3TTetd T e URIETUT fhaT TR-IT Sfg qUOT a8+
Teheh H UTITHeh QYU et AT|  UTIfieh U 0T & fdelu o
AT T SUOT ey § I ¥ AT AT gt
TUOT & JehTeN/A e SRiT WRET I ISR foar
& 1K x 1K gfafdes (@7 gare & a9 & wer gurm=m
DIy IR YT SATEle foham ST |

rIfHep SYOT & I AT WR fgdidiides aqor
T GRAT AT H Yehidhe [T T FAT HRET fafafer
Faferd o TS | AT H gl quoT of fomaT T R
GRA BT qHAAT B fhaT 7T, T R 6
Tl Sl goana i g | fgdiiaed Uor & hra-fag
BT AR T AT & gRT AT gRAIT A AU
frar | ifehT SRR gRAT & gepren srfa &b ofr
T-FARYT & JANT F GaR far mar) gfafde @
T[OTAT D STFE o TN, SNUHINR W agHeId T SR
fopaT 1T oI R & FrsITe @ S Rl 2 Bia
e T et & e o AT Ufera e (T aRRerat
#) ST U AR S g foram ram e, | g e 7T |

NN VA A BT S ghTeiT ARt
P Bre TR H TS Verer WaeHTHATdY B gahreir
AR & HYT GATHRT UlGhT BT URIET0T AT T [har
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w2l A= gatavor gravemst & garefr @ikl &
fsqTe 1 srerae fohar AT 9T g ddiSsHd qrar
T

YISl WagHATIY B 74T 3(TTehT Udhdh RIT ST
ST
e AT Yhdh & AR ST 3T JAMET Udhd ol
rfrpieud, Afaxfed Tem fdEr & gam wiaT IR Wit
fPT U R AT THET Uhh BT AU BT I THR
o T 2 fop e g i e e e we Ffe, < ud
T A1 Ueheh H JoT ey TR HIgR o, G forar s
Heh | AT JAGT Uadh 3 3fRAThT Uohdh T fag T foher
TATE | T GHET Uheh Pl JALTThT M TER R Taey
Gl Uheh bl Ueh ATS Ha RIGTTATAT| a-fe e are
& FER Faerd FEPI 15% I 20% T AR [HATTRTE |
QTIRETOT & ST W HHTdY &t I AR Ra famm
WWWf/ratioWﬁWﬁ—Wﬁsmﬁﬁ%
TR TTaT| TS et TRIT TRIT RS Ueheh bl Ry
A Yol B WaeHAN! H Udbdipd By U
WAl & d1T a7 Aif3e ReRaT & sy gRY
forar T e |

HOT AT NI Tt UTfT Ueheh & f Xaf+Ig 9T
Ve WagHET (3TRTT T 3) B AT & TaT Biehd
W U AT Ui Uahdh Svemfud foear mar| @i
HHRT T THI U [dRT-GSf faureds & gRT AariRd shar
T DA 4y T fRU-GT & gaiT & oy fie &t
e R SITaT 8 | TrSIR ofehl SURARITST (~ 0.6 kg)
P HHIT D W H GAT [HATTATS | HART D SUH At o
SFUTRIT GYATIT TR DT ST JATATAT I Bl ST Hp AT =T
T gvTaT o H & ART B G fuTSTe e e far
STASBATE |

gA® RE-eT™aT 0.27 arc second TR S ¥d
ISR ICRRRISERIN

RA % 2 pixels for 93.9% of the total time

RA % 2 pixels for 93.7% of the total time

TSR e o & AT & e 9re & drat=aae fohar
TRT ST b Aepl Aoy Bi=s & 91 JaTelT ol ®,
PIETSHAT b (gqRalT Fadh & FHET | T, Hr-
gl # Hfur uRads, St guaiaT 9T e &
IREAT TG T T T AR oo & TAT, fag 17
g1 WferT & ‘outbyte' HHvS AT B, oy
BT Ufegd aIfSrel 8 Sar g | Arfory & faiia Udh




FHS 'execute' & ST DOS TIHE & Jqd PIs PHS

YA R Bg Werddl dRdl § e feamdle
ATt & TANT A U URelel UIc Bl TaTer o 8q
T BT AT| e @t ST 8 aF gRa Rty &t
T URelel UIe o Aread | Ferferd fohar arl g
PHS Pl AR STINT TR A IRBAD 4 8 ST © |
GRA Rel¥r &l gamer @) 8q 70 milliseconds 7RI

faveT WeeHT sy, fafed ggRar W S faue
AT T IRIWD UH-aTHT & gl a7 Bl e,
QIO B ARl &l AU, S Te-3nfaeiy arT &
TRBIT Faebrd IATAEr BT THTRIoT, AT ey q=m
VRISl WacHATYT o GAIT 3 TRt 437 7 Yeror, ¢ 3udh
I GRART T JeTT AT AATITRT TAT TAART BT Yeqor

AUl STITH AT AT | 40 feAT & RiETor & A
- e TGIeT 10 WRA”T S U7 W0 RATE I T3 AT
Ao fSITET el & | 2 fera-31aad (0.54 arcsec) &
T STRIAT ST JTUATE T 13 T T IR o rar
T TAT TP FIF-3193T (0.27 arcsec) X BH I AT IUATE &
fopar Sirar B Sfd smaae aRRefa #1247 aRT &
e g gfoRedl Jerd 20-50EM & =17 0.5 second
BT U T T & |

SME AT et
40 cm SRITSTAYH SR BN I~ [haT AT AT AT
fa™ieaR, 2016 & gaTe 8¢ Wi fRaT T g | AT H

ST

SN w) =ad drieH datferd fbe v
IH-WC TEY b= AR( & YIgg & H =T goiaer &
GIoT, SeR-YQH H ART Peip Adfoa afafafeat wr
eI, Gl ARF[<S H TaAIl " Cd Bl @IoT, Yolg dr
g Tge URAfIdT, TRT fSHT0T 875 ST GhrertHe T Id &7or,
K2 |HIGR S1aetl=, TSUriier 7 dRT TT Yl d Rl
I FIHET geprertAfer, SIfEFadRT (T00) TT AH JIHART
T IR, THTSIUA 3 seHTs e uRafdar sanfa

1-m GRAT IR e Briehe | SaR-USidT I,
IRE @t gautafar e fafamor-g<r, agaxelt gaummdt &

ol T FHRITAT Bl 9 ae & SRAATT JIR
frg 171 ST SR # 17 feies @R 8t T
T | gafera fAeied ufear  Fu gl Bl qHTd 9 BT
IRIYT @, 31d: b a7 FRice ufgar dfaxfad ax
Iefud forar T WS T AN e v & gRT gt
3F raferfcr ufdm St T8t <& T Fre die | Jfera
e ] Reies S Sugad aRefa # ofw faar
T

T STTORT SIS Hre el Tl Ueb J&t A
JAPIA T ST WA fHar M i SrgwyH-
SRAT = # S Areyer WRIG B AT AT WL
HIYT & BIRT BT BT RO log file & 3G UIIH # ofera
Ferre awes AfFford frar mrg | faaRa diRTa o
METRT e wHure =T favenfia or R sgHe &
AT W JATCIT el QUG el AT| Ueh ATEROT T
3¢ e fiFe FfT o) dwenfia fear mar Jer
SUHH-CRATTT I & ATERs JaTe axT Bg ard
HreH e weneT fhy Ty |

AR, 2017 A AS T ATIT BT ATl (par ST
RET 8 T WY SAH AB B | §5 1< D HIEIH I Yo JG¥

TRepeTeh | YGR TATET T YT DT &7 |

Ardten # wanferar dsnfore B

S R frad wRigH danferd fee 7 Swe
TR Fd ARl & figE & H =T goraer & UgRaT,
SER-UHOET IRI AT TSI FBIRBT &b qH™T BiR-
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TRIT X ga0T A IRT ST |

4.2.5 TiRfegRIfsar deemen

mRfAgRfSTHRRES (I%) BrHEad=

T &1 JTaAT-11 BT HI BRI SIRT 2 | FHIT R ATH
UgeH R~ 120-30 MHz URTH o faf¥r= wre angfeal ww
IR fRie (AR F%p & SURSRAT & A1y A1y AR 37aa)
& fgfaw ofafdal @ 9 daar (e 1) a7 g
gfad Mgar (RreT V) 9 v & 999 9 Fafa s 9
T BRI &THAT BT g Y&TOT o WER df¥ash b
TS 7T AT It Gaar &3 T 9 agHsa &
AP G ~ 1-2 AR Froar w370t ot fafaear
P AT H AEISH g BT S ATTfad e v 128
Q¢ ARt fgga Uiesr (Tadisig) & S Ims%
YE B IcR-CRI0T YT H Ho[q THHUT ARAT B Yerdrer
frpeadt & foar ST arelr 81 AT 128 TAWEIT Br
Siffa=am, yafed 128 TadElv & Ufd ofifdsd sl
TR AT H 128 TAUTST BT 16 B! H oG (bl
SITQAT, S8t Ui G989 8 TAUISIU 81 | gHTdT S0 < 16
TANEIY T AR 0 deg. (STRY & & STAR) =T
S1feresteT Terdrery & WE o AMNA=IRT 90 deg. BT T
TSIV & 32 8l D YD B ASAT Mg Hebd
(~120-30 MHz) &I g & WRE-Ul¥ed 4d 9 AI9g 32
TSl (AT BT AHTIT 90 deg.) & YD & Ao




GRAPH augmentation project : Prototype LPDA (WVSWR)

WVEVI

a a0 Ii.{l GO0 700 a80.0 Qlj.ﬂ indo 1104 1200
frequency [MHz)

412 @ TIRRgTR dumer & offaRe w0 4
BT SAMfeTHT TeldEIy T Yfearer HIoT|
greedl WS I AU (FTHSR3MR),  ~ 100%

~1

AR SRICT & | W T & | TSR
~2 " ~100% &9AT &S | AT AqADT AT S

BT © fh TSt 19+ 3T ~ 30 MHz WR U S UTy
FRIEh & wuH B axaTg |

R 4.13 1 MIRMRGT H faemramdi= Tam siewdt uea-RiRT
AFHITEr & U ~ 0.3 ¢ AT W 3MU RIS I
ST YRl & WA W AR argH S gRT 9Ty HagH
IR ART Fetagi BT I(SAT b | Pl =T
WaeH fIveT B ~ 100 msec =T ~ 100 kHz 2 |
Fre fomar St i FaR egfeaal o= ISt IS &t

I Y JATTBIOT FAT $HDT Forl H e g el
#F Yt ST gF & Frareadt & Sea=Tard € |

Heha & AT 4096 RO THGTSIY MRS Aeddad
UG & YIS I e O iU far S| U
MfUwT YTl it 3gfed R ~ 120-30 MHz &
YT IR AHT &, I TMRIAGIR Jeremerr & & dfaxfea
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T TTIT AT HIS[E UUIEIY & AT ST FsqTeT et
PSR 3H IR HFARET 8 T Y A1 Ariy
BT AT D AT AT 81 AT Yadreiyg &1 fsaree
AATTSeh URIT TAT| 128 Y TAUTSIT T fAvor dufer
NIR® wT A T ST &7 81 3% AR AT YT
IR ST & A= Tedt & fFHToT qRIT uRiRTer @ r
B AT IIRT &1 STpoul INRIMEr & MR, afaufrd
gfgelT T 400 MHz 9 UHeRT & 3wy (TSR
SfeRT AT Y TTE | T i hel THUTSIY OR S
# GRIET T Y TAT A 1.Gbit AT AUD & A6 A
IR&beTd ®F I fhar SIrar &1 440-40 MHz WaeH
Ve d= & TS & St geror Aaferd fahg Ty

T RfAg IR fr-smgfer Wiv Wagerdt (eitw)

TG JATehS! ! SUUTERIT THE GRT A R 2 Uh aq
gce & f[demRT fear ar €1 99 ek srids! @
TOATS qAT 3hT SUPRYN Bl YAl BR oG Ueb 4T
SeEw feel iR fohar TaT| 39 Iqa% B S3ud
dF gET Trdhot AT T Yl by Q| Tl 1=y T
ReR IR TR SUUE (M) W A Jgol Yad-
fopROT AR (VRTRTRUH) | Udh &l AT IR UTal
3ffdet o 3fd:fopa star B Ud T shie faamfd famar
AT AR e (FRSr aTa T RAT B AT BR dTet
A IHNGAR) o gaol AT Folt o=, fores ufer
T smafcr et geon fatre w0 & guEr €, &
AT 8 ST © ORIT g~ Taed TRYET &1 I B

TR RO RS TR o S GHTH A hd! df Wil |

TR & d9 Ga¥ & Hag ST Ny & Fxanfud fohar
ST

forr 4.14 © f&HT® 2 A, 2016 B SARTST ~ 02:30-11.30
I & RAAH AR A s A fwifra afvr Hor & |
TRJAT T/ TRTNRTT AHBI Teh GeToT| AT et b fhar
ST bl & 6 ~ 04:00-04.30 ILT (4.0-4.5 J) AT
& R @ § U gda fawele SEfe
/T RINRYN b J&ToT 7 SURerd e8! 8 |




TR T gfefd e gt (Fatenga)

URIT W) o W gfafdd g, WRd & ggall
IrafRer deeretr feie 28 RidsR, 2015 & yaa - fHar
7| g fUee 19 918 8 UaTed & | U8l aR Held &
3Fafer IHeh e AU IR o WA D Ty AT
TREGHT-TT T 3L, AT § Y IY qh IR IR
SIETRT egoT |

3tereT & IR TROMAT TRIT SBfoaT IRfYS
Jsnfe aRomt &r yaee fhar mar @ Safs aur
AT TR0l & YT Pl gebrerT Rl B T bl
TATE

SRA Bl Freqre Frafde gamer s & garsr
I 3ract fopd fopar Mg | 3rafer & exfEeT gfera astw
el < ST AT 28, HaTfchiT, Halfhil s, GofluH,
5T MRS &, YaRATe-cd, T eTReT, IfeadR
IV A IMATE |

Y-WR W Y 7T Sferiepl | AR BT T
FreT g vl faey w0, gogdT qeim gagdr
GITET TATRIT 80% I 90% T W F U 1T T,
O I Ggar § ey favie g & a1
UTAT AT TRAT &F H AU W FRIRdT 0.5
arcsec (rms) IH U8 T8 | Y it qor afem &
THTET & aghl arRIT UTEHT o Geplole T favia gatars
TS http://uvit.iiap.res.in/ % ST TRIATTRTE |
FRUer FHI TATIAT T ST RAT BN TRIT
FRigel 8g |ue-ad f=ael & o w0 4
SIHETETUT TR B AP 3rfas! af e & | |ufr fany
MY e, YRS & gRT ddTford a4l deqor
e oo Frefid aet & fag rafa 21 gdemser
I UTe IR gfafdat o1 wfiue SereRvr s 4.15-4.17
Hguivaed | aiftre yfafdat o ad arge waar T
AHaTR o http://uvit.iiap.res.in/ |

4.3

YRR TRIT STARTST T etsl gIRT 379+ U=qTa
& IMUR IR YRGS qT JARMger & Y&oT T Pl
T fhar ST Adhar 21 vEer wW @ fauy "
Frafiq steie & devreg Maa fearmar g |

TARME A — delis Tl s
TARME STl TaTerT drs (JATRMS =T, |

IR TR & garferd & T 39 o RIAR
3PSl AT Tehel TRTUNRT M ST & A O faeli arids
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e 4.15 1 TheqcR HT(hHT AHE b Teb STfT I HaTfeheT
NGC 7793 T HTed ok JdrRmscr Ifafdal I8 a9
SferoT HaTfrT ga & I 3.38 Mpe @ o & Rera 1
FdRms e afafda @ R fov o S arT T @ 2|

FErWrgierad |

T 4.16 . TIRNEEr & THYIT T T H U Sob-
JSHH-HAAICT (STUAUHA) HaT(hl Bl Bled Bk
G ufafda | SegUeTd U am A rafid Farfar
995 kpe @ g W e g1 Ig Harfel, Sifae aiaRer
HreTate ¥ T 8 T 3T IS HalfhAr & sra=afoha
TET g3 &1 HarpT ¥ ey Aol @At & el & 7 aRT
T a2 gfafde 7 gftera fasg grat & arr 7=t

3FRraT AT T ARSI T2 |
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= 4.17

NG 1851 BIGgHT & SR IRMS o
SR Ueh AU JATBR BT | AT Yeh SATERT
T[T & ST QT ST 3Tl <ol & ATPHSTT BT ST 2 |
$9% H-R IR & U JuIso afast om@r g+ &
fafredre | s T Y ufdfda § gitewra et fawgail,
et &St 9RaT & ART S 28 & 2-4 aremin BT
fAaRaT g | I TRT T ST 9Ta=IT & qTex fAhRied € aIm
YT SHdh IR A SIf eI STerar g |

TE D ST BT SRR AT TS| § J&qont
L1 3THST THE & T A SfeatRad fhar 1T & T=Im gaadr
T e er FfHT ArbedaR A FIL TER Wehaeres ar
TARATARIAT Bl ST B FHAT ST R | 3 GoR ISl Dl
L2 UTSTeITs A+ (STdRer SUaT g, TAUT, SrgHerare
TAT I ST ARMHITADT v, TIARIRY, JUI §RT

SUANT fHar ST FahdT &1 JATIs C-URBidT § I L1
st P g R |, S FATe TT 3778 UITaS )
Pl IR AT B STFBIRAT http://uvit.iiap.res.in/
dataStatus/ W STl & | ARSI b SUHTRIS bl
AR TAT 3 SMeal gg Fafa w7 o
http://uvit.iiap.res.in/ IEATST B ST IR vg IRT
fparSTaTe |

SR dET b SR TSel-YreieT &l
JARMEET TRTa a7 JA, Sfed gody, Tagdr e
ST FRRIGHT & T & GRT UL T &3 df GREraT
TS | ATdl & YbTeT dh Pl Sl # AT o aTel
fafie=T ArheaaR SUaRUIT & e & T gan &1 I8
YIS aeh Sedfecl SUBRUT A ATl &3, T &1 T 9o
T & T o fafay fewer Suaer &1 demEd-
T, TR T I Ads! &l fAeevoT FoIT JaRRmS el &
Yeror A o it Rl fawat o1 g dyut Wudh ds @l
w0 gRT fhar €1 gdlems S-diendt gt fFafid v i
YA JAlehe! 2T BRIATATY TAT T=ATh TSI
BT IATATSIT THAT ST & TAT I BRIHH JATAS T b
IRl & Y TROTEN T HEAqoT T8 JToT q=IT
JEATS Dl TS v gArdgul &l & IR F =&l e
TG ShCAT IRAT & | JARMS I | ANTHT fidws! Pl &1
w W e b fou gdemsa-disndr gRr ar wg
gfderorRr qoIT g ity ufderonRia @t S @t
TS|

4.4  AREBAEITHD Flaamg

AT 3T D AA-SYHROT AT b YfohaT A= AT
ST gREreraR, Raa safe serde fhy 1y difes gRerm
el emfenat o g% fovar o 9%, afk st Al ST v
(JTThsT rg) # FUTET AT TATTTHD ARa oI Aol
RN, Vel IRAY, d9 URAY, SARU IRV,

e 97 ¥ fIwfaa) & W & gRarer fear sar

IRGIHD WA TN Bl IdAT AR b

difer Fra-erqua fderie usfa & arr A @y
fdere ggfa & @elyr ufafde Sea= fpar sirr| S+
gfcrfdat @t gorar S (uret gffdat & dgaus o q@ir
JRATIRATll gRT R fhar w9 & dag 7 deyofiy

ATHCIIR A I AT T GReam 4= | sreraT
e ST & <Tfeh QIoquTeT <t < el o fehar ST ek |
STIAC G 1theh ol GRET G IT¥ad R oG & WA &

T ArIeI = IR H THUIUST THYH U BraTfad

AT R AR fAUSa &) TS 81 FoNfRId L1 siidst

frr g1 forererer favg wr # famsiar sfgr # a1 Areray

HIE & AT L2 IR Bl THE & AR o

JATSHHIT Bl e H AT & IRDBAD g 1 Ufe-HTeTdR

Sraddisll B JAR R og WRAT faRer g

farereramatl ¥ e dhfvad Ufre-a=y T d=enfid faa

JTheT B (IS TATAS), ERISN B EITAROT fha

SATE | JARMSC-UIRART & TS UAUHS /T I Wof 17
TR L2 Sare fagm &= g aor ufafda € qur g
T Sradarsll gRT Ut w0 & o A= &% g
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T AT A IR o TR ST STTEhRUT Bl FHTCT ST b |
R /A F-SUBRIOT  FXmen,  forasl
STATTTHD HAT B STER BT, T AIREV fpar T &

R i@ qRM WA/ T-SUaRU & RIF W) A7
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TRAA/AF-SYIRYT Il fHar Sar € 519 AT gRH
IR /A - UBRUT BIATHTIAT BThR a7 aI+ & Rerfa &

ST&RT & &R WeRT fHar & @ I 998 &
FEANT # YRh! AT S-HATEAT & AT 9 gig i 2 |

gl 1 edd &f Gau+ garfera fear mar s
T Hg Ahd digar & WUET (ISR & HIRN

BTATART) DI T8 ) d87 98 UIdT & IReI AT

faegail &1 dRemu fhar T €1 aTRush, MRFEgTR

QAP o U HaTT | GIAD!, STl a7 §-AaTel
7 gig e R JTeR TT T &A1 b A € |
IYfT St e IR SR AT ST @ Rt feh Y
TR, T B0 FAT FHBI 1 ST HRA H AEAD

T <hT Teh YR & AT b a1 AT, AT H TAh U

RIgeIaT 8| Wit &7 QRABTer, TIhITRRT W & Udh

AITSTehdT AT R & AT IRrd &7 IgAle
TIhUT 4 fhaT TR GEIIR S dvw B TR
AT YT Bl SITgaT |

STET & AT TTT v o AT JUlTedt i
TR BT 3 AT BRA B TIYAT FAT UTH, e 1T
dreaus (fafer AtfreRar Rwew) @t sy @ 18 For
SIEESIE R N AR

S T SURT 3MS Sl YRaT Bl g a1 T

AR € TRAT 12 T[E THh! & ART S (4 STiall
qAT S~ AATEHT ol ST fohar ST AhaT 21
RTSTHTST AR & Tod JeaThier 7 fEar i wxiar
TATTEN WIS TEA 2 |

famrareTs nfafafert
Y & SR YRGBT AT BT TS fham 1T oI H¥eImT
& e & g gRIdbTery ST & e gfad

T o SUARTRATSAT Bl T8 AT YGT R o [T
TS |

Tt ittt

e 4T Sea fre uReper (TIURMEE aq MYt
ST STRY fpaT TRAT & | A8 AT g bl Hio[a A8 b
EESERIRE IR I

WA a9 ARaR ittt

HIATH b YR I HaRIT I 74T TRAR BT JaTdT T4 -0
AT & AT iRt =TT F ¥ g dgaN gRE
RIS FAT I SUITHAT AT DT B AT
TR T T € |

FIRGE

aa B FRT Sew d9eT smarer (SeTRd)
AT CAIR HICH, WA, § IR TAT SHD & AT b5l b
I IUANTHRA oY BRI [HATTATE | AR, §
UHR & dF H Aleded oI AT WIS, o, iy
TAT Y M Bl &1 $0Dh BRATAT & I,
SARAT dF & TRY HHART Wl SR &= & Fdfora
HATEAT D WHIe, [AfiT uRged & URT F=AT For
qrfd TR BT STHRT I R § W d-dT e | S-
fAfder gegfo Afeyer wwadydes Somdr o #
PR AT 7T & dAT(ch AT & (Iar SR 8
AAd-Tehd (TT-Te ) & ATIH ' Ieolx AT & et
b |

45 QABEE

QRIS B & A At vEeett v AT
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R B AT D GRRATAN H e faar T, Safe
STaeTeRdT SR Wa W SR fear srar 21 |fdfa =
A TY aREBAD! BT STaerhaT AT e fawa 7 fob aeiamT
gReperes ITAfTd &, G AT ACs TAT YRAIHTAT & YRTe
TG a SI-SY[RSURIR TIT 7T WIeT gfafarft 7= @t smgft
Pr rgHleT faar g1 afafy 3 adwe v, g,
AR, HRIYUTCar, i, Aa wfed I wiasy
AT S AHTAT T |

Joivg faaruraang

BE YA U 3T F gof w7 & Wraerdr e 8r
AT & AT T8 SARTABIT 0T b GRT Iei faarol
HAT WY TS IRAT 21 T Gl A ddl g gt
SITRTYRADBICT 0T SR Y WREAT 125 & T AR &
HHTIRIGHT & AR IR = AT GRT Bl ITg Ifel bl
F&TS0E |

At M

HRT+eh TMET § A b D TAT Tebritenl THE b
TR A & | I & ST o el qaheiat ue,
OISt e & AT Yl TACH-GIgaS o gae ot
MR 7 3vctrs fomam T |afa, WAt & GeoT T
e I faed ¥R Yq aq TaM o AT 7 853 Bl &l
T TT 7 qRAT ATE SIAR, 2017 & TR 3AH 6888
ST ST € |

qRTe § Suater Ve fawat & wast & Jsnfes
FHE GRT e QAT Bg ST BT TRT & AT IR

TRAT AR Tereharan gRT AT SUAT foham Sirar 2




IIA QRIS W93, g 99 1) Ao, S,

RRIBTCTT UFRTETOT & T STEIIAA DA HH

U oI & TRRETUT AT TR URGEIT B IRl
TJT geTaReT & i 2 |

AT fargetwor

AT Radhrerd 7 aTfids el Yaq SIuwer uel vq
e 9w At & ey g & sy
favaord wRT v & |
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GBI GIRT TTRET0T HRISHH 34T T STRT & RIT <1 Q.
IREOTRRT 7 YRABIT § HRIMR TS0T {Har T=Im aHT
T TTfafaferat o SHTer & e fear Sar e |



ST 5
T Giademg
5.1

Srerfier gl

YR Sga atfafafert
af & R=fmE, duad fEtor &g e @ ot 29

ATe fadtaR, 2016 & RT fopam AT & TR IR SifdeT
(1)) B ifirhoa=T Bfrdor gfosar grT fohar <7 <&T 21

GRETSTT &7 IO SIRE I&T| - SgHer aRarsT = fadey
RIS & W0 H SRR THeATe 7 Xerel ol S=ayT fasar I
BT IfehaT o BRI SIGHCT wa fFrafor 8q aafia garg
T 7 fel | orafa Il # & U o7 B, darg

JERITEAT ABHCAAR (OSW) b 3far TR f¥ep 3ifirered (4
T AT ATHCAIR AR DR Bl DT ATSTDH, Gl gRT
fRaT STRET | R SIYHS! G 7 S QoAU AT
Y AT B Heeaqol AT far| |t e

e forg ¥R SHST & gRT U6 faRga ue daR
fpar TRATI ATE SfR[ER, 2016 #, ST e &
EHATSl GRT YD facidh & IeaTd gdls W &
fameT W & w0 § W Rerd oy g7 & At a1 0%
U eRAT I Y S Al AT (JATARTH) T

TITY | qfY, AT U S T fAher v | uRatST

fvieT WagH & U axT ©g ol G el aRult
SIfHfI=aTer & & fadhed HHRT & AT W & JART Wie,
]gTfRT <ot faeuoT ohr fawetsror gRT feha |

TS qIfARAT & &= § Wt weeaqul ey fapa
TAT| HIE S, 2016 F HIR EIGHST TFerah! o Jo& o
SIS AT SIUS b Afral gRT SERrar Y TS| ST

ERT AT HY It &g Y STSIH UT TR T i
T < T & AT ATeT & ATy A1E 31de, 2017 ¥ faATor
BT S TRH B AT ST - e ST YT ehrt
& oy wWer TReR & AT Judh w1 g3 B
RIS AT BT TATETT e & Yahetr srafer § <t
ATER ST GRT BT TS qh1a Bt 7 gafy 8T BT &
el Br A |

U H, YR ATHST 7 S fAfese drt #
e YA Y B 1 SU-dF oI, DI AdGhl, FdTeTadt,
WE MMl [ASH  (THATAY) TSI SeqTe
Tfafafer & sfaeta ety fi=e o teae Wi g,
TR, JUAT § QoA fhy Mg JAT Sif¥eher @
MITTHAT & faog D FeaTeT o7 uieror fasar |
ST OFT SR, WA /AR SIQH o A1E 37T, 2016 &
TSI oI URIEToT Yfehar § Wi foram | dranfor uieror
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