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F]k]wx bgdlhb]k dmqhbgldms ldbg]mhrlr g]ud oqhl]qhkx addm bnmrsq]hmdc ax Z�.Ed[ ]mc ZEd.G[

ld]rtqdldmsr ne hmchuhct]k rs]qr ]mc hmsdfq]sdc khfgs eqnl rsdkk]q onotk]shnmr- Gnvdudq rtbg ld],

rtqdldmsr ]qd khlhsdc ]s ghfgdq qdcrghesr ’y/ 0(- Qdbdmskx+ vd oqnonrdc ]m ]m]knfntr ch]fq]l ne sgd

nwxfdm,sn,]qfnm ]atmc]mbd q]shn+ knf’N.=q(+ ur =q ]atmc]mbd+ 01)knf’=q.G(+ ]r ] mdv ch]fmnrshb

vhmcnv enq dlhrrhnm mdatk]d- Hm sghr Kdssdq+ trhmf qnatrs khmd fitw ld]rtqdldmsr hmbktchmf sdlodq,

]stqd rdmrhshud ]tqnq]k khmdr+ vd oqdrdms chqdbs cdsdqlhm]shnm ne N ]mc =q ]atmc]mbdr hm mhmd REFr

eqnl IVRS.MHQRODB rodbsq] ]s y±0-2z6-6+ ]mc svn lnqd vhsg Jdbj.LNREHQD rodbsq] ]s y±1-1-
Tshkhrhmf sgdhq onrhshnmr nm sgd knf’N.=q( ur 01)knf’=q.G( ok]md+ vd oqdrdms sgd ffqrs hmedqdmbd ne

f]k]wx bgdlhb]k dmqhbgldms ldbg]mhrlr eqnl ]m dmrdlakd ne f]k]whdr- Sgd REFr ]s y±0-2z2-3 ]qd

bnmrhrsdms vhsg sgd rnk]q mdhfgantqgnnc f]k]bshb bgdlhb]k dmqhbgldms lncdkr ne sgd Lhkjx V]x F]k]wx

sg]s ]qd cqhudm ax bnqd,bnkk]ord ]mc Sxod H] rtodqmnu]d- Rtbg dmqhbgldms ldbg]mhrlr sgtr nbbtq ]s

kd]rs nts sn y± 2.3- Gnvdudq+ sgd ghfgdrs,qdcrghes REFr ’y±2-5z6-6( g]ud udqx knv knf’N.=q( u]ktdr+

qdud]khmf ] ch�dqdms dmqhbgldms oqnbdrr ]s y/ 2.5- Rtbg knv knf’N.=q( u]ktdr l]x ad b]trdc ax ]

q]ohc ats hmsdqlhssdms rs]q,enql]shnm ]mc.nq ]cchshnm]k rntqbdr- Sgd mdv ch]fmnrshb vhmcnv enq REFr

dm]akdr tr sn qdud]k sgd tmhptd ffmfdqoqhmsr ne f]k]wx bgdlhb]k dmqhbgldms nts sn bnrlhb c]vm-

Gdxunpcr7 Bgdlhb]k ]atmc]mbdr ’113(: F]k]wx enql]shnm ’484(: F]k]wx bgdlhb]k dunktshnm ’47/(:

I]ldr Vdaa Ro]bd Sdkdrbnod ’1180(: Rtodqmnu]d ’0557(: Lhkjx V]x F]k]wx ’0/43(

0- HMSQNCTBSHNM

Rhmbd sgd aqd]j ne bnrlhb c]vm+ sgd hmsdqrsdkk]q

ldchtl ’HRL( ne f]k]whdr g]r addm bnmshmt]kkx dmqhbgdc

ax sgd ahqsg ]mc cd]sg ne rs]qr- Sgd atkj ne ntq tmcdq,

rs]mchmf ne f]k]wx bgdlhb]k dmqhbgldms ’Shmrkdx 087/:

O]fdk 0886: Jna]x]rgh ds ]k- 1/1/]: L]ssdtbbh 1/10(

rsdlr eqnl rodbsqnrbnohb nardqu]shnmr ne hmchuhct]k rs]qr

hm ntq Lhkjx V]x ’LV( ]mc rstchdr ne md]qax f]k]w,

Bnppdronmchmf ]tsgnp9 Pntp]cddo Ag]ss]bg]px]

rntp]cddo;htb]]-hm) r-ag]ss]bg]px]2;gdpsr-]b-ti

hdr- Cddo ]arnqoshnm khmd rodbsq] ne LV rs]qr dm]akdc

cdsdqlhm]shnm ne sgdhq ZEd.G[ ]mc Z�.Ed[+ qdud]khmf sgd

bgdlhb]k bnlonrhshnm ne sgd HRL ]s sgd shld ne sgdhq

ahqsg ’d-f- Dcu]qcrrnm ds ]k- 0882: Etgql]mm 0887: G]x,

cdm ds ]k- 1/04(- Sgd rs]qr rgnvhmf sgd ghfgdrs Z�.Ed[

u]ktdr ]qd sgntfgs sn g]ud enqldc ]s sgd d]qkhdrs shldr

eqnl HRL sg]s g]c nmkx addm dmqhbgdc ax bnqd,bnkk]ord

’BBRMd(- Nmbd Sxod H] rtodqmnu]d ’RMd H]( dwoknrhnmr

adfhm+ lnqd Ed hr qdkd]rdc sn sgd HRL sg]m oqduhntrkx+

b]trhmf ] cdbqd]rhmf sqdmc hm Z�.Ed[ ur ZEd.G[ enq sgd

rtardptdms fdmdq]shnmr ne rs]qr-

Sn bnmrsq]hm d]qkx bgdlhb]k dmqhbgldms ldbg]mhrlr+

Z�.Ed[ ]mc ZEd.G[ ld]rtqdldmsr ne sgd nkcdrs fdmdq],
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1 AgUssUbgUpwU ds Uk,

shnmr ne rs]qr ]qd qdpthqdc- Sghr hr ]krn onrrhakd eqnl

Z�.Ed[ ]mc ZEd.G[ cdsdqlhmdc eqnl hmsdfq]sdc rsdkk]q

rodbsq] ne d]qkx,sxod f]k]whdr ’d-f- Sq]fdq ds ]k- 1///:

Sgnl]r ds ]k- 1//4: Jtmsrbgmdq ds ]k- 1/0/: Fqddmd

ds ]k- 1/02(- =s ghfg qdcrghes ’y± 1(+ nmkx ] edv pth,

drbdms l]rrhud f]k]whdr g]ud hmsdfq]sdc rsdkk]q rodbsq]

vhsg rtflbhdmskx cddo ]arnqoshnm khmdr sn dm]akd cdsdq,

lhm]shnm ne Z�.Ed[ ]mc ZEd.G[ ’Knmnbd ds ]k- 1/04: Nm,

ncdq] ds ]k- 1/04: Jqhdj ds ]k- 1/05: Adudq]fd ds ]k-

1/13]+a(- Sgd u]rs l]inqhsx ne f]k]whdr+ gnvdudq+ ]qd

rs]q,enqlhmf ’REFr( vhsg sgdhq eq]bshnm hmbqd]rhmf vhsg

hmbqd]rhmf qdcrghes- ZEd.G[ b]m ]krn ad drshl]sdc eqnl

qdrs,eq]ld TU bnmshmttl ]mc bnlahmdc sn � ]atmc]mbd

eqnl dlhrrhnm khmdr: Z�.Ed[ g]r addm chrbtrrdc enq ] edv

REFr nts sn y±2-3 ’d-f- Rsdhcdk ds ]k- 1/05: Btkkdm ds ]k-
1/08+ 1/10: Snoohmf ds ]k- 1/1/: Rs]msnm ds ]k- 1/13(-

Qdbdmskx+ sgd knf’N.=q( ur 01 ) knf’=q.G( ok]md

enq dlhrrhnm mdatk]d v]r entmc sn ad ]m]knfntr sn sgd

Z�.Ed[ ur ZEd.G[ ok]md enq rs]qr ’=qm]ankch ds ]k- 1/11(-

Sghr v]r a]rdc nm sgd ]m]kxrhr ne dlhrrhnm,khmd rodbsq]

ne ok]mds]qx mdatk]d ]mc GHH qdfhnmr rtqudxdc hm sgd =m,

cqnldc] f]k]wx ’L 20: Ag]ss]bg]qx] ds ]k- 1/08+ 1/10(

vgdqd sdlodq]stqd rdmrhshud ]tqnq]k khmdr g]c addm na,

rdqudc ’Ag]ss]bg]qx] ds ]k- 1/11: Drsda]m ds ]k- 1/1/(-

Khjd Ed+ RMd H] ]krn oqdedqdmsh]kkx oqnctbd lnqd =q sg]m

khfgs �,dkdldmsr khjd N+ vgdqd]r BBRMd oqnctbd md]q,

bnmrs]ms knf’N.=q(+ rdd Jna]x]rgh ds ]k- ’1/1/](- A]rdc

nm sghr bnmbdos+ =qm]ankch ds ]k- ’1/11( hmsqnctbdc sgd

knf’N.=q( ur 01 ) knf’=q.G( ok]md trhmf ok]mds]qx mda,

tk]d sn qdud]k sgd bgdlhb]k dmqhbgldms ghrsnqx ne L 20

vhsg ghfg rs]q,enql]shnm ]s d]qkx shldr ’/ 7 Fxq ]fn(

]mc f]r,hme]kk ±1z3 Fxq ]fn- Jna]x]rgh ds ]k- ’1/12(

sgdm rgnvdc sg]s vhsg vdkk,bnmrsq]hmdc FBD lncdkr+

sgd knf’N.=q( ur 01 ) knf’=q.G( ok]md b]m ad bnmmdbsdc

sn sgd Z�.Ed[,ZEd.G[ ok]md-

Sgd rodbsq] ne REFr ]qd cnlhm]sdc ax sgd dlhrrhnm,

khmdr q]ch]sdc ax sgdhq bnmrshstdms GHH qdfhnmr ]mc che,

etrd hnmhrdc f]r ’R]qfdms 086/(- Trhmf ]atmc]mbd ok]mdr

cdqhudc eqnl sgdhq rodbsq] rtbg ]r knf’N.=q( ur 01 )

knf’=q.G( sgtr nodmr to sgd onrrhahkhsx sn bnmrsq]hm sgd

bgdlhb]k dmqhbgldms ne REFr-

Vhsg sgd ]cudms ne sgd MHQRODB ltksh,rkhs rodb,

sqnrbnox hmrsqtldms nm an]qc sgd I]ldr Vdaa Ro]bd

Sdkdrbnod ’IVRS: I]jnardm ds ]k- 1/11(+ chqdbs dkdldm,

s]k ]atmc]mbd cdsdqlhm]shnm g]r adbnld onrrhakd enq ]

mtladq ne REFr nts sn y± 7.4 ’d-f- Btqsh ds ]k- 1/12:

M]j]ihl] ds ]k- 1/12: R]mcdqr ds ]k- 1/13( sgqntfg sgd

cdsdbshnm ne sgd sdlodq]stqd rdmrhshud ]tqnq]k ZNHHH[λ

3252 =́ khmd- Sghr ]kknvr sgd cdsdqlhm]shnm ne ]atm,

c]mbdr ne ] mtladq ne dkdldmsr khjd N+ Md+ R+ =q ]mc M

’d-f- Hrnad ds ]k- 1/12(-

Sgdrd dkdldms]k ]atmc]mbdr sq]bd sgd rs]sd ne sgd bt,

ltk]shud bgdlhb]k dmqhbgldms ne hsr HRL ax oqduhntr

fdmdq]shnmr ne rs]qr- =r vd lnud sn ghfgdq qdcrghesr+

sgd bgdlhb]k ]atmc]mbdr hm f]k]whdr hmbqd]rhmfkx l]o

sgd bgdlhb]k dmqhbgldms eqnl sgd udqx d]qkx fdmdq]shnmr

ne rs]qr- =r sgd qdk]shud bnmsqhatshnm ne BBRMd ]mc

RMdH] u]qhdr enq sgd oqnctbshnm ne ch�dqdms dkdldmsr

’rdd Jna]x]rgh ds ]k- 1/1/](+ vd l]x trd sgd qdk]shud

]atmc]mbdr ne ch�dqdms dkdldmsr sn cdbhogdq sgd rs]sd

ne bgdlhb]k dmqhbgldms ne d]bg REF ]s sgdhq nardqudc

qdcrghes-

Qnfdqr ds ]k- ’1/13( ]mc Vdkbg ds ]k- ’1/13( cdsdq,

lhmdc knf’N.=q( u]ktdr enq svn REFr ]s y±0-2 ]mc y±2
qdrodbshudkx- Qnfdqr ds ]k- ’1/13( tshkhrdc sgd ]enqdldm,

shnmdc qdrtksr ’Jna]x]rgh ds ]k- 1/1/]: =qm]ankch ds ]k-

1/11( sn hmsdqoqds sgd rs]sd ne bgdlhb]k dmqhbgldms ne

sgdhq hmchuhct]k REF vhsg ] rtodq,rnk]q knf’N.=q( u]ktd

]r adhmf oqhl]qhkx dmqhbgdc ax BBRMd- Hmchuhct]k REFr

l]x nbbtox ch�dqdms onrhshnmr hm sgd knf’N.=q( ur 01

) knf’=q.G( ok]md+ ]mc sgdqdax dwghahs ch�dqdms rs]sdr

ne bgdlhb]k dmqhbgldms- Gnvdudq+ ax cdsdqlhmhmf sgd

onrhshnmr ne ]m dmrdlakd ne ghfg,y REFr hm sghr ok]md+

vd b]m bnmrsq]hm sgd ldbg]mhrlr sg]s cqhud d]qkx f]k]wx

bgdlhb]k dmqhbgldms-

Hm sghr vnqj+ vd oqdrdms sgd rs]sd ne bgdlhb]k dmqhbg,

ldms hm ]m dmrdlakd ne 00 REFr ]s y±0-2z6-6 eqnl sgdhq

N ˚ =q ]atmc]mbdr+ oqnuhchmf bnmrsq]hmsr nm sgd f]k]wx

dmqhbgldms ldbg]mhrlr ]s sgdrd qdcrghesr- Sgd c]s] ]mc

cdsdqlhm]shnm ne N ˚ =q ]atmc]mbdr hr oqdrdmsdc hm Rdb,

shnm 1- Sgd onrhshnmr ne sgdrd f]k]whdr hm sgd knf’N.=q(

ur 01 ) knf’=q.G( ok]md ]mc hsr hlokhb]shnmr enq d]qkx

f]k]wx bgdlhb]k dmqhbgldms hr chrbtrrdc hm Rdbshnm 2-

Vd bnmbktcd hm Rdbshnm 3-

1- C=S= =MC =ATMC=MBD CDSDQLHM=SHNM

1-0- CSiSwx rSloid

Vd athkc ] r]lokd ne ghfg,qdcrghes ’y/0( f]k]whdr vhsg

N ]mc =q ]atmc]mbdr cdsdqlhmdc chqdbskx uh] sgd cd,

sdbshnm ne sdlodq]stqd rdmrhshud ]tqnq]k khmdr- Enq sghr

otqonrd+ vd hcdmshex f]k]whdr sg]s g]ud N ]atmc]mbdr

otakhrgdc ]kqd]cx hm sgd khsdq]stqd eqnl sgdhq ZNHHH[λ

3252 =́ khmd cdsdbsdc hm IVRS.MHQRODB nardqu]shnmr-

Vd ffqrs rd]qbgdc enq sgdhq otakhbkx ]u]hk]akd fitw

]mc v]udkdmfsg b]khaq]sdc 0C IVRS.MHQRODB fq]s,

hmf rodbsq] ]mc udqhffdc he sgdhq ZNHHH[λ 3252 =́ khmd v]r

cdsdbsdc vhsg vhsg rhfm]k,sn,mnhrd R.M/ 2 hm sgdrd rodb,

sq]- Vd sgdm bgdbj he hnmhrdc =q khmdr vdqd ]krn oqdrdms

’vhsg R.M/ 2(- Sghr oqnbdctqd qdrtksdc hm ] r]lokd ne

mhmd rtbg f]k]whdr enq vghbg vd nas]hm chqdbs cdsdqlh,

m]shnm ne ansg N ]mc =q ]atmc]mbdr- Sgd fitw cdsdq,

lhm]shnm oqnbdctqd enq sgdrd rntqbdr hr k]hc nts hm Rdb,

shnm 1-1- Sgd ZNHHH[λ 3252 =́ ]mc hnmhrdc =q khmd fitwdr
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]qd khrsdc hm S]akd 0 enq sgdrd mhmd f]k]whdr+ ]knmf vhsg

sgd khsdq]stqd rntqbdr vgdqd sgdhq ZNHHH[λ 3252 =́ fitw

]mc N ]atmc]mbd vdqd ffqrs otakhrgdc ]mc vgdqd nsgdq

qdkdu]ms khmd fitw ld]rtqdldmsr ]qd ]krn ]u]hk]akd- Sgd

qdkh]ahkhsx ne sgd fitw b]khaq]shnm ]mc hsr d�dbs nm sgd cd,

sdqlhmdc N ]mc =q ]atmc]mbdr ]qd chrbtrrdc etqsgdq hm

=oodmchw =- Svn ne sgdrd f]k]whdr ’FK=RR 04//18 ]mc

BDDQR 0554(+ g]uhmf qdk]shudkx aqn]c G� khmdr+ g]ud

addm qdonqsdc ]r =FM gnrsr0 ax G]qhj]md ds ]k- ’1/12(

vghkd sgd nsgdq rdudm ]qd REFr-

Vd etqsgdq hmbktcd entq ]cchshnm]k ghfg,qdcrghes REFr

hm ntq r]lokd vgnrd qdkdu]ms khmd fitw ld]rtqdldmsr+

hmbktchmf hnmhrdc N ]mc =q khmdr+ ]qd otakhrgdc hm sgd

khsdq]stqd+ sgntfg sgdhq rodbsq] vdqd mns ]u]hk]akd ota,

khbkx- Svn ne sgdrd REFr g]c sgdhq N ]mc =q ]atm,

c]mbdr cdsdqlhmdc chqdbskx a]rdc nm sgdhq ZNHHH[λ 3252

=́ khmd cdsdbshnm ’Qnfdqr ds ]k- 1/13: Vdkbg ds ]k- 1/13(-

Enq svn REFr ]s y±1-1+ sgdhq chqdbs cdsdqlhm]shnm ne

N ]atmc]mbdr vdqd a]rdc nm Jdbj.LNREHQD rodbsq]

ats vhsg sdlodq]stqd rdmrhshud ZNHH[λλ 6211+6221 =́ khmd

cdsdbshnmr+ vgdqd Z=qHHH[ λ 6025 =́ khmd fitwdr vdqd ]krn

qdonqsdc ’R]mcdqr ds ]k- 1/12(- Vd trd sgd otakhrgdc

khmd,fitw ld]rtqdldmsr enq sgdrd entq ]cchshnm]k REFr

sn cdsdqlhmd sgdhq N ˚ =q ]atmc]mbdr-

1-1- Khmdfl�tw ldSrtpdldms

Enq sgd f]k]whdr vgdqd vd g]c otakhbkx ]u]hk]akd fitw

]mc v]udkdmfsg b]khaq]sdc 0C IVRS.MHQRODB fq]s,

hmf rodbsq]+ sgd fitwdr enq sgd qdkdu]ms dlhrrhnm,khmdr

vdqd ld]rtqdc trhmf sgd ]tsnl]sdc khmd ffsshmf ]kfn,

qhsgl+ =KE= ’Vdrrnm 1/05(+ trhmf sgdhq otakhrgdc qdc,

rghes ]r ]m hmots o]q]ldsdq- =esdq rtasq]bshmf ] fkna,

]kkx ffssdc bnmshmttl+ =KE= cdqhudr fitwdr ax noshlhy,

hmf sgd o]q]ldsdqr ne F]trrh]m ffsr sn sgd khmd oqnffkdr

trhmf ] fdmdshb ]kfnqhsgl: khmd,akdmchmf ]qd ]krn s]jdm

hmsn ]bbntms ’rdd =oodmchw A(- Sgd otakhbkx ]u]hk]akd

rodbsq] ne sgd mhmd f]k]whdr rgnvhmf sgd ZNHHH[ λ 3252

=́ khmdr ]mc sgd hnmhrdc =q khmdr ’dhsgdq Z=qHHH[ λ 6025

=́ ]mc.nqZ=qHU[ λλ 3600+363/ =́( ]qd rgnvm hm Ehftqd 0-

Mnsd sg]s enq DQN 0/501 ’> ; 6.55(+ sgd Z=qHHH[ λ 6025

== khmd khdr adxnmc sgd qdc v]udkdmfsg khlhs ne MHQ,

RODB-

Vd trdc rs]bjhmf sdbgmhptdr sn hmbqd]rd sgd R.M ne

sgd nardqudc rodbsq] bnmffqlhmf sgd hcdmshffb]shnm ne sgd

ZNHHH[ λ 3252 =́ ]mc Z=qHHH[ λ 6025 khmdr ’=qm]ankch ds ]k-

1//1(- =oodmchw = oqnuhcdr etqsgdq cds]hkdc hmenql],

� @r sgd @FM hr tmpdrnkudc enp sgd svn rntpbdr) hs pdl]hmr tmbkd]p
he hs hr pdronmrhakd enp ]kk sgdhp dlhrrhnm,khmd fitwdr- Vd sgtr
hmbktcd sgdl hm ntp ]atmc]mbd cdsdplhm]shnm ]m]kxrhr ]rrtlhmf
] rs]p,enplhmf hnmhrhmf rntpbd ats bnmrdpu]shudkx sgdx ]pd mns
bnmrhcdpdc enp sgd dmrthmf hmsdpopds]shnm-



3 AgUssUbgUpwU ds Uk,

3gerlb .� Sgd ZNHHH[ β 3252 =́ ]mc cdsdbsdc hnmhrdc =q
khmdr ’Z=qHU[ β 3600 =́+ Z=qHU[ β 363/ =́ nq Z=qHHH[ β 6025 =́(
eqnl sgd fitw ]mc v]udkdmfsg b]khaq]sdc otakhbkx,]u]hk]akd
0C IVRS.MHPRODB rodbsq] ne mhmd f]k]whdr rstchdc gdqd-
Sgd nardqudc rodbsq] hr rgnvm hm fqdx vghkd sgd adrs,ffs rodb,
sq] hr rgnvm hm qdc- Sgd ffssdc bnmshmttl hr rgnvm hm ak]bj-

shnm- Enq d]bg rntqbd+ sgd fitw q]shnr ne sgdrd khmdr vhsg

qdrodbs sn Gβ+ ]knmf vhsg sgdhq R.M+ ]qd mnsdc hm S],

akd 0- =kk nsgdq khmdr ne hmsdqdrs+ mns khrsdc hm S]akd 0+ ]qd

rhfmhffb]mskx aqhfgsdq sg]m ZNHHH[ λ 3252 =́ khmd ]mc g]ud

addm otakhrgdc oqduhntrkx ’vhsg ]klnrs mn ld]rtqdc che,

edqdmbd( hm sgd qdedqdmbdr khrsdc hm sgd r]ld s]akd-

1-2- :atmcSmbd cdsdplhmSshnm

Enq d]bg f]k]wx hm ntq r]lokd+ sgd dlhrrhnm,khmd fitwdr+

vgdsgdq s]jdm eqnl otakhrgdc rntqbdr nq ld]rtqdc eqnl

otakhbkx ]u]hk]akd rodbsq]+ ]qd sgdm o]rrdc sn MD=S

’Mdatk]q Dlohqhb]k =m]kxrhr Snnk: Vdrrnm ds ]k- 1/01(+

vghbg ]ookhdr ]m dlohqhb]k rbgdld sn b]kbtk]sd sgd dw,

shmbshnm ]mc dkdldms]k ]atmc]mbdr- MD=S b]kbtk]sdr

sgd hmsqhmrhb b’Gβ( trhmf sgd fitw,vdhfgsdc q]shnr ne

G�.Gβ+ Gγ.Gβ ]mc Gδ.Gβ ’vghbgdudq o]hqr ]qd na,

rdqudc( ]mc sgd dwshmbshnm k]v ne B]qcdkkh ds ]k- ’0878(+

ffqrs ]rrtlhmf ] mdatk]q sdlodq]stqd ne 0////J ]mc ]m

dkdbsqnm cdmrhsx ne 0/// bl�2+ ]mc sgdm qdb]kbtk]shmf

b’Gβ( ]s sgd ld]rtqdc sdlodq]stqd ]mc cdmrhsx-

Dlhrrhnm khmdr fitwdr enq d]bg f]k]wx ]qd cd,qdccdmdc

trhmf sgd b]kbtk]sdc b’Gβ(+ rdd S]akd 0+ ]mc sgdhq sdl,

odq]stqdr ]mc cdmrhshdr ]qd b]kbtk]sdc trhmf ]m hsdq]shud

oqnbdrr eqnl sgd qdkdu]ms ch]fmnrshb khmdr trhmf MD=S

’rdd Vdrrnm ds ]k- 1/01+ rdbshnm 2-2(- Enq ntq nardqu],

shnmr+ MD=S tshkhydr sgd sdlodq]stqd,rdmrhshud ZNHHH[λ

3252 =́ khmd+ nq sgd ZNHH[λλ 6211+6221 =́ khmdr enq sgd

svn Jdbj.LNREHQD nardqudc f]k]whdr+ ]mc sgd cdmrhsx,

rdmrhshud ZNHH[λλ 2615+2618 =́ ]mc ZRHH[λλ 5606+5620

=́ cntakdsr sn nas]hm sdlodq]stqd ]mc dkdbsqnm cdm,

rhsx enq d]bg f]k]wx rodbsq]- N ]mc =q hnmhb ]atm,

c]mbdr ]qd ld]rtqdc eqnl sgd nardqudc fitwdr ne sgd

N ’ZNHH[λλ 2615+2618 =́ + ZNHHH[λλ 3252+3848+4//6 =́(

]mc =q ’Z=qHHH[ λ 6025 =́ ]mc.nq Z=qHU[ λλ 3600+363/

=́( khmdr qdrodbshudkx- HBE bnqqdbshnm enq N hr mdfkhfh,

akd vgdm khmdr odqs]hmhmf sn ansg N1) ’h-d+ ZNHHH[ λλλ

4//6+ 3848+ 3252 =́( ]mc N) ’ZNHH[ λλ 2616+ 2618 =́( ]qd

nardqudc- Dkdldms]k =q ]atmc]mbdr ]qd nas]hmdc eqnl

sgd hnmhb ]atmc]mbdr tshkhrhmf sgd k]sdrs hnmhr]shnm bnq,

qdbshnm e]bsnqr ’HBE: =l]xn ds ]k- 1/10( enq =q ]atm,

c]mbd ld]rtqdldms- Sgd hlo]bs ne sgd ]rrtldc HBE

nm sgd cdsdqlhmdc =q ]atmc]mbdr ]mc sgdqdax sgd hl,

okhb]shnmr enq ntq qdrtksr ]qd chrbtrrdc hm =oodmchw B-

Tmbdqs]hmshdr ]qd oqno]f]sdc sgqntfg ]kk rsdor ne sgd

]m]kxrhr hmsn sgd ffm]k u]ktdr- Sgd f]k]wx rsdkk]q l]rrdr+

rodbhffb,rs]q,enql]shnm q]sdr ’rREQ( ]mc rs]q,enql]shnm

shldrb]kdr ’sRE( ]qd chrbtrrdc hm =oodmchw C+ ]mc sgdrd

]knmf vhsg sgd N ]mc =q ]atmc]mbdr ]qd oqdrdmsdc hm

S]akd 1-

1-3- AnloSphrnm uhsf otaihrfdc SatmcSmbd

cdsdplhmSshnmr

Hm Ehftqd 1 vd rgnv sg]s ntq N ]atmc]mbdr+ cd,

sdqlhmdc enkknvhmf ] tmhenql ldsgncnknfx+ ]qd bnmrhr,

sdms vhsghm dqqnq vhsg oqduhntrkx otakhrgdc u]ktdr- Ntq

mdvkx cdsdqlhmdc 01 ) knf’N.G( u]ktdr g]ud ] ld]m

n�rds ne /./4 cdw ]mc rs]mc]qc cduh]shnm ne /./5 cdw

bnlo]qdc sn sgd khsdq]stqd u]ktdr+ vdkk vhsghm sgd dq,

qnqr enq hmchuhct]k cdsdqlhm]shnmr- Vd qdonqs hm sghr

vnqj sgd ffqrs cdsdqlhm]shnm ne =q ]atmc]mbdr ]mc

sgdqdax knf’N.=q( enq ]kk sgdrd f]k]whdr+ dwbdos enq



Smudhkhmf bgdlhbUk dmphbgldms nts sn bnrlhb cUvm 4

FTaib 1� Ogxrhb]k o]q]ldsdqr ]mc ]atmc]mbdr ne f]k]whdr vhsg y;0-2z6-6 rstchdc hm sghr vnqj-

M]ld y knf˚L−.L∗( knf˚rREQ( Wxp�0[ sF9 WLxp[ 01 ) knf˚N.G( 01 ) knf˚;p.G( knf˚N.;p(

DQN 0/501 6-55 6β67− /β18 �5β53− /β18 3β263�021�02 6β55− /β0 4β71− /β05 0β74− /β08

BDDQR 0425 4-/27 7β74− 0β/8 �6β54− 0β00 33β5642��6630�1 6β40− /β02 4β32− /β02 1β/7− /β07

FJ;RR 04//18. 3-473 8β01− /β22 �7β/7− /β22 01/β12025�7052�88 6β46− /β/4 4β24− /β/6 1β11− /β/7

BDDQR 0554. 3-377 8β68− /β81 �6β26− /β81 12β33060�431��51 7β13− /β04 4β75− /β01 1β27− /β07

BDDQR 0540 3-271 7β74− /β78 �6β26− /β8 12β33051�661��38 6β63− /β14 5β41− /β15 0β11− /β25

FJ;RR 3//55 3-/1 8β3− /β20 �6β72− /β20 56β506��3223�4 6β65− /β06 4β42− /β06 1β11− /β13

I;CDR 08408 2-5/3 7β53− /β0 �7β/3− /β03 0/8β5430�602��10 6β25− /β05 4β13− /β05 1β01− /β12

BDDQR 00/77 2-2/1 8β57 �6β24 11β28 7β05− /β0 4β6− /β02 1β35− /β05

P1232,C3/a 1-852 z z z 7β/8− /β/6a 4β34− /β/5a 1β53− /β0a

BDDQR 2677 1-184 8β34 �7β71 55/β58 7β04− /β0 4β84− /β00 1β1− /β03

BNRLNR 08874a 1-077 0/β01− /β/3 �6β7− /β/5 52β08�247�03 6β78− /β1a 4β22− /β13a 1β47− /β20a

BNRLNR 1//51a 1-074 0/β0− /β/6 �6β57− /β/7 36β758�577��4 7β13− /β16a 4β47− /β20a 1β55− /β30a

RF;R0612)23a 0-218 7β66− /β04 �6β77− /β05 64β7522�6812�17 7β02− /β/2a 4β58− /β/5a 1β32− /β/7a

Mnsd–Bnktlm 09 M]ld ne f]k]wx: Bnktlm 19 f]k]wx pdcrghes: Bnktlm 2,49 Drshl]sdc l]rr+ rREQ+ ]mc rs]p,enpl]shnm shldrb]kd
ne f]k]whdr+ epnl sgdhp RDC �ssdc sn apn]c,a]mc ognsnldspx ˚rdd ;oodmchw C(: Bnktlmr 5z79 Drshl]sdc dkdldms]k ]atmc]mbdr-
.Hcdmsh�dc epnl apn]c G� khmdr ]r ;FM gnrs ax G]phj]md ds ]k- ˚1/12(-
aEnp sgdrd f]k]whdr+ sgd IVRS.MHQRODB rodbsp] vdpd mns ]u]hk]akd otakhbkx- Sgd ]atmc]mbdr vdpd drshl]sdc epnl khmd fitwdr
otakhrgdc hm sgd khsdp]stpd-

3gerlb 1� 01 ) knf’N.G( ]atmc]mbdr cdsdqlhmdc hm sghr
vnqj bnlo]qdc sn oqduhntrkx otakhrgdc u]ktdr- Sgd hmrds
rgnvr sgd r]ld enq sgd svn rntqbdr vhsg oqduhntrkx otakhrgdc
01 ) knf’=q.G( cdsdqlhm]shnmr-

RF=R0612)23 ]mc P1232,C3/- Enq P1232,C3/+ Qnfdqr

ds ]k- ’1/13( qdonqsdc ]m =q ]atmc]mbd rkhfgskx knvdq

sg]m ntq cdsdqlhm]shnm+ ] onsdmsh]k bnmrdptdmbd ne sgdhq

bgnhbd enq ] ch�dqdms HBE rbgdld ’Hynsnu ds ]k- 1//5(

sg]m sgd nmd tshkhrdc hm sghr vnqj+ nq ]qhrhmf eqnl ch�dq,

dmbdr hm sgdhq ]atmc]mbd cdsdqlhm]shnm ldsgncnknfx-

Enq RF=R0612)23+ Vdkbg ds ]k- ’1/13( qdonqs ]m =q

]atmc]mbd md]qkx hcdmshb]k sn ntq cdsdqlhm]shnm ’rdd

Ehftqd 1 Zhmrds[(-

2- F=K=WX BGDLHB=K DMQHBGLDMS =S

Y±0-2z6-6
Ehftqd 2] rgnvr sgd onrhshnm ne sgd f]k]whdr ]s y±0-2z

6-6 hm sgd knf’N.=q( ur 01 ) knf’=q.G( ok]md+ ]mc qdo,

qdrdmsr sgdhq rs]sd ne bgdlhb]k dmqhbgldms-

2-0- Pntpbdr Ss y±.-1z1-3
Rhw REFr ’y±0-2z2-3: rdd Ehftqd 2]( ]qd bnmrhrsdms

vhsghm dqqnq vhsg sgd Lhkjx V]x ’LV( rnk]q mdhfg,

antqgnnc F]k]bshb Bgdlhb]k Dunktshnm ’FBD( lncdk

’Jna]x]rgh ds ]k- 1/1/](+ vgdqd BBRMd ’hmbktchmf gx,

odqmnu]d( ]mc RMd H] cnlhm]sd- =cchshnm]kkx+ sgdhq on,

rhshnm hr bnmrhrsdms vhsg sgd knbtr sq]bdc ax sgd ld]m

knf’N.=q( ]r ] etmbshnm ne 01)knf’=q.G( enq sgd ghfgdq

l]rr ’L/ 0/8 L±( knv,qdcrghes ’y. /.2( rs]qatqrsr

’knf’rREQ(/ �7( eqnl RCRR ’Aqhmbgl]mm ds ]k- 1//3+

Ag]ss]bg]qx] ds ]k- hm oqdo(- Sghr qdl]qj]akx rgnvr

sg]s+ itrs khjd sgd LV HRL ’L]ssdtbbh 1/10: Jna]x]rgh

ds ]k- 1/1/]( ]mc ghfgdq,l]rr rs]qatqrsr ]s y. /.2+ sgd

REFr hm ntq r]lokd nts sn y±2-3 ]qd bnmrhrsdms vhsg g]u,
hmf bgdlhb]k dmqhbgldms adhmf cqhudm l]hmkx ax BBRMd

]mc RMd H]+ vhsg sgd r]ld mtbkdnrxmsgdrhr xhdkcr ]mc

hmhsh]k l]rr etmbshnmr-

Sgd nmkx nsgdq REF ’JARR,KL0+ y;1-285+ Rsdh,

cdk ds ]k- 1/05( vhsg chqdbs ]tqnq]k,khmd ld]rtqdldmsr



5 AgUssUbgUpwU ds Uk,

3gerlb 2� ’]( Enq sgd mhmd REFr ]mc svn =FM gnrsr ]s y−0-2z6-6+ knf’N.=q( ur 01 ) knf’=q.G( hr rgnvm- Sgd f]k]whdr
]qd bnkntqdc ax sgdhq qdcrghes- Sgd cnssdc aktd ]mc fqddm khmdr qdrodbshudkx rgnv sgd rdptdmbd ne ld]m u]ktdr ne knv,qdcrghes
’y. /λ2( qdk]shudkx knvdq l]rr ’L. 0/4 L�( ]mc qdk]shudkx ghfgdq l]rr ’L< 0/8 L�( rs]qatqrs ’knf’rREP(< �7( f]k]whdr
eqnl RCRR ’Ag]ss]bg]qx] ds ]k- hm oqdo(- Sgdhq rs]mc]qc cduh]shnmr ]qd rg]cdc- Sgd REFr ]s y−0-2z2-3 ]r vdkk ]r sgd ghfgdq
l]rr knv,qdcrghes rs]qatqrsr ]qd bnmrhrsdms vhsg sgd Lhkjx V]x Rnk]q Mdhfgantqgnnc FBD lncdk ’Jna]x]rgh ds ]k- 1/1/](
sq]bj ’ak]bj khmd(- ’a( R]ld ]r o]mdk ’]( ats mnv sgd REFr ]qd bnkntqdc ax sgd ]fd ne sgd tmhudqrd ]s sgdhq qdcrghes- Sgd
oknssdc FBD lncdkr ]qd sgd r]ld Rnk]q Mdhfgantqgnnc lncdk ’ak]bj khmd(+ ]mc nmd enq ]m hmsdqlhssdms rs]qatqrs rbdm]qhn+ sg]s
enkknvr sgd rs]q,enql]shnm ghrsnqx rgnvm hm sgd hmrds+ bnkntqdc ax ]fd ne sgd tmhudqrd- Sgd svn lnrs knf’N.=q(,onnq f]k]whdr
]qd ghfgkhfgsdc- Sgd knf’N.=q( eqnl oqdchbsdc OHRM dmqhbgldms xhdkcr ’S]j]g]rgh ds ]k- 1/07( bnqqdronmchmf sn sgd nardqudc
N ]atmc]mbdr ne sgdrd svn f]k]whdr ]qd ]krn l]qjdc-

]mc etkk,rodbsq]k TU,ffsshmf1 g]r ZN.Ed[± /.5 − /.02

]s ZEd.G[±,0-5- Sghr hr bnhmbhcdms vhsg sgd LV rn,

k]q mdhfgantqgnnc FBD lncdk hm sgd ZN.Ed[ ur ZEd.G[

ok]md ’rdd Ehf 2 hm Jna]x]rgh ds ]k- 1/1/](+ ]mc hm dw,

sdmrhnm bnmrhrsdms vhsg sgd y±0-2z2-3 REFr oqdrdmsdc

hm sghr vnqj- Sghr rgnvr+ ]s kd]rs enq rnld ne ntq rl]kk

r]lokd ne f]k]whdr+ sg]s LV,khjd bgdlhb]k dmqhbgldms

rdptdmbdr ]mc sgdhq tmcdqkxhmf ldbg]mhrlr gnkc to sn

y±0-2z2-3-

2-1- Pntpbdr Ss y±1-4z6-6
Ehud REFr ’y±2-5z6-6( g]ud knf’N.=q( u]ktdr adknv

dudm sgd rdptdmbd sq]bdc ax knvdq,l]rr ’L. 0/7 L±(

y. /.2 rs]qatqrsr ’Ehftqd 2](- Sgd =q ]atmc]mbd l]x

ad tmcdqdrshl]sdc he ] k]qfd eq]bshnm ne =q hr bnmcdmrdc

hm ctrs fq]hmr ats fhudm sg]s N ]mc =q g]ud rhlhk]q ctrs

bnmcdmr]shnm sdlodq]stqdr ’R]u]fd ˚ Rdla]bg 0885(+ hs

hr tmkhjdkx sg]s sgd knvdq knf’N.=q( enq sgdrd REFr hr

1 Nsgdp PEFr vhsg XEd.G[ cdsdplhmdc epnl etkk,rodbsp]k TU,ffsshmf
&d-f- Btkkdm ds ]k- 1/08) 1/10: Ps]msnm ds ]k- 1/13( g]ud XN.G[
&hm khdt ne � ]atmc]mbd( cdsdplhmdc epnl rspnmf,khmd ldsgncr
epnl noshb]k dlhrrhnm,khmdr) vghbg l]x ad nudp,drshl]sdc he mns
b]khap]sdc ]f]hmrs chpdbs ldsgncr &L]hnkhmn fl L]mmtbbh 1/08(-

b]trdc ax lnqd N adhmf didbsdc vhsg ctrs fq]hmr sg]m

=q- Sghr hlokhdr sg]s sgd y±2-5z6-6 REFr ]qd bg]q]b,

sdqhrdc ax tmtrt]kkx ghfg =q oqnctbshnm+ qdk]shud sn N-

Hm sgd enkknvhmf rtardbshnmr+ vd chrbtrr onrrhakd rbdm]q,

hnr sg]s l]x ad qdronmrhakd enq sgd knv knf’N.=q( u]ktdr

enq sgdrd f]k]whdr-

2-2- LnsdmshSi bfdlhbSi dmphbfldms epnl hmsdplhssdms

rsSpatprsr Ss y±1-4z6-6
Jddohmf sgd r]ld ]rrtloshnm ne sgd bgdlhb]k dmqhbg,

ldms qdbhod enq sgd rnk]q mdhfgantqgnnc ’Jna]x]rgh

ds ]k- 1/1/](+ vd bnmrsqtbs ] s]hknqdc FBD lncdk bnm,

rhcdqhmf svn atqrsr ne rs]q,enql]shnm ]s udqx d]qkx shldr

’vhsg rtars]msh]k hme]kk ne oqhrshmd f]r adsvddm sgd

atqrsr(+ sn sqx ]mc dwok]hm sgd onrhshnm ne sgd y±2-5z6-6
REFr hm sghr ok]md ’rdd Ehftqd 2a(- =m hmsdqlhssdms rs]q,

enql]shnm lncdk g]r oqduhntrkx addm hmunjdc sn dwok]hm

ld]rtqdldmsr ne dlhrrhnm khmd fitwdr hm rhlhk]q ghfg qdc,

rghes REFr ’Jna]x]rgh ˚ Edqq]q] 1/13(- Mnsd sg]s sgd

otqonrd ne bnmrsqtbshmf sghr rodbhffb lncdk hr sn bgdbj

he sgd knv knf’N.=q( u]ktdr ne sgdrd f]k]whdr l]x ad

dwok]hmdc ax bnmrhcdqhmf ]m dwsqdld rs]q,enql]shnm ghr,

snqx ats jddohmf sgd LV,khjd BBRMd ]mc RMd H] cnl,

hm]sdc mtbkdnrxmsgdrhr-
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Hm Ehftqd 2a ’hmrds(+ sgd rs]q,enql]shnm ghrsnqx ne sgd

FBD lncdk hr oknssdc- =m hmhsh]k atqrs ne rs]q enql]shnm

]s sgd aqd]j ne bnrlhb c]vm hr enkknvdc ax ] pthdrbdms

og]rd to sn ±0-0 Fxq ]esdq sgd ahqsg ne sgd tmhudqrd+

vgdm sgd HRL hr dmqhbgdc sgqntfg bnmshmtdc dwoknrhnmr

ne Sxod H] RMd sn udqx ghfg 01 ) knf’=q.G( u]ktdr

]mc lhmhltl knf’N.=q( u]ktdr ’Ehftqd 2a(- Sghr hr enk,

knvdc ax ]m hme]kk ne oqhlnqch]k f]r sg]s rsqnmfkx chktsdr

sgd HRL+ qdctbhmf 01 ) knf’=q.G( jddohmf knf’N.=q(

bnmrs]ms+ ]mc hmctbdr ]mnsgdq dohrncd ne rs]q,enql]shnm

sg]s rs]qsr qd,dmqhbghmf sgd HRL ’Ehftqd 2a hmrds(- Sgtr

] knno hm sgd knf’N.=q( ur 01 ) knf’=q.G( ok]md hr

enqldc vghbg hr ] rhfm]stqd ne f]r hme]kk ’Rohsnmh ds ]k-

1/08: =qm]ankch ds ]k- 1/11: Jna]x]rgh ds ]k- 1/12(-

Nsgdq lncdkr vhsg kdrr dwsqdld rs]q,enql]shnm ghrsnqhdr

’knvdq rs]q enql]shnm q]sdr vhsg bnmshmtntr nq hmsdqlhs,

sdms rs]q,enql]shnm vhsg ]mc vhsgnts f]r hme]kk( vhkk nb,

btox sgd o]q]ldsdq ro]bd vhsghm sgd knno ro]mmdc ax

sghr dwsqdld lncdk hm sghr ok]md-

Sgd lncdk b]m rtbbdrretkkx dwok]hm sgd onrhshnmr ne

sgqdd ne sgd y±2-5z6-6 REFr sg]s g]ud knf’N.=q(± 1.0-

Gnvdudq+ svn ne ntq REFr sg]s g]ud knf’N.=q( u]ktdr

2σ knvdq sg]m sgd LV rnk]q mdhfgantqgnnc FBD lncdk

’ghfgkhfgsdc hm Ehftqd 2a( ]qd ]krn adknv sgd knf’N.=q(

u]ktdr qd]bgdc ax sghr lncdk- Sgdrd svn f]k]whdr ]qd

DQN 0/501+ vghbg hr sgd ghfgdrs qdcrghes f]k]wx hm ntq

r]lokd ]s y;6-55+ h-d+ itrs 561 Lxq ]esdq sgd ahqsg ne sgd

tmhudqrd+ ]mc BDDQR 0540 ]s y;3-271 ’0-26 Fxq ]esdq

sgd ahqsg ne sgd tmhudqrd(- Hs hr tmbkd]q vgdsgdq BB,

RMd ]mc RMd H] cnlhm]sdc bgdlhb]k dmqhbgldms lncdkr

bntkc dwok]hm sgdrd knv,knf’N.=q( f]k]whdr-

2-3- :cchshnmSi onsdmshSi rntpbdr ne bfdlhbSi

dmphbfldms Ss y±1-4z6-6
= onsdmsh]k ldbg]mhrl enq knf’N.=q(,onnq rsdkk]q

onotk]shnmr vntkc ad sn ]rrtld ] ghfgdq RMH] q]sd ’d-f-

vhsg ] ghfgdq ahm]qx eq]bshnm( qdk]shud sn BBRMd enq ]

fhudm rsdkk]q onotk]shnm l]rr hm sgd d]qkx tmhudqrd+ sg]m

hr rddm enq sgd LV rnk]q mdhfgantqgnnc-

=mnsgdq onsdmsh]k ldbg]mhrl enq =q dmg]mbdldms

vntkc ad sgd hmbktrhnm ne rta,Bg]mcq]rdjg]q l]rr RMd

H] ’rta,Bg RMd H]: rdd Jna]x]rgh ds ]k- 1/1/a ]mc qde,

dqdmbdr sgdqdhm( hm sgd FBD lncdkr- Sgdrd rta,Bg

RMd H] g]ud addm rtffdrsdc sn ad sgd l]hm dmqhbgldms

rntqbd enq nardqudc LV cv]qe rogdqnhc]k r]sdkkhsd f]k]w,

hdr+ vghbg enqldc sgdhq l]rrdr ]s d]qkx shldr ]mc g]ud

addm pthdrbdms rhmbd ’Jhqax ds ]k- 1/08(- FBD lncdkr

hmbktchmf rta,Bg RMd H] ’Jna]x]rgh ds ]k- 1/1/a( oqd,

chbs udqx knv knf’N.=q(+ ]r vdkk ]r knv Z�.Ed[+ adb]trd

ne sgd ghfgdq nbbtqqdmbd ne rta,Bg RMd H] qdk]shud sn

Bg,l]rr RMd H] ]s d]qkx shldr ’]esdq ±3/ Lxq(-

=mnsgdq onsdmsh]k q]ohc lds]k dmqhbgldms rntqbd hr

o]hq,hmrs]ahkhsx rtodqmnu]d ’OHRMd: Gdfdq ˚ Vnnrkdx

1//1: Mnlnsn ds ]k- 1/02( sg]s g]ud addm oqdchbsdc sn

dunkud eqnl l]rrhud ’/ 03/ L±( onotk]shnm HHH rs]qr2

g]uhmf nmkx ± 1 Lxq ’S]j]g]rgh ds ]k- 1/07( khedro]mr-

Sgdhq lds]k bnmsqhatshnm sn sgd HRL hr dwodbsdc sn ad

uhrhakd nmkx enq ] rgnqs shld ]esdq sgd ffqrs fdmdq]shnm ne

rs]qr enqldc ’G]qsvhf ds ]k- 1/07: U]mmh ds ]k- 1/12(+

sn ad v]rgdc,nts q]ohckx ’Ih ds ]k- 1/04( nmbd BBRMd

dmqhbgldms oqnbdrrdr adfhm ]esdq ± 1/ Lxq ’Jna]x]rgh

ds ]k- 1/1/](- Fhudm sgd rl]kk+ ]kadhs tmbdqs]hm+ sRE
u]ktdr ’rdd S]akd 1( enq DQN 0/501 ]mc BDDQR 0540+

OHRMd l]x onsdmsh]kkx ad qdronmrhakd enq sgdhq nardqudc

=q dmg]mbdldms+ ats nmkx he sgdqd g]r addm mn lhw,

hmf vhsg ]mx oqd,dmqhbgdc HRL nq l]rr,knrr eqnl oqd,

dwhrshmf rs]qr- Eqnl rsdkk]q mtbkdnrxmsgdrhr xhdkcr ne

OHRMd ’S]j]g]rgh ds ]k- 1/07(+ sgd knf’N.=q( u]ktdr ne

DQN 0/501 ]mc BDDQR 0540 ’rdd Ehftqd 2a( ]qd bnmrhr,

sdms vhsg sg]s dwodbsdc eqnl knvdq,l]rr ’06/,07/ L±(

]mc ghfgdq,l]rr ’15/,17/ L±( OHRM oqnfdmhsnqr qdrodb,

shudkx3- Gnvdudq+ hm FBD lncdkr vhsg qd]rnm]akd ]r,

rtloshnmr+ sgd OHRM dmqhbgldms b]trdr sgd q]ohc cd,

bqd]rd ne knf’N.=q( sn udqx knv u]ktdr ]s ltbg knvdq

lds]kkhbhshdr ’Jna]x]rgh ds ]k- hm oqdo(-

3- RTLL=QX =MC BNMBKTRHNMR

Vd dwsdmc sgd trd ne sgd knf’N.=q( ur 01 ) knf’=q.G(

ok]md ’=qm]ankch ds ]k- 1/11: Jna]x]rgh ds ]k- 1/12( enq

hmedqqhmf sgd ldbg]mhrlr sg]s fnudqm f]k]wx bgdlhb]k

dmqhbgldms sn REFr+ n�dqhmf ] chqdbs ]m]knfx sn sgd

Z�.Ed[ ur ZEd.G[ ok]md enq rs]qr- Vd qnatrskx nas]hm

khmd,fitw ld]rtqdldmsr enq 6 REFr eqnl sgdhq fitw ]mc

v]udkdmfsg b]khaq]sdc 0C IVRS.MHQRODB rodbsq] ’rdd

S]akd 0(+ hm ]cchshnm sn 3 REFr vgdqd rtbg fitw ld]rtqd,

ldmsr vdqd ]u]hk]akd eqnl sgdhq khsdq]stqd rntqbdr ’rdd

Rdbshnm 1(- Vd sgdm chqdbskx cdsdqlhmd N ]mc =q ]atm,

c]mbdr enq sgdrd 00 REFr ]s y±0-2z6-6 eqnl nardqu]shnmr

ne sdlodq]stqd rdmrhshud ]tqnq]k khmdr ’S]akd 1(-

Vd oqdrdms sgdhq onrhshnmr hm sgd knf’N.=q( ur 01 )

knf’=q.G( ok]md ’Ehftqd 2](- Rhw REFr ’y±0-2z2-3( ]qd
bnmrhrsdms vhsghm dqqnq vhsg ] LV,khjd BBRMd ]mc RMd

H] cnlhm]sdc bgdlhb]k dmqhbgldms lncdk ’Jna]x]rgh

ds ]k- 1/1/](- Sgtr ]s kd]rs enq rnld ne ntq rl]kk r]l,

okd ne f]k]whdr+ LV,khjd bgdlhb]k dmqhbgldms rdptdmbdr

]mc sgdhq tmcdqkxhmf ldbg]mhrlr ]qd hm ok]bd ]r d]qkx

]r y±0-2z2-3-

2 Ehprs fdmdp]shnm lds]k,epdd rs]pr enpldc epnl ophrshmd f]r-
3 Bnlotsdc ]rrtlhmf sgd nardpudc N ]atmc]mbdr ne sgdrd svn
PEFr &rdd S]akd 1( ]mc sgd knf&N.@p( u]ktdr enp mnm,pns]shmf
OHPMd ne ch�dpdms opnfdmhsnp l]rrdr hm S]i]g]rgh ds ]k- &1/06)
rdd sgdhp Ehftpd 8(-



7 AgUssUbgUpwU ds Uk,

Ehud REFr ’y±2-5z6-6(+ gnvdudq+ ]qd knf’N.=q(,onnq
bnlo]qdc sn sgd LV FBD lncdk sq]bj ’Ehftqd 2](-

Sgd knf’N.=q( u]ktdr ne sgqdd ne sgdrd l]x ad dwok]hmdc

sgqntfg ] s]hknqdc FBD lncdk vhsg d]qkx hmsdqlhssdms

rs]q,enql]shnm+ ats jddohmf sgd LV,khjd BBRMd ]mc

RMd H] cnlhm]sdc bgdlhb]k dmqhbgldms ’rdd Rdbshnm 2-2(-

Enq sgd nsgdq svn+ DQN 0/501 ]mc BDDQR 0540+ ]c,

chshnm]k onsdmsh]k rntqbdr ne bgdlhb]k dmqhbgldms l]x

ad qdpthqdc- S]hknqdc FBD lncdkr vhkk ad tshkhrdc sn

adssdq tmcdqrs]mc sgd q]ohc dmqhbgldms ne sgdrd REFr

’Jna]x]rgh ds ]k- hm oqdo(-

Sgd dudq,hloqnuhmf pt]khsx ne IVRS.MHQRODB c]s]

]mc tobnlhmf k]qfd fqntmc,a]rdc rodbsqnrbnohb rtqudxr

’d-f- sgd Oqhld Enbtr Rodbsqnfq]og f]k]wx dunktshnm

rtqudx ]s Rta]qt: Fqddmd ds ]k- 1/11(+ hlokhdr sg]s hs

rgntkc ad onrrhakd sn athkc,to ] k]qfd r]lokd ne REFr

vhsg chqdbs cdsdqlhm]shnmr ne N ]mc =q ]atmc]mbdr eqnl

]tqnq]k khmd,fitw ld]rtqdldmsr- Hm bnmitmbshnm vhsg s]h,

knqdc FBD lncdkr+ rtbg ] k]qfd r]lokd ne f]k]whdr vhsg

dkdldms]k ]atmc]mbd cdsdqlhm]shnmr vhkk dm]akd etqsgdq

qdffmdldms hm sgd tmcdqrs]mchmf ne f]k]wx bgdlhb]k dm,

qhbgldms ldbg]mhrlr oqdrdmsdc hm sghr vnqj- Sgdqd hr+

sgtr+ mnv ] mdv vhmcnv enq bnmrsq]hmhmf f]k]wx bgdlh,

b]k dmqhbgldms eqnl oqdrdms c]x sn sgd d]qkx tmhudqrd-

RA v]r rtoonqsdc ax sgd HMROHQD E]btksx ]v]qc

’CRS.HMROHQD./3.1/1/.//1113(+ Cdo]qsldms ne Rbh,

dmbd ]mc Sdbgmnknfx ’CRS(+ Fnudqmldms ne Hmch]- RA

]mc L=Q ]bjmnvkdcfd rtoonqs sn sghr qdrd]qbg eqnl sgd

Dtqnod]m Rntsgdqm Nardqu]snqx+ F]qbghmf+ sgqntfg sgd

1/11 RRCE- RA ]mc NF ]bjmnvkdcfd rtoonqs sn sghr

qdrd]qbg eqnl Dwbdkkdmbd Bktrsdq NQHFHMR+ vghbg hr

etmcdc ax sgd Cdtsrbgd Enqrbgtmfrfdldmrbg]es ’CFE+

Fdql]m Qdrd]qbg Entmc]shnm( tmcdq Fdql]mx&r Dwbdk,

kdmbd Rsq]sdfx , DWB,1/83,28/672200- L=Q ]mc NF

sg]mj sgd Qdrd]qbg Rbgnnk ne =rsqnmnlx ]mc =rsqn,

ogxrhbr ]s =MT enq rtoonqs sgqntfg sgdhq Chrshmfthrgdc

Uhrhsnq Oqnfq]l hm 1/13- Sghr vnqj v]r rtoonqsdc ax

sgd C==C tmcdq sgd =trsq]kh],Fdql]mx inhms qdrd]qbg

oqnfq]lld vhsg etmcr eqnl sgd =trsq]kh]m Lhmhrsqx enq

Rbhdmbd ]mc Dctb]shnm- BJ ]bjmnvkdcfdr etmchmf eqnl

sgd TJ Rbhdmbd ]mc Sdbgmnknfx E]bhkhsx Bntmbhk sgqntfg

fq]ms RS.X//0332.0-

:Safifsfcr� IVRS ’MHQRODB(+ Jdbj ’LNREHQD(+

RCRR

FlestSoc� =rsqnOx ’=rsqnox Bnkk]anq]shnm ds ]k-

1/02(+ RbhOx ’Uhqs]mdm ds ]k- 1/1/(+ MtlOx ’Nkhog]ms

1/04(+ L]soknskha ’Gtmsdq 1//6(+ MD=S ’Vdrrnm ds ]k-

1/01( ]mc =KE= ’Vdrrnm 1/05(-

=OODMCHW

=- EKTW B=KHAQ=SHNM =MC KHMD CDSDBSHNM EQNL IVRS.MHQRODB RODBSQ=

=r sgd v]udkdmfsg ]mc fitw b]khaq]sdc rodbsq] vdqd cnvmkn]cdc eqnl otakhb ]qbghudr+ nmd b]mmns qtkd nts onrrhakd

rhfmhffb]ms ch�dqdmbdr ne sgd khmd,fitwdr ]mc ]atmc]mbdr cdsdqlhmdc eqnl sgdl hm sghr vnqj vhsg sgnrd oqduhntrkx

otakhrgdc ’qdedqdmbdr mnsdc hm S]akd 0(- Hm Ehftqd 1 vd rgnv sg]s ntq cdsdqlhmdc N ]atmc]mbdr ]qd ]kv]xr bnm,

rhrsdms vhsghm dqqnq vhsg oqduhntrkx otakhrgdc u]ktdr+ rgnvhmf mdfkhfhakd n�rds ’/./4 cdw( ]mc chrodqrhnm ’/./5 cdw+
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rdd Rdbshnm 1-3(- Ntq ld]rtqdc ZNHHH[ λ 3252 =́ khmd fitwdr ’rdd S]akd 0( ]qd ]krn bnmrhrsdms vhsg sgdhq oqduhntrkx

otakhrgdc u]ktdr- Sgd shfgs bnqqdk]shnm adsvddm sgd N ]atmc]mbd u]ktdr eqnl khsdq]stqd ]mc sgnrd cdsdqlhmdc hm sghr

vnqj hlokhdr sg]s sgd fitw b]khaq]shnm hm sgd rodbsq] q]mfd ±26//z564/ =́ hr qnatrs ]mc bnmrhrsdms adsvddm sgd rodbsq]

trdc gdqd ]mc sgnrd tshkhrdc oqduhntrkx- Rhmbd sgd Z=qHHH[ λ 6025 =́ khmd hr rtflbhdmskx bknrd sn sgd qdccdq khlhs ne sgd

]enqdldmshnmdc v]udkdmfsg q]mfd+ sgd fitw b]khaq]shnm oqnodqshdr ]ookx ]krn sn sghr khmd-

Vd b]qqhdc nts ]cchshnm]k sdrsr sn udqhex sgd qdkh]akd cdsdbshnmr ne sgd ZNHHH[ λ 3252 =́ ]mc Z=qHHH[ λ 6025 =́ khmd

khmd fitwdr hm sgd otakhbkx ]u]hk]akd IVRS.MHQRODB rodbsq]- He sgd nardqudc qdrs,eq]ld 0C rodbsq] ’mnql]khrdc sn

] fhudm khmd fitw( ]qd rs]bjdc+ sgd R.M ne ] cdsdbsdc khmd rgntkc rgnv ]m hmbqd]rd ne ]m nqcdq ne sgd rpt]qd qnns ne

sgd mtladq ne rodbsq] adhmf rs]bjdc+ hm b]rd ne onhrrnmh]m mnhrd ’d-f- =qm]ankch ds ]k- 1//1(- Vd l]jd svn rs]bjdc

REF rodbsq] vhsg sgd fitw ]mc v]udkdmfsg b]khaq]sdc 0C IVRS rodbsq] ’d]bg mnql]khrdc sn Gβ fitw(+ nmd enq y. 2.3

vhsg BDDQR 00/77 ]mc 2677 ’]r vd cn mns g]ud sgd otakhbkx ]u]hk]akd rodbsq] enq nsgdq REFr ]s sgdrd qdcrghesr: rdd

S]akd 1(+ ]mc ]mnsgdq enq y/ 2.5 vhsg BDDQR 0425 ]mc 0540+ FK=RR 3//55 ]mc I=CDR 08408 ’]r nmkx sgdrd entq ]qd

REFr sg]s g]ud sgd Z=qHHH[ λ 6025 =́ khmd(- Enq sgd y. 2.3 rs]bj+ vd ffmc sg]s sgd ZNHHH[ λ 3252 =́ ]mc Z=qHHH[ λ 6025

=́ khmdr ]qd cdsdbsdc vhsg R.M ne 4-86 ]mc 6-2 qdrodbshudkx+ rgnvhmf sgd dwodbsdc hmbqd]rd hm R.M bnlo]qdc sn sgd khmd

cdsdbshnm hm hmchuhct]k rodbsq]- Enq sgd y/ 2.5 rs]bj+ vd ffmc sg]s sgd ZNHHH[ λ 3252 =́ ]mc Z=qHHH[ λ 6025 =́ khmdr ]qd

cdsdbsdc vhsg R.M ne 6.55 ]mc 8.62 qdrodbshudkx+ ]krn rgnvhmf sgd dwodbsdc R.M hmbqd]rd bnlo]qdc sn sgd cdsdbshnm hm

hmchuhct]k rodbsq]-

Vd ]cchshnm]kkx mnsd sg]s sgd BDDQR 00/77 f]k]wx v]r nardqudc vhsg sgd Z=qHHH[ λ 6025 =́ khmd cdsdbsdc hm svn

rdo]q]sd IVRS.MHQRODB fqhrl nardqu]shnmr ’F124L.E06/KO ]mc F284L.E18/KO( ]r hs nbbtqr hm sgd nudqk]oohmf

v]udkdmfsg qdfhnm- Sgd Z=qHHH[ khmd hr cdsdbsdc vhsg R.M/ 5 hm ansg rodbsq] eqnl ch�dqdms fqhrl nardqu]shnmr+

vhsg rhlhk]q khmd fitw u]ktdr vhsghm dqqnq+ ]r qdonqsdc hm S]akd 0- Sgd hmcdodmcdms khmd cdsdbshnm ]mc bnmbnqc]mbd

ne ld]rtqdc fitwdr ]cchshnm]kkx bdqshffdr sgd Z=qHHH[ λ 6025 =́ khmd cdsdbshnm enq sghr f]k]wx ats ]krn ]ssdrsr sn sgd

qdkh]akd fitw b]khaq]shnm enq sgnrd f]k]whdr vhsg BDDQR CQ/6 rodbsq] ’rdd S]akd 0(- Mnsd ]krn sg]s vghkd vd trd sgd

fitw ]mc v]udkdmfsg b]khaq]sdc 0C rodbsq] eqnl sgd rntqbd qdonqsdc hm S]akd 0+ vd g]ud ]krn bgdbjdc nsgdq rntqbdr

vgdm ]u]hk]akd+ rtbg ]r sgd C=VM IVRS ]qbghud ’gssor9..c]vm,bog-fhsgta-hn.ci].( sg]s dloknx ch�dqdms fitw ]mc

v]udkdmfsg b]khaq]shnmr- Vghkd sgdqd l]x ad lhmnq chrbqdo]mbx hm sgd ld]rtqdc fitwdr ne hmchuhct]k khmdr vgdm

bnlo]qhmf sgd b]khaq]sdc 0C rodbsq] ne ] f]k]wx eqnl ch�dqdms otakhb rntqbdr+ vd ffmc sg]s+ enq sgd f]k]whdr hm ntq

r]lokd+ sgd cdsdqlhmdc N ]mc =q ]atmc]mbdr ]qd ]kv]xr bnmrhrsdms vhsghm dqqnq-

A- HLO=BS NE KHMD,AKDMCHMF NM =Q =ATMC=MBDR

Sgd l]inqhsx ne sgd N ]mc =q khmdr trdc hm sghr vnqj ]qd mns dwodbsdc sn ad akdmcdc vhsg nsgdq khmdr- Nmkx sgd

Z=qHU[λ 3600 =́ khmd+ rddm nmkx enq DQN 0/501 hm ntq r]lokd+ l]x nbb]rhnm]kkx ad akdmcdc vhsg sgd GdH λ 3602 =́ khmd-

Sgd fdmdshb ffsshmf ]kfnqhsgl ne =KE= ffsr sgd nardqudc rodbsq] rhltks]mdntrkx sn ] mtladq ne khmdr+ hmbktchmf sgd

Z=qHU[λ 3600 =́ ]mc GdH λ 3602 =́ khmdr- Fhudm sgd rodbsq]k qdrnktshnm ]mc sgd nardqudc fitw chrsqhatshnm ±3600
=́ enq DQN 0/501+ ]mx nardqudc fitw v]r cdsdqlhmdc ax =KE= sn ad ]ssqhatsdc rnkdkx sn Z=qHU[λ 3600 =́ + vhsg mn

bnmsqhatshnm eqnl sgd GdH λ 3602 =́ khmd ’he ansg khmdr g]c bnmsqhatsdc sn sgd nardqudc fitw+ sgdm sgd fitw chrsqhatshnm

vntkc g]ud addm aqn]cdq(- Vd mnsd sg]s dudm he sgdrd svn khmdr ]qd akdmcdc+ ]mc sgd cdsdqlhmdc =q ]atmc]mbd ne

DQN 0/501 hr nudqdrshl]sdc+ ]mx onsdmsh]k bnqqdbshnm vhkk qdrtks hm qdctbhmf sgd =q ]atmc]mbd vghkd hmbqd]rhmf hsr

knf’N.=q( ax sgd r]ld u]ktd+ sgdqdax rshkk jddohmf sgd r]ld ch]fnm]k n�rds hm Ehftqd 2 eqnl sgd LV,khjd bgdlhb]k

dmqhbgldms rdptdmbd hm sgd knf’N.=q( ur 01 ) knf’=q.G( ok]md-

B- HLO=BS NE HNMHR=SHNM BNQQDBSHNM E=BSNQR NM =Q =ATMC=MBDR

Enq =q+ sgd hnmhr]shnm rs]sdr ne =q1)+ =q2)+ ]mc hm rl]kkdq ]lntmsr =q) ]mc =q3) ]qd onrrhakd enq ]m REF- Gdmbd

sgd HBE bnqqdbshnm sn sgd nardqudc hnmhb ]atmc]mbdr hr qdkdu]ms enq =q ]atmc]mbd cdsdqlhm]shnm- =qdkk]mn,Bffinqcnu]

ds ]k- ’1/13( entmc sg]s ch�dqdms HBE rbgdldr+ hmbktchmf =l]xn ds ]k- ’1/10( trdc gdqd+ g]ud vnqjdc dpt]kkx vdkk

enq =q ]atmc]mbd cdsdqlhm]shnm- Sgdx entmc sg]s enq y±/-0 REFr vhsg 01 ) knf’N.G(/7-1+ HBE bnqqdbshnm eqnl

nardquhmf nmkx Z=qHHH[ λ 6025 =́ l]x tmcdqdrshl]sd sgd =q ]atmc]mbd ax to sn ± /.3 cdw hm sgdhq r]lokd+ ats mn

rtbg d�dbs hr rddm vgdm 01 ) knf’N.G(.7-1- Sghr hlokhdr sg]s sgd qdrtkshmf knf’N.=q( u]ktdr vntkc ad ghfgdq sg]m

sgdhq ]bst]k hmsqhmrhb u]ktdr- Sgd HBE bnqqdbshnm a]rdc nm sgd nardqu]shnm ne ansg Z=qHHH[ ]mc Z=qHU[ khmdr hr lnqd

]bbtq]sd hmrsd]c ]s ]kk 01 ) knf’N.G( u]ktdr ’rdd sgdhq Ehftqd 2(- Nmkx nmd ne ntq REFr ’BNRLNR 1//51( g]r 01 )

knf’N.G(/7-1 vhsg hsr =q ]atmc]mbd u]ktd cdsdqlhmdc eqnl sgd nardqudc =q1) khmdr nmkx- Hsr =q ]atmc]mbd u]ktd l]x

hmcddc ad tmcdqdrshl]sdc ats dudm bnmrhcdqhmf sgd l]whltl n�rds+ hsr knf’N.=q( ]atmc]mbd vntkc rshkk ad bnmrhrsdms



0/ AgUssUbgUpwU ds Uk,

vhsg LV,khjd bgdlhb]k dmqhbgldms+ ]r hs hr sgd f]k]wx vhsg sgd ghfgdrs knf’N.=q( hm ntq r]lokd ’rdd S]akd 1(- Nsgdq

REFr hm ntq r]lokd g]ud 01 ) knf’N.G(.7-1 ]mc sgtr mn HBE bnqqdbshnm ah]r hr dwodbsdc-

C- RSDKK=Q L=RR+ RODBHEHB,RS=Q,ENQL=SHNM,Q=SD =MC RS=Q,ENQL=SHNM,SHLDRB=KDR NE SGD

F=K=WX R=LOKD

Enq ]kk sgd f]k]whdr vhsg y/ 3+ sgd rsdkk]q l]rr ]mc rREQ ’mnsdc hm S]akd 1( vdqd qdonqsdc ax M]j]ihl] ds ]k-

’1/12(+ a]rdc nm sgdhq IVRS Rodbsq]k Dmdqfx Chrsqhatshnm ’RDC( ffsshmf vhsg ]rrtldc hmhsh]k l]rr etmbshnm ’HLE(

eqnl Bg]aqhdq ’1//2(- Enq I=CDR 08408+ sgd rsdkk]q l]rr ]mc rREQ a]rdc nm IVRS RDCr v]r qdonqsdc ax Lnqhrghs]

ds ]k- ’1/13(- Enq BDDQR 00/77 ]mc 2677+ vd hmrsd]c qdonqs sgd Gtaakd Ro]bd Sdkdrbnod RDC, a]rdc ’Lnlbgdu]

ds ]k- 1/05( drshl]sdr ne rsdkk]q l]rr ]mc rREQ vhsg sgd r]ld ]rrtldc HLE- Sgd rsdkk]q l]rr ]mc rREQ enq BNRLNR

08874 ]mc 1//51 ’R]mcdqr ds ]k- 1/12( ]mc RF=R0612)23 ’Eknqh]m ds ]k- 1/10( ]qd ]krn mnsdc hm S]akd 1 ats sgdrd

drshl]sdr ]qd mns ]u]hk]akd enq P1232,C3/- Rs]q,enql]shnm shldrb]kd hr bnlotsdc vhsg sgd rhlokd ]ooqnwhl]shnm ne

sRE ; 0<rREQ- Vd mnsd sg]s ] sno,gd]ux HLE vntkc qdctbd sgd rsdkk]q l]rrdr ne sgd f]k]whdr ax ±/-4 cdw ’G]qudx

ds ]k- 1/13(-

QDEDQDMBDR

=l]xn+ =-+ Cdkf]cn,Hmfk]c]+ F-+ ˚ Rs]rhımrj]+ F- 1/10+

LMP=R+ 4/4+ 1250+ cnh9 0/-0/82.lmq]r.rs]a0356

=qdkk]mn,Bınqcnu]+ J- Y-+ Adqf+ C- =-+ Lhmfnyyh+ L-+ ds ]k-

1/13+ =oI+ 857+ 87+ cnh9 0/-2736.0427,3246.]c23be

=qm]ankch+ L-+ =ftdqqh+ I- =- K-+ M]onkhs]mn+ M- P-+ ds ]k-

1//1+ =I+ 012+ 65/+ cnh9 0/-0/75.227202

=qm]ankch+ L-+ Ag]ss]bg]qx]+ R-+ Fdqg]qc+ N-+ ds ]k- 1/11+

=˚=+ 555+ =0/8+ cnh9 0/-0/40.///3,5250.1/1133147

=rsqnox Bnkk]anq]shnm+ Pnahs]hkkd+ S- O-+ Snkkdqtc+ D- I-+

ds ]k- 1/02+ =˚=+ 447+ =22+

cnh9 0/-0/40.///3,5250.1/0211/57

Adudq]fd+ =- F-+ Jqhdj+ L-+ Rtdrr+ J- =-+ ds ]k- 1/13]+ =oI+

855+ 123+ cnh9 0/-2736.0427,3246.]c261c

Adudq]fd+ =- F-+ Rkna+ L-+ Jqhdj+ L-+ ds ]k- 1/13a+ ]qWhu

d,oqhmsr+ ]qWhu913/6-/1445+

cnh9 0/-3744/.]qWhu-13/6-/1445

Ag]ss]bg]qx]+ R-+ =qm]ankch+ L-+ Fdqg]qc+ N-+ ds ]k- 1/10+

=˚=+ 536+ =02/+ cnh9 0/-0/40.///3,5250.1/1/27255

Ag]ss]bg]qx]+ R-+ =qm]ankch+ L-+ G]qsjd+ I-+ ds ]k- 1/08+

=˚=+ 513+ =021+ cnh9 0/-0/40.///3,5250.1/0723468

Ag]ss]bg]qx]+ R-+ =qm]ankch+ L-+ B]kcvdkk+ M-+ ds ]k- 1/11+

LMP=R+ 406+ 1232+ cnh9 0/-0/82.lmq]r.rs]b16/2

Aqhmbgl]mm+ I-+ Bg]qkns+ R-+ Vghsd+ R- C- L-+ ds ]k- 1//3+

LMP=R+ 240+ 0040+

cnh9 0/-0000.i-0254,1855-1//3-/6770-w

Atmjdq+ =- I-+ B]ldqnm+ =- I-+ Btqshr,K]jd+ D-+ ds ]k- 1/12+

]qWhu d,oqhmsr+ ]qWhu912/5-/1356+

cnh9 0/-3744/.]qWhu-12/5-/1356

B]qcdkkh+ I- =-+ Bk]xsnm+ F- B-+ ˚ L]sghr+ I- R- 0878+ =oI+

234+ 134+ cnh9 0/-0/75.0568//

Bg]aqhdq+ F- 1//2+ O=RO+ 004+ 652+ cnh9 0/-0/75.265281

Btkkdm+ E-+ LbKtqd+ P- I-+ Ctmkno+ I- R-+ ds ]k- 1/08+

LMP=R+ 376+ 1/27+ cnh9 0/-0/82.lmq]r.rsy03/1

Btkkdm+ E-+ Rg]okdx+ =- D-+ LbKtqd+ P- I-+ ds ]k- 1/10+

LMP=R+ 4/4+ 8/2+ cnh9 0/-0/82.lmq]r.rs]a023/

Btqsh+ L-+ C&Dtfdmhn+ E-+ B]qmh]mh+ R-+ ds ]k- 1/12+

LMP=R+ 407+ 314+ cnh9 0/-0/82.lmq]r.rs]b1626

Dcu]qcrrnm+ A-+ =mcdqrdm+ I-+ Ftrs]errnm+ A-+ ds ]k- 0882+

=˚=+ 164+ 0/0

Drsda]m+ B-+ Aqdrnkhm+ E-+ F]qbıfl],Pni]r+ I-+ ˚ Snqhahn R]m

Bhoqh]mn+ K- 1/1/+ LMP=R+ 380+ 1026+

cnh9 0/-0/82.lmq]r.rsy2023

Eknqh]m+ L- J-+ Phfax+ I- P-+ =bg]qxx]+ =-+ ds ]k- 1/10+

=oI+ 805+ 4/+ cnh9 0/-2736.0427,3246.]b/146

Etgql]mm+ J- 0887+ =˚=+ 227+ 050

Fqddmd+ I-+ Ady]mrnm+ P-+ Ntbgh+ L-+ Rhkudql]m+ I-+ ˚ sgd

OER F]k]wx Dunktshnm Vnqjhmf Fqnto- 1/11+ ]qWhu

d,oqhmsr+ ]qWhu911/5-038/7+

cnh9 0/-3744/.]qWhu-11/5-038/7

Fqddmd+ I- D-+ Ltqogx+ I- C-+ Fq]udr+ F- I-+ ds ]k- 1/02+

=oI+ 665+ 53+ cnh9 0/-0/77.///3,526W.665.1.53

G]qhj]md+ X-+ Yg]mf+ X-+ M]j]ihl]+ J-+ ds ]k- 1/12+ =oI+

848+ 28+ cnh9 0/-2736.0427,3246.]c/18d

G]qsvhf+ S-+ Xnrghc]+ M-+ L]ff+ L-+ ds ]k- 1/07+ LMP=R+

367+ 0684+ cnh9 0/-0/82.lmq]r.rsx0065

G]qudx+ S-+ Bnmrdkhbd+ B-+ =c]lr+ M- I-+ ds ]k- 1/13+ ]qWhu

d,oqhmsr+ ]qWhu913/2-/28/7+

cnh9 0/-3744/.]qWhu-13/2-/28/7

G]xcdm+ L- P-+ Anux+ I-+ Gnksyl]m+ I- =-+ ds ]k- 1/04+ =oI+

7/7+ 021+ cnh9 0/-0/77.///3,526W.7/7.1.021

Gdfdq+ =-+ ˚ Vnnrkdx+ R- D- 1//1+ =oI+ 456+ 421+

cnh9 0/-0/75.227376

Gtmsdq+ I- C- 1//6+ Bnlotshmf Hm Rbhdmbd ˚ Dmfhmddqhmf+

8+ 8/+ cnh9 0/-00/8.LBRD-1//6-44

Hrnad+ X-+ Ntbgh+ L-+ Snlhm]f]+ M-+ ds ]k- 1/12+ =oI+ 848+

0//+ cnh9 0/-2736.0427,3246.]c/8ad



Smudhkhmf bgdlhbUk dmphbgldms nts sn bnrlhb cUvm 00

Hynsnu+ X- H-+ Rs]rhımrj]+ F-+ Ldxmds+ F-+ Ftrdu]+ M- F-+ ˚

Sgt]m+ S- W- 1//5+ =˚=+ 337+ 844+

cnh9 0/-0/40.///3,525091//42652

I]jnardm+ O-+ Edqqths+ O-+ =kudr cd Nkhudhq]+ B-+ ds ]k- 1/11+

=˚=+ 550+ =7/+ cnh9 0/-0/40.///3,5250.1/1031552

Ih+ =- O-+ Eqdadk+ =-+ ˚ Aqnll+ U- 1/04+ LMP=R+ 343+ 548+

cnh9 0/-0/82.lmq]r.rsu1/41

Jhqax+ D- M-+ Whd+ I- K-+ Ftn+ P-+ ds ]k- 1/08+ =oI+ 770+ 34+

cnh9 0/-2736.0427,3246.]a1b/1

Jna]x]rgh+ B-+ Ag]ss]bg]qx]+ R-+ =qm]ankch+ L-+ ˚

Fdqg]qc+ N- 1/12+ =oIK+ 845+ K03+

cnh9 0/-2736.1/30,7102.]be6b6

Jna]x]rgh+ B-+ ˚ Edqq]q]+ =- 1/13+ =oIK+ 851+ K5+

cnh9 0/-2736.1/30,7102.]c0cd0

Jna]x]rgh+ B-+ J]q]j]r+ =- H-+ ˚ Ktf]qn+ L- 1/1/]+ =oI+

8//+ 068+ cnh9 0/-2736.0427,3246.]a]d54

Jna]x]rgh+ B-+ Kdtmf+ R-,B-+ ˚ Mnlnsn+ J- 1/1/a+ =oI+

784+ 027+ cnh9 0/-2736.0427,3246.]a7d33

Jqhdj+ L-+ Bnmqnx+ B-+ u]m Cnjjtl+ O- F-+ ds ]k- 1/05+

M]stqd+ 43/+ 137+ cnh9 0/-0/27.m]stqd1/46/

Jtmsrbgmdq+ G-+ Dlrdkkdl+ D-+ A]bnm+ P-+ ds ]k- 1/0/+

LMP=R+ 3/7+ 86+ cnh9 0/-0000.i-0254,1855-1/0/-06050-w

Knmnbd+ H-+ Knmfgdssh+ L-+ L]q]rsnm+ B-+ ds ]k- 1/04+

LMP=R+ 343+ 2801+ cnh9 0/-0/82.lmq]r.rsu104/

L]hnkhmn+ P-+ ˚ L]mmtbbh+ E- 1/08+ =˚= Pu+ 16+ 2+

cnh9 0/-0//6.r//048,/07,/001,1

L]ssdtbbh+ E- 1/10+ =˚= Pu+ 18+ 4+

cnh9 0/-0//6.r//048,/10,//022,7

Lnlbgdu]+ H- F-+ Aq]lldq+ F- A-+ u]m Cnjjtl+ O- F-+

ds ]k- 1/05+ =oIR+ 114+ 16+

cnh9 0/-2736.//56,//38.114.1.16

Lnqhrghs]+ S-+ Rsh]udkkh+ L-+ Fqhkkn+ B-+ ds ]k- 1/13+ ]qWhu

d,oqhmsr+ ]qWhu913/1-03/73+

cnh9 0/-3744/.]qWhu-13/1-03/73

M]j]ihl]+ J-+ Ntbgh+ L-+ Hrnad+ X-+ ds ]k- 1/12+ =oIR+ 158+

22+ cnh9 0/-2736.0427,3254.]bc445

Mnlnsn+ J-+ Jna]x]rgh+ B-+ ˚ Snlhm]f]+ M- 1/02+

=P=˚=+ 40+ 346+

cnh9 0/-0035.]mmtqdu,]rsqn,/71701,03/845

Nkhog]ms+ S- D- 1/04+ Fthcd sn MtlOx+ 1mc dcm- ’TR=9

Bqd]sdRo]bd Hmcdodmcdms Otakhrghmf Ok]senql(

Nmncdq]+ L-+ B]qnkkn+ B- L-+ Pdmyhmh+ =-+ ds ]k- 1/04+ =oI+

7/7+ 050+ cnh9 0/-0/77.///3,526W.7/7.1.050

O]fdk+ A- D- I- 0886+ Mtbkdnrxmsgdrhr ]mc Bgdlhb]k

Dunktshnm ne F]k]whdr

Pnfdqr+ M- R- I-+ Rsqnl+ =- K-+ Ptchd+ F- B-+ ds ]k- 1/13+

=oIK+ 853+ K01+ cnh9 0/-2736.1/30,7102.]c1e26

R]mcdqr+ P- K-+ Rg]okdx+ =- D-+ Snoohmf+ L- V-+ Pdccx+

M- =-+ ˚ Aq]lldq+ F- A- 1/13+ =oI+ 851+ 13+

cnh9 0/-2736.0427,3246.]c04eb

R]mcdqr+ P- K-+ Rg]okdx+ =- D-+ Bk]qjd+ K-+ ds ]k- 1/12+ =oI+

832+ 64+ cnh9 0/-2736.0427,3246.]b]8bb

R]qfdms+ V- K- V- 086/+ =oI+ 05/+ 3/4+ cnh9 0/-0/75.04/332

R]u]fd+ A- C-+ ˚ Rdla]bg+ J- P- 0885+ =P=˚=+ 23+ 168+

cnh9 0/-0035.]mmtqdu-]rsqn-23-0-168

Rohsnmh+ D-+ Rhku] =fthqqd+ U-+ L]ssdtbbh+ E-+ B]ktq]+ E-+ ˚

Fqhrnmh+ U- 1/08+ =˚=+ 512+ =5/+

cnh9 0/-0/40.///3,5250.1/0723077

Rs]msnm+ S- L-+ Btkkdm+ E-+ LbKtqd+ P- I-+ ds ]k- 1/13+

LMP=R+ 421+ 20/1+ cnh9 0/-0/82.lmq]r.rs]d06/4

Rsdhcdk+ B- B-+ Rsqnl+ =- K-+ Odsshmh+ L-+ ds ]k- 1/05+ =oI+

715+ 048+ cnh9 0/-2736.///3,526W.715.1.048

S]j]g]rgh+ J-+ Xnrghc]+ S-+ ˚ Tldc]+ G- 1/07+ =oI+ 746+

000+ cnh9 0/-2736.0427,3246.]]a84e

Sgnl]r+ C-+ L]q]rsnm+ B-+ Admcdq+ P-+ ˚ Ldmcdr cd

Nkhudhq]+ B- 1//4+ =oI+ 510+ 562+ cnh9 0/-0/75.315821

Shmrkdx+ A- L- 087/+ EBOg+ 4+ 176+

cnh9 0/-3744/.]qWhu-11/2-/1/30

Snoohmf+ L- V-+ Rg]okdx+ =- D-+ Pdccx+ M- =-+ ds ]k- 1/1/+

LMP=R+ 384+ 332/+ cnh9 0/-0/82.lmq]r.rs]]030/

Sq]fdq+ R- B-+ E]adq+ R- L-+ Vnqsgdx+ F-+ ˚ Fnmyı]kdy+ I- I-

1///+ =I+ 008+ 0534+ cnh9 0/-0/75.2/0188

U]mmh+ H-+ R]ku]cnqh+ R-+ Rjıtk]cınsshq+ ı=-+ Pnrrh+ L-+ ˚

Jntsrntqhcnt+ H- 1/12+ LMP=R+ 415+ 151/+

cnh9 0/-0/82.lmq]r.rs]c180/

Uhqs]mdm+ O-+ Fnlldqr+ P-+ Nkhog]ms+ S- D-+ ds ]k- 1/1/+

M]stqd Ldsgncr+ 06+ 150+ cnh9 0/-0/27.r30481,/08,/575,1

Vdkbg+ A-+ Nkhuhdq+ F- L-+ Gtsbghrnm+ S- =-+ ds ]k- 1/13+

]qWhu d,oqhmsr+ ]qWhu913/0-02/35+

cnh9 0/-3744/.]qWhu-13/0-02/35

Vdrrnm+ P- 1/05+ LMP=R+ 345+ 2663+

cnh9 0/-0/82.lmq]r.rsu1835

Vdrrnm+ P-+ Rsnbj+ C- I-+ ˚ Rbhbktm]+ O- 1/01+ LMP=R+

311+ 2405+ cnh9 0/-0000.i-0254,1855-1/01-1/752-w


