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TR @I ggufdee W fdg R
(JARMEEN) T JIH WRAT Jgaedil 3iaRer
JEITAT SYUE & AT AARET § Bredx Hell §

TR @ MATIBATY TR Jeron §  [erdr
TR

fRHATETI T dvsT R (i) g facfir wRor &
T STERT & f T AT SUSRT, e
Sl quichHaTdT (TEsuddn) dr fdrd uad
RRITYAT, S Y I U IR SUATT & | 3 STRROT
& o SWRET @7 @ SifeheaT gae T
AR & SRR gRT & far T g1 o
BN BT B TR BT T T WAl gRIRITD
e TRUMAT ST U 88 81 39 Ay & FAIT
& ggl S I8 dSE a3 & TART & forg SRy
TR TS S|

PSSP AR TEATAT (HUHRM) F ThRIaT Al a8t bl
3FqTer e UTeT G & Ca [1 K f&aT & frea # <reepreliT ster
AT, GA-YHHEA TAT AR IR B JATRI D
TR g 3 ¥ & AR WY @ o fafreand €1
PSS DTl AR TLTAT I YT Srerehrent Ca 11 K STeT Bl
IRITS & 0 H GART R G IHg Mfafer Rt qeim 36
URIYD BT & ARG BT UTabeld fhAT STADBAT S | Th

WS AR B TS 59 a¥ & I8 T ddh
e 81 Ydremsd gRT ag-fwiesl § UV
SIS & DI Ieaad Hroi faveT gfafdar
D U IADT I8 U A, T -TI=ATT
g7 7 uep T Ifdgw Amed gl W,
TRIT 31X I TV Rl Y 714 gl & o sfaRRer
FEIT H AT G AR | TR B IR G T |
HAFSIT faRer rfaor & Agad FganT o
IRy fomaT T, ST WIRRT SiaRer dererer |
G fUvel & SIgus ag-a_iIeed Yefor &g

BRI HIR YeRT-TehRor fAfhRor bt 909 Tt i Yy 3l
2 IUPT T fHar T 7| gt IR, IRrear et
qHT G T GO T T S IRUTHRGRT R AAE &
fITRY 9T GIHT e @it B gAT I § | I8 TS
gfcragur gfafer, die ufaftrl § & Ao gaR © T
IR WIS 2T & ST TS &THAT ST~ PR S |

S qY ARG WA FYE « ST a1 GRaT 3
U SR, TAART ORI SIRAdRT BT AT T
T BT H T G | I O SN-aRl & oy daT &
3Meher A § AR A Helg ATEUS! DT AU T o1 8T
21 SRR ART & Jaehul HIv FdT ARSI ST
T T 2T BT QT AROT vl U URIT AT & | ot Sy
TRt B e ar aRrer oo aRt, forteT et ot

favq & WISl @ TP INATERT TAR Y&
FRAT 2| ST 98T & YR 27 fagsr & <
TSI FHE DI AEHTRICT Bl IoTg | 57 AT0GH
gRT ey 7 gRumt & wiftq @ S=ig 21
I & Y URAR H U UdllS garelT s
(POC) =TT fohaT AT © I UeTort, STeT UehH,

AT 2, B @IS B AT H PA S &1 T & AR
IRETRIAT (600pc I &) H SOHE Gt Ve I U8
B @I $ Haeql HaTel Pl FIIAT B Bg T
faeqa sreaa foar T I S9itar T © fh
AP AT TR A B W B UH AR
3ITeISTeh IRGAR AR STHawHg & ATl udT




R 1.1 9RO fasmT HU9-2016 & 9rdri-Sivd<r
HUSY GIRT YT fehT 1T 31fer JAfHTa Felhel JREhR

T B & SFATD TOT BT & | M82 H [a ATTAIRT
SN 2014] @I SM@ATHT YHT T Fdhe AR
(UTRMTZ3MR) H faTera gl RAlT (TR & ganT 4
fpar | g ST T {6 RuRe g § ffdse
B ol ORI &l G A Udlel % & 8Tg-T9 G IRT Udel
UYL Ger B (0Cs) NGC 1342, NGC 1662,
NGC1912 T NGC 2354 ¥ a0 SHIARI & TATIAD
URAT T AT Tgell IR fHar m| a9 anfeaddr &
IRF & d1=r Jar OC TFaaRT §  HeI-T g AR (Ba-Eu)
I D IUALAT TS T3 | Ig fIgelyor, =5 4 Iudte
SfresTiad AT AT 8l T AT RS |

T A § ggHie @ UP gl Idie (H,) Th
e 3id T STy g AERer T aga SuIT 8
AHAT S | [HATHY VT URTAH Farol] (UUS! &7 3fead 537
fe=r ¥ gyl 8 wehar e |

Agifre RIS A9 gRT WISt Y 3 fawal &
AT =i Brer Witemifae, afhg darfefat +
uReer, darfdfal & gaor aFl qem WhifadR
SERifSd & | HaTfehet T Yeh ST Ufcreay i fasar

T ST e UTerd gaair &= dF &war a2 TIelTdhR
3ET AT W AR QAT S| 9T 7 gRUmET bt
JAHAT 1 Gyr T UTE TS 31X SHDHI U84 GaH FeAe dl
IAfed & IR # o fhaHier  sfeel gRaM e ve
HEIYUl haH BT AT © | &ieh Blel SHoll b SIIRET Ay
BT YT Bl el GIRT AT SHT TAT T=LhUT AT Il
AT ST B gofe A IA= DIV FdT B AR TR
e fopar mar dgifae we grr @S T sy fawar
& I FATeH AR qT fafawelt siaror Rigia 21
JRT-fARre qgvieyw faga Rrgia (SSMRPT) &=r
I ST ot srefier Afehar sfaiRer famar srar=afosan
(IVO-CASCI) fafer & dga 99T 4 Li,, Na,, K,, Rb,, F,,
Cl, TRIT Br, AfET TAAHDGRT ARLIAROT & HHTT Holl
ahl T A AT TR | qd H SATURIBT SSMRPT
AT TE fomar ATI BATSIT BivTERT B dET @
SRR sReiaxor w@iem T g1 dgifas qerr
AT ST & Hew H Tl TR 36T aRE | Fadd
2 S 39 fafer & uRepet=Tees AT oI Q&TT ol TfaeT
FRATE |

W-gadt arEnEl & wifad gWdy 9w qRr wag
Pl IIART Y URIAT JTRAT & SRIATT R § S
Tqust & gaor uTfRd et Mehford fhY TQ TrRIT gaoT &1 RRaR
PIUTEH 0.1 FAT 0.3 Tererd & i arg g | fafeRoft afawor
AE 7 U Rl ST "Here fafer & T 4 g
o s weR gafea wrenw & gfaq v fafor &
AR, e fg@Ror AT & ] PRD @I R W)
gavT (LLP) & YHTT AT &, T &l (hTeT ST T |
R # A SIT H8l §RT BIF HIIHA eTad
frg U g1 eI, gt fawafdere & |@ganT o
o, S HIHT TAT FHerdoed! fAeafdeneas & qganT
TH.Ch-NUT. ST BRIGT Bl AT Hal &1 39b
HfReRT AT gRT BIAT I fcdbIfcTeh BRI I
ANTgD BT BRIHH, MHADBA AT AT UHBI
qRITSTHT BRI & SIRT IR feu o &1 widRy &
IfRTeh TSIt P ARSI IR S BIAT &l YU, St bl SUTfe
J G T 1T I S97dh 2irer ahr fawe AR wifaasr &
AR T ARE dd Bl © BEl A @
afaerommdt # fdq @ g7 oifid & srax TE-feRor
IS AGNs @ TRIvIRIA & fqwal oR ofa 2irer gaer
ORI fpar 2| uie Bl 7 "rAT & A= ggefal w
TA.CH WY g4 U fhar 21 AT s
BRI & T fgaR BIA! 7 HIT forar Qe & 931 &1
AT fomam 72|

UGy AST qgE T AREAT q&AT IR i




1.2 I¥Ue feaw & AR I & SR S
A, 4T, g DT IATART T o AT ATART GTAT. SRare,
<. d. a3 e voauH. o (ard & |1¢ @t
M)

Tffaferat # @I a7 @R R [T glaueit & e,
JTOGR AT SFREVN B Bl AT BT R&T| - AR,
G § AU BT S aTell TART Ta-Uethl gRa
JUfer thee gRER & oF FIeT & URIETor AT Tebel!
FATT B AT famar AT ¥1 TH 100 KWp IR
SITRT IUTET AT BT HRATYT I3[R Rerd 487 wad &
B OR AT TRT € ST BESCOM R SR fH¥RaT bl
R T UGN HH B |

T IO I gHHTSAE (FEUa) Udlle &
TAT WR 10 &FBA Sl TAT| $ aY & 3f&R T 10
gFhe & URwguT, fseT qorm defieRor Jurfed feu
M| IE AR & FIdDIaR BT B GRATSHT 6
s fawy & e fog aRyg amdir fri=or @
3awIehar & | fat wer 7 sruferd uRyg ard fri=or

(0.01°C ATfRr RemS ) BHratfead fopar TaT 8 | I dHew

& ® A A HeX RAF (TMT) IRATSHT & 3feia
WRA 7 e Rerd Wit # e 77 W< 9T 7 Ugel
Rl AT (SSA) i fapam|

ST, Bt ® I fagm s ddfod i et
FATIT Pl AR T AT AE FHRER, 2016 I YA &g
IR AT A o HHaRAl & v ST <ara &
T fred o feart & smar ftor & giomr 18 ©
S qoicT ITOT T JTET S| S9! 10T BrRi
SIRY & I 18 R aR, 2016 T GRT BT

AT o Ua-{epRoT Yeprefir &1 § Hewaqul i (SERT
TFRIT SRARAYET FYHT w4 §) YRH fpar 17| gure
- faRoT ST T faemTeT STRBTRIAGET o Sueter Ffawr

& SIRY fapar Trar qeIr oy fasare i wieror fasar
AT JAT YT RO A ARE W g B
STILIHARN T I TR B I |

T T HQHIMERMR- 4 T Fem (qd 7 -
RATTAAGRITTN, UQUeT-d e[y UR¥iR, d71e®) & 919 U
RTATSICT SO fesieh 5 5[, 2015 Wl SRIRT gATAT| ST
MUY BT T A AEANNHD AFHETT D1 Dl WURET
T A AT 7| TE FHISIAT AT & TR ATS AT,
7ol Rera N ToxT 1T (/AT ST I SITdgRT
SRR YT el T A PIIPA T |

ST GTe-fasT W g Ry [ (qOT ST R
YR V et Srol, St WX aRpHse # efore gl €,
& TSI UeToTt B fhergTel U -9 (500-50
MHz fvafiein) dxenfiq fear mar g1 dgemer &
BRI H ThIaT W0 I TAT AT F Fuedisiv
(3 JAISI B Teb faRIy ¢fes) sifirefou qerm dfarfzre
oy 7| ARt e EIT & Sueer madT dat & §i=
o AURIATD Wb 4 BH 8l | AT Wier-fasmT s =
10 MHz T & 9-3enRa ¥fear deron sganfagsy g
TR T fasfid ey g1 W S gRT i@y
URERH i AT SATaT [ 0Teh YT ol ST AT 2 |
AT (L1) URASHT & Sfid T Iedoid 4T
fpdicardl (fETert) 29 Mde Wper yaioHM
(NSS) r faere fopar T qer gyt h & |

T g8 WX GRAM (TATAGELE!) TRATSHT Bl A
T # ARRfid A S AT A R AT AT F g
SFFATET I AT UTeATe QAT T 8 | /I 97 Sfiq 41s &
TS AT 7 a9 IR dF ARG DB T&AT IS T
SIEEISEIREIESRICEERE P INCAC IR

ATt 7 feid 28 WA, 2016 & T g faaw
2016 T IO fHAT TAT| AR & BIRATAT IRER A
AT fafre=T wfafaferl 9 o MR d9eR & U™
farerTetrat & 71 BIAT = AR fordT | HRIHA B Yo37Td Gag
Bt & T fEieT 7 Mdu-oa et & @
TS five af & IR = faemeat & I &
AT SI{h DRI AT fhy T g e faemerat
% 700 BT AT U AN & NS BrAl - aer
Jdag faemeay & g el & d&anT 9 Sad
QI i 8-10 s & BEl T SMATSTT df
TS| D ST 31T T Iv] o Il (d99) § T
IR B Y Xa= I-T & THT BT B W Bl
PRITGH T W& &1 Pof Al 99 BT SRT 10,000
IfeRral gRT fpar T B 1 59 Wel ¥ 35 fawnment, 19
qelfenerdl, 3 s ®RA d9E, THAUERIE UHIR,
IMIYCC BIS ST SR eMAA S | Ty s feas 9




3T ! T I Goll TN TS | HIART 7 S & 3w
AT fafee geetfrat & oy wr forar &1 3t s

[ENERIEPIENtatIRNI
A3t I T g ge b areg af # Ao yeprert @t

AT T T e o Gl 8l el e fob 4R fawafemery
# mafora 103 af IR fasmT s 7 fase
grenfired! faymT & Avsy & 9 3 Yo ot S
fopar, Stef <uadt & wret ufawu JT gdlkse &
ST T3rest gfcrey < a1fcr S1fTa Tefof ol YRIBIR e |

<veT 7 AUl gig g © | SHeafNdr 3y @ Uit &
gAY Haigiad slax gAaw fatre fasiw=t
BISHR ST IE &, T 71+a Sames o Fgfaa & dda o
JNMATIH DHEH ST ST B & T AT &b P BrIHH
PfdeT o7 9% | WUld, WA Q9 & by W

Ty e T AT e . T, forat g fasiep
14 3T, 2015 T TR fhar 1T |

SR & &b AR Dt g feRT o Frafid geaieT
& IR FRAGER Y 78@ U aREr S 2
Y & ATAR ol ATDIT HHATRIT F | 3T, /3T ..
AT 3 fUBS a7 T UTIRIRT AR 13.55%, 12.71% &I
7.62% €1 WRIM 7 & wEarer & srgrer fam eI
SHd SRM oM@ B4 ufoaifiard smafora & |
afferTg Rerd draeR 7 o fE4r dee & TaR gg

HRIHHT H Fe&T YAt (1T & o o8 I gfaemg
A wnfrer &1 &9 omen AR § b et af 7 off g
[ET Giaemst 7 gl = Aeaqol demie gt
T BT URETdG gRT 9e S 6t STaad JuTawT ot
AT T ST |

qT. $igpar
IREEED



IEATT 2
I

2.1 i RrERuRar

9 Y WA gRT AR &= 7 faftre e st & ofasra
DTS TS JEATAT F AT a9 oF Fafdy 8 I GF & Ca
11 K gfafdat o1 damer & gfar & e dafafrsere,
S0 JARART A~ b AT FIT IR SyoaRor b 3ifer
ERSIECAYRIEMNIE R

AR TIRTST JERmar (TSR W o IS T
b glcrfdae (TIUH3S) FRT YRR TR 9y &b Sk
AN & AN A AR HaeT &8 @i gRd==or &
TG GAYHUT BT AU HT(ord fhaT 11| I8 I8
Ahd wxar & 5 it o garg, dwad @il
IRETROT DT 0.77 AR T I 88 | 1 gur ST g1
TRUTRTET IR & TR HIT T WX ST gfey ot
Tfaer ors 18 & (R 2.1 B <) | dot e argEee
7 9g-%dTs gaSRy dervrt & Ay wnfie faaRa wafy
Fra AT 3T @ TR IR B G TS |
Rum & 91 € b eafy aRawt gg Srert siafifed
TfeRAT STRITe] TR ST SIWIR AT T o0 g b Haed

2.1 1 AR R REER0T &1 T AR S gd-
gfdgHY feem # srfaRe daror earfad Rt & arar #
FAT-3TR B HRT BT YHUT SSHTdHl aog A 71 a1
JRIT <TG U=TeT GIRT 10T AT T35 g1 el & & | ey
P 2D TTi¥d e W E |

& gier SUT ARy H gl Suaci=T AT Shiferep argH Sl
WA W A4S IRacT & o Iy A GIHd T &
PHRUTE | gD IS T8 urar AT fob TR obr A=
7 Mg sreha Ars aRadT 31fd e v g1 |
WA H &S aRe T, S eia-gF gEb edd &
it & # el g5 €, BT AU TAYHINS-TASI &b
ERT Aiacd SUAT T Sl a7 g FAtoi BHive
gfafda < fpar e

TE AUARAT AT FHerar & d= Jor gfiaar (fas
G ST TAT GBI & & 1 & Aed 98 BT S faa
T Lhmqw,?\ﬁ‘\fwstr\fa’gqaﬂﬁﬁz#a‘fa%m—w
STl FfierdT (T® greerdn), 396 ST
|fshT &A1 (STel Y dheid T 8) H GIbIT Pl
TS S | qﬁw%ﬁaﬁm@aﬁwmwﬂw
YUR-HIUHT 3fddis & dfeddrs &= d Bdar & oIk
DRUTG GRATER el Bl HT DRl & STd Gabg AW
T 3005 ¥ R8I & | I 831 oF 39 PRATs
B T W TRE ATATRAT FAT FfreAdr & i Aewidg o
SICECRIDR I RGRE RS R

AR A a6 (S ofaRer araERT 8g 987 ©) @
BT g ¥ Sqd G & 99 fAetad saea
THE DI BT & T, qRT TeRI-fRoT TR,
Tl Srmar WIR SaTarsl T gaiT geifad | @ s of |
g ARt & Fa-srTT ST faaRor fA 3wt (0
¥ 50°) B THIIF S W fhie &g I ug U R Rk
BRU A9 3faRTel fAdRia gom g1 S=a owiem
(>50°)Tfafafr 7 Sde die AxaT @ SURIfT G=dT STt
Tl U gRumAr & S o R swite 9@ & St
IR FAT IR Feh DI YIS & ARY I &b oI
RITTIRUT I S 8 YT Bl Dbl SUET T |

FPRIET IR G- fehvor fafehRor ot 909 Soil It Yy amreit
2 ST IRIHUvT {35 7 2| U8l 1R, Uraqor et
qHY A BT GO ST AT ST IROTHERT |k A8 &
FIRY W17 7 GEHIT ST @RI B AT < | 39d




fF 2.2 ARSATATH AL AR AT H Gahi &=

P FATA A W AJHUT AR SATARN Bl IR
UHHIUT BT 21 S a8 B DT JaTg (Tt el
&) TP JAITHR SYA(TERT A/ wid) & garsd
BT & 3R faery famgart el o deaT & (AT A
TR AR ATl | I IR SITelT Udh g e
HUI & AT FEG BT &1 e &5 U HHl Ut
DT &3 BT W IR Y qTE™y JdTE BT A0 PRAT 6 |
YT H $9 YATE BT T T A AT B et bl Yafia
PRAT 2 | ATl JaT8 U= bl 3T, AT el i AR TTfrefier
BT SR BT Ao & ReR ReIf &t gdhe avar g |

BIROT GBI N1 bl 3R IST Il & Il T8t | o S
TAT SRUT GIDHIT gal Bl MBI oGt o aoig |
Sl Yhwerat § ifde AT # g1 9w 78 gfawuor
gfafer Hio[g ¥ 9 AeAyl GuR & I WX ATERI B
eSS R o e (fr2.2)

1996 — 2012 T 37afer b <XFAATT He 1586 A T&ITO V 630
A B dpaor e AT A dieTs 4 S grar e b St
drers AR % fAfluar S usaard vedeag g |

S I XAl & AT B g § He [ 586A T
TR S qer Y| Ut gRumt & 3T & o AR Aag
TAT AR Ih R Y8 HaaT 8l &1 i samm
SO (MTASTR) g9BT 9ol gRT Adrferd femer
I & Fordh gHTa ¥ SiafRer #19 Ueh @ TRET
RS &8 ST 81 WIR Al & | Y7 B AR el
HIeg o gaT Tl 6 GAbeld & A AT gaoT
JaTg I (THUHIIR) Tgia Bl fheh-1ReRar gRT S)
T T IRV BT & AT 31T ATRT-31ReRaT gRT waTfera
frar STar &1 derort & geEnfaa € 1% aes ke &
TAYHRIR vaT H et # gy 1y At s dg ald €

3RIEAT A &b A Ya-foRer i@t & uig I 99
fararee dxamr 8l e faie & SO deo @
Jfad ¢ & S0 TIuwIR ugfa @ sifaRed faem
SR AT B qe H A GIDT Ul b dAR-
BT RepTaR GRT SIS MY 3EIT JaTE B qo18 4 ¢ |
el fdie § NTHS ATHIRST T I IJHT THY
THUHAR Hesl & A &1 g & d H g & -
TR o JAHIRGT GRATT & g Y 75| fgaxor SgueT

Tg AT faaas S -ugha o erea famar |

2.2 ARSI T HSHBT armiifaat

S Y WA WITers ! 7 fereraT v g & gt
IIEATE, TIART AT JRTIART BT g a1 fafo=
THR P ARI DT A D TGRAT & fATelvor Hefare ener
BRI Furfed fpy Ty |

G TR TRAT b ATeUE! &b ST A BT DI FAT BT
BT FHAT AT S | SR AIRT & TarehoT HTofiRr T
(J.) TR T@EE (M, /M,) & JaT & 997 (o M,
IO o) T ITAROT R GUUTAT AT R | JTedvigl &
Tl SrofiRr AT (L,) siafard fhy 7 @ 3 w&er
S (m, /m,) AT G 29 (o0 m, 7%/ M,) & Jart
qTg T Tt a1 Tl Ui & HrofT |a 31
HH AT AT ARSI IRAR & Aol (ashor a Ffia)
Sl AT L, aRSferd fhar 1ar q=im e =9 (a0 m,
O m,) TRITIRAT| QAT SIRY IS I RISt by WTiyenar
WW,WWWW~IO“ kem'/sec T,
B G B AT H HAE 6 | S TR &b ARI AT b
qrEgUEl & HifaeT Tor T AT S e wRd
U ARG ST qAT eTfcadhar TRE & 718 €1 98-
TET URART & AHel |, UET G ARDIY WD
gTfeaehdl TR YRah ®T A IMET & FAT YHAF-UB 1
IRART & A A, TE I ARG arfeadar &
AT T TSl b NG-Crd PeT Bl FRAT SAfriy aRT
grfeadar & fawr & I8 gar Fordr g &6 yea uE
IRART & AWl § T & W JaT T © 3 I8
gfte grar g % g 1 oRar & s et
sfafer o aiffea & |

A o TR gfqaiRear (600pe & 6¥) H Sfiawe geart
Ueh qrAII U8 1 WIS b AasYul qarel bl Hafe
PR T U TARIl e HATferd fhar T | I8 gRiar
T & b Ay aREaT TBf § B Y B9 b AR
3TeTSIeD IHIGaR IR Siadqg & A1l qal o
g 9 AAWH T B T YR 13 Gyr MY dTel




YR [1 ORI Pl IRNEAR TRT AN S & I ggel I
B Taferd Shade & T Tg 8l 9ad ¢ |
BHF-STT IRIAT AT HaAd (FS-TaUivs) )
JMETRT U AU, hia-STelNd aRIdT 3 d (ASIvaw)
wRaTfad fpar g o uRfa qeim aRefora wgkr faer
qTarelt @ GAT S IR 37ch Bl URcbeT bRl g | HTIRT
TIARAT '] UXAIdd A OTdie & G
fareetyonetes ot St Afaes snftear gHfRad axar €,
I gy feu v € T b faa e et @
THEISA RIET &1 K-NN aifiaxor UeiRad &r
TRepford WEITaud 3fd & W QU 77 ST aradr Jaa
HUIRT el & S~ R ARy s STMaRT &
SR aregdsl ol Ifed el # ad R+ & 7ag
FRAT |

Tg-fie vden oo @fd sl geq-a5 adaur
(TRA) B T TI9 ot gfehr FeRa @ w15, a7
fepafafer fafire aRe®™ Al & =7 8 aAT SIer
T R iR o g o & fofg STaT M 9y 2014
YT e JARTAd T TaRT V745 Sco &< ATGR AR YAl
RAM (SITHAREY) & AT §RT 610 TT 235 MHz
racifand fhy M| S STeT & favelyor & ure af &1
o fr=Tad € 1) V745 BRU J&T RS 3Nl &
TRl ATGhch Bl Yhle o Uald Yasi gl
RIS et g &1 ST SeASi = bl g
QST &7 BT I &t FEaT # gY Terd rgATIa fomar
T Afs @y fUve SAT Al HielE 8l dr 98 W
AR & FHIT URIT ST & T I8 S AWgfg e
A I AHUT B I8 B Yhy FET IR W
EAART GRT YATIRd a1 Bl T ST I &Tqeh ST 2 |
M82 # a IATTIART SN 2014] T STAcATHT TehTeT T=IT
e ofeRaT (UHegaiR) # fearerds awr grdl
(TIRAIEY) o GART ¥ FhaT Tar | Ufary yeprer <eh, aTeRor
SNe Ta O Uh®U UIQ Q| Gy Wagl  Tew
SRR Na [ Y&T0T H Ueh ofTe Aided e fe@mar| Sill
6355 A 3 3mrapfera T faerSaT SN 2014] BT SNe Ia F9E
& [TEROT T T e I DF A7 § qrr [T S
ASTHTIRT TemTer ek o 3TwY U favel Ve gfersdor &
YBIC o HIROT FRIRIT ST Bl Tt fohaT T
21 SN 2014] & I AU & Y&T0T J TR AIIBIoT
W YT YehTeiy ATIH-d € A YR AREc 1T gavr i
eI ol U SRR ST BT U 2 |

Hrele CH dRT 7 ¥ 9R8 aRI 8¢ S fadaT ELOIDE
WIFH TAT IR IRI o Fa/HDS WagH & JMER T
I ®U & JgRaT faeelyor &1 fwre fhar T
ARG qRHSAT Ul S gWIdr 99 7., 998

HTHY T log g TRIT ETfeaehll [Fe/H] T ATeher argHSer
& freet & gaT F LTE fagetyor grr fosar mam @
HRIGAR=T, Sr, Y, Zr, Ba, La, Ce, Pr, Nd, Sm, Du @T Dy
7 qifcass ggRaAmsl &7 SFEIAIGROT faT /=11 HD 26,
HD 198269 T HD224959 % <ral & 9fy Pb # 3ifwgfg
gRRaa oI 18 | faveryor & 91 gar fos HD 26 9 =[G
YT T G WU A s-TRHAT & S & Siafas r-gfohar o
e o arg-HHr fIvel HD 224959 @IT HD198269 #
R[S YT GTg D IgRaT A 2, AHaa: r-Yfshar b gd-
FHfga Scarar @ AT gend |

3E3TT K Sd & YgRAT [Aeeivor & S5 euRe T
7 fafese @iy yaerer & Sk Reyd art & @ afrd
TP o HRT & AP AW AT & H ¥ Tgar Y| 37
ST ¥ ST & + 0.15 % [Fe/H] - 0.17 9 + 0.42 =T
idg dIfdd GgRT [El/Fe] ST AaIfT gdel %6 &r
gfffET ARaT g | I U ST © b 53 aRy @t g+
TcTet FE%h o eTg-TH G IRT 31 JaA 81T € |

T el T (0Cs) NGC 1342, NGC 1662, NGC1912,
NGC 2354 T NGC 2447 ¥ I &M & Ied-UbI0i
Tl WegT g vl e fby my) o fuvst & Brog ar
AT AP e FEiRa 6T Tq1 & NGC 2447 wr
BIed TR TSl & Ugel IIMS UgRar &1 A9y
eTfeaehdT & IRI & 41 Jar OC Sal §  Fea-d9g AR
(Ba-Eu) T ot SUTT U185 | g favaiwor, oo o
ST Aaifed R Gifeal & IIY IHT Rera &=
TRT gRT ATesTd fhaT 12T 81 & T a2 |

g MATBR T2 NGC 6229 T FIT V FAT I CCD F97
SEem yHffr & faeayor & fr=iad 25 Y grae gahe
BV 10 RRab, 5 RRe, 6 SR, 1 CW, 1 SX Phe | 3= & &l
TRROT FRAT GRBeT AT BT ATpA Al o
Srerep1fere URac Ugar Ty =T 979 fhy 7| Fo =i
YTl & aHTeHRor AR fhT MU | ST -1 T RR Lyrae
AR B FRUE ST, ST T S| & 3fdhe
forar | &faST IRAT A RR Lyrae IRE & fadRor & sier
2 T35 g o1 7o vge sifiefy Weat & T w ve we
amgwfae T § fo uget ifrefd sRems uedt @ orer
PR FHSATIRATE |

MATBR T2 NGC 5904 (M5) &g T AT arfeaapar
([Fe/H]) Sgea= fony g o1t T RRab T=IT RRe ART &
TSI Gehi b BIRY IUHSH I I [HY M E | SH YD
g8 Yrael Yol IRT THE B CCD YDRIMART & ganT i
ThTeT ach I FARTCATY SIT et oTehl ATg el T 3TeR
W faa-famet o= 2 Tt R Sar 211 Y @trdnr
EICCIEIREEINIRIDIES

3AfT STg-RHT TR, SDSS J134338.67+484426.6 @1 AT




fareryor fasar T ® foast dag fuve &t [Fe/H] = -3.42
BT U SUSHT <GT T &, NI AEROT die a=IT
ST g fave @ ggRar § gfg T e |
TSI RerI O UgRAT TS 18 © olfeh Ba & Ufer g fg o
S TS ¥ AT g art § W gfoedt uRaw
ART & oI H [Mg/Fe]] [Si/Fe] T [Ca/Fe] ORI GRT
o srgura v fopg g | o dar o gfera uRad =<
YE Ioel A & ob fUvs Ueh HHTe Srefehlel JTHART 2 |
§& YTART T8 HD 87646 # 31T ART (HD

87646A) & YT U d TE (MARVELS-7b) T=IT
T YRT 9T UgAT Y| HD 87646A & & I
TR FEAR & G {H=Ta S 12.39 £ 0.60
M, T 55.6+2.7 M, WC Y| HA afer
13.4815 & 0.0001f3ad AT 674.4 + 1.9 fdawy T=Ir
IRIAT Sh =T 0.049 £ 0.012 TAT 0.499 + 0.003

RIMRIN

2.3 wedifes o stfaserfh-a Wmd-
ICELE

ol 7 3 fawat & ofaifd <td glel WiewIfaaT,
afopar werfat & aReesr, derfefrat # gaarr et
TRT THITHR TEHATFSH 2 |

Herfh=iT T e SIAFMI Yferay T fapar T fes
HER UTRTT a1 &1 ot & T M ATHR 38T HRET
W AR QAT ST qhal &1 SIAMr BT gRarer
SHETAART T YeJe&dT gIRT fHT SITCT & TIT gHRTvSer 9
STEl ¥ & § I8! ARl S G SerdT a7 ST JdTE b
AT A ReR Ars ¥ arbferd fy g1 59 Rer dre &
3ifcterfores wfder fawaRor & gaiT § Yo wwy A
FHTET UTWT fopam 7T & Forast aiferd Aqat ey e
TRIT &7 T JATher T ST FehdT &; UT T GRUM
fFE AT 1 Gyr (23 cddwrmE 81 o
3T & o T foherHie” gjzaar Sivt Aq fier=y af aoie
H D SARENT SHT DI TTST AT eI by ST Aehed
g

TIOR 3C 454.3 TRAD AT SO 9 hre fawm=
TUTq T ST <1 QeI Teb 3 ek Al b QIaT
BT b NA<Tel AT X JTal RISAT Yebre bl 4.8 GHz
— 36.8 GHz & QAT A fhar 7111 | & qar =l fob
Yerofier JNgfed W ohre favenue iR e € oI 39
TINT ¥ g8 AT TeTor aF gREr & T
eI g=rehor I T &= § Sie-artor FafRa faan
TS

H BT ol & Sfafer R & gfiwd gl gRr

= 2.3« Aerfori fevm g 99T & ART SIfWaeT grad
R, & fAR=T gl g ATed g &5 (FHQHIST &
AP YT H) BT HAaD | (S o ATeTH gah &

WA SIA TAT Y=shoT RIT dEfa-TTIaahid Sie dbr
TIE W I~ DHIUT AT & MR W) [RTT fosar )
ifygfg & Amr SRIaT IUF IMTa ¥ TFHT fIswrT &
3MTeher fehdT TRIT &; ST9 31fgfg e Sl & 99 I hfieh
3FEf & vt e Afed & gfg urg ot € afe s
TEehuT FETRT AT & U 8 Sl &lel o qEAT MR A
gl THRETE e h [ABRT BT e | uder fevs qor
T MHD f&%@ @ ai=st aifigfeg & amet gg fafvee
ety T seRfora farg | aRom & Secia garm fh
SIC T STURATT H &ieh Blel GRT SearT™ Yaehvl Yo UTal
fpar STl 3 qUT SUfarer MHD URrsyuor & |rer
AT R B AT IS TS B |

ar$ =1 g gia (LSB) Harfeiar & fape-ararad
(NIR) fd& &1 3 TIFR fHdhe-3raxarT Wraew Y oIt
gfafdad (TIRSPEC) & GO | HaTferd fmar mam| o
A I AIH LSB Halfbrar & T9A1 b SDSS fdat
& JINT A 918 Y Hdel 8.3% & AT MATI ], H KS
TR | g 9 DS 98 § SN 9T Halfbal &
fdat & 7 grar A fh G ARG fevant @ o #
BT <SG G & < sify faRa wrr mam| ey,
LSB #erfpfrat # << o €, I rawor Herfhtaat #
ST Sl Pl dRE Udel T T |

TP DT A HRATUT AT @lh 8leT & AT,
3 TE | T T&T €, B G 8g AT R 2.3m
RAT R A9 b Tdhipd &F Thd & U Aihd
HeTfpfal & ~ 140 T B Ub WagAT [&§a Faer &
TART A I A faeredarit & dra o d9y, faga
AT & AT, ART-F7or ev=t e f$ar dxasmait
P @ISl O ST Fawil 8 | GMRT TIT ATCA & FERIRT &




Srganit AT fdq et fobg Q@ o T Bg MfSA-1R
Q‘cﬁﬂ‘r%@ﬁa@aﬁgmﬁﬁa@ww o ATt
# ST I SAT IS A 31 YT 1T, ST AGN St
IOE | W T 3, Afvafa drr sifafene <
Bel gRT Afehy Harfpfat & gwifdd &=t & sramar o/
g3t § aRT AT R R T ST e e |

ar RfeAr-dreee Harfefar, NGC 4235 @1 NGC
4594 (AR Harfdl) vg g8d Hievdd Al grdA
(STTHAREN) b GIITH 325 AT 610 MHz UR 5 g
YeTuTt T FaTel farT ATI NGC 4235 % 610 MHz 0T
SUCT TAT 325 — 610 MHz WA Gadbid gfafdar 4
T ‘Rfere” IfeTr e @ SuRerfar ars 18 St AGN
IATAr & g aeaT I 8 qHhal & | 3/ Mrk6 & a1
NGC 4235 B TAR T AHBC ATt AT St & foras
HeATHS i a8 5 | RucoiR T ged s/ava
WA Forl faaRer (vase) & M g & arr
FRToT B TIRT (THTHRIR) T IFAT fHaT ST FehelT 3 |
I T ST Al # ST e bl IRT TR 2 ST fara
I B g T § T Sifce & giar 81 9w Awe
WﬁWWsub—kpcmmEﬁW$
AT I TSN AGN gRT AC dled URT 8 & F311a
HTIRITHATE |

Qg HaTfdT DY & gy, ST YhaTd af fafer or
TRV HRAT &, TAT R UTIRA DT b TANT H hrsfag W)
aifafaemer te grer (TaTsdiva) @ SuRafa # art &
TaaRoT e =T fohar T RIT URaR # et |Hfifr
HAFBR Gite T (VA3NTR) AT YT () T 3ATehel
oRaT TT | SBMH & S B¢ 31 TRATT 8¢ fafd=
gor fafey wii¥dmrar eg M " &1 oI ca=T fhar 7T,
el p=35-4521 & IRredt I daR I
AU B URAR o G~ [y Y| M, TITM &
I AT U ATGUIID Fde s Y uTiRdanr
Herfnfrat & gya fer marder M O T =
T AT YR TIRADRIT g I8 sy fepretr T fob
Uiy et o ATl YfeRay o AT T |

IR T T I fekr A SR <td g
(1= gegaT M, fafdrse sl Soit E aqam i Gavr],
TR ST M, TIT ST R, TIT TRT 8T b Uy |
(E,J, M) & 91T & IR frere gt (S<S8s) &r
T U fawga gfowen [T fear mar g1 foedt
HeTfh T AEaT UdeT Tl ARG G Bl &g
A 19 DI RAGid & TaRT 3 g9 ReR e &
Bl eehR-Tel e AHIHRUT T AT fehaT T BH graerm

&3 & ST ARl & FJ@ AT N, M, S8F M >10' M

g =-0.3% 0.01 TT =0.78g ~68x10 Yr |S9H
gqr 9 faufed warT & -l T & gfawefte q2r
fewam fmtor 2g aRRerfa @ faer-fawst fag 1o der
TRUTRIET Hifddr gEdl Bg RERT IRER #
rfraprera: fov & fATor glar &1 &9+ qr4r ify o
IU-ufEare sifigis fewml 8 M(E, |, t) & Hald & &0
H Aqg UPRIT g 9 TAT A Taa-faxvlt § YHrer adb
ui¥der & gfoeuor fear 9 g & wHS
AT . LSST &g YR g dH =0.7 BI'TDE 7f
~5003 yr , 3 A& § PanSTARRS ~ 6337 yr ', T&¥
gfafdq Adeqor § ~12.3 yr', AT A Yaa-faxor d8 #
cROSITA TG ~679.5 yr Ty

Sl IU-UfSITeT T Af-ufSwre sifvgly fewl gg
B JaTE ARy & MR ¥ Iiag 9 i ifgfg
fe%® & I fAHr & FHFRT el Aarferd fdmar
AT SY-YRETeT fewp # RIS @l yder siafh rfa-
URETeT fewa ol fafdRvr e & e O s & v 9
frerfpr v s gaar & fve e gamm= a faf=
WaeHT §e 7 sfa widder enswfad fpg w1 Ry
Adqg gfaey UHeT qeIm yaRi-faxor § 7 deror gy
g1 § oI 8RR aRT & UTaall oI &l Blel ST
M, TRT SEIHTT M, TRIT ST ITRT R, TRIT TR {¥eh iy Sool
E, T o €T | e fhy e | (e 2.4 I <)

00 05 10 15 =20 25
Log,t(days)]

2.4 1 TUHUUH-TRIGT W &707 & GRT Y- fonvor Jeqor
UUHUUATAUT-14TeRls & g%y § gIR SU UREred
IR T T S SR graet feaa & Aé =107,
1=0.32,M,= 2.2 FITM,= 1.2 M (T3 S YU, 2016)
S8l € = E/(GM/t), 1 =]/, M = 10" M M, T 1, SaRI
JFTATAT |




ST G T BIOTehT Uil AT WT Ueh 79 favar 2| 39
Jee § o S g7 yferseut, Ama faeie fior S g
(LFDM) TIT WRIYHET ViR (ULA) W fqar fear
AT ST S 8 WagH gRT TgA rad JHTE fo@mar
AT | Uh AT UfeT &t AT O 2 = 8 gRT US
HEIT BTG QIO 3, = 0.5, T AR FfehaT §RT 7,
>4x 10" (LFDM &g) T UfRai_ S@@ e m > 2.6 x 10
“ Ev (ULA Q)& e fHTor & SifRar faremi w=id
L

geRifedmT graal § & 949 Sreae (H) 7§ s
HEIUl UTerel g&lcl 3TeR & | 31T, JeHi Sl e B 8
ST T FEiRr @ Jrareddr g1 10 JHcaThy AR

IS |RIR I3 & SFAT T A Th Uaiel =T s
o GIIT ™ H,, T o b AT FHIel [ =0.3 FAT

=0.72g 68.1% 5.9 kmsec' Mpc' 3Tehferd fHAT TS |

24 gt wifoet gag armi ot

Gror T fawgt & ofala adfareta armifoeT, ga@
&, e AT, Harfa 7 Tfdedr @ fafasof
SRR FARRS

ool aF qenfeadr & Uaa-Thor JFAdRT (XRBs) & Yehrer
Iopl & YaA-FaROT AT fA9eiNOT & Saddded qla
(QPOs) T 3MASHR & U AfTIad @ior 8| QPOs TR=jAT
XRBs # 3:2 QPO 3TUTd & @il &l gREeTH S STRET,
o FiT sl WS i aReeTs
gforeut gRT YeT fhar TT €1 Schrsar & el aelT
TSt fes ST H GRET S w0 H Mgl Pl 2T PR 37

Tl b YRER STET AT fet ST 1.5% 0.2 ST &1, Dl
G R o (92l voT fhar r | e & W e f
JT gfoeut B¢ Jacd 31gUTd 1 > 18M Bq Schesdl &
IRER (M - &I Bl el 5, YhTeT 2T el AT B hy o
3FER BT e 1 /TN e ~ 0.7 b e A e ar
ST | gt TR ey 3 fawaR ey uiRe
1 2 U foard €1 SRRy gREAR0T & Ui
ERT 10M & B T 2 SN SIuTd 9T 8laT ¥ |
AR TR &g B AT & Wedr qaxgr F
3aftfed € f Sea Tashor 2 o ST gIRT TfereT
ST ST fhT ST bl & T grrs e g faaRa
UQ S 2| URENTET T 8 Sed 9l Bg g8
ST & T ST Aerar 2 |

Td eqT SR 3R Radh Terat &5 (NLFFF) &,
AR RS og B g & Rem Rfw

T
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o 2.5 1 177 06/09/2011 B TAR11283 B 9T &
AT U FHAMDHRT & Gad-SHoll (FArer) T=aT i faras
GSAAT (AT) | T M Y Sedfedl 22.20 HC & S U
U 2.1 TR T SaTell "fed gaiT |

TRITH ST Qe Gabheldl | JAMATI - v TgaT
forar m| qART o= & gahT & afoer =t AR
10930 AT AR 11283 (= 2.5 2Ra) 8 o1t o T
AU fRreR-g ST 3Tehferd by T e | by Gaehiy et
TR AT (G AT =0T & g ) oty oo 1 ¥ |
T IR AT §T S JAT Afha &3 g Solt o
TRIT ST RISt o ATHeA T, fhaT ST & T 9Tt
TR gt NLFFF uR&eHt & 9 gt & Fagey
g &1 dag Yed s/l & deT g a-wed
il (SOC) & Ueh Yy T UiEor, NLFFF &
FRTST & UTRT gROT & AT RRER-3TRR T Sotatt &
TROTHT T & Tl e §U W UTed fHATI=T| & 3
7 el IE W WEEd © T $9d gfud © f e @
G ol DI AT DT Hecd Ul UCh, Alhd GI § I
B & T A AT BI+ b SRIAITT < 1-3TTHROT GIRT
ARG o FHRT fHaT ST HhaT 2 |

FEARTT BT &A1 & WX OIS & qgd G
MU TIRT ARJHSA o HIoR & IR THT-HSol T
49% safas dgarT & 1 fRS & et g7 gt
YIDHII JATE & JANT ¥ G-l ch TR fhar Tar 2 |
T UTSUHATT AT & BT JaTg BT Alr,z)
O fhar FoRrs B 3ier SRR ® & %ald ©
TJAT SIT qq1q FAT Uredlgs! dTe] U & Y fafre
ST UTRY AT SRATER STl o [edd § gRac ardr
g1 S yare <Y FAN, gIHT A HaTs,

TR qTe S91T Qg el URad & AP JaTe
g AT uRRefal #; gIdeid & Havl IR gaa,




GBI & AFT, SqTT AT FHFAT 5 AF Pl Rl
@ TANT A Ueh Bl AYE ST [T 1T |

sraver-fafine sgdey faaer figia (SSMRPT) STt Ud
TIT § U B 37aRAT Yobe Rall, 3T &R-R Tp a7

A T BT AHATE | JFTR-TRDIT AT b IR & AT &
few aRwuot & g & 37 foh sRATS @ & BRI
I I AT GHIUT BN gHIT AT fHar @ 7
aRom & T 2 5 gedde @-Joa fwl &

QUG AT YRV a9 T 71 I FER e
fINITH® S-3Afd & Sode - gTavermst ol
eI JAfaerrt @ SURIfa § I9e Sfa dear®
HRITIIAT TAT IAD! §¢ AGi I JdC TAT JUTTelldg
e qHTehd I1cT & G HRUT D] Iolg ¥ [T ST FehelT
gl

SSMRPT TRIT S+Ia WA quT 3efly wAfchar aiafer

gfzate # gfy ifdaarT & St fawr g daar € afcw
IFDT ol HROT T8l & Ahal o1 fgaRor WA g
31T sgfoat gAfIaRoT (PRD) & gfaa ar fafor & got
w0 ¥ Fvenfia Riglal # 98 aMmr AR IR AET SIar @
T WX & g HepAT gfad T gl g1 ey,
T AR WaeH & AU @Rt § Sude 3RUS
WagHT faRredRit & HROT Ia Jarga 4RI IRE 3H

T AT ST ASdT g | Fafeha A 7 gfad xar o

fa=amr s feRa (IVO-CASCI) fafdr & dgaa garT &
Li,, Na,, K,, Rb,, F,, CI, T2 Br, \fgd @oiiar fomd &
T Holl aehl bl AT [HAT AT | gd H MU Rrdr
SSMRPT = f¥d &l fohar TAT| SIS HioTehrAl 2g
ST BT JMUTRIAT IREATS T TSI TAT| Agifareh a=Im
TR STel & Had | It RO 3reel R & Agdd
2 I 39 fafer & uReerTeres FrRimeiaT qeIT qerT &t |rfae
FRATE |

3T UCIE T W UTWT X-Ua T {1_7 Yot o<t aTedvgl &
et & FeT ARl o SURTUTE TS | TR &
sl H R ger-arpatl gRT i ardir fafewor &
gHoi @ gorg o Icafora fafdRor & Feayet wirr
R gaur 8147 A1fRY | goi-URe oTederdr o aois |
afRa v fewen sirad gavr urat g afe Tat & urer
AT w0 A S gawr goie @ afq 8t w@-uddy
qEIUE & JAIT TUTdT AT TR |dE JoAThy T &
3P AT g g A Seli gfcreul & a1 gY
RIS YTaT o SR 3favad § S fuvsl & gaur
IRd T SMehferd fohg 77 ToIT gaur & R S 0.1
AT 0.3 TR & e qargam fpar Tm - I= |adg
FEAT & Sfroar A AR-FEror derfeirar § giter ar
TAHIUTT Br 50-100 kmy/s J@T HIS[E & ST SARTIIRT 4
TR TRATIT 3 3ifdieh & @b 9= TocdT SR e

11

TARAT Bl & IR B D AETAD VATRA I
foma T & fora# fga=or u=aToy &SP PRD @RIm T
TR G (LLP) & TWa AT | &9 TaRid ax At &
5 Q/1 o LLP 91d 937 ®U | Hhis H aidh aeir vt o
PRD J91d Y4 AU T & | 5 by ool aore i waan
GEASIERCRIRIREN

FHEY YRAT0] GRHTST bt AT e AR gramermsi &
AR SfogET WA gl & gadry Su-
JTATRITST o TN T e T 1T 7| I8 AR
WagH o |Aifead qern fatmw fge, & sfonr ger
eI YawRlt 89 gavr URT a=ar & | I8 AgaT
IIIPRT & gavr Hhdl § AR FIbIIT &3 & oI B
AT ST BT & | S YRV A BHA HARI-g
T AFE SUHT & GANT F U 9 (PB) T
s angfed gAfGaRor gura FHATfISe 9 UihaT B
qfERUT e[ g famam| g PB ugfcd & va
THIOTT ATl # fIfRT FHde TRT & IgHT T gau
TG ferfRrre (‘Li /ar 'Li), S 3 9 31ferep dafe €,
& o ReR Rl & D, T D, @RS T &
SESIERECaN




3T 3

BE & BRIPH Jr Rrror
nfafafert

R # H IS eUTT Heel gRT B BRI FHerfad
fPrue | e, uifswsr favafaeras & agarr §
Froa S BRIGH TAT Dol favdfdenad & 8T &
TH.CH-YIUT. ST BRIBT BT AT BT &1 39D
NIRRT AT GRT BIAT B APl D BRIGH oI

R g o L. (Aem-arawfa) @ Surer (fedie 08
AR, 2015 ) UG BN TS| oI TSN M@ &
T AE0T o ST ST D1 B AYTGT haT|

feerpaR e ygER favafdermer & Wy IRga Srg-ude
Ms "R 3w tfiee R 397 1ot U T

M BIF HUHH, WHBIA FF AT HSHDI
qRITSHT HIhT & SIRT gl¥rmr RT o &1 3
FHrIHAT @ fafdredd fFraa g €1

fem—araafar (Ph.D) Y Surfer

q, geahdwr iR &f, Frefide favafderay & e
TR MT-T9 i w TS 3T AR TH o B
IR W gy feasad gg WSt (e
reRyf) @ IUEr (& 08 JATE 2015 &) UM D
T B UL SPR & qIIeI0 & S I B Bl
are fapar|

T. 91l QGUIBR ISt Dl YgaNl [wafdenas & aHer
TRIT MY-J9T MNP "Jfave~T U A 3iee M
FAETH U 5. AT Helfded bifdhe Taeg2" 8q
o, S (ferr-araafa) & sufe (&7 14 g, 2015
P UGE DI TS| I g1 RiReR & wideor &
S RARISENCANICARGRICERE I

Sit. 375 DI YgoT fazafdernery & |HeT TR Sreg-gae
e "fd R, dAfeat Uvs gaege e f
HAiftetfre aeirea 8 dge. <. (fem-arasafa) & sarfer
(feTT® 14 JTS, 2015 B Y& & T3 | =
ar=Tguft el & wideror & Said Sad B B
Jare fopar|

F. ARIGHIR T B DT [Ieafdenes & T
TR AT-Tae 2NH "SI qTelRoe T 3w &
AR HRHAT Ve o Ha=d gg diva < fdenr-
arerafcr) @ ATy (o 13 SR, 2015 ) UM &t
T I AR, A& GHAE & ST ST 1l
Aqre far |

%. foear ot SR favafaenery & woer R wre-gde
e "SR 31T Pla-Tes Aea-gav (drguadD)
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TRl WRMed” gg diga. <. (Rem-areafa) @ saifer
(faFTTh 26 STaR(ER, 2015 BN IR B TS | FI MRS,
TATERT & WRAAETOT o STaTe Sad b1 bl TG fhaT|
0 Rig & TRitens vy, 3T favafaeney & awer
T Wg-gdy fide ReiRfeera <9 &ffw
JegIhice YT 3 Jiffiedhdl offed¥ Uve guealicHa"
Tg Nga. St (fem-arfa) @ sufyr (i 07 SHaT,
2016 B UGH AT T | SRl LU SRT & UIde &
ST ST BT BT AT b |

ARG AR Bl H T T HIIshe (SIYY) & i
AR T AT b FHET IR S e-Ya ey S ep " gs.
3T QaTed S ¥ealX UTgeler S f§ Aoide Feirsa
gq e St (faem-arerafa) @ Suifer (feAis 12 SiaT,
2016 1) YGH I T5 | I8l SF=1qoil Faafore qerm
TBUT ST AT & T & 3 SaT B Bl TG
o)

S, e o TS <Iv, ST favafaenery & awer
T WAE-gde i "R AT HaT-Tes dcd-
TR (sl W vg dive S (faerm-areaf) &t
U (feeier 02 WRaART, 2016 B TG HI T3 | S=_IA
ST Rig & TAdeTor s Il ST bRy T AT fhaT|
AfISia T¥TE & RIS vy, sl fAvafdemerr &
FHET IR M- s "wefed 2ferfife Sus wivg-
W e 3 Ylfhfied aHfed wleed” 2g
Yo S8 (faem-areata) & ST (&1 15 %Rasl, 2016
P) Y& B T8 | ST IO HITH b YIAET &
ST ST BT BT AT T |

ferm-areafe (Ph.D) snter-gder @t
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gyfar
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T AT F, fATE  24.06.2015 BN BrADET
eafae & 9w ve A9 Rdaa 39
G TIBIAICH  Uhdes §  YSHARIR®
cdo=r @ divE St (fer-aresdafa)  g-udg wRgd
oo TI" oIy T, ATET S1X IR, IHYT & YA deTor &
sterter fepar )

o b, aRT F, fAT® 14.08.2015 @ Bretdbrar
feafdena & wHer Wye "fSAT IrelRsie e
Jfp f& AR ®RIAT U o $laa=ia &
o 3. (faem-arawaf) ete-gde ueqa farl I g
. IdsT S RAdetor & et fpar )

IERT APArG  , f&ATH 25.08.2015 @I BHrermEr
faeafdeneT & q9er v "By RATgIT Bak he
T WaGATH . BT VU8 HRETTAI BIR T
AeTer Ififed Vo difdhe Taes~ad" & IMI-yde
TY, & Gog. S (Rem-arawafa) wre-uder gwga fmar
g e <. RIaRT & Rideror & i fasam |

I IROT Uyt |, TR 25.02.2016 B Bleide
reafdarey & 9w e "SRa Rraa
HRFIA I 3TH THT-Y TR ive Toiig=0 59 BT
W & - g, B N S (fem-arawfa) are-
gder g fhar| I8 oy A g, jerferd & wider &
et fopar |

F. | 7, &A1 18.3.2016 B g5 fAwafdemaa &
THeT MNP "heRIT TR fIer B 9 Thae U
T A T SN & AFied IR i & [diR
TCHRGRR" & W-Ude gg, & o, <. (fem-arawafa)
ST-Ude GG (haAT| AT QAT &Y. AFIST o GIA&Tor
& ST fmar |

TSl giEr  q, foFie 18.3.2016 @ ggART
freafaerme & w7 i "TaaReT 3ifF & dors
AR WagH g NARARCH TSN & WAg-Ude 5, Bl
o, . (fem-arawafa) ene-yde o_gd fhar| a8 ey
T, AT 3R .. AT & Il & fd AT
AT

dren it foreone (M. Tech) BTHATIT

ST BRIGA D AT AAd T D =g oAl o
HIARI-AY, Uhiha UH.CH-UId.SF BRI o ST
T GH.Ch ST UTRT b |

3.3
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7 .U, P & ARG 7 M "AS-33hRS SHOR
BiR & 20 fedTera T grd . wifafafe, sriegae
fSoTgT VTS IsqT BX SRHSIE" & M-I Bl
Bl eI fAZafderTery o FHeT U fhar |

Y] PARY T SD! YH.Sh U B A8 3R 2015 H
Al BRRET & AT d Ve "STAH T AT H-
TRz ArT-fuRaifed S 1 Bk ol e
AT WaeeT I=ade=a" & M- DI Dloiblar
fargafaeera o et U fohar|

sfiepia R oty & ST Ti.ed ST 2 18 QTS
2015 ¥ U1 SNPAR & ARG § e fessT Uvs
SWT i AThe Taa-¥ Jifficad R et
I T b ATG-YE Dl DI ADBIT [ALafdeedd & THeE
IR e |

Rrdtem aRelt =+ ST H.Cw SUTfey 8 A8 R 2015
A A PAR TRATA & ARG d e "gded ATt
Jarfafe der ey faer TalfeT SreaTde Aot o JdicT
TITel W IUTH" & IME-YG Dl Bl eTehld [qeafdemerd &
[HET YT fhaT |

T FAR 7 T TH.CH SUTY G ATE T 2015 H
TR RiE TRER & ANTEe § 2NV "Tgo ARR BIX
dHTe AR ClRPIRT & WE-Ude Bl PHlIcAblam
fareafaermer & wwer g fohar|

3.4 AfARITEA-IAAA BRIGH

YRADIY IRMIIST AR (JMEAMSY) B gRT
TETfaeTery aIT favafdenera & Bt § d=T=d IS ufa
Y giedATied aRT & Sqaed I AR Bl vg MY
TET-3TETAT BRIHH BT AT IRAT S | 7 BRIPH B
ST TN BT, WA # ST ST ohF U 31 R
fafdrse aRaTSRIl # PRy &vd €1 gRITSAT 6 Ihfa
SR IR g BIA! Bl A & G IRIRH 3RIaT D
g FHl § HF e g Ao Sar g | feafyemeat &
TE, ST dTel BIF, WA § AEIHTHS 9 SR 8
IRTIRA AT &, I8 390 BRI T e ax & forg
greATed fhar Siar g | @y 2015-2016 & ST fogw)
Bl 7 fafay i wHaRat & AnTee= # e U+
URATSATY GRT BF ff | (BTG & AT 29 + B B
famT 44, AT = 73)

3.5  WifadraRrarmfaa ax

VR TRIEHIAT G (WaRT) & a1 o fafafor & &



FTAD ST dhs & gIRT AA~ad W, qeIr IR,

B, Id Bled (BT #IeW), FIbT &8F (T

fawat 7 T T M UH 8| 59 95 &l T e 2
5 uger SO, TH.URE, /A eE Fad oAt B

AIARIVE) AT I d Sre-fae ggfeaar (4n.
NFAR) T Iuerer 1 95 B AT TaRAT IR,

XTI oI RIS & &= & Jae § aRay
PRATT AT GORT Tl TASAT T ARl b &rait
T SE-g il WPR BR g YR PR & | a9 2015
Tq f&i® 12-23 7€, 2015 & SR DISHAT JELATAT H
KERIBINGRERIRIDI

IO BT F A9 § T foram, e & one st A
dIGR AT Dres AT § WA & HhT Fa -l D
HATEET & ST A8 S[A-9ells, 2015 & QAR ©
ATE O Aafer B SredTaftres aRaArsHT Hurfed &l
HE JelTs & A% TS § I YRITST BRI 4 TS
RO IR U TR TR UL HRAT R | Bles HeiTed &
A 18-25 91, 2015 & R AT BRIPH &
et Wifar qom aRmifaar & fawat o) siftraay
WA & AP FaT gRT A vfidg AR Uy Ry
MY ARAT & A AR IS (F. = T,
T, RIS, Y. RdiaT SR 3R, Ao ), ARBIT
Wt (ST, aTos, TS, HildY, U, Aosrar 3 fosiat
FaTiRar), Farferr @re- fae (FRgH =T gas] dref
foraron), fafeseflt ufthar (6.3, TRoM), sifasarfe-r
G-I (.0, Xerfor), Yerofir gerefasm (.

e ofiR AT aR), IRMHITISRT a1 (.79

14
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GSTghd fhaT 2 | S99 AR, Uoh UhTg Ul oIT & Bt
= dioer € b 2 gy IR fhU & I S /&6 Bl

Yo Sl SUTTe g e ol |




4.1  ugfaafmiBeat e

ugfer it et wE F wRer & it afafafeat Sefr
AR B e, daemaRt T ganRersi @
JRETT FAT IuTE Jfawgret @ dadT e ' g
sifrai et weatr fear &1 fafie wifafaferat @ dfera
faxor fraa rga &

ST Uelts ATa =0T

feie 28 fadeR, 2015 @F goia o= dd fafe=T
JIRTINT TR TREINIC ARG § o R & gl
TR T UalTS o dEIa aroIT FHeTeeT e URIEToT faaT |
WGIAT & JArdT & UeaTd, JaRscl, TRINT Sakl-
THIa YTl & JIdd SWd! Sl IR ToIr Sddh
ST gaTeHt & AE GHER, 2015 & T q@
S UIAETRUE-ATeT § fAwfed fear war) S
Tl & e 8¢ |18 97, 2015 7 €1 Ve (e a8
T & AT Ueh syl ASTT aTg T T |

IE WS- A= B¢ faRer Ualrs & AATo, Thiawor I
WRTT B U fIeg-w_T gfeer 81 S99 gghmenar &
graRerd e & SIRY feT-w- afda vt gikaa
fepam | g farea & fafi=T def-ep ATt & STl gRT
ST JATITRATEAT BT GIRT T ST & | 319 T, TARTITSAT 7 )
3 ORT, TR 1 ARG, TR 1000 AT 100 FIET ST & | g9
SIS NG TSI (AUl Uelts & Ao a=iT
T B WA GiIwT w1 I+IT fmar T d@r WK 10
SABA SISl TAT| $ a9 P e PET 10 SFADA & TRWIT,

o o . N o
[T TRAT dYThRUT YT ThT Y |

T THd aRASET

WA # TS T AT = bl =107 _eY aTetl Ufehar-
AT I aRBUT TRIT HARRIT fHT Y| WA § ST
GfehT-ATHIT T URIEToT Ug et STfaRa Hareld o oI aTg
# AraRaeT & qq dudst-wens (fhfd TRT gemiereT -
I TaMER), dfectiTed § fhar Tar o1l Tasudr
AR B I AT Fri=or o= 6 Myt wme 9 2015 %
HUA-Alg, dAfceived, =goilels d U@ aAm
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R 4.1 THSIGUT AT # ASTerdy ThieRor &g
GO ST &7 10

JENHROT B o T D 15 AT ATE T g RiieR,
2015 & SRITATT M-8+ § TASUAUT AT =T
=T d (dgga e ufhar-arnh) wwenfud fey T
FfdeT w7 & Fufed o= 2g 27el Wl faar | Ath
& T HEUT T BT GRATIT BT A D D1 AT
A & YTl R M TN # BRIRT BHART Bl | fera
YRRAUT T FdATerT Ul fhaT TRT AT| HIATA-th¥e | ATII =
P JATAT PR TG UeIdl &l GIIuT g hare G
TR ITRIT AT Tt - YRaieh f T i |

AR YTt e 1T TRy Seare= a5

HRT ARBR GRT S H HIAT ATAT BI HF TR 7 AR
AT SIaT g | 39S ATHT HIAR 7 HIR SHoll Dl HATiT
IRA 8g Sod URIfAmar & 21 e ¥ 9 IR gehre-
eI UG gRT ST Solt o & a7 § Wi & fagger
HR P! AU B STANT AT SITQarT | Ry, fa
& AT SYINT DT S dTelT faegfa afeky # aera g |
AR AT AT Sl s e e AT e & Hrers




R 4.2 1 % R Y7 HaT & B IR ARfUd i
EECICECE]

F amgft @ St WRRmT W@ deoiw @ ey
ST 2| 39 MR @ 9 e # of-smenRa @ma-
fagmT 7 sfafer smenRa @wier fasmT & s § affea
frrsa €|

T- el Ra TRATS=T

WA+ & & qoTs ety Jeron ¥g < gRé T fohy
g1 ST W TP 9IRS, ISP H HRITUT 1 g @
ART AR, GG H RIS & ST | | AT &
Ugcl S hec, BIhIC H UIRTOT hr ol ATSIT 1S T8
AT $HD ATAY hec TRATH Ueh AT hehlc FAIh
Ueh AT & T ETor foh 1 foeh afay Rl
FRRNfUT BN TS | GRATT & WIRT0T ! UfhaT SR 2 |

Q&N g TS ol BT

TACH-UIUaSr BIEl oG gad & Hdd ffied, fawgd
st et afehard e goft =ror & SrTaaT durfed
fHT Y| PIESHATT H ZTAROMN BT IRV IR T |

1.3 9T SIAET R 8 4K X 4K ARSI QAR & Afiebed
T HfRFT R YU S | 58 URIET0T AT AT IR e
Sitg OIRT €1 399, draey Red IR (39R)) WaT &
TWCI B ®l I AT B A TaeATay TdH1aRoT fomar
AT S | AYOT a7 Pl ST GIIaT I TRASSAT I 115 2 |
T HARE B STFS! B TAT SUTRIT SR TS A S~
AT TIT & 1feh ares AR ot e T fohaT o < |
LN, ETar AT d9d § Rerd 0T o WA & I
PrATSAT IS TS B

T AT g, &g T 9aT Ao & | 9=t & AT
QA DN TS & | RIS SR & | e o TEET + el +
AT HT HRe Sueted €1 Y-l qT ugel Hidrer #
e, faer usTery o fRfdhedr et Safd gasr 4
I Wit § 4 srfafafdre fasifaemt aor 8 fo-
IRIFReT BRI T fEToT fhar ST ReT B 1 fredse e
gfaftrrt &g 9aT &1 AT R @ TorT 991 TS ©
R+ qan v rew gaa et dhie & Rer deat
A g S| FHETOr T B ATe ReER, 2016 T qRT
PR BT ITATE |

TR HHARAT BF a1 g 7 IFe w©f AR
T 3mar S & AT 991E € | Y, SART 9T B
| faggaRIfea € | 0T o1 SRl SR & <o A18 R ey
2016 o 37 cTeb YRT fepaT ST |

HRRITT & T IRERT § IR HHRT & AT &1 Yo

for 4.3 1 DY, BIWPIC H YI-USHl GRA Bl b gY
e e

for 4.4 ¢ uRggar andrr fri=or fata @7 (0.01°C
ardrer Rerar)
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WTART § e RIS DAl WATS BRUT UG (o BT fab=T
Ig VAT & FTdhI iR B Bl TRATSTHT Bl g fauy
T e fog Ry anfrar Fri=ror &t smawredar 2|

frate aer 7 srifera aRee ander fi=or (0.01°C ardir

TS ) BT fpar marg |

4.2  gHBIIMHITHAT

REIRICERE]

AT qRAMT oI AR & | U oT & frare faeraw
T B YBTRIRT THIT GRT FohAT TR-IT 2 | BTR GREI & U
Hex Tqdi ¥el™ Ul (20 &) Bl daqd # fdetu
A b gRT UM faar 7T oI 2Tl bl WA 8
AT fear | ded, draeR ¥ 2.8 Hiex faid faetus 7=
Pl FTET-8/aT B e & YN fhar ST <ET 7
YHIRT THIRT §RT 2.5 Hiex afa faeus 9=, R
gfafer & Arr U A ST T &S sTRIw Yo gfaen
AT YT DR BT IF[RMS 2 |

SRt aRatET

SR AT AT D 1T SRR THSY b SR HIARY
& YT THTT = 3T & faftT St 2 g guvig teat
1 aiferRT @ off | e 3€IaiR2 & SR’y gRITSHT
ofT| URAH UTeT bl G&H BT AN JUrded] o S0

20° I WA AT TS |

16 S TH/4 TRAATS SUTT

75 TRt @ wgEar & ORreR 16 39 <fe @ Fafr
TATHRI TAT YHTT AT TS B TREIUNRT e 8
T TR AT| - SHfH ATE T IIRTOT Bidhee A AR YUTTelr
& AU AT T T 1/8 T I dgaR UIg Y| AT
AR ufehar ol Sferes gatorT e & [T TR T |

TINIgSo gUuTa arferfRiT

ARRAT & 91e” A YaT-fawor ggiT g 71 31 ® 1 U
< DI JUTRIT AT | BIedx 18 § el & A1 g
o 2 qRIT 250fHHY F3rsur &5 aghdT a urferer @ TS |
230 T 3 & aghar & <RIgsoT Idg & AT BT
PRINESINES
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4.3  vra-feHRoTHOES

TEURT YU GRTIR-ITITT HUTq Il IR Ya-TRoT g
IeT RS BT J&RIT D 78 | T Jad WS [og Jad
R T ATEROT HUT T HTARTS I R & GIT
fRU e €1 IguRa QYT ST S YA T Sruad s
[adI D b Tl IR & Jhiodd AR ST & | Th
fafere sgmRa guor @1 T oy fguRa faeius & famar
ST & T 9o fguRa Ueb 9= Ste- AT (R )
TAT U et She- iy (storap) & fAffa g1 Pfee
B TS IR RIS IR URIGC AT AR fagar
fTor fpar ST 8 | <o ATt &t IRiaci &bl F &, U
Sead fRa & URMT rawal o rgadt sra=afomarat
A AT Pt URTAfTd Hehdl SeuwT g H1ad fRar S g |
1] faepry wifafaferat § va-feRorgqur o fFmior e o
U © (MSUHRNRIT TAT SMWIRAST & AT w7 7)
SR (SqY) AT IRIADIS S (41,3) | Teb IguRa qUor
1 fTor fomam 1 foRe 3 e SfoR® TRIT Wiad & &
WTH BEBRT & | ST 170 Tafedar qeim 1.92T0H B
AT ¥ et SRR, S}k # faam T w1
TEURT T AT B AT A SRS D RIAT 0.4 Th THT
WAl B IWMTE 21 Uaa-ThR0T WRIad b (YaRT3IRAIR)
o AIATHD SARTIT AT SHD! URTIT BT 5 1ehT AT
2| ST IRIET P ST SYUT Pl IR el BT AT Jaedd
TR & IR AMUTAT BIoT BT et & | AR aguxa
YT & IROMTT TeTult ol =T UaRg-fopror aivreeat o)
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TERTINRRR YRIET0r Garferd fhu U e | 3 uleror 8 hsdr
A 16 P gaA-forort & fpr v e ot far % yef¥ia g |
AT ST h (AT AT 2 Teh ST e bt 3ol § i
BT &, I Ugell WRraddar & ray & Rerfey oy ot
PHIARTC T | Tg o AT FregaxTaxars | fmd
faftr=T amafad wrert @ faf= Soitert & gfa <dor &
ORIl & Ugel §7 RRER gftera &1 ugel §°7 ey
P RRER WRTad T & AfIhas HHY 10l I UTs TS,
ST EREA & JAAMTT B TS A BT 2 |

4.4 qiEgHUT & TENT @ FORE] g9
gren et & SUF HeHfeHT ST yath T

o

Femfemr Aidfdd, FRITARIE T IHRITHS HHICYT &
T A g9 Udh faaeell siffha=reies e § |
Ao feehr T Afehed RATHIT AfecehIv 3rrar Afee-ddg
-t & TRt T fAaRa sifide ugfaat &
AT IR & WU A fHAT AT S | I8 T Foivedy gaerT
SR 9 98 A1 Yo} YIEIGqYT & ATy Yol
g ST 21 g w et @ srgIE SN
fafir=T dfam ifarst ol JId T IR TR H_A &
7T Frerfeent o s fhr mar g | Rt srgEt
& TN O] H AT W0 24 dreshHd o
(FeMTeHT BT T) BT U AT gAIa fhy Ty, 3 Rerfer
# UHATH B H UHATT aTShAdof &l 1Ti Dbl ol TT 7
g TIRT 18 AT (qaHeia) A a8 T S U AHS
RO E |

4.5 QLMY

4.5.1 WRARI T ALTIMAT

e T gRAA

feaTeraT =war gRAIT (Teieh) = 37U yare & 15 a9
R TR oy & ok fiset 13 99 & denfrel gRT 3FaRd
W H GART BT I ]S | GO Ulel AG, 2lel U¥el
RaHATT (TASTA) S U WIgaR-ths, SeE faue
(3R = 30,000 AT 60,000) WA &, b AT A
fEHTCTa TaT QAN - Hed 0T ATE bl SUefer ITaf b
g1 T AR, T geHAE SuaRer ¥ ol gerefir
TRATQE BT SMARVT Bl's FaRTT fHT 4bX4d ARNST &
TINT SRATE | BRI SIRTYSS Bl AT & el B
Ueh I § i JHe & q-del § T WacHed! o
g T ddeT § o fPr T | WaeHdT B
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o ST SR, =TT of S R aRIT AT = =
SRy WA gIRT febaT 1T 2T | 9 U et fHifer
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JHTIY ST T $ SUDRUT F T TRIET0T i 5-7 Ridar
& X fopar T ar| - faATe 28-30 Rider & <=
B I TS U Bl FETIdT A G- YT ot uReTor fahar
TAT ATI TASUAUT & AT IET 5g ATURT AT BT
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TFdaR, 2015 H a9 FrRi=r ugfo Senfud fomar T qRIm 24
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W FCHAET & ATERYT JATelT 8 S +16°C H SIIREI0T

fpar SITar ®, offdhT 91T +10°C @@IT +20°C WX W

fafrdat afed fareT 8 Sud sifereror s qeieror fohar
TR

uRRgrg P wifcr qerr aifer wrsa defc uefa fafder
Aag wiegor W durfed g T € T e gk @t
Tt ey AT gRT DI S | I8 A19d= | aa
fafsr=rt &bt AT g e T Sraetieh febaT T <o |faf
T 3 WIBR BR Bl AT DI | HIE SFRI&R, 2015 9




4.7 . aSTATH AdeT0r gRT vag U & eI |
afaspa TaT BT 9 arg B aRT (NI 7
= AT (4RFw) deat ot e aRRerfr 4 simer
& 3 a1g Y He SfaaRT gRT ST vaeH g & @
g ASUAY ORT § S ST e faenmuEt W uTe g
AT JeToT ST

YeroTt & AT fehaT ST IET & Sl gRdle @ 37 ety
PIIHH H U MY f4T| &9 I8T Bl uiefon q=ir
U ST UROIAET, /9 7 & Bl FRaUd PR 8
Telia by €1 Tefd & wiE@ R &1 faveme
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2q gRAIT AherdTgdd |IAT TAT| |07 UR JATETRS At
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CANDOR Neo 5.5 Megapixel
sCMOS detetcor (for scatter
measurement i)

Filter wheel with ND filters (0-4 'OD")
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