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oS Ulelieh o Hehd W@l faem
(Tate)

B0 Tou {AR Furdt

TS TR AN

1. IcE UIdteh Teh URed-

1.1 difereR wa uTfaTiies gesgfa-’

Fieed $a1T Uiciieh 1 S G Tod SR & ailaeive (Sifgdl) o 16 B 1948 i
g 3 Tl orelie® den @i o1 W TeEt 1@ Uielieh 21 $e ede favafammed o
FAART WElN h odfed am § 9w AnEa & WY W@, ¥ 1971 § Sl fFa,
g grele favafoenea € & 1973 H §&pd ¥ WEGH fwanl I9h 9] 1975 H TEe
fovafoaem ¥ & A wEsTw & frem 9 -‘Aspects of Versification is Sanskrit
Hyric Poetry” 38 fama w wyerd §90—= fHan 1974-75 9 # gee foavafoemea o
TR & T8 H Wl 1975 3o H 1979 3o T ‘IS i oTeen’ ¥ e WIeATIeh
] W W@ agua Fern fovafome™ « gwhd we wEiN faam # 1979 ¥ 1985 9%
THIfTE gRER den 1989-2005 @& George V. Bobrinskoy Professor & &4 #
FRERG Wl 3T® @] 2005 ¥ 20011 7% Willam B. Ransfort Professor & &9 #
At favafaemes o 9hd e =N fam § @1 39% 9] 2011 ¥ 319 7% sRfa<

T WhEl % 9 | South Asian Studies iafieEn favafamme™ 9 wrika 2
1.2 Y9@ @ -

1. “Rice and Ragi: Remembering URA.” Seminar 666 (2015): 16-20.

2. In collaboration with U. R. Ananthamurthy, “State of Nature (Prakriti),” translated from the
Kannada. Seminar 666 (2015): 77-82.

3. KritischePhilologie: Essays zuLiteratur, Sprache und Macht in Indien und Europa. Géttingen:
WallsteinVerlag (in the series, “Philologien: Praxis, Geschichte, Theorie,” ed. Christoph Koenig), 2015.
4, Ed., with Benjamin Elman and Kevin Chang, World Philology, Cambridge, Mass.: Harvard U.
Press, 2015)

5. “What was Philology in Sanskrit?” In World Philology, ed. Pollock et al. (Cambridge, Mass:
Harvard U. Press), 2015: 114-141.

6. “Introduction.” In World Philology, ed. Pollock et al. (Cambridge, Mass: Harvard U. Press),
2015: 1-24.

7. “Philology  in  Three  Dimensions.” postmedieval v. 54  (2014): 398-413.

“KritischePhilologie.” In Geschichte der Germanistik 45-46 (2014): 5-12.)

11




EESRIIRIS L | ISSN - 2349-3100

8. “What is South Asian Knowledge Good for?” South Asia Institute Papers / Beitrdge des
Stidasianinstituts 1: 2014)
9. “Prasasti: A Small Note on a Big Topic.” In Rajamahima: C. Rajendran Congratulatory

Volume, ed. N. K. Sundareswaran. Calicut: U. of Calicut Press, 2013, pp. 21-39. Calicut University
Sanskrit series)

10. "From Rasa Seen to Rasa Heard." In Aux bords de la cIairiérfa, ed. CaterinaGuenzi anq Sylvia
d'Intino. Paris: Brepols, 2012, pp. 189-207. Collections érudites de I'EcolePratique des HautesEtudes.(

"Epicycles of Cathay." Fragments: Interdisciplinary Approaches to the Study of Ancient and Medieval
Pasts, 2 (2012): 68-75)

11. "Sanskrit Studies in the US." in Sixty Years of Sanskrit Studies, vol.2: Other Countries, ed. R.
Tripathi. New Delhi: DK Printworld, 2011)

12.  "Vyakti and the History of Rasa." Vimarsha, Journal of the Rasthriya Sanskrit Sansthan (World
Sanskrit Conference Special Issue), 6 (2012.)

13. "Crisis in the Classics." India's World, a special issue of Social Research: An International
Quarterly, 78,1 (2011.)

14.  Ed. Forms of Knowledge in Early Modern Asia: Explorations in the Intellectual History of
India and Tibet,1500-1800 (Duke U. Press, 2011)

15.  "Introduction." In Forms of Knowledge in Early Modern Asia: Explorations in the Intellectual
History of India and Tibet, 1500-1800 (Duke U. Press, 2011)

16. "The Languages of Science in Early-Modern India."In Forms of Knowledge in Early Modern
Asia, Pp.

"Comparison without Hegemony." In The Benefit of Broad Horizons: Intellectual and Institutional
Preconditions for a Global Social Science. Festschrift for Bjorn Wittrock on the Occasion of his 65th
Birthday, ed. Barbro Klein and Hans Joas. Leiden: Brill,

17.  "What was BhattaNayaka Saying? The Hermeneutical Transformation of Indian Aesthetics." In
Sheldon Pollock, ed. Epic and Argument in Sanskrit Literary History: Essays in Honor of Robert P.
Goldman. Delhi: Manohar, 2010, pp. 143-184.

"Future Philology?The Fate of a Soft Science in a Hard World." In James Chandler and Arnold
Davidson, eds. The Fate of the Disciplines. Special number, Critical Inquiry volume 35, number 4
(Summer 2009):

"The Real Classical Languages Debate." The Hindu, 27 November 2008

18. The Bouquet of Rasa and the River of Rasa (Rasamanjari and Rasatarangini) of
Bhanudatta. Edited, translated, and annotated, with an Introduction. New York: New York University
Press. The Clay Sanskrit Library, 2009,

19.  “Isthere an Indian Intellectual History?" Journal of Indian Philosophy 36, 5-6 (2008): 533-542.

20. "Towards a Political Philology: D. D. Kosambi and Sanskrit." Economic and Political
Weekly (D. D. Kosambi Centenary Volume), July 26, 2008: 52-59.

Rama's Last Act (Uttararamacarita) of Bhavabhuti. Edited, translated, and annotated, with an
Introduction; forward by GirishKarnad. New York: New York University Press. The Clay Sanskrit
Library, 2007, 451 pp

21.  "Pretextures of Time." History and Theory 46 (October 2007): 364-381

22. "Literary Culture and Manuscript Culture in Precolonial India.” In Simon Eliot, Andrew Nash,
lan Willison, eds. History of the Book and Literary Cultures. London: British Library, 2006, pp. 77-94.

12




EESRIIRIS L | ISSN - 2349-3100

"Empire and Imitation."In Craig Calhoun, Frederick Cooper, and Kevin Moore, eds. Lessons of
Empire. New York: New Press, 2006, pp. 175-188.

The Language of the Gods in the World of Men:Sanskrit, Culture, and Power in Premodern India.
Berkeley: U. of California Press, 2006)

23. "Ratnasrijana.” In R. K. Sharma, ed. Encyclopedia of Indian Wisdom: Dr.SatyaVratShastri
Felicitation Volume. Delhi: BharatiyaVidyaPrakashan, 2005, pp. 637-43.

24.  The Ends of Man at the End of Premodernity. Amsterdam: Royal Netherlands Academy of Arts
and Sciences, 2005.)

25.  VisvatmakaDesabhase [The Cosmopolitan Vernacular], tr. AksharaK.V.Heggodu (Karnataka):
AksharaPrakashana, 2003, D.R. NagarajNenapinaAksharaChintanaMaale. (A collection of essays on
Kannada literary culture in Kannada translation, with a new introduction)

26. A New Philology: From Norm-bound Practice to Practice-bound Norm in Kannada Intellectual
History. In South-Indian Horizons: Felicitatjon Volume for Frangois Gros, ed. Jean-Luc Chevillard.
Pondicherry: Institutfrancais de Pondichéry/Ecolefrancaised'extréme-orient, 2004, pp. 389-406.)

27. Ed. Literary Cultures in History: Reconstructions from South Asia.Berkeley: U. of California
Press, 2003

28.  "Introduction." In Literary Cultures in History: Reconstructions from South Asia. pp. 1-36.
("Sanskrit Literary Culture from the Inside Out." In Literary Cultures in History: Reconstructions from
South Asia. pp. 39-130)

29. Ed., with Carol Breckenridge, DipeshChakrabarty, and HomiBhabha.Cosmopolitanism.
Durham: Duke U. Press, 2002.

30.  Liberating Philology.” Verge v. 1,1 (2014): 16-21.
1.3, 3 FHEYA-Voed Uaie Id9H | il Fenfgewa @l e sfear & gor gmRs §

(FEE IFafddt 99) o7 o Hepa aRsd & W 7 gWRe ®1 98 South Air across the
disciplines & +ff ¥&-9mE® &I

Asst.prof,Dept.of sanskritt,

university of Dehi

13




EESRIIRIS L | ISSN - 2349-3100

SR SrfenTfaa:
ERIGRAGE

AT M YA | AT PUC AT PHuUCTd IR ddd R Rerdl U=
FrARISRRTTR Bl YEAgos PRI | Ry &5 7 BRI | HARY TR TgUaherd
R fereafar | sgaeer o1t gRpre fgfden wafd | am: orfarn: uferadReer 9 A
A g YRt wWafd| kAT ud wuiE: PRMNnTr gErnter a1 wfd eiRd | yang
TR Tl SYMRTe IR, a1 UTarfen faudanferr ArRInTer afy dwead | o
e I SRR P —evrer=—T8d: UTIgel §u—[o—Yb—Yaauurd=Ied JHIET
WHORT | Jet aF Py HAMU AUV Aldd AT JEBINGEE - AAJART  —
IBHRACHIOA: HARGY AR || RIS R T FIGTRSBR | |

JAT BT AAJART ARSI o 3 HYGRASRIe: FRed: v uruirel
Hafar, FRRIRMY AR T Hafef | fheg aged efivrams: wu=HIa: Jaaderiud= (Far=or
PUMCHIT:  YFATCHIRITAIAT  HOIBIReNd:  Yaoldbraell  Iad) W | Tadd gl
YFAUTHIT: BOGTHIII (AR YFATCHIT:  RUMCHIITHIET Ydoldblasiid: BoIBHIae
qaq) WEId | SAFRER va femad add Iq gy e[ auner: fhad | aaraReg
FeyaTaatt: IR | AR T JEFHRGRT HRTART Jo— HeugatiaRe RveFRReNTaT: |
T ° A A T TR Dael B | el Fife 9, iy Fa, wii dw, arere) 9 g g@Rt
AT BT AT AT | JAT HaAvic: AU BHA: TdIbT, T AUl Fquimi=i HHLT: TdIhT:
ST | gauia: HquitRiv BHE: Udihl: STGURT, U SV BHI: SICiBl SR 31
TSTUITRIT A[REH SR | FAT IRV R —

— PN G—HI—TID THH —

wWR: = 3P Juf: = Ip: of: = gf®: ol = 3: ol = g
JF=0 P =1 T =1 7=1 J =1
g=0 T =2 T =2 B =2 =2
I =0 T=3 g =3 g=3 d=3
F =0 =4 T =4 v =4 T=4
g =0 T=5 N=5 A=5 qM =5
T=0 g =6 d=6 - T=6
V=0 B =7 =7 - q=7
=0 =8 T =38 - g =8
=0 =9 g=9 - -

1 SIAFERY STARIRAIARMSGT AT Y. 07

V JGHIRBT I SIATREERY SfremrddbAdThgdlhdl ARAT Y. 06

EJEHINGT I SIAFRIERI ARSI SIgdeddl AT J. 05

14




EESRIIRIS L | ISSN - 2349-3100

- | s=o | o w=0 | - | - |

MMAAUTeRAIARGTT  aFdl  TIRIIIRYT R arf - 9afd | Jefiqrexenfi—
TR ITYTTARCITARY | g 8 3fa0 e, T 90 2 3 A S | o IR
82 S AT W | TG HBMT aral I i FRAE 28 serfd oM dwm wafa | |r g
IIIERT gTa 9 dfed 2812 AT 2, U9 4 S UM | 31F W 4 U AT IRMET AT
G ST TG BRUN TR Teae FgiHIaeeIT=q 313 S |

TIHT AFGReR ATRUAERTT H' 90 4 3fd Wem, 4 9o 1 gfa e sna | e
LRITUAT 41 Sl AT G | I: AT qrpal i sfl Faw 14 wray [reral dan W | 41
q AgEEIT grald df¥ed 1412 dfer: 1, Au%d 2 Sfd UTRd | IfF AW 2 5T 6T WG T
TR SIAT T BRI AT Teq TgaIMTaReIT=H 313 ST |

qd: s AIRVIFARY o 999 5 30 de, o’ ave 3 sfa e @ | e
RIUAT 53 3 A& A | qa: A amar i iy A 35 e IRiat dwar wafa |
q 9IIEEIT gle 9 died 35+12 |l 2, W9eE 11 i UTd | 31F W 11 53 A& RHITH
T ITHAEEAT AT T RO YA 1o THTGLHIEARRITTH 31F A |

3 yHNT Rperes AIRTIFARY ¥ 909 2 30 W&, ‘% 99 2 sfa Hwn end |
AT AT 22 S W&AT A | O 3l aHar i i FRAAY 22 g ARy eEr
A wafr | a1 g 9eEeT giad di¥ed 2212 Jfen 1, 9w 10 i wrwd | orF ¥ 10 g4
HT IR I IEHHERRT ST TG BRI RE T SLHAATERAT A |

Al ARvITARYT |° 9o 0 3f W@, @ 9l 6 3 e SR | STl RRITuaT
06 SfI WA QeI | da: fE amar R 3fa A 60 wWiawr Iiat dWewm wafa| A g
AT gl 9 df¥ed 6012 oIf&r: 5, 2¥¥T 00 Sfd UM | 37F UY: 00 $I H&AT 12 AT
TMTAT | T 12 IRMITR a1 IRIHAEIT AT A HROMNG A1 Tead  gIaerHTaRe=q 31
o |

BT ATRVITARYT ‘S g9 1 iy A&, 7' 9o 5 gy A S | 1 RRITue]
15 Sfd W& A | dd: el aHar fa: sfa FAE 51 WA IREl WA wafd | | g
AIGEIT gle 1= di¥ed 51+12 oIfeT: 4, AT 3 Sfa UTd | 375 AW 3 I A=A IA9a a7
ATHARIT ST, TEA DRV B Tead JagHTaeI= SRIffT |

1. UREYSTERaR: — T3 AMMERA gOrtar afy v SR sfaaRa | s et
TR —
(@) weMrter qofdeEeRME 9 —

“TRATIeRIRter fearg: ™

e s gecyslg ImEl SRAMY ek (fGd—age— Udle  ReIMReT) U8l
STATHIRET: Wa=iiicT | 3fic [eRmsIRRIRG: U8 91 IRYHAT ageiMTaer, HRIReI=HeI
TR HeRITHg Udhle  RATHH 3NTAlbRe 9ald, i aF Tl wald | T3 N

" QARG JeMTEIR YU YEH—4

15




EESRIIRIS L | ISSN - 2349-3100

Rerdl U8l aRISRRIR bR RagEe v Rl 9 § SRR | dg9d Herdd
R fFrafre i [ Suariern: e ag gfaureafa S —

Rep—re—areern faRfR: [

i wegderd NIl 91 Rebe=Heia S, SeRerqllq glasReE ool
BRI TR SUYFINTARTAT B UfTa-erhRe =1 i | Ifq gy Iy UsT:
i~ T NN yfdaeel wafd [paldg o aq afe ssgusr Jreral ageiver st afw
qar g SN wafd fowg afe SCUs Al IR Ul Afwl dal § erard wafd |
TaHd GECUE IRl RN Us: 9 d&l g oFfell UReg §Ie¥ ek Watd dal awi:
SRIHANT HA | A YR TEUEI IRMAT USTGTRAT Tel: AT dal G SRa fbeg Jelra=er
BT ¥g: Ta&T STITERIDT: Ja=sild 373 HART ST I TAEERANT: Ay 7 qorg o
BT qellaet ®f el | ima=es srfaemewIsyare siffga Ffderfa g —1 =g
fgemred el srfaReMRyqUENe™T qrmme RedMT U Wvem =gAT Jrar aF Tl
Jored: RIa: Wcer TaRAY IR SFTErId] - Wafd | 1iq IcT aTdRTHReIdIel: 3ifdadT:
WY, IoAqT: VF; TQT SFCAGRIPT: Fafxq A1 AT AT [FAT — SFTeRINTHTIRT T F;: Af
T4 ARATIRANT— dodiRl g1 T8I W dal SFarn ufawsl 7 9afd [@3  Jerieniaar
Wﬁmwﬁlmwﬁmmm— MBI HUR UM
AURTARSUE: MR TR-ReR— g5 HAN Tgdanfer: | Fvadd 93 T89™) Jgded
W@WWIWW@WWIH%WWW
affaaeaer—awal U oY [P3rIiq TRy A ) SHRTRI s AT aiRa | a3
gESulldd "HRThaeldu HITART —W & § [ g o <|a| gfgar drfaw: 3Tﬁ4=[~_-f A gAY
PR gdd  —qoEr Peierdd ae wf: @l Beagdegra  afert:
g | Py o S uw—s;;ﬁﬂﬁ@ﬁaﬁra’r HT‘g’Wﬂ’r feer: e i Wé‘aﬂ
Igdear fertstasa | (Psme geRe Aaffaderaerdane srfamrm ufaewer iRa 7 afy
S | IFTATTHISRAT JEBIRGRIMY aHg faalRad addd aq —vF () gog (11) fa=m (4) «rarg
g&ewg qMRTeM RGe (12) M (3) 39 (10) wawg Rudante g | Feei Ry

ﬁsmmnﬁawﬁqﬁwﬁwwﬁuﬁgmﬁmzwﬁm%@qéﬂ
?{QT T T Ued™ 9afd| I s ARariaRea: 9 uwafd d9r wee™ |
qafd| JAGaRd -9 U A 9 wE Rawwgwid| o9 sReld @
TG | [ 7 Igue~ RartaRer: | 1 5 1@) fEdariar qofdereer =
graq ®or [* e yeEaaHRear: Uraq qatad ARl Rt dafaaiaTed g | sieiq
TR JgAWSTal Hafa g amwd dw ufderel =9 | R U6 <A@, e 9
SRTATAT: 9 Ufd=erdhed wadifd |

Zzsﬁaﬁﬁ%ﬁ?ﬁ?ﬁﬁwmﬁaﬁ?wq 05
WQWQWW—M

ZSB_C{%F[ SRS ST HAAEIG FHTfedd Y. 26

ZGB_C{%F[ @Tﬁﬁﬂ;{ HTIRTHSITHR G Hmnqu q. 27
7 Iggd SRS AIdRMsTHERIA wrﬁ?m 9. 06

» Sqeyd AP WIdRFeTIEIN TRy g, 06
2 SR GOFRIR yerure EH—8

16




EESRIIRIS L | ISSN - 2349-3100

(@) Fehamten qofdaraeRen 7 —RQudd ar: [~

Bl AT TR ° e SATeeiia AH=Ia: SRUek] Toawe U7 Afd el
W%WWWW sy I Afd I3 &g Rerd: TR I ATHRATREIT: UET
R daT WA SR g dATQd TaAeer Refar: Uen: agamraT: gy | o bR ATaY
MG &g IR | AIARFETHEMET: o fAwid &dn: sfa s acd ﬁﬂ}?(m)?ﬁﬂ( 2)BTHI(3)
MR dom QR@) “ra (2 IYEI(11)  dgeMERIAFEEEEtT [ 1R

CON o C OO\

&ngl"l"dﬁlbl‘-llddldﬂCle A SIS IE ] AT d=IId |

2. JUREHIAdaR: — FRMMRE JEFien I SFIEARRTaY a3 woTqaRa —hHRel g
I« ST Al BERT (JAIIRIRAT) AT IFTAT A UMIUEIoN dged= ald |
Il faeamrsiReer= A1 s U I, I SRCRATMI QAR A0 9afd | 4 uranie
ufdaeedT 9afd | 33 el I SSCUSR IRE A g1 UgE! ¥ad: Al U Ud UTaye:
RITTaT 3FTerd 1 afd | qraueRy — &g daegaIdba-al: Ul JeRkid:, Iga o Tt |~

33 3TATGTERY I

19 H
139 11 JT

<

2 \/ o was
4 \\>( R o

EH 5 B 5
A

1. gt sFfdRnfdaR— Juig  ffaeRe— SREg)wRE A= it 9
RerdisRa firg T Td9d Rew(@ M) SIS U8 TRT 31d: 3 YHRT oFfar wafd | g
AT TP RSIFA(fga)R Aa6)y 1T AIRd wiRagys:, Jeft a8 aEedd Ak (gTasn)wRIT
gi=rxTel g ARG IR 13 el 7 wald | Yadg Ifda: T Re e (ThIEe)RI JaRT 1
AR BRI, T TR IEHIT BIH(TAI)RI HRRIRIT 1E: 3R TR 313 el 7 9afd |

O SIS G UUHUTR -9
o SIS WARFESTHEGAT FH1aTd J. 06
2 Iqgd SIS WIdRMSHERdT |H1faad J. 07

17




EESRIIRIS L | ISSN - 2349-3100

AT 3 DRI I TATDRBUTRAT IR Tl [Jerd, T TIdHHd qaR RHeRmell &g
IR | Rad v Rl Reyd: ud 9 &q: eaRmEll o 3F I doll | AR HRUI 3
TRRSIARN AT | A AUTTIP I ABRBIIRRAT  FRRET dbadt g [awh,
W] ST AR T FEBE a1 UOUSE HIY: TQaNR—N: "ed | 3T AR Ud Ud
YIS AN = 9afd | TaHd Udhdgresedl JERMARM TN SRS |

2. TEck MARNMAAR: — T ageRe™ WM I ARG ST, Ta:
g gREl 7% ARG, TI IEEAN gree HEREl 9 god | 3 e EEREl
JYFIATI AN 1 "ed | dd: dgwsich: Udbla R g R T d®1 dEedhgdia=er
DISU BT ARG 3fch: 8T el wafl | YALard el UaHe™ &g [den IRy a ddheer
T9H  AYERFTERT Wi, AN PRUMGHANY SR A W | g g™
qIqgETIETei eli— JRN | {adi |

3. WAIITARNTIaR: — Y FgeRem™ TR USRI @ TErHared I Joiamer™
UTIBTOMAETATEA AR 9 'ed | Hia: fgdiadd ARl awisRe, WRe] a1 dd4d greel
AR G a0 | 9T T2 @RI aRerdl of: e METaelaneT g dell, 3R

HRUMGS IFTANT F "ed |

4. o0 AR — oo feciiomeny garRer- Ueme o g\l ddd, 37 I
ST BT | O gewdfae: aqgeiRer RYENRl dg SR, R NI dEdR g
HERE g ARG | Mg WA ARG WRe] &g TIRML, o AU Ffen 9 A= |
TR YHIGIRAT AR AM: IR, TR dEdwe™ JaR U8ME:, 3fd: 3 AHha N
qfg=f |

5. YBT: IFTAAeR: — YT AGRRAT HRRIA g 3R, 3 qrereher <wd Rfewreh
&g | F g HEwERYdar dell oA, AN HRUNG IEhaIAR™RT Hafd | T YaIq
fgdRRIT  WERFTerT |, TR dEGRIY ey UsME,  3fd: WM 'ed |
b UDHTGIRAT AR < TSI, 3 T AN 7 9ISl | Fapre] demRe= A=RTel
A, T ISR 99 TeMIaarasiel IR Hafd |

6. AGPTHTFIANIAR: — AR @l 30 GATAR Igdgeal a8 sffer, tad =
TIHIR I | Uhagosedi Igd: AdHdd TEMIa: 3fc: SFE™AR = wafd | &Hgd: Taa9d
AR s ARG TR dal: TR HIFRTEI GHGERMTERT: A 3fd: IEmanTRI UdedTaie

T Afgseiifer jora woeeref |kl JRqgd—IRgaRUsedl TeTgARVNAdaR: —

SR o 38 aRfeed g o T oY Wik TR AFT=ISTadmien
= uefa: gtfaiRal sd ugfds geORT RERT IS Goegd | d9F
ATIAREARIST U Sudad  UbRUG IFTddR: U | 39 UHRUT  FTATdeR:  IaT
fbd,daT TEJARYT RAHelal: TTHd IR Ff~Thel qfdgadifd |

IMBTH— SR IR EGaRRI, HIUTIRER: AT

18




eI IfaSHAT ISSN — 2349-3100
wiord SAIfAY e & &Y Ha FAArEar

3T i g ot

AR Bfoid SAfdueme # I & 3MUR AFd 0T e fafd gRy Yo wermeer
& gfaf e o FIEEd 9T B THHT W @ & | Ay e & d9 whdt &
faafara fpam arm § —Rgied E@iedr 3R a1 [SRIRME & & ATdhms a1 A& &4 d
hferd SAIfAY &1 & ST ST © |

SAfAUTET WewT # 3coRe AT B T AW & Yddd A ST & |1 S
s1e, g, afrs, 3113, 71, Goreca, Aarer, w1, 3110, cara, e, 2ifetep, 9797, <raet, I, 31ef, head, uane
T e &T TATOT RpaT ST & | e @ ) Fef¥ umR Y S9fdv Rase wer oar ¥
FEufa gaEd SAavrE i MURRIET & §7 #F &7 IR SAfAy #f TleR & Jad
E | AThYT WRR & gledl W MUTRT A3 # JeciRERRIEH, ACIURRRAT 3R
Y URIRAY Fdold Tipad & | eRRmE # R gear adw & gAY e A BT @t
&1 fEufd & 3MIR W wareer & JfF & | 39 ufban & Seadseh & AAr & qar sq44
el B 3D RN AT & IHFAR TUMUT A Ferer fhAm Srdr & | $usel # are
HTT B & TUT 3¢ A o], U, HET, W, Y, 0, 511,37, A9 T, 3 3R 0T Ha1 §
ST ST & | 37 U AE] ¥ Sde & Slad & AN gearsi o afas geaey aidr
¢ | o Rged @ #Ed §U U A A AU Tansi # g8 ool F HuN or@en
AT TS & | AL WK o TIT 37Tl Il JecRIReRIemE # 38t Tegdl & for@m §
OGS T HEoll TYGARIETAT | JATRAITHCIRAANIAT: AT ||0 g & 6 ot
& ATHMUT H AT TR §RT AU S HAAA URFORT P HFEOT WAl Imardt o o
frar ® | 3t Ha @ Tarola Rudl & T d o Fel oRR 3 e & 5 39 #@ 4
3T, HUTH AT, GI, AU TUT G T A STedl BT gelled 5o AU & fIaR e =@y |°
AN F ST & AR orar & forw RAfy st & [y fovar § | 3red 9@ & fow
3ol OUThY, B T gF TUE AR IqeE st or gaer fhar & | A meR A
il g Hdl & v dRe Tel M M aRdeuwar H ' OIR 3AF  HFER
I, I, HITS, e g;, %, HITS, {5h, AT, I8, g4, I[E 3 ATA haAA: 3 dearia gIger Hdl & b
% | SHUPR 3EA W & dRG I AF &bg a1 & | T 99 & faarohy [Qudt &
Foedl A Hel WRR &I WERT &7 HJHOT R §U I Fifierd o SeRPIoMEd T
HA WTed fFqa Aot wega & ¥ O8Ed  3gaR A W@ H
Y, e, RIS, AT, FolRl, AT HE,AROT b, ole, 3@ Faaedl Qo1 fauf,ems or
MLUA B BEAY B G T IGCUS HI el ol dlcAl,gi & 9 &1 Ui

19




EESRIIRIS L | ISSN - 2349-3100

I, ETEehTellel HUTeT, 37T Eietell, sliaecan, Rese, 30 @, Ty, gHivashd,f 8,3¢
el ARG dad 3¢ & [TuaR &Rar afev | “Safaumea a=uf # 375 94 & forv
A G BT UINT ;T ¥ FAH YN B de, Aua, 59,30y ek 3 T P
MU, 37eceh I01,faarer 3nfe ua@ & | Al oeR & o el Jgdei & gFaey #
o Rgidl & Uegd foham & 3T Hebold FTYURINY Iy # 3icded faear & fham arn
T | 399 Ol dur degrli & WRER FoIeY & BRUT 3 YbR & ISR & Joia
frar ¥ 3 st o F T a1 o ufduea fhar ¥ 3R @er ¥ - nusleaAiReaRt
et g | 9 FIeART F AN dHa X || PHAT g R deger Ife 19w
a7 AL off & A ¥ WEWR FFAe AT F ASANT BT Bl &3 A FA FHAT AT & Fhd & |
TUE & & Pegl TUT FAPIAA F AT BT 0T A1 & 3AA TSI B Gl & &b qHALY
R Rudd yoma usdr ¥ | G ARSI F IFEAA AT AA F1 URRAY it F g
€3 © OUT Tel 37EH T B Y A Hel 41 §° A haol A TA UG 037EaATT
HEAD AT AT TAT A T 3G TAH el 71 & | AU & Fcg & qFaed H Hollal
b FRIOT H N HEAA BN GA HUS el 5 & | FEAY P IYHT Pl TUE A & faw
BN WARID AT WRR & AR Wacll =it & A & 58 Foadl # 3ueey Al &
gflefoT & gRT @ 30 dX B HelHifd TIHSM S Thdl & dAT 3 A H JIUIH
IR Ty W ERUd 3T 8 | 7 WIR & 3HUel Uil el o[guRRR # 38
el H 3 TOOH I Yo fhd & 3eoid del d —0HRIIRuS el J
YAYG:D HATT AT TUH & I T &1 HAUfI g9 & HROT HEAA YAB SAaren
FA AT | g i ¥ aw T R o & Fr afe el o Srae & wew o & e
B S I fhel off e @ g AL & FohdT & @y & @iy 3w fave oRfeufa & fow
STRERT eh T[E IATT TAA F YH Bl &Y AT ALl h ST Hbdl | HTI BT AT @1 AT
&fror e 1 fadared 31 g fray o off 5T A . Tay AwARa A o s Tegy A &t
Pl B 36 T BN ¥- ITTed UFAAT AT R AT T UOsdl | R HAAArT g
Wefed Aegar: ||0 3= SAfAfT Ut & ff 3@ 927 & gAdT H 3 3RHAT 3uaey
el & [Od Tugdan oer 1 § A H9T & gE T @ FHET @ Afh P sEAHeDbAd
UTH @ S § JU AT F AT g & @9 6 FF @ a1 § - 0AEY T §agE hEd
T T8 Hohel TATeAD 3R T FROT § H HTT & TT FRP @l & BRUT IFEAA
Hched HYH AT AT & —OHTIIIATNATIT & TEATA URhISEAMSIAYAT HeAlea: ||0
HEAA &b YARYAT HT TR A & HA # 3708 Rgial B UFgd B N Ufhar &l 3
deTd U el IT o 06 g AETAl oeAiRisiy dcragdn M HATT T g A
fRufa IfE ceaer off g ar g8 TEAA 37YH ol SAarell o @b YH Hel SAdrel & Sidl
T | 0 oRFFUfS daer AW aur gar o & & FHT S § | AT 9T W TRUT A W
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TH 2Td § N 37 o F A wg F g I Ah ¥ e waed Forer ¥ | 3wy A
FHITAT Helel & YU Rgid DHTIIARAUAA0] & HJAR Ig FAorel gt g grar
TWeq I IEAY & Fafeud waey favges fGd Rga 09 va Ha=ardn & 37
od ¥ a JE IS YA ION F g & IR | FAIfh AV o9 H FIS AT & & A
Y 7 i @ & | 8 3 UBR I & goll v M PUSl W OR o & ar Tgl
T g HEHA WG H AW Jerl IR gu AR H IFRATcT & ZHUDR Ysh oldeAq AT
A et & g A & | SAUPR Joll o9 & FeAT F eh HEAY QA & a6 o e
IO b & A § | TUAT  FHIAT AT el # U 3eg URRRAY g aee
HA & 0 d AT AVE] FAeaANHIA0 " HAT GI AT TegHAT Pl HEAA @A &l
QI A BT & | A & AT smat i Ry 29 & Auy 7 ot gecnReRemEs #
3cTea faTaryds aat 1 98 § | B 3HEAY 9T FA @ A Fad B qiRe ey umm a9
T & AT & g Sadiit aur faul &1 fHege eidr & dUT 3T AR XUl ¥ g oIl § |
fechg sTaey EAA S B agael & e T Ted U dlell Tl & iR TH Sl o
S P& A€ Bl § 38 ga: A¢ fHedr & | g Ha BT HEAA SAcAD P HTGEET
e, Al 3R Taaerfed gardr & | IgF g & EAA H 3uRRAfd & SRUT F1ds
AT T AR Sl 3fe & WRd 3R By g a1 & | =0 9@ o1 3Rufd 3R us=e
Ha #A A Al b TG FaeU g g AR Gl BT § | UBEY YA SAdh B AT
W e urg wearer Qogd 3R aregee # d9 a1 Id F 0T F Id T § | q8H
HTT 3 MEAA & dl 39 ATdd Hr af S gl & dAT A H g il & | AT HeHA H
Bl WX STceh drETyg Blar §Weg IS Ig EAA Oder @ dl Siide & #ALIAY 9N
fieelar 3k wfdies aamar ® | Jaw g & @ho & a Sad B GIa  ATRad,ger &
Q geh TUT GeF &1 AUV HIAdTell Tl & | ST & STeAeT H JeH G Pl T Iig
GAA WG A g A UET <Iih AT & @ ¥ & Ud I YN T H Fh AT TE @ A
PIIER 3R BTl BT & | & HEAA 3R o1 Ha & o 3N a9 7% & b o ar
SATeTeh UTe Bl &, AL IEAA YA TR ¥ b g ot ArodmaedqT F g@luad gur 3R
dalg o dr § | 3EH H@ &1 3RAUfd 3R g ' A @ O Ade e #A 3
LTIl IR U0 Tg F b Wl W ATdD D HeUrg ddTdl & | ARV WIRR & AGAR
IEAY & AfFea dat # YT & & RBgid W I 76a IR & af Tug @ Jar & &
A geer Hral F FERA T sURRATT agUr HATHRS & PN § | Pad qo FEAA &
HEATY dUT ey Ag A f&Afa & fhfaq g@ e aiareh aidt & 3R afg s et
# Td IEAY TIEA & dl e B A’AT BT & UIF BT & | TWE ¥ T IEAY H
faffiest amat & FAfd 3 wet & A ¥ | AW F 5 ypR AffeT wgt Fr 3rew o9 A
fEUd & W ATdd B U B Tl Bl b Fead A N $O gF gHdd BRI § qUr 38
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YR R Rt sAfauamre & RAget J 3ua 7= & wdig oot &1 § | 546 3gar g
Ife EATY & A Sdd el HergUe AR TdeT 3qH T & |M @Y & Tg Add B
i@ drell 3cafdes gt aren HE gig I 3er gelt R gdd dgarar @ ¥
|“TUegar FEATY W A FAde Feu aF IAT MWee #A fw & wwfed
RIATe, UG, T d &1 ¥ 8,508 e cTagR dladiel GE T & & gfd 3regmer
IGAdTelT ,JAT HAUT IAATell dAT ai9dl GRT AT BT & |'° (EATY HAISA SAcAdh bl el
3fed dieadrenr IERET @ 3T 3760 & g@ 4 Iop, Redreiel.Sied, iy vd ramad |
I NNETell [ gigEld T ThiahR @ gl RRETell Bl & |V gu 3(eaey g ar &
S T, AT gAarelt, RSN, pedareh, I & GA AT SsAh gidl ¢ |*° 3reaey
I & PRUT SATdd GEI D JaT HAaTe, AfoA e, geTeld, fade AR g & e, 3ol
AR gder SEaTell BT ¥ | sh & IEATY el W Slicieh UTdr Ugid @1 lar & | i e
g # A9 W SAdh AR A fAard ar g.g:@ &1 HEl gldr § dur g0 @ Gy &
HRT Ol &30 fh & g g Sl & oAl el & | WEHEY UG & PRI S
gd Jvaregs AN Wl g ¥ | $g I AT & HEA @ H IRT G A SAdD B
g @ fave giar & e @idl &Faeury eiar &0 Siide & Urg: 8 ¥ @e oar
U 3Ed FHEd 390 # Ry g@ar ¥ | I8 $g e P daERgHfG Q9 b
et aredrie ¥ HT AT G & AU BT § | > FHACITAT HEATY U & Sad Y YA
el el &1 WAL W § Saih 3 Tg A A1d A &UT ST STclh Bl YA Bl &
Ued d § | WEH A § FHcg @1 M fIRR I § A1 Heg b PRUN b Heqd A ol
Y WIR & 3cded Tafvid 3 U § | 3¢ AR o § A A & gF RBya @
dr g A0 Q,Tegdr U & df STl &, Horel [&d & ol o &, g9 &yd & @t s’
A, 9% FEATY Bl ol W 4, Yeh FEAT & dl &1 § STafeh HRAA Ha # A 8l W Hcg
TITH ¥ FE TS & |7 HEAY dAT HEA AT § Bl HAT & Headl A DAFHRRIIGIRI Ted
fy &0 @ ggem ¥ | 36 U=y # Po fARE Rgial o1 ufduea fhar =r & 3R e
IAT & B HEH W & Hegdl A TegdT Hcded FAecaqyl BRP aldl & AR YA TS FEATY
T YA B S & | TH YR fGhT Haxy I8 H G @l § de 3HT UhR
HEATY U5 o HUAT Bl ¢ § |PHFT g FTATY QIR SATdP B YT 9 Sl I §
Safh g TR d IEA Hg FH AT SA1dh & v g Adr &1 HROT 9T & | HEA A
A T b BIT g W Aded fAR el & . gg A Fcg alar &,2Mer & g &1 ner &
o Ui Uy <afth & @ TAT H JUT AT S BT & | TUE § H AW GO gRT HEA
T AT TAAY V FHAAT By & Teedl A TAT Bgial & wadt aat o 3ue
AYT ATP TAT FAT IFFHAUH T GIAETOT T AT L 38 gioud 3R Toafad forar & |
HEHA AT § FFIAD HCA & el HA Hcded FEAYUAGID Add K&dd & 300a &
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fohell 0T W ugHar AT TaT & | el A WRR T T F IEH N AT 38K
HAYTT AHATAAT IR BellcUled & § a6 Wadl dawil = 3 FUT F HEATY FI Tk
SRT YH BT UGl I P Ughy &l geprfrd fopam & |

"o

14aRe |fear ;1/2-3

2 HTAYRIR ; 1/7

3 FECUNIARERIATEH ;12/9

4T ;8 /34-36

5 STDTATHAH ;5/14-16

6 SITHTIBR ;1/6

7 G SR ;1/44

8 STHUNIRRY ;AT |, #1eh-9

9TE ;IMYATATLATT ,&i1eh-1

10 98 ;HATEATT |, #1h-9

11 T

12 TE; HATEITY, S1eh-11

13 FECURIRNBIRIRITEH; 24 /85-96

14 ST UIRSTd ;1/51

15 SITABTHRUTH ; HTTHTCAT, #1eh-8

16 9 Iad DA ;16/20

17 Wehlgeha ;&1h-34

18 AT ;30/45

19 SITAIHITH ; HTAh AT, oo, &lleh-8

20 ATTARY ;TCHTAH S, AT, Si1eh-8

21 TIERIATEH_ ;hJHTIH, eh-8

22 FECURRENIRATEH; 45 /36

23 AFHERITBIA ;6/169-170
TEh Ay, G8pd fasmer |, e afdares e
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goril Ifder ot urifdrasar

Sfo 3/er go
TRY ded AR B WA HAd 9 JU HGGURT B UHH AIGd B oA
JorileRT BT ATeT HIRART AXPBla B MM 21 30 JoT B JTA I3 AHAAAD Bl Bl
Sl 9IRG 32 U g3 39S WIS 3w g fidd Ud AT Afda HIT RO & | gerdt
UF Add Bid & 3fafq 3ad fidr gl 3R Wellaidal QR off | JANRT anRT & 31T
HfR o oft JABI foram B 3R foeft ot oft Uv @R A B e It aIRAT B A
Ugarer 21 fheg goRil BT WS 3 AQGH FANUR TAGTT & i Idial U BT B
AT A a8t b BT & G U Aam 290erckd hdl &1 3eidhl foidel Iseied & &m| ofrRd
S 29T A oial 3 oA, Wiy, dof, o%ct, dul g faRaRr & oo I8 &l dal feHTd @
ATaed g St & 3R g3m off T ARG P ATEA A Id BT IdE & B dchleie
AATS A guiord, Sfciord @ ediord dgdl 3R B3I Bl Acdiall o, @R 3R AR
el TR AT T UET RN o, IKTAT Bt HIde Agpd & org oft, gH B AH W
coft 3R FeAwwe B 3fT B ceft off i woT 3R yom et & srued wder A feEE @ ae
I omad gof fadeft e ooy Fiom urenm o 3@ wifeld FHeem smAE & Tl FoR
IXERT A Uied, AT g #Ifid SddT 3USAT INHAAFHAT Jd b FATI-JRI 3T
acnfdeard off I gl oft | oA 3R HRARN @t gaem H JE 3id I gam dfesws Horar
® I 3Gl B YA BN Y I I@ JgeT USI| TA IUAGQU I b crgiater H
o7 @rd o g Fu-oniftay ugarg, g ferrem & ot A Terplarasr 3mem @ fheor fezrens,
AR JIPIT B oifdd T/, A BT B IBI 8 AT FART AecT | TA BA & Al
o ofdd A Ryl g @ Bru a1 Hor ‘o wfde”| @ afm At & Fduas
FUrarel T gerdler P AU AET HeIURD 3R ATeadrat
gorfl o “UR"” P o AT uRBcuer B T IAS A H IAB dlblgRAe
gReBIoT YIRT | SAIbHIIA B ofdel 3R AHeaIdiiedT 3eid by Bl AR ueT & o
3B YT H dl URiRe on & ame off 31 URiRiear ¥ arcad - adee @ e
gda<it T@empr & afdes T JAefoe Jedl @ dger @) araa A uRifdiedr @
gdadt vd adere et @ dcef F Iwen 3fd gen Fifs Wifdcr emead @dar B, 3@w
2l 2 3R ARl dd Uel-UeRI Siidl &1 31d: 3ADI HAdl dobleie uRRafadl & ar adr
& 2 gdae uRRafeet & off 3um Fouies dar § swiq of wffee ofa a9 @
AT A SSH FE IW U 98 RAiERd & St B 3 gt A waR AR gerd Qe
& & Afe Ert iR adae R I IaRar &1 gerflerd o S oft fomar & 3w
3T YoTIedel T BT & | TT-

Jdr o fFae B, e & 9 it afer afers & afersr o TIHT B TTHd |
oifdsr e otor, Jdeeer A aF, HE UH-UPpa A, Pl o3, BT B ?

3Uel YT BT AMHB I B gU 3Jealel Ulsd oiedal H 3MMcH 9id d oIfdd o
AR | oA diedAeE @t e & gerft @ dred URom off | 3ot gwefd foega
2| 3@ oled, TR, &Y, fqure, foor, W Jeft @ 3R e wem # oy T swfew
JAAX ARAT ofedal W ot @ fdaed @t sifde oo 31 gerft & yd off 3w fagmet
o AABE [T o1 3R T JABRT B YA ARpd-UIpd-UH dF el 3Tl &l T
AT & SfaRad #Rrdl, doren, dfde, JeRI!, HACH, Bools, 3fedl, AT T FS
Slerordier amuialt # off Jww U ¥ fheg gerft o o1 wdAme @1 avfer feem ? as
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3 At JomR W SUen 3wl FHB fafvearsi F uRyef ¥ RifE @ = s
smeef FATSr UG aneel edf @t ufeer @ 2 UY uml & ameef ARy g™ aeled Ud
dihdoreT @t 918N &, AFQUl fded & AGA] B FeHH e Silde B JHURIT Ugd B |
fpf oft A B 3iue offde JWyde =did e B fu uE 3nféa gar & 5 ' ug
ATy JA of fF 3IJBT 30 Ag, 3T JAATS, 30a [, IS, Aa-fuar, e,
UST & Uld T dae & ? e, offer, &, Siegr, 3MEuled, 08, #ier, fower, &=,
geggca, fadepelicTar &1 Sitaer 3 I Hewa & ? VAT 3neel Siae [6RAe! 3refdevl & Hied
IAA Ifd B T B | Yor Ulauterd SR P Siiaerdia @ duiel B2 gorll of ford BT
@ TN B & AdBIMADB & oY Joril JA B 36T Had 8, I 30 T B Ui 3feTed
UH, 3ice 9@T, WA [Jeard vd orgd Ui 3¥d & 3rfq R B & 3reiedar af|

“SR 3d PUC TR PR &6, Jel Xded A HIATET”

3t Faded Ed U TS BT AT T WE Pl W Bl AMSU | GAS UAD dbict
F et a7 felt B & E R 3a g @ R H bue off P U @ orid @ B
gorit & oifdm & faer @1 g 31 e & 3@ 3awent Eidt € foreet sifdree g
it U sraven B, gorft o IifHETs EldR 3Ud Tedd & AMU e H avier fmem B
arerfq srefiee uiita & fow sifdrareeerdar amasas 31

HIT 3R oTaTe I AP AR W B oRF Aedeer @1 formuur I@ia feam 2 smer
ft 3T aga snaeIdar 21 Far A AR Forer R FAAUU @1 oomd FE B A Aar B A
AT FATT B offar & forT ema F Jar FrRf B A ¥ 3AST yeTd JAdss AR Wi B
AIgeEll W USAT B, Add Al T B Uld ok AT B A el B ged H off Jdas b
ufd U 3R FeAS B Aqd H g oRT oTa A JA P AdT BT & I8 3Gl B,
AT SR AAPH BN VAT Ao [BAT 3R Jer F & THAdT & Ao UAT 6 sirdA &
3R Id & EAIS Jolgell Tl TA US AR Y udd & I A, I AR B W &
Ul 3URYIT WA & 39 g A g R Fw A FI & ond 32 ofw @ amen
fBrtemt 2, serer off aqgaer 3 3Ny FiE WA E o9 WU HRed & AR EGAW Udd
od? Ugad € dr I gNd EldT EgATe B ged A N od & | 3o Y JHI d B |

AfE 7g A wga faeneh
o P U Jag sHeag A T Setr-oetd IR |
HickT B 3rd H afkd B Tord Tl e & Wi &, aifkd @ AT A A BAT
&1 uRUTe 3R 31ETel &I =TT 3iUel 3T &l Sidl 8-
sl e fog oider v i et sifdemern |

frg w#fdm o Uid & fIT ot &1 uRER 2l amaedsd 31 ¥ & uReR & fou
JATAT R AT AdH U E 1 HREA B Hur R W B F N A golf 3R &
Od &, 3A 3Uae A U SRA 3AD 3MEBR B AT B ad -

JAg IJA B Aeol JFATSH | oiel AHAS o ITHMe BIS |
AFd AT JoUS A6l | Jbed Hib TRIB SiTHAT | |

R @@ @ & afled e AJ UM ofidd @ ofar @t
SleH-GleHTea] b ATANDG ah H IS Wl & A BIHA-DIE BN eoictel sra
A B A Z, BH PG B IFAT A AT B JU-@U A HAd B BT Igal &
qoraTel @ Ierwr A Yof fafdda & omar 31 FR uRadeshia g vde axg #

4% %
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e XATAD &, Upid & off uRada ald 2 fheg oifdes uRadal @ 3dem HedT
Taarg # uRadea e Bla E, I Feft uRada & of B @ s F @9 T wuw A e
UHR # T BT E1 ST UBR A B Aq-3RIq gradl F uRdde 3T B SNefrd ot
# sraq gt afie € I BH| AW B Aq-3RIq ghael @ forefor sk ey &
AraATiors uRRafaat siir ufRder sifdes Iawerl &1 Aqw off AASrBar @ dgd 3l ab
goAIfad BT 21 3Ma & Jael & ofcd & Aifaes e ifdes gan & feeg snenfers
o & gfie ¥ g B ® aw &1 Jouar & As F A vl @ Ien B,
ATHANTS AT ATF Gadl # AW I\ U g, offa-fergalt @t afoerat adl dor 39T % B
oo Hw goe forarfor 3R wAveror &1 iR 21 39 & gor & w@ur o Hh aRear w

UeR fham 3T ST FoAMH Wi RAAT B BT off W & Tg W 3T Bacl
R de & g el & o= & afcss 3@y afmai o sad Rer oo @ &1 yxrR
3R AT H Alcraren 21 Jar Uil F gera, Huel, HaAE, T 9T B2 T & | gerierd
3 safau 3dRevs F o an-

90 U0 R gd7 8| B gvs faga ven forq &
HAT TRE IR gHa W fag s gt Fa dler JR|

goRfl & P H Al JeATST P e el off & S 3IF I B 3 BT
ft &1 Tl o1 A Tl AT JFABT I A U AA P! IIF BE Jbal & FRT o &
T @B 3UeT BT AT & bt off UBR B BT B Bodar TS BT dH & &1 gerit
B AAS A ABT 3NYRerds TATS ab & [Aed a=1 F UF agd I8 AT o T g A
U ¢ 5 goRll @& Je & oid o fadeft e Safs amel & Feer @1 omids gef <oft
2; 3¢ B XdAdT U FU 3N HIWI dad ok bl & [beg dedal & uedrq ford
3id AATS Bl BoUell B o1 ff g8 3N @ o5 | Jafu el T defors fdey @
qﬁzﬁ%ﬂ%ﬁamﬁ?m%maﬁémaﬁsﬂawﬁﬁa%sﬁmwﬁqﬁggé
AMers fpra & figar ang; afdl & AORITERU g3, WORITERY B TA IR H ol
sigfdeara @ guamsit & AANG g3, Radi & e qom # JawR Fa3, szﬂTasraszzHra
IR Bl Adioraen fGapRia g adt forefaar, cRicem, srialy, A & 3ddcd, delb,
dcTlceplR, &I, fddaredz Jdd, Reddel, Hs-dieide, Hiaaeel 3T 290¢lE del | foele
3R off forefar & o &R srefR 3R 3wl & o= geRft o JAAS P TH TN 3raen
B U TFT H & < form en-

aifé dv faR & Aiderar J9 afa geifa #E HoraT ||
g & g AHAT ager
gorit of 3TRbIUs H AATST B oA dcbleiiel GGl &I dvie fpem o a8 3mer aft
=t @ & Tl g2 31 AT gorft BT BT BictorRil yAIRG Eldr g1 anare
d ARAT WHd d Fefl Ty omal B AT BB AFERAAGA” B BT H A
Jdaar Ud HAlfcibal @& AT USRid fBAT| 37 UPR ARA ARpId B 3Isoddd Udi Bl

@ ARI-ATT ATA I Uil BT off AT a1 B S URK: 3T B ARG B A BA gU
Hledl B g H I B -

AR Ag O g Giig HAT| Usd AS of INeT o | |
Iz fyoies 3ueafE oumem dfy oo afE e

# I>-Fory Arar-Uar-ga, ufg-ufe, areft-das, mad-entid & Redl &
JecTd HU o ORT UBR A Bl oA UEdls & IJA ARG JATS Pl 3Adcd Abeard
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g orar 21 Real & fafed fasary g 3mem o & @ 2, e & dicd|ell 2 UAUsR
gedl O 3T &; JY JARN dreft iR el €, Aeeie don # TR [AudAdr @d g,
AT T T AR H 3rels INfHAT &, AGHTT @t T T Bgal & dgrad & W B
ool & 3EPR Tden dg T B 5 T 3w Jelt B 3 3 g AAFd E UA oflen b
foe & gerft o Fer on-e1g ofiae Jag Ud IAT| Hedid o o AT AT

cell & AT H AW &l g, oMfed ofdl 2| uRar IR Ja fag@faa & @ i
gH o B W & 3R 3NH dg W 8-

e I AT o uwfe, sft Fafr Puec wog 2 I
Hea Ang g Aafy, Fa ReRa, gaRa Jes 21
Fifes IMaTe) geRfied Fed: Gihdoe @ [JUTd Bid & foleat drel e @
38T “oNp HeaTo” A ol a1 -BRfa anfafy sffy st g AR 9a1 J9 &€ &g a1

AT UH fadmefier urft & fheg Al 398 fGde & @A g a1 & 3R U+
J ARG U 3 dvee Udld &l oordl &1 o Jemel 3dAd AHA 3dr @ dd 3A
TeAT BT & {5 oy a8 dw Ay @1 o1 98 df ;| B BRU B-

oA Hgar A1 FaT B

uReR Jer sifda J2 AR 3 TRA NADA P
g FIg forRA aae = qita onfer afa a1 @t

a%a?zﬂaamaaﬁ gfer aifer afer e 3t

Hedoled g3 A 3Ncociel 3R AdU & IdTa &t &1 3MHodle 3R JdT &
vt A BebrT el & 3mIey &1 e Fawrt HU FErd alar 81 blager # oft uey @
diH & US TWER B b Adidelerd! @ oMy B MR W UE g @ gar
SoNarR derayel Rafet & e F #atde a9 oRiRe enfiet # ghg & @ 3 3R
gard B IO H YHH g- Al &I FU e Jd @t RucH g wardt € %
80% GO 3Uel &a @I YB3MA 9 $eAT WRUT AT YYHST A PHed & al ol QI
orifer I Forar B1 98 Aeft yBR It Rrest F Fow & Td F I AGRE AdU 393 TR
&l Wed Ul & 3R 98 U Wd o- AT gerRil of FaT -

AA B IYAH, A JAGAT A AA | HA dg oA &3 & Hag Fad &l

Hell & 8 a3, dId el @Ed &t 11 gorl 3ol Hiol JFE B AI-JN |
ity @ udifa #e gea = &

gorft I8 Aad & 5 AJT B ofidd # PR FAgcdgol el [dT 21 3T
oftadl & 3ol JF-G:H, AoI-[ARA9N, ATA-3MUATE, Ioelfad-3deliad AN P THAH BRI
B (FF) & 2

gorlt urad @ Je wH e Aeri 3@ A aige aiferd, & g P
3ol Acellicsll & U AGA Yd & goil & Ig Ul 3cded BRIR Ig &l

JAchdl &-

WA VA THIT AA, B S o Dig | ol Uol JAWOT o, HU H1g A S|

i A ura “@r” (Tax) @& ol & J& Jiaen @ fou yier &ead ad o A
UGl Uded gdl &, Uell @t Wafdpary R &2 3frdl ode @l oA UUell BAt &l
SAPBI T TP A Aolellicadd Pl Blel AU | Ngferd Asenia g Jad W Afdd diesd
JStelia B gdl & FAAR W JeRl B <o (ARA) H d TS qRIb AHE oW A
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AYSIRIHaT B TAR & 3Ua f&d A F Jar & VA A gorft &1 Jowmeel uerar
ST @& Hedmol 3R FI-JAT HI Ao IJE of ddel oNell B AUl BI Yol HEm &
aifug gereft S HEe Had big @ 3neef @ geoniad dHeem off g-

R FJ A AMSE, I Ul B U |
USRI Feher 3ior, gorlt Afda w1

afefiol o Smid, aul, &H, oA T JFSAGd JAAST Bl W < o AR A
UA® oM F Yol off FHem drEd , J@ U Jar A A fHar om, gerft o off e
& IRa 2 swifq ve O o et seceEn # Uem (@) I B gHd wd & ol
wg forefar, gt a1 i 3EEl @E R 3T qor @ 9 FewRamsht HA A us ferefear 3k
aifdtem B, 3Merem @ FHol B U al orda @t 3R A Pl yIrA U o @ & fheg Qe
# ufefeer et oot o Ald ¥, oAl goer @ g H cH dis 2d & AR gemd
gUvT & RBrer E-

“AEHACT P UGl P @R Gl B 3H UR,

o BT AT & FET 36 off IREe AT FAR

I8 JAR olel IR ugd 3w a wd o B
oial farfesr 8 oo, snft a siar fafd aror 2

gerft o Sifge &1 AHI el [ @, ofiae &1 ®is UAT &R @@l & o gordt
@ Yot e ¥ @ IR & Aea oitasd & Ay uegslt 3R #Aea g & BHa BoR
q arenfaes eraeait & A REoT gorft @ fadwar 3-

“gerefter R ofta s Ty oirg afedt A

31Idr

g3 I ot fag onet forfer eqoior g g ufdaret
oifg Sl G/OT S8 &3 OIPF o AUl ¥ oS | |
- gorfipd AU STABIVS, Y. &F. 91
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Analyzing sun-like stars that eat Earth-like planets

David Salisbury

Some Sun-like stars are ‘earth-eaters." During their development they
ingest large amounts of the rocky material from which 'terrestrial’ planets
like Earth, Mars and Venus are made.

Trey Mack, a graduate student in astronomy at Vanderbilt University, has developed a model
that estimates the effect that such a diet has on a star's chemical composition and has used it
to analyze a pair of twin stars which both have their own planets. The results of the study were
published online on May 7 in the Astrophysical Journal.

"Trey has shown that we can actually model the chemical signature of a star in detail, element
by element, and determine how that signature is changed by the ingestion of Earth-like
planets,"” said Vanderbilt Professor of Astronomy Keivan Stassun, who supervised the study.
"After obtaining a high-resolution spectrum for a given star, we can actually detect that
signature in detail, element by element.”

This ability will add substantially to astronomers' understanding of the process of planet
formation as well as assisting in the ongoing search for Earth-like exoplanets, according to the
astronomers.

First, some background: Stars consist of more than 98 percent hydrogen and helium. All the
other elements make up less than 2 percent of their mass. Astronomers have arbitrarily defined
all the elements heavier than hydrogen and helium as metals and have coined the term
"metallicity" to refer to the ratio of the relative abundance of iron to hydrogen in a star's
chemical makeup.

Since the mid-1990's, when astronomers developed the capability to detect extrasolar planets in
large numbers, there have been several studies that attempt to link star metallicity with planet
formation. In one such study, researchers at Los Alamos National Laboratory argued that stars
with high metallicity are more likely to develop planetary systems than those with low
metallicity. Another study concluded that hot Jupiter-sized planets are found predominantly
circling stars with high metallicity while smaller planets are found circling stars with a wide
range of metal content.

Building on the work of coauthor Simon Schuler of the University of Tampa, who expanded the
examination of stars' chemical composition beyond their iron content, Mack looked at the
abundance of 15 specific elements relative to that of the Sun. He was particularly interested in
elements like aluminum, silicon, calcium and iron that have melting points higher than 1,200
degrees Fahrenheit (600 degrees Celsius) because these are the refractory materials that serve
as building blocks for Earth-like planets.

Mack, Schuler and Stassun decided to apply this technique to the planet-hosting binary pair
designated HD 20781 and HD 20782. Both stars should have condensed out of the same cloud
of dust and gas and so both should have started with the same chemical compositions. This
particular binary pair is the first one discovered where both stars have planets of their own.

Both of the stars in the binary pair are G-class dwarf stars similar to the Sun. One star is orbited
closely by two Neptune-size planets. The other possesses a single Jupiter-size planet that
follows a highly eccentric orbit. The difference in their planetary systems make the two stars
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ideal for studying the connection between exoplanets and the chemical composition of their
stellar hosts.

When they analyzed the spectrum of the two stars the astronomers found that the relative
abundance of the refractory elements was significantly higher than that of the Sun. They also
found that the higher the melting temperature of a particular element, the higher was its
abundance, a trend that serves as a compelling signature of the ingestion of Earth-like rocky
material. They calculated that each of the twins would have had to consume an additional 10-20
Earth-masses of rocky material to produce the chemical signatures. Specifically, the star with
the Jupiter-sized planet appears to have swallowed an extra ten Earth masses while the star
with the two Neptune-sized planets scarfed down an additional 20.

The results support the proposition that a star's chemical composition and the nature of its
planetary system are linked.

"Imagine that the star originally formed rocky planets like Earth. Furthermore, imagine that it
also formed gas giant planets like Jupiter,” said Mack. "The rocky planets form in the region
close to the star where it is hot and the gas giants form in the outer part of the planetary system
where it is cold. However, once the gas giants are fully formed, they begin to migrate inward
and, as they do, their gravity begins to pull and tug on the inner rocky planets.

"With the right amount of pulling and tugging, a gas giant can easily force a rocky planet to
plunge into the star. If enough rocky planets fall into the star, they will stamp it with a particular
chemical signature that we can detect.”

Following this logic, it is unlikely that either of the binary twins possesses terrestrial planets.
On one star, the two Neptune-sized planets are orbiting the star quite closely, at one-third the
distance between Earth and the Sun. On the other star the trajectory of the Jupiter-sized planet
grazes the star, taking it closer than orbit of Mercury at the point of closest approach. The
astronomers speculate that the reason the star with the two Neptune-size planets ingested more
terrestrial material than its twin was because the two planets were more efficient at pushing
material into their star than the single Jupiter-sized planet was at pushing material into its star.

If the chemical sighature of G-class stars that swallow rocky planets proves to be universal,
"when we find stars with similar chemical signatures, we will be able to conclude that their
planetary systems must be very different from our own and that they most likely lack inner
rocky planets,” said Mack. "And when we find stars that lack these signatures, then they are
good candidates for hosting planetary systems similar to our own."

Added Stassun: "This work reveals that the question of whether and how stars form planets is
actually the wrong thing to ask. The real question seems to be how many of the planets that a
star makes avoid the fate of being eaten by their parent star?"

The research was supported by National Science Foundation grants AAG AST-1009810 and
PAARE AST-0849736..
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