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fl mL1/KZa0: CdoZqsldms ne Bgdlhrsqx Zmc HmctrsqhZk Bgdlhrsqx: Tmhudqrhsx ne FdmnuZ: fl5fl35 FdmnuZ: HsZkx,
rhkuhZ0uhkkZ78]flZhk0bnl —R0U0(, eZahn0bZmdoZ]tmhfd0hs —E0B0(

1 QDB ”RlZqs LZsdqhZkr Zmc AhnldchbZk öookhbZshnmr;: HllZmtdk JZms AZkshb EdcdqZk Tmhudqrhsx:
12593fl JZkhmhmfqZc: QtrrhZ, uZkdqhZqnchnmnuZ]flZhk0bnl

2 CdoZqsldms ne AhnldchbZk Dmfhmddqhmf Zmc Rxcmdx MZmn Hmrshstsd: Sgd Tmhudqrhsx ne Rxcmdx:
Rxcmdx: MRV 1997: ötrsqZkhZ, ftquhmcdq0rhmfg]rxcmdx0dct0Zt —F0R0(, rZqZ0kZtqdsh]hrl0bmq0hs —R0K0(

3 mL1/KZa0: Bnmrhfkhn MZyhnmZkd cdkkd Qhbdqbgd: Hrshstsn ch RsqtsstqZ cdkkZ LZsdqhZ: Lnmsdqnsnmcn RbZkn:
999fl4 Qnld: HsZkx

- Bnqqdronmcdmbd. ZrnldkxZmbghj]jZmshZmZ0qt —ö0N0(, cZuhcd0odcchr]tmhfd0hs —C0O0(

�arspXbs. Ah/lZfmdshb bnqd“rgdkk mZmnoZqshbkdr vdqd rxmsgdrhydc ax Z svn/rsdo ghfg/sdlodqZstqd
cdbnlonrhshnm ldsgnc ne ldsZk ZbdsxkZbdsnmZsd rZksr0 SqZmrlhrrhnm dkdbsqnm lhbqnrbnox bnmzqldc
sgd enqlZshnm ne Zm tksqZsghm rgdkk —|905 ml( ne MhN Zmc MhEd1N3 Zqntmc sgd lZfmdshbZkkx gZqc 7 ml
BnEd1N3 bnqd mZmnoZqshbkd0 LZfmdshyZshnm ldZrtqdldmsr rgnvdc Zm hmbqdZrd hm sgd bndqbhuhsx ne sgd
rhmfkd/ogZrd BnEd1N3 rddc mZmnoZqshbkdr eqnl |fl01 S sn |fl04 S Zmc sn |109 S enq BnEd1N3“MhEd1N3
Zmc BnEd1N3“MhN: qdrodbshudkx0 Sgd MhEd1N3 rgdkk Zkrn hmbqdZrdr sgd lZfmdshb unktld ne oZqshbkdr
Zmc sgd chonkZq hmsdqoZqshbkd hmsdqZbshnmr0 Hm bnmsqZrs: sgd MhN rgdkk oqdudmsr rtbg hmsdqZbshnmr Zmc
jddor sgd lZfmdshb unktld Zklnrs tmbgZmfdc0

Idxvnpcr. lZfmdshb mZmnoZqshbkdr, dwbgZmfd/bntokhmf, lZfmdshb unktld, BnEd1N3, MhEd1N3, MhN

fl0 Hmspnctbshnm

Ah/lZfmdshb dwbgZmfd bntokdc rxrsdlr bnmrhrshmf ne edqqn—h(/“ZmshedqqnlZfmdshb
—E—h(L“öEL( nq lZfmdshbZkkx gZqc“rnes —g/EL“r/EL( lZsdqhZkr oqnuhcd dmgZmbdc lZf/
mdshb oqnodqshdr bnloZqdc sn sgdhq hmchuhctZk bntmsdqoZqsr —h0d0: rhmfkd/ogZrd rxrsdlr( )fl-4[0
öEL“EL rxrsdlr lZx bZtrd Zm hmbqdZrd ne lZfmdshb Zmhrnsqnox: sgZs hr dwoknhsdc hm che/
edqdms ZookhbZshnmr rtbg Zr qdbnqchmf ldchZ: rohmsqnmhbr Zmc odqlZmdms lZfmdsr )2:5-7[0
örhcd eqnl sgd DwbgZmfd AhZr ogdmnldmnm: qdrtkshmf hm tmhchqdbshnmZk dwbgZmfd Zmhrnsqnox:
Zm hmbqdZrd ne sgd deedbshud Zmhrnsqnox dmdqfx ne sgd EL ogZrd gZr Zkrn addm nardqudc hm
öEL“EL rxrsdlr )7:8[0 Nm sgd nsgdq gZmc: ah/lZfmdshb rxrsdlr bnmrhrshmf ne svn EL
nq EhL hmsdqeZbdc ogZrdr: rtbg Zr g/EL“r/EL bnqd“rgdkk mZmnoZqshbkdr —MOr(: vhsg stm/
Zakd rZstqZshnm lZfmdshyZshnm —LR(: Zmc lZfmdshb Zmhrnsqnox —J( Zqd admdzbhZk sn Zbghdud:
enq dwZlokd: bnmsqZrs/dmgZmbdc lZfmdshb qdrnmZmbd hlZfhmf nq Z ghfg sgdqlnlZfmdshb
deedbs )fl:1:3:fl9-fl1[0 Hmcddc: sgd lZfmdshb oqnodqshdr ne bnqd“rgdkk rxrsdlr cdodmc nm sgd
hmsqhmrhb oZqZldsdqr ne g/EL Zmc r/EL ogZrdr: Zr vdkk Zr nm sgd bntokhmf rsqdmfsg Zmc
mZmnoZqshbkd Zqbghsdbstqd vghbg Zqd bnmsqnkkdc ax sgd rxmsgdrhr oqnbdctqd —rhyd ne kZxdqr:
ptZkhsx ne hmsdqeZbd: rgZod: dsb0( )3[0

Cdodmchmf nm sgd rhyd“sghbjmdrr ne g/EL Zmc r/EL ogZrdr: sgd ah/lZfmdshb rxrsdl
bZm Zbs hm Z qhfhckx bntokdc qdfhld he sgd r/EL ogZrd hr sghmmdq sgZm sgd cntakd cnlZhm
vZkk sghbjmdrr ne sgd g/EL )4[0 Sghr qdfhld hr bgZqZbsdqhydc ax Z rptZqdc gxrsdqdrhr knno ne
sgd rnes ogZrd adhmf rsqnmfkx dwbgZmfd/bntokdc vhsg sgd gZqc ogZrd Zmc sgd lZfmdshyZshnm
qdudqrZk oqnbdrr ne sgd svn ogZrdr nbbtqqhmf Zs sgd rZld zdkc0 Hm sgd bZrd ne sgd sghbjdq
r/EL ogZrd: hsr qdudqrZk nbbtqr Zs rhfmhzbZmskx knvdq zdkcr sgZm sgd rvhsbghmf ne sgd g/EL0
Gnvdudq: vhsg qdfZqc sn mZmnoZqshbkdr: Z vhcdq ogdmnldmnknfx lZx ad nardqudc ctd sn
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sgd kZqfd chrodqrhnm ne lZfmdshb oqnodqshdr Zqhrhmf eqnl rhyd chrsqhatshnmr nq chudqfdmbdr
hm sgd rsqtbstqZk oqnodqshdr —h0d0: rsnhbghnldsqx Zmc tmhs/bdkk oZqZldsdqr( ne mZmnlZsdqhZkr
bnloZqdc sn atkj ZmZknf lZsdqhZkr )fl2[0 RodbhZk Zssdmshnm gZr addm oZhc sn sgd enqlZshnm ne
sgd tksqZsghm rgdkk ne Z edv Zsnlhb kZxdq sghbjmdrrdr: dwghahshmf Zm dmgZmbdc rohm bZmshmf
—DRB( deedbs )fl3[ vghbg aqhmfr nts Z kZqfdq lZfmdshb rtqeZbd Zmhrnsqnox: Zkknvhmf dwbgZmfd
bntokdc rxrsdlr sn hmbqdZrd: enq dwZlokd: lZfmdshb dmdqfx oqnctbs —AG(lZw nq rodbhzb
knrr onvdq0

Sghr oZodq chrbtrrdr sgd deedbs ne sghm öEL Zmc r/EhL rgdkkr nm sgdlZfmdshb oqnodqshdr
ne BnEd1N3 mZmnoZqshbkdr0 Sgd bnaZks edqqhsd hr nmd ne sgd lnrs rstchdc nwhcdr vhsg Z rohmdk
rsqtbstqd sgZs oqdrdmsr —rdlh/(gZqc lZfmdshb oqnodqshdr )fl4:fl5[0 Sn stmd hsr lZfmdshb
Zmhrnsqnox: Z sghm rgdkk —|905/ml( ne r/EhL/MhEd1N3 nq öEL/MhN gZr addm cdonrhsdc nm
sgd mZmnoZqshbkd=r rtqeZbd0 Ansg bnqd“rgdkk rxrsdlr rgnvdc Zm hmbqdZrd ne bndqbhuhsx —GB(
vhsg Zm Zklnrs tmbgZmfdc rZstqZshnm lZfmdshyZshnm bnloZqdc sn bnaZks edqqhsd MOr0

10 LXsdphXkr Xmc Ldsgncr
10y0 Rxmsgdrhr ne MNr

Hqnm —HHH( ZbdsxkZbdsnmZsd —86’(: BnaZks —HH( ZbdsxkZbdsnmZsd —86’( Zmc Mhbjdk —HH( Zbdsx/
kZbdsnmZsd —84’( vdqd otqbgZrdc eqnl ökeZ ödrZq —JZmcdk: FdqlZmx(0 Nkdhb Zbhc —öN(
—sdbgmhbZk fqZcd: 89’(: NkdxkZlhmd —NKö( —sdbgmhbZk fqZcd: 69’(: admyxk dsgdq —88’(:
snktdmd: 1/oqnoZmnk: Zmc Zbdsnmd vdqd otqbgZrdc eqnl RhflZ ökcqhbg —CZqlrsZcs: Fdq/
lZmx( Zmc trdc vhsgnts etqsgdq otqhzbZshnm0 ökk sgd rxmsgdrdr vdqd bnmctbsdc tmcdq
nwxfdm/eqdd bnmchshnmr hm Z Rbgkdmj khmd0

Sgd rhmfkd/ogZrd bnqd rxrsdl vZr rxmsgdrhydc enkknvhmf Z lnchzdc oqnbdctqd qd/
onqsdc dkrdvgdqd )fl6:fl7[0 Sn rxmsgdrhyd sgd BnEd1N3 bnqd: —BEN rZlokd(: Ed—ZbZb(2
—1 llnk(: Bn—ZbZb(1 —fl llnk(: fl:1/gdwZcdbZmdchnk —fl9 llnk(: Nö —5 llnk(: NKö —5 llnk(:
Zmc admyxk dsgdq —19 lK( vdqdlhwdc ZmclZfmdshbZkkx rshqqdc tmcdq Z finv ne mhsqnfdm0 Sgd
lhwstqd vZr gdZsdc sn 199 ±B enq fl99 lhm —4 ±B“lhm( Zmc sgdm gdZsdc sn qdfitw Zs 299 ±B
—4 ±B“lhm( enq 59 lhm0 Sgd akZbj/bnknqdc lhwstqd vZr kdes sn bnnk sn qnnl sdlodqZstqd
nudqmhfgs Zmc vZrgdc vhsg Zbdsnmd: snktdmd Zmc hrnoqnoZmnk0

ö rddc/ldchZsdc fqnvsg sdbgmhptd Zs ghfg sdlodqZstqd vZr trdc sn Zbghdud sgd
bnqd“rgdkk rsqtbstqd0 Enq dwZlokd: enq BnEd1N3“MhEd1N3 MOr —BEN“MEN rZlokd(: bnaZks
edqqhsd rddcr vdqd rnmhbZsdc hm 4 lK admyxk dsgdq hm sgd oqdrdmbd ne Nö —599 µK(0 Sgdm:
sgd rtrodmrhnm vZr Zccdc sn sgd qntmc anssnl fiZrj bnmsZhmhmf Mh—ZbZb(1 —9022 llnk(:
Ed—ZbZb(2 —9056 llnk(: Nö —599 µK( hm admyxk dsgdq —fl4 lK(0 öesdq flg uZbttl Zs QS: sgd
rnktshnm vZr gdZsdc sn qdfitw Zs 189 ±B —4 ±B“lhm( tmcdq Zm öqfnm Zslnrogdqd Zmc vZr
sgdm jdos Zs sghr sdlodqZstqd enq 29 lhm0 ö rhlhkZq oqnsnbnk vZr trdc sn oqdoZqd sgd
BnEd1N3“MhN MOr —BEN“MhN rZlokd(0

1010 LnpognrsptbstpVk Npnodpshdr

Sgd W/qZx cheeqZbshnm —WQC( oZssdqmr vdqd nasZhmdc eqnl Z Aqtjdq CZUhmbh1 cheeqZb/
snldsdq —Aqtjdq: Lö: TRö( vhsg Z Bt J� —λ + fl043945 �( rntqbd hm sgd fl9±-64± 1θ qZmfd0
BqxrsZk ogZrd hcdmshzbZshnm vZr odqenqldc vhsg PtZkW rnesvZqd0 Sgd ldZm rhyd ne bqxrsZk/
khsdr: cWQC: vZr bZkbtkZsdc ax trhmf Rbgdqqdq=r dptZshnm )fl8[.

cWQC ) 908
λ

β bnr�θ(
: —fl(

vgdqd β hr sgd etkk vhcsg Zs gZke/lZwhltl —EVGL( ne sgd odZjr ne sgd bnqqdronmchmf
qdfidbshnmr Zs 1θ fdnldsqx0

RbZmmhmf SqZmrlhrrhnm Dkdbsqnm Lhbqnrbnox —RSDL( GhsZbgh R4499: nodqZshmf Zs 29 jU:
vZr trdc sn hmudrshfZsd sgd rhyd chrsqhatshnm Zmc lnqognknfx ne sgd oZqshbkdr0 Sgd rodbh/
ldmr enq sgd SDL ZmZkxrdr vdqd oqdoZqdc ax cdonrhshmf nmd nq Z edv cqnor ne sgd rZlokd
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nm 299 ldrg btoodq bZqanm fqhcr0 Sgd oZqshbkd rhyd chrsqhatshnm nasZhmdc ax sgd SDL hlZfd
ZmZkxrhr vZr zssdc ax mnqlZk Zmc knf/mnqlZk etmbshnmr.

N )
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µSDL
√
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dwo�


fl
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
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µSDL � cSDL <

1

, –mnqlZk chrsqhatshnm —1(

Nk )
�

CµSDL
√
1π
dwo�




km1

�
C

�cSDL<



1µ1SDL



: – knf /mnqlZk chrsqhatshnm —2(

vgdqd ©cSDL< hr sgdldZm uZktd ne oZqshbkd chZldsdqC —uZqhZakd( Zmc µ hr hsr rsZmcZqc cduhZshnm0

1020 LVfmdshb Npnodpshdr

Sgd CB lZfmdshyZshnm ldZrtqdldmsr vdqd odqenqldc ax Z PtZmstl Cdrhfm rtodq/
bnmctbshmf ptZmstl hmsdqedqdmbd cduhbd —RPTHC( lZfmdsnldsdq0 Sgd rZlokd: hm sgd enql
ne Z onvcdq: vZr hllnahkhydc hm donwx qdrhm sn Zunhc sgd lnudldms ne sgd mZmnoZqshbkdr
ctqhmf sgd ldZrtqdldmsr0 Gxrsdqdrhr knnor vdqd nasZhmdc hm sgd ±4 S Zookhdc lZfmdshb
zdkc qZmfd Zs cheedqdms sdlodqZstqdr eqnl 4 sn 299 J0 Sgd uZktd ne rZstqZshnm lZfmdshyZshnm:
LR: vZr drshlZsdc eqnl sgd KZv ne öooqnZbg sn RZstqZshnm —KöR( ax zsshmf sgd ghfg/zdkc
qdfhnm ne gxrsdqdrhr vhsg sgd etmbshnm

L ) LR

�
fl� �“F � A“F1


: —3(

vgdqd � Zmc A Zqd eqdd oZqZldsdqr )19[0
Sgd lZfmdshyZshnm udqrtr sdlodqZstqd ldZrtqdldmsr vdqd odqenqldc trhmf sgd ydqn/

zdkc/bnnkdc LyEB—S( Zmc zdkc/bnnkdc LEB—S( oqnsnbnkr hm Z knv ldZrtqhmf lZfmdshb zdkc
ne 104 lS )1fl:11[0 LYEB—S( lZfmdshyZshnm vZr bZqqhdc nts ax zqrskx bnnkhmf sgd rZlokd
eqnl qnnl sdlodqZstqd sn 4 J hm Z ydqn lZfmdshb zdkc0 Sgdm: Z rlZkk ldZrtqhmf lZfmdshb
zdkc vZr Zookhdc Zmc sgd LYEB—S( vZr ldZrtqdc ctqhmf vZqlhmf eqnl 4 sn 299 J: vgdqdZr
LEB—S( vZr qdbnqcdc ctqhmf sgd rtardptdms bnnkhmf0

Enq Zm Zrrdlakx ne mnm/hmsdqZbshmf oZqshbkdr: sgd cheedqdmbd hm LEB�LYEB hr qdkZsdc sn
sgd chrsqhatshnm ne sgd Zmhrnsqnox dmdqfx aZqqhdqr )11-13[.

LEB �LYEB ∼ �
∫ ∞

�Db
e ��DV( cD: —4(

vgdqd � hr Z oZqZldsdq oqnonqshnmZk sn sgd hmhshZk rtrbdoshahkhsx ne mnm/qdkZwhmf oZqshbkdr:
ldZrtqhmf zdkc Zmc shld, �Db hr Z bqhshbZk uZktd ne dmdqfx: Zanud vghbg sgd oZqshbkdr Zqd
aknbjdc0 Hm nsgdq vnqcr: �Db + JU + 14jASA: sgtr: DptZshnm —4( rgnvr sgd chrsqhatshnm ne
aknbjhmf sdlodqZstqdr.

e �SA( ∼ c�LEB �LYEB(

cS
0 —5(

Sgd e —�SA( bZm ad zssdc ax Z —knf/(mnqlZk etmbshnm adbZtrd SA hr oqnonqshnmZk sn
sgd oZqshbkd unktld: vghbg hr vdkk/cdrbqhadc ax Z —knf/(mnqlZk etmbshnm ne sgd oZqshbkd
rhyd chrsqhatshnm —DptZshnmr —1( Zmc —2(( )11:14:15[, enq sgd cdsdqlhmZshnm ne SA hm sgd bZrd
ne tmldqfdc YEB“EB: sgd c—LEB�LYEB(“cS hr zssdc ax sgd mnqlZk etmbshnm: sgdm sgd
ZudqZfd ©SA< hr cdsdqlhmdc Zr Z sdlodqZstqd Zs vghbg c1—LEB �LYEB(“cS1 + 9: sn sgd
kdes ne sgd LYEB odZj onrhshnm )13[0

20 Pdrtksr
20y0 LnpognrsptbstpVk Npnodpshdr

Sgd WQC oZssdqmr rtffdrs sgd oqdrdmbd ne nmkx rohmdk Zmc qnbj rZks ogZrdr hm sgd
ah/lZfmdshb bnqd“rgdkk MOr —Ehftqd flZ(0 Mn dwsqZ ogZrdr gZud addm cdsdbsdc0 RbZm/
mhmf sqZmrlhrrhnm dkdbsqnm lhbqnrbnox —RSDL( hlZfdr rgnv Z mdZqkx rogdqhbZk bnqd Zmc
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bnqd“rgdkk MOr —Ehftqd fla(: enq vghbg sgd ldZm chZldsdq —cSDL( gZr addm duZktZsdc trhmf
DptZshnmr —1( Zmc —2( ax bntmshmf lnqd sgZm 199 MOr0

Ehftpd fl0 —X( WQC oZssdqmr Zmc —a( RSDL hlZfdr enq BEN rddcr Zmc bnqd“rgdkk rxrsdlr, —b( chZldsdq chrsqhatshnm nasZhmdc
eqnl RSDL hlZfdr0

Nm sgd nsgdq gZmc: sgd ldZm bqxrsZkkhsdr= rhyd —cWQC(: gZr addm bZkbtkZsdc trhmf
DptZshnm —fl( ax ZudqZfhmf 4 sgd lnrs hmsdmrd WQC qdfidbshnmr0 Sgd rhyd ne sgd WQC Zmc
RSDL ldZrtqdldmsr: qdudZkr Zm hmbqdZrd hm sgd chZldsdq Zesdq sgd cdonrhshnm ne Z sghm rgdkk
Zqntmc sgd BEN rddc MOr: sgtr bnmzqlhmf sgd enqlZshnm ne bnqd“rgdkk rsqtbstqdr —Ehftqd flb
Zmc SZakd fl(0 Hm oZqshbtkZq: sgd rhyd hmbqdZrd ne sgd cWQC enq sgd BEN“MhN rZlokdr hr entmc
sn ad kdrr sgZm sgd rhyd hmbqdZrd ne sgd cWQC enq sgd BEN“MEN rZlokd0 Sghr bZm oqnaZakx
ad Zrbqhadc sn sgd oZqshZk lhrlZsbg ne rohmdk ogZrd okZmdr ne sgd BnEd1N3 vhsg sgnrd ne
sgd qnbj rZks rsqtbstqd ne sgd MhN ogZrd0 Gnvdudq: sgd cSDL uZktdr bnmzql sgd fqnvsg
ne Z sghm rgdkk —|905 ml( hm ansg bnqd“rgdkk rxrsdlr: sgtr hmchbZshmf Z rhlhkZq hmbqdZrd hm
sgd ogxrhbZk rhyd enq ansg rxrsdlr0 Hm Zkk bZrdr: sgdrd bnqd“rgdkk MOr dwghahs Z mZqqnv
rhyd chrsqhatshnm bgZqZbsdqhydc ax sgd knv uZktdr ne sgd rsZmcZqc cduhZshnm µSDL ne sgd
knf/mnqlZk chrsqhatshnm, sgd enqlZshnm ne Z MhN rgdkk hmctbdr Z rkhfgskx ghfgdq chrodqrhnm
vhsg qdrodbs sn sgd BEN“MEN rZlokd —SZakd fl(0

SXakd fl0 Lnqogn/rsqtbstqZk oqnodqshdr ne rZlokdr. bqxrsZkkhsd rhyd —cWQC(: oZqshbkd rhyd —cSDL( Zmc rsZm/
cZqc cduhZshnm ne sgd oZqshbkd rhyd chrsqhatshnm —µSDL( Zesdq zs vhsg mnqlZk Zmc knf/mnqlZk etmbshnmr0

RXlokd cVPC: ml
MnplXk Knf/MnplXk

cSDL: ml µSDL cSDL: ml µSDL

BEN 601 ± 903 702 ± 90fl 9014 ± 9092 702 ± 90fl 90fl2 ± 9091
BEN“MEN 708 ± 908 802 ± 90fl 902fl ± 9092 804 ± 90fl 90fl4 ± 9091
BEN“MhN 607 ± 906 802 ± 90fl 9027 ± 9092 805 ± 901 90fl8 ± 9091

Dqqnq enq cWQC hr sgd rsZmcZqc cduhZshnm nudq uZktdr enq Zkk odZjr, sgd dqqnq enq cSDL Zmc µSDL hr sgd dqqnq ne
zsshmf vhsg mnqlZk Zmc knf/mnqlZk etmbshnmr0



LVfmdsnbgdlhrspx 191fl: 6: fl35 4 ne fl2

2010 LVfmdshb �mhrnspnox

Sgd sdlodqZstqd cdodmcdmbd nelZfmdshyZshnm: vghbgvZr hmudrshfZsdc ax sgd YEB“EB
oqnsnbnk: rgnvr sgd sxohbZk adgZuhnq ne rhmfkd/cnlZhm lZfmdshb mZmnoZqshbkdr —Ehftqd 1Z(0
Hm Zkk rZlokdr: LYEB Zmc LEB rgnv hqqdudqrhahkhsx hm sgd dmshqd dwoknqdc sdlodqZstqd qZmfd0
Mdudqsgdkdrr: sgd ZudqZfd aknbjhmf sdlodqZstqd ©SA<: vghbg hr cdsdqlhmdc Zr sgd sdlodqZ/
stqd Zs vghbg sgd lZfmdshb Zmhrnsqnox dmdqfx chrsqhatshnm e —�DV( qdZbgdr 49’ —Ehftqd 1a(: hr
adknv 299 J0 Sn cdzmd sghr uZktd: vd odqenqldc Zm dwsqZonkZshnm ne sgd dwodqhldmsZk cZsZ
vhsg sgd mnqlZk etmbshnm zs enkknvhmf sgd oqnbdctqd dwokZhmdc hm o01020 Hm sgd khsdqZstqd:
sgd knf/mnqlZk chrsqhatshnm hr lZhmkx trdc sn cdrbqhad tmbdmsdqdc chrsqhatshnmr ne oZqshbkd
rhyd )16[0 Sgd chrsqhatshnm ne oZqshbkd rhydr hr qdfidbsdc hm Z knf/mnqlZk chrsqhatshnm ne sgd
lZfmdshb Zmhrnsqnox dmdqfx aZqqhdqr e —�DV(|JU )11:14:15[0 Gnvdudq: hm ntq bZrd: sgd adrs
zs ne e —�DV( vZr Zbghdudc vhsg sgd bdmsdq/rxlldsqhbZk mnqlZk chrsqhatshnm —Ehftqd 1a(0
Sghr lZx ad Zssqhatsdc sn sgd rodbhzb oZqshbkd fqnvsg oqnbdrr0 Ehsshmf sgd oZqshbkd rhyd
chrsqhatshnm vhsg ansg DptZshnmr —1( Zmc —2( oqnuhcdc rhlhkZq qdrtksr0 Etqsgdqlnqd: e —�DV(
hr oqnonqshnmZk sn sgd oZqshbkd unktld ats mns sn sgd chZldsdq )17[0 Sgd unktldsqhb chrsqhat/
shnm hr sgqdd/shldr ghfgdq: sgtr hs hr dwodbsdc µLöF + 2µSDL: vgdqd µLöF hr sgd rsZmcZqc
cduhZshnm ne sgd lZfmdshb Zmhrnsqnox chrsqhatshnm e —�DV( )1fl[0 Sgd ZudqZfd uZktd ne sgd
aknbjhmf sdlodqZstqd ©SA< vZr entmc sn ad |199 J enq sgd BEN Zmc BEN“MhN rZlokdr:
vghkd hs hr rhfmhzbZmskx ghfgdq sgZm sgd uZktd ne |159J enq sgd BEN“MEN rZlokdr —SZakd 1(0

Ehftpd 10 —X( Ydqn/zdkc bnnkhmf Zmc zdkc bnnkhmf —YEB“EB( lZfmdshyZshnmr qdbnqcdc hm 104 lS
ldZrtqhmf zdkc, —a( chrsqhatshnm ne lZfmdshb Zmhrnsqnox dmdqfx. ldZrtqdc —cnsr( Zmc dwsqZonkZsdc
ax zs vhsg sgd mnqlZk etmbshnm —cZrgdc khmdr(0

SXakd 10 LdZm uZktd ne aknbjhmf sdlodqZstqd —©SA<( Zmc hsr chrodqrhnm —µLöF(: rZstqZshnm lZfmdsh/
yZshnm —LR(: qdctbdc qdlZmdms lZfmdshyZshnm —LQ“LR( Zmc bndqbhuhsx zdkc —µ9GB(0

RXlokd ’SA<: I µlXf
LR:

�l1if�fl LP,LR �9GB: S

BEN 19fl ± 7 9065 ± 9094 73 ± 3 905fl ± 909fl fl01 fl

BEN“MEN 148 ± fl9 9049 ± 9094 64 ± 3 9065 ± 909fl fl04 ± 90fl
BEN“MhN 199 ± 7 9054 ± 9094 79 ± 3 9063 ± 909fl 109 ± 90fl

fl Dqqnq enq sghr uZktd hr knvdq sgZm qdonqsdc rhfmhzbZms chfhsr0
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Bnmrhcdqhmf sgd Rsnmdq-VngkeZqsg lncdk: sgd sdlodqZstqd cdodmcdmbd ne bndqbhuhsx

bZm ad dwoqdrrdc Zr enkknvr. FB ) ξ 1J“LR

[
fl� �S“SA(

fl“1
]
: vgdqd ξ hr Z bndezbhdms:

cdodmchmf nm sgd sxod ne lZfmdshb Zmhrnsqnox Zmc chrsqhatshnm ne Zmhrnsqnox Zwdr —enq Zm
Zrrdlakx ne mnm/hmsdqZbshmf qZmcnlkx chrsqhatsdc lZfmdshb oZqshbkdr vhsg Z cnlhmZshmf
tmhZwhZk Zmhrnsqnox ξ + 9037( )12[0 Sgtr: Zs sdlodqZstqdr Zanud SA: Zkk rZlokdr dwghahs
mnm/gxrsdqdshb adgZuhnq bnmzqlhmf sgd rtodqoZqZlZfmdshb rsZsd Zs 299 J —hmrds ne Ehftqd 2(0
L/G gxrsdqdrhr knnor qdbnqcdc Zs 4 J rgnv Z sxohbZk rgZod enq g/E—h(L lZfmdshb lZsdqhZk
vhsg Z ghfg uZktd ne ansg sgd bndqbhuhsx —µ9GB( Zmc sgd qdctbdc qdlZmdms lZfmdshyZshnm
—LQ“LR( enq Zkk rZlokdr —Ehftqd 2 Zmc SZakd 1(0 Sgd nmd/rsdo gxrsdqdrhr knno bnmzqlr sgd
qhfhc dwbgZmfd bntokhmf adsvddm sgd bnqd Zmc sgd rgdkk ogZrdr0 Sgd uZktdr ne rZstqZshnm
lZfmdshyZshnm —LR( Zs 4 J dwsqZonkZsdc trhmf DptZshnm —3( Zqd khrsdc hm SZakd 10 Sgd ghfgdrs
uZktd ne LR vZr entmc hm sgd BEN rZlokd —|73 öl1“jf( vghkd sgd uZktd ne LR vZr rkhfgskx
qdctbdc enq ansg bnqd“rgdkk rZlokdr0 NudqZkk: sgd lZfmdshb oqnodqshdr: hm sdqlr ne LR:
µ9GB Zmc ©SA<: sgZs vdqd nardqudc enq sgd BEN rhmfkd/ogZrd rxrsdl Zqd bknrd sn sgnrd
oqduhntrkx qdonqsdc enq Zm |7/ml )18[ Zmc |604/ml )29[ BnEd1N3 MOr oqdoZqdc trhmf sgd
ghfg/sdlodqZstqd cdbnlonrhshnm ldsgnc0

Ehftpd 20 L/G gxrsdqdrhr knno Zs 4 J enq Zkk rZlokdr0 Hmrds rgnvr knv zdkc qdfhnm ne L/G knnor
Zs 299 J0

MnsZakx: ansg bnqd“rgdkk rZlokdr rgnvdc hmbqdZrdc µ9GB uZktdr: h0d0: fl04 Zmc 109 S enq
BEN“MEN Zmc BEN“MhN: qdrodbshudkx: bnloZqdc sn sgd BEN rZlokd —µ9GB + fl01 S(0 öm
dmgZmbdldms ne sgd bndqbhud zdkc hm dwbgZmfd/bntokdc mZmnrsqtbstqdr: bnmrhrshmf ne MhN
öEL vhsg g/EL BnOs )7[ nq g/EhL BnEd1N3 )2fl[ bntmsdqoZqsr: gZc ZkqdZcx addm nardqudc
Zmc vZr Zssqhatsdc sn sgd hmsdqeZbd dwbgZmfd hmsdqZbshnm0 Lnnm ds Zk0 rgnvdc Zm hmbqdZrd
ne sgd Zmhrnsqnox ne g/EhL BnEd1N3 bnudqdc vhsg sgd tksqZsghm MhEd1N3: LmEd1N3 Zmc
Ed2N3 r/EhL rgdkkr vhsg Z rgdkk unktld eqZbshnm —ergdkk + Urgdkk“UsnsZk( knvdq sgZm 9014 )fl3[0
Sghr deedbs vZr Zssqhatsdc sn Zm dmgZmbdc rohm bZmshmf —DRB( qdfhld ne sgd rtqeZbd0 Hmcddc:
sgd bnaZks hnmr vhsg sgd ghfg Zmhrnsqnox Zqd entmc sn gZud addm kdrr rtaidbsdc sn sgd
bZmshmf: vghkd hm rnesdq edqqhsdr sgd rohm bZmshmf lZx ad rsqnmfdq )21:22[0 öbbnqchmf sn sgd
khsdqZstqd: sgd rtqeZbd Zmc hmsdqeZbd sdqlr bnmsqhatsd sn sgd tmhZwhZk lZfmdshb Zmhrnsqnox ne
lZfmdshb MOr )23-25[0 Hm sghr bZrd: sgd rtqeZbd“hmsdqeZbd deedbsr hm ansg bnqd“rgdkk rxrsdlr
cdlnmrsqZsdc Z sdmcdmbx snvZqcr btahb Zmhrnsqnox vhsg LQ“LR uZktd ne Zqntmc 9064:
vghbg hr bknrd sn sgd sgdnqdshbZk uZktd ne |907: vghkd hm sgd bZrd ne sgd tmhZwhZk Zmhrnsqnox:
sgd knvdq uZktd ne |904 hr dwodbsdc )19[0

ö sxohbZk zmfdqoqhms ne dwbgZmfd/bntokdc öEL“E—h(L rxrsdlr vhsg sgd Mádk sdl/
odqZstqd —SM( ne Zm öEL ogZrd adknv sgZs ne sgd Btqhd —Mádk( sdlodqZstqd —SB( ne Zm
E—h(L ogZrd hr sgd gnqhynmsZk rghes ne sgd gxrsdqdrhr bxbkd —h0d0: DwbgZmfd AhZr( sgZs lZx ad
nardqudc tmcdq rodbhzb bnmchshnmr )26:27[0 Hmcddc: hm Z sxohbZk dwodqhldms sn hmctbd Z
oqdedqdmshZk nqhdmsZshnm ne hmsdqeZbd Zmhrnsqnox: sgd lZsdqhZk hr bnnkdc hm sgd oqdrdmbd ne Z
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rZstqZshmf lZfmdshb zdkc eqnl Z sdlodqZstqd ne Zanud SM sn knvdq sdlodqZstqdr0 Hmcddc:
hm sgd SM © S © SB sdlodqZstqd qZmfd: sgd öEL ogZrd hr hm sgd oZqZlZfmdshb rsZsd vghkd
E—h(L rohmr Zqd Zkhfmdc Zknmf sgd chqdbshnm ne sgd dwsdqmZk lZfmdshb zdkc, Zbbnqchmf sn
sgd bkZrrhbZk ogdmnldmnknfhbZk cdrbqhoshnm ne sgd DwbgZmfd AhZr ogdmnldmZ )5[: vgdm
bnnkhmf cnvm sn S © SM: sgd öEL hmsdqeZbd rohmr adbnld Zkhfmdc ctd sn sgd dwbgZmfd
hmsdqZbshnm vhsg sgd E—h(L rohmr0 ös knv sdlodqZstqdr: hmsdqeZbhZk rohmr Zqd ohmmdc Zknmf
sgd zdkc bnnkhmf chqdbshnm Zmc Zbs Zr Z snqptd: sgdqdax hmctbhmf Z oqdedqdmshZk chqdbshnm
sn sgd lZfmdshyZshnm ne sgd E—h(L ogZrd vhsg Z qdrtkshmf gnqhynmsZk rghes ne sgd gxrsdqdrhr
knno0 Hm sgd bZrd ne sgd MhN öEL ogZrd: Zksgntfg sgd SM hr qdkZshudkx ghfg —414 J(: sgd
knno rghes bZm nesdm ad nardqudc dudm Zesdq bnnkhmf eqnl Z sdlodqZstqd hm sgd qZmfd ne
299-279 J )7:21:28:39[0 Sghr qdrtks hr dwokZhmdc Zr Zm deedbs ne sgd chrnqcdqdc rohmr Zmbgnqdc
Zs sgd hmsdqeZbd Zr enkknvr. rhmbd sgnrd rohmr Zqd eqtrsqZsdc: sgdhq eqddyhmf nbbtqr vhsghm
Z kZqfd sdlodqZstqd qZmfd vghbg cdodmcr nm sgd chrsqhatshnm ne sgd Zmhrnsqnox dmdqfx
aZqqhdq, rtbg Z chrsqhatshnm cdodmcr nm sgd knbZk rtqqntmchmfr Zmc sgd qdrtkshmf eqddyhmf
sdlodqZstqd bZm ad rhfmhzbZmskx knvdq sgZm sgd atkj SM )27[0 Mdudqsgdkdrr: hm ntq rxrsdlr:
L/G bxbkdr ldZrtqdc Zs 4 J Zesdq bnnkhmf eqnl qnnl sdlodqZstqd hm Z lZfmdshb zdkc ne
2 S cn mns rgnv Zmx dwbgZmfd ahZr rghes —cZsZ Zqd mns oqdrdmsdc(0 Sghr bZm ad dwokZhmdc
Zr Z qdrtks ne Zm dwsqdldkx sghm öEL rgdkk —srgdkk|905 ml( sgZs hr mns Zakd sn lZhmsZhm sgd
ZmshedqqnlZfmdshb nqcdq: Zr vdkk Zr ctd sn Z onrrhakd chudqfdmbd hm sgd rsnhbghnldsqx ne sgd
rgdkk lZsdqhZk )fl2[0 Gnvdudq: sgd bnqd“rgdkk dwbgZmfd bntokhmf ne BEN“MhN mZmnoZqshbkdr
kdZcr sn Zm hmbqdZrd ne sgd deedbshud Zmhrnsqnox Zs 4 J0

2020 HmspV. Vmc HmsdpoVpshbkd HmsdpVbshnmr

Sgd deedbs ne hmsdqoZqshbkd hmsdqZbshnmr vZr rstchdc uhZ Z qdlZmdmbd okns sdbgmhptd
ax bnkkdbshmf sgd uZktdr ne sgd qdlZmdms lZfmdshyZshnm udqrtr sgd dwsdqmZk Zookhdc lZf/
mdshb zdkc µ9GZoo nasZhmdc eqnl svn cheedqdms hmhshZk rsZsdr ne sgd rZlokd: h0d0:. —h( adhmf
cdlZfmdshydc —lQ( Zmc —hh( adhmf rZstqZsdc hm sgd mdfZshud zdkc —lC( )3fl:31[0 Sgd lQ
—GZoo( btqud vZr nasZhmdc adfhmmhmf vhsg Z cdlZfmdshydc rZlokd ax Zookxhmf Z onrhshud
zdkc µ9GZoo: vghbg vZr sgdm qdlnudc: Zmc sgd qdlZmdmbd lQ—GZoo( vZr ldZrtqdc, sgd
oqnbdrr vZr qdodZsdc Zesdq hmbqdZrhmf sgd zdkc ne µ9GZoo to sn @4 S —Ehftqd 3Z(0 RhlhkZqkx:
sgd lC—GZoo( btqud vZr ldZrtqdc ax rZstqZshmf sgd rZlokd hm Z zdkc ne @4 S Zmc sgdm
ldZrtqhmf sgd qdlZmdmbd lC—GZoo( Zesdq Zookxhmf Z fqZctZkkx hmbqdZrhmf qdudqrd zdkc ne
µ9GZoo to sn �4 S0

Ehftpd 30 —X( lQ Zmc lC qdlZmdms lZfmdshyZshnmr Zmc —a( δl/oknsr enq BEN: BEN“MEN Zmc BEN“MhN rxrsdlr Zs 4 J0
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Enq Z mnm/hmsdqZbshmf Zrrdlakx ne tmhZwhZk rhmfkd/cnlZhm lZfmdshb oZqshbkdr: lQ—GZoo(
Zmc lC—GZoo( Zqd bnmmdbsdc Zbbnqchmf sn sgd VngkeZqsg lncdk )32[0 Sn ptZmshex sgd kdudk
ne hmsdqoZqshbkd hmsdqZbshnmr: sgd Jdkkx okns vZr trdc )33[.

δl + lC � —fl � 1·lQ( —6(

vgdqd sgd odZj uZktd ne sgd δl—GZoo( etmbshnm bZm ad bnmrhcdqdc Zr Z ptZmshsZshud oZqZld/
sdq ne hmsdqoZqshbkd hmsdqZbshnmr —δl + 9 enq sgd hcdZk: mnm/hmsdqZbshmf bZrd(0 Sghr ldsgnc
vZr dwsdmcdc sn sgd bZrd ne oZqshbkdr bgZqZbsdqhydc ax Z btahb Zmhrnsqnox )31[0

ö mdfZshud uZktd ne δl hmchbZsdr sgd cnlhmZms qnkd ne chonkZq hmsdqZbshnmr Zlnmf
oZqshbkdr —Ehftqd 3a(0 Sgd ghfgdq lZfmhstcd ne >δl> nardqudc hm BEN“MEN MOr lZx ad
Zssqhatsdc sn sgd fqdZsdq rhyd ne sgd oZqshbkdr bnloZqdc sn sgd BEN rddcr0 Enq BEN“MhN
MOr sgd uZktd ne >δl> vZr sgd knvdrs Zlnmf Zkk rZlokdr adbZtrd sgd öEL rgdkk oqdudmsr
sgd hmsdqZbshnmr Zlnmf sgd EhL bnqdr: ax hmbqdZrhmf sgd ZudqZfd bnqd/sn/bnqd chrsZmbd k
—chonkZq zdkc ∝LR

1U1k�2(: hm Zfqddldms vhsg sgd oqduhntrkx nardqudc cdbqdZrd ne >δl>
hm sgd mZmnbnlonrhsd ne sgd BnEd1N3 Zmc MhN MOr )2fl[0

Sn etqsgdq chrbknrd sgd deedbs ne sgd sghm rgdkk nm sgd lZfmdshb adgZuhnq ne sgd MOr: sgd
”lZfmdshb rhyd; ne sgd oZqshbkdr vZr rstchdc trhmf sgqdd cheedqdms ZooqnZbgdr.

H0 öbshuZshnm unktld sgqntfg lZfmdshb uhrbnrhsx bndezbhdms )fl1:34:35[,
HH0 Ehs ne rtodqoZqZlZfmdshb L/G btqud vhsg KZmfduhm-BgZmsqdkk ldsgnc )36[,
HHH0 Ehs ne rtodqoZqZlZfmdshb L/G btqud vhsg mtldqhbZk hmudqrhnm ldsgnc )37:38[0

Sgd lZfmdshb uhrbnrhsx bndezbhdms vZr entmc sgqntfg sgd enkknvhmf qdkZwZshnm ldZ/
rtqdldmsr )fl1:21:35[. sgd rZlokd vZr bnnkdc cnvm sn 4 J, sgd rZlokd vZr rZstqZsdc hm sgd
lZfmdshb zdkc ne �4 S, Z onrhshud zdkc —µ9GZoo( vZr Zookhdc Zmc lZfmdshyZshnm Zr Z etmb/
shnm ne shld s vZr qdbnqcdc ctqhmf fl19 lhm0 Hm sghr vZx: Z rds ne L—s( btqudr vZr nasZhmdc Zs
cheedqdms µ9GZoo Zqntmc sgd bndqbhuhsx zdkc ne sgd hqqdudqrhakd bnlonmdms ne lZfmdshyZshnm
lC —µ9GBQ( )15:49[0 Sgd µ9GBQ uZktdr vdqd cdzmdc Zr zdkcr Zs vghbg lC—GZoo( bqnrrdr
ydqn Zmc vdqd entmc sn ad |fl04: fl05 Zmc 10fl S enq BEN: BEN“MEN Zmc BEN“MhN: qdrodb/
shudkx —sgd rZld zdkcr bnqqdronmchmf sn lZwhltl onrhshnm ne clC“cGZoo(0 ö knfZqhsglhb
bgZqZbsdq enq L—s( vZr Zkrn nardqudc —Ehftqd 4Z(.

L�s( ) bnmrs ± R km

s
s9


: —7(

vgdqd R hr sgd lZfmdshb uhrbnrhsx bndezbhdms Zmc s9 hr sgd qdedqdmbd shld0 Sgd cdrbdmchmf
rknod neL—s( bgZmfdr sn Zrbdmchmf vgdm sgd µ9GZoo qdZbgdr sgd uZktd |µ9GBQ —Ehftqd 4a(0

Ehftpd 40 —X( mnqlZkhydc L—s( ldZrtqdc Zs cheedqdms uZktdr ne µ9GZoo Zesdq rZstqZshnm Zs �4 S enq BEN“MEN rZlokd,
—a( lZfmdshb uhrbnrhsx R Zr Z etmbshnm ne sgd Zookhdc zdkc µ9GZoo enq Zkk rZlokdr0
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öbbnqchmf sn sgdMádk sgdnqx )4fl[: sgd ektbstZshnm ehdkc —µ9Ge( hr cdehmdc Zrµ9Ge + R“χhqq:
vgdqd χhqq hr sgd hqqdudqrhahkhsx rtrbdoshahkhsx: cdzmdc Zr Z odZj uZktd ne sgd zqrs cdqhuZshud
LR · —clC“cGZoo(0 Sghr zdkc cdrbqhadr sgd deedbs ne sgd sgdqlZk fitbstZshnmr nm lZfmdsh/
yZshnm qdudqrZk oqnbdrrdr: kdZchmf sn Zm dpthkhaqhtl sgdqlncxmZlhb rsZsd0 AZrdc nm sghr
bnmbdos: sgd lZfmdshb ZbshuZshnm unktld —TVbs( vZr cdzmdc Zr Z unktld ne lZfmdshb lZsd/
qhZk hmunkudc hm sgd oqnbdrr ne nudqbnlhmf sgd dmdqfx aZqqhdq enq lZfmdshyZshnm qdudqrZk0
Enq rhmfkd/cnlZhm oZqshbkdr vhsg tmhZwhZk Zmhrnsqnox: TVbs hr.

TVbs )
iASχhpp
LRR

: —8(

vgdqd iA hr sgd AnksylZmm bnmrsZms0 Hm sgd bZrd ne sgd cnlhmZshmf btahb Zmhrnsqnox: sgd
lZfmdshb oZqshbkdr gZud sgqdd dZrx Zwdr Zmc sgtr sgd dmdqfx aZqqhdq rdoZqZshmf sgd lhmh/
ltlr ne sgd onsdmshZk dmdqfx ne lZfmdshyZshnm rsZsdr hr knvdq sgZm hm sgd bZrd ne tmhZwhZk
Zmhrnsqnox0 Hs vZr rgnvm hm sgd zqrs ZooqnwhlZshnm sgZs TVbsbtahb + 3 · TVbstmhVwhVk )35[0
Enkknvhmf sghr oqnbdctqd Zmc bnmrhcdqhmf sgd cnlhmZms btahb Zmhrnsqnox: sgd ZbshuZshnm
unktldr vdqd entmc sn ad bnloZqZakd sn sgd dwodbsdc uZktdr enq Zkk sgd rZlokdr, sgd lZf/
mdshb unktld ne sgd rddcr ne BEN Zmc BEN“MhN vZr dptZk vhsghm sgd dwodqhldmsZk dqqnq:
vghkd hs vZr kZqfdq enq sgd BEN“MEN rxrsdl0 ör rgnvm hm SZakd 2: TVbs vZr bnmudqsdc
hmsn Z ”lZfmdshb rhyd; clZfH Zbbntmshmf enq sgd rogdqhbZk rgZod ne oZqshbkdr0 Enq Z vdZjkx
hmsdqZbshmf oZqshbkdr rxrsdl: sgd lZfmdshb rhyd hr dwodbsdc sn ad dptZk sn sgd ogxrhbZk rhyd
ne sgd oZqshbkdr Zr drshlZsdc ax sgd SDL ZmZkxrhr0

SXakd 20 OgxrhbZk oZqshbkd rhyd cdsdqlhmdc eqnl SDL ZmZkxrhr Zesdq knf/mnqlZk zs —cSDLknf(: lZf/
mdshb rhyd eqnl sgd lZfmdshb uhrbnrhsx —cLöFH(: KZmfduhm-BgZmsqdkk zs —cLöFHH( Zmc LHMNQHL
rnesvZqd —cLöFHHH(: rsZmcZqc cduhZshnm ne knf/mnqlZk chrsqhatshnm ne ogxrhbZk —µSDLknf( Zmc lZfmdshb
—µLöFHH( rhyd0

RXlokd cSDLknf: ml cL�FH: ml cL�FHH: ml cL�FHHH: ml µSDL
knf µlXf

HH

BEN 702 ± 90fl 508 ± 901 404 ± 901 508 90fl2 ± 9091 9011 ± 9091
BEN“MEN 804 ± 90fl 602 ± 901 509 ± 901 606 90fl4 ± 9091 9019 ± 9091
BEN“MhN 805 ± 901 504 ± 904 403 ± 901 508 90fl8 ± 9091 9012 ± 9091

öcchshnmZkkx: Z cdsdqlhmZshnm ne sgd lZfmdshb rhyd vZr odqenqldc ax sgd zs ne sgd
rtodqoZqZlZfmdshb L/G btqudr vhsg Z KZmfduhm etmbshnm )41[.

L�F(

La
R

) bnsg

(
TLa

RF
iAS

)

� iAS
TLa

RF
: —fl9(

vgdqdLR
a hr sgd rZstqZshnm lZfmdshyZshnm ne atkj lZsdqhZk0 Hm sgd KZmfduhm-BgZmsqdkk

ldsgnc )36[: U hr bnmrhcdqdc sn enkknv Z knf/mnqlZk chrsqhatshnm —DptZshnm —2( vhsg sgd
ZooqnoqhZsd qdokZbdldms ne rhyd sn unktld nq lZfmdshb lnldms uZqhZakdr(0 Sgd hlokd/
ldmsZshnm ne sgd zs oqnbdctqd trhmf DptZshnm —fl9(: vhsg sgd rtarshstsdc uZqhZakd ne sgd
oZqshbkd unktld sn hsr chrsqhatshnm: oqnuhcdr sgd lZfmdshb rhyd clZfHH vhsg hsr rsZmcZqc cduh/
Zshnm µlZfHH ne sgd knf/mnqlZk chrsqhatshnm0 Sgd zssdc L/G btqudr Zs 299 J Zqd oqdrdmsdc
hm Ehftqd 50

öm ZooqnZbg oqnonrdc sn zs L/G hr aZrdc nm sgd mtldqhbZk hmudqrhnm ldsgnc trhmf
sgd LHMNQHL rnesvZqd )38[0 Sghr ldsgnc hr Zkrn aZrdc nm sgd zs ne sgd L/G rtodqoZqZ/
lZfmdshb btqud vhsg DptZshnm —fl9( ats cndr mns Zrrtld Z oZqshbtkZq rgZod ne sgd oZqshbkd
rhyd chrsqhatshnm0 Sn odqenql sgd zs enq sgd BEN“MEN rZlokd: Zm ZudqZfdc uZktd neLR

a

enq ansg BnEd1N3 Zmc MhEd1N3: vhsg qdfZqc sn sgdhq bnmsdms: gZr addm bnmrhcdqdc0 Hm
sgd bZrd ne sgd zsshmf ne sgd lZfmdshyZshnm btqud ne sgd BEN“MhN rZlokd: sgd uZktd ne
LR

a ne sgd atkj BnEd1N3 vZr nasZhmdc: bnmrhcdqhmf sgZs nmkx sgd bnqd bnmsqhatsdr sn sgd
lZfmdshyZshnm —SZakd 2(0
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Ehftpd 50 LdZrtqdc Zmc zssdc vhsg sgd KZmfduhm-BgZmsqdkk ldsgnc L/G bxbkdr Zs 299 J0

Ax bnloZqhmf sgd qdrtksr eqnl sgqdd cheedqdms ldsgncr enq sgd drshlZshnm ne sgd
lZfmdshb rhyd: Z ptZkhsZshud Zfqddldms Zlnmf sgd sgqdd ldsgncr bZm ad nardqudc0 Sgd
lZfmdshb rhyd hmbqdZrdr vgdm sgd g/EL BEN rddcr Zqd bnudqdc vhsg sgd r/EhL MEN rgdkk:
vghkd hs qdlZhmr sgd rZld hm sgd bZrd ne Zm öEL MhN rgdkk0 Lnqdnudq: sgd lZfmdshb rhyd
cdsdqlhmdc sgqntfg lZfmdshb uhrbnrhsx vZr hm adssdq ptZmshsZshud Zfqddldms vhsg sgd
qdrtks nasZhmdc eqnl sgd mtldqhbZk hmudqrhnm ldsgnc0 Sghr eZbs bZm ad Zssqhatsdc sn sgd
mnm/knf/mnqlZk chrsqhatshnm ne sgd lZfmdshb oqnodqshdr ne sgd hmudrshfZsdc rZlokdr0 ökk sgd
lZfmdshb rhydr Zqd rkhfgskx knvdq sgZm sgd ogxrhbZk oZqshbkd rhydr: vghbg bZm ad qdkZsdc sn
sgd enkknvhmf rtqeZbd deedbsr. chrnqcdqdc rohmr nm sgd rtqeZbd enql Z mnm/lZfmdshb rgdkk
vhsg Z sghbjmdrr hm sgd qZmfd ne 904-fl ml nq rnld hmsdqmZk rohm bZmshmf0

30 Bnmbktrhnmr

ö svn/rsdo rddc/ldchZsdc sgdqlZk cdbnlonrhshnm rsqZsdfx vZr dloknxdc sn eZaqhbZsd
ah/lZfmdshb bnqd“rgdkk BEN“MEN Zmc BEN“MhN MOr0 Sgd cdonrhshnm ne Zm tksqZsghm kZxdq
ne |905 ml MEN —r/EhL( Zmc MhN —öEL( nm |7 ml BEN —g/EhL( rddc oZqshbkdr rsqnmfkx
Zeedbsdc sgd lZfmdshb qdudqrZk oqnbdrr ne bnqd“rgdkk MOr0 Ansg ne sgd rgdkkr hmbqdZrdc hm sgdhq
lZfmdshb Zmhrnsqnox Zmc oqdudmsdc qdudqrhakd oqnbdrrdr —qdrhctZk sgdqlZk fitbstZshnmr(
Zs knv sdlodqZstqdr0 Sgd bndqbhud zdkc hmbqdZrdc eqnl |fl01 S —BEN rZlokd( sn |fl04 S enq
BEN“MEN Zmc sn |109 S enq BEN“MhN0 Sgd hmbqdZrdc Zmhrnsqnox qdrtksr eqnl sgd hmsdqeZbd
dwbgZmfd hmsdqZbshnm adsvddm sgd EhL bnqd Zmc öEL rgdkk —BEN“MhN( nq sgd chrnqcdqdc
rohmr hm sgd DRB qdfhld —BEN“MEN(0 Mdudqsgdkdrr: sgd LQ“LR qZshn hmbqdZrdr eqnl |905fl
enq BEN sn |9064 enq bnqd“rgdkk rZlokdr: rtffdrshmf sgZs sgd btahb/sxod lZfmdsnbqxrsZkkhmd
Zmhrnsqnox ne sgd bnaZks edqqhsd bnqd hr rsZahkhydc ax sgd oqdrdmbd ne sgd sghm rgdkk0

ö lnqd ZbbtqZsd cdrbqhoshnm ne sgd lZfmdshb rsqtbstqd ne rxmsgdrhydc oZqshbkdr vZr
nasZhmdc uhZ Zm ZmZkxrhr ne sgdlZfmdshb rhyd ne sgd oZqshbkdr: cdsdqlhmdc ax sgqdd ZksdqmZshud
ZooqnZbgdr —h0d0: lZfmdshb uhrbnrhsx: KZmfduhm-BgZmsqdkk Zmc mtldqhbZk hmudqrhnm ldsgncr(0
Sgd lZfmdshb rhyd ne sgd BEN rddcr vZr rkhfgskx knvdq sgZm sgd ogxrhbZk rhyd: rtffdrshmf
sgd oqdrdmbd ne bZmsdc rohmr nm sgd rtqeZbd0 Hm sgd BEN“MhN rZlokd: sgd lZfmdshb rhyd
vZr tmZksdqdc vghkd sgd ogxrhbZk chZldsdq hmbqdZrdc —Ehftqd 6(0 Sgtr: sgd öEL lZsdqhZk nm
sgd oZqshbkd=r rtqeZbd hr mns hmunkudc hm sgd lZfmdshyZshnm qdudqrZk oqnbdrrdr: ats: ctd sn
sgd rsqnmf dwbgZmfd bntokhmf: hs rsqdmfsgdmr sgd Zmhrnsqnox Zmc rsZahkhydr sgd rohmr ne sgd
bnqd ZfZhmrs sgd sgdqlZk fitbstZshnmr0 Sgd hmbqdZrd hm sgd lZfmdshb rhyd ne sgd BEN“MEN
rZlokd bnmzqlr sgd bntokhmf ne sgd EhL rgdkk rohmr vhsg sgd bnqd: vghkd sgd rgdkk Zeedbsr
sgd DRB qdfhld: Zmc hmbqdZrdr sgd deedbshud lZfmdshb Zmhrnsqnox0 Sgd r/EhL lZsdqhZk ne sgd
MhEd1N3 rgdkk hr lnqd Zeedbsdc ax sgd lZfmdshb eqtrsqZshnm sgZm sgd deedbs ne sgd eqtrsqZshnm
hm sgd g/EhL lZsdqhZk ne sgd bnqd0 Bn1@ hnmr vhsg rsqnmfdq rhmfkd/hnm Zmhrnsqnox Zqd kdrr
rtaidbsdc sn sgd bZmshmf sgZm Ed2@ Zmc Mh1@ vhsg sgd knvdq Zmhrnsqnox dmdqfx )21[0
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Ehftpd 60 RbgdlZshb qdoqdrdmsZshnm ne sgd lZfmdshb rsqtbstqd ne BEN“MEN Zmc BEN“MhN bnqd“rgdkk rZlokdr0

Hmsdqdrshmfkx: cdrohsd sgd udqx knv sghbjmdrr: sgd oqdrdmbd ne cheedqdms rgdkkr bZm Zeedbs
mns nmkx rhmfkd/oZqshbkd adgZuhnq ats Zkrn gZr Z mnsZakd deedbs nm sgd hmsdqoZqshbkd hmsdqZbshnm
rsqdmfsg0 Hmcddc: sgd r/EhL rgdkk hmbqdZrdr sgd mdfZshud uZktd ne δl: rtffdrshmf Z ghfgdq
hloZbs ne sgd chonkZq hmsdqZbshnmr: vghkd sgd MhN rgdkk oqdudmsr rtbg hmsdqZbshnmr0 Sgd
©SA< ne sgd BEN“MhN rZlokd vZr ZooqnwhlZsdkx dptZk sn sgZs ne sgd BEN, gnvdudq: fhudm
sgZs hs hr oqnonqshnmZk sn sgd Zmhrnsqnox aZqqhdq —©SA< ∝ JU(: Zmc bnmrhcdqhmf sgZs ansg
rxrsdlr gZud sgd rZld lZfmdshb rhyd: nmd dwodbsr sgd ghfgdq ©SA< uZktd enq sgd rZlokd
vhsg sgd ghfgdq Zmhrnsqnox0 Sghr bZm ad Zssqhatsdc sn sgd rhfmhzbZms deedbs ne sdlodqZstqd
nm sgd hmsdqeZbd bnlonmdms ne lZfmdshb Zmhrnsqnox Zr vdkk Zr sgd deedbs ne hmsdqoZqshbkd
hmsdqZbshnmr nm sgd Zmhrnsqnox dmdqfx aZqqhdq0

�tsgnp Bnmsphatshnmr. BnmbdostZkhyZshnm: ö0N0 Zmc C0O0, ldsgncnknfx: R0U0: F0R0: C0O0: E0B0: U0Q0,
uZkhcZshnm: C0O0: R0K0 Zmc E0B0, enqlZk ZmZkxrhr: C0O0: R0K0 Zmc E0B0, hmudrshfZshnm: ö0N0: R0U0: F0R0 Zmc
C0O0, qdrntqbdr: C0O0 Zmc E0B0, cZsZ btqZshnm: C0O0 Zmc ö0N0, vqhshmf–nqhfhmZk cqZes oqdoZqZshnm: ö0N0,
vqhshmf–qduhdv Zmc dchshmf: C0O0: R0K0 Zmc F0R0, uhrtZkhyZshnm: ö0N0, rtodquhrhnm: C0O0: E0B0 Zmc
U0Q0, oqnidbs ZclhmhrsqZshnm: C0O0, etmchmf Zbpthrhshnm: C0O0 ökk Ztsgnqr gZud qdZc Zmc Zfqddc sn sgd
otakhrgdc udqrhnm ne sgd lZmtrbqhos0

Etmchmf. Sghr vnqj vZr oZqshZkkx rtoonqsdc ax sgd DtqnodZm Tmhnm=r Gnqhynm 1919 QdrdZqbg
Zmc HmmnuZshnm OqnfqZlld. tmcdq fqZms Zfqddldms Mn0 62fl865 —LöFDMSö(0 ö0N0: U0Q0 Zmc C0O0
fqZsdetkkx Zbjmnvkdcfd sgd zmZmbhZk rtoonqs ne sgd QtrrhZm Rbhdmbd EntmcZshnm fqZms Mn0 1fl/61/
29921 —lZfmdshb ldZrtqdldmsr(0

Bnmyhbsr ne Hmsdpdrs. Sgd Ztsgnqr cdbkZqd mn bnmfihbs ne hmsdqdrs0

Pdedpdmbdr
fl0 Kdd: I0/G0, IZmf: I0, Bgnh: I0, Lnnm: R0G0, Mng: R0, Jhl: I0, Jhl: I0/F0, Jhl: H0/R0, OZqj: J0H0, Bgdnm: I0 DwbgZmfd/bntokdc lZfmdshb

mZmnoZqshbkdr enq dezbhdms gdZs hmctbshnm0 MVs0 MVmnsdbgmnk0 19flfl: 5: 3fl7-3110 )BqnrrQde[ )OtaLdc[
10 Mng: R0, Lnnm: R0G0, Rghm: S0/G0, Khl: X0, Bgdnm: I0 Qdbdms ZcuZmbdr ne lZfmdsn/sgdqlZk bZoZahkhshdr ne mZmnoZqshbkdr. Eqnl

cdrhfm oqhmbhokdr sn ahnldchbZk ZookhbZshnmr0 MVmn SncVx 19fl6: y2: 5fl-650 )BqnrrQde[
20 UZrhkZjZjh: L0, Sqnghcnt: J0M0, Mnftár: I0 DmgZmbdc lZfmdshb oqnodqshdr hm ZmshedqqnlZfmdshb/bnqd“edqqhlZfmdshb/rgdkk mZmnoZq/

shbkdr0 Rbh0 Pdo0 19fl4: 4: fl-60 )BqnrrQde[ )OtaLdc[
30 RZmmZ ömfnsyh: L0, LZldkh: U0, BZqZ: B0, Ltrhmt: ö0, RZmfqdfnqhn: B0, MhymZmrjx: C0, Whm: G0K0, UdioqZunuZ: I0, BZmmZr: B0 Bntokdc

gZqc-rnes rohmdk edqqhsd/aZrdc bnqd-rgdkk mZmnZqbghsdbstqdr. LZfmdshb oqnodqshdr Zmc gdZshmf Zahkhshdr0 MVmnrbVkd �cu0 1919: 1:
2fl8fl-219fl0 )BqnrrQde[

40 Kíody/NqsdfZ: ö0, DrsqZcdq: L0, RZkZyZq/ökuZqdy: F0, QnbZ: ö0F0, Mnftár: I0 öookhbZshnmr ne dwbgZmfd bntokdc ah/lZfmdshb
gZqc“rnes Zmc rnes“gZqc lZfmdshb bnqd“rgdkk mZmnoZqshbkdr0 Ngxr0 Pdo0 19fl4: 442: fl-210 )BqnrrQde[

50 Mnftár: I0, Rbgtkkdq: H0J0 DwbgZmfd ahZr0 I0 LVfm0 LVfm0 LVsdp0 fl888: y81: 192-1210 )BqnrrQde[
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60 Knsshmh: D0, Kíody/NqsdfZ: ö0, Adqsnmh: F0, Stqmdq: R0, LdkdchmZ: L0, UZm Sdmcdknn: F0, Cd Itkh�m Edqm�mcdy: B0, RZmfqdfnqhn: B0
Rsqnmfkx DwbgZmfd Bntokdc Bnqd>Rgdkk MZmnoZqshbkdr vhsg Ghfg LZfmdshb ömhrnsqnox. ö RsqZsdfx snvZqc QZqd/DZqsg/Eqdd
OdqlZmdms LZfmdsr0 Bgdl0 LVsdp0 19fl5: 17: 31fl3-31110 )BqnrrQde[

70 KZtqdsh: R0, Cdk AhZmbn: K0, Cdskder: A0, öfnrshmdkkh: D0, Enfkhdssh: U0, Odcchr: C0, SdrsZ: ö0L0, UZquZqn: F0, EhnqZmh: C0 HmsdqeZbd
dwbgZmfd bntokhmf hm Z BnOs“MhN ahkZxdq0 Sghm Rnkhc Ehklr 19fl2: 432: fl51-fl550 )BqnrrQde[

80 Ldhjkdingm: V0G0, AdZm: B0O0 Mdv lZfmdshb Zmhrnsqnox0 Ngxr0 Pdu0 fl846: y94: 893-8fl20 )BqnrrQde[
fl90 XZmf: L0, Gn: B0, QtsZ: R0, BgZmsqdkk: Q0, JqxbjZ: J0, GnunqjZ: N0, Bgdm: E0, KZh: O0, KZh: B0 LZfmdshb HmsdqZbshnm ne LtkshetmbshnmZk

Bnqd-Rgdkk MZmnoZqshbkdr enq Ghfgkx Deedbshud SgdqZmnrshbr0 �cu0 LVsdp0 19fl7: 29: fl7913330 )BqnrrQde[
flfl0 Rnbnkhtb: U0, Odcchr: C0, Odsqdmjn: U0H0, öucddu: L0U0, RtrZm/QdrhfZ: C0, RyZaí: S0, Stqbt: Q0, Snla�by: D0, Uáj�r: K0 LZfmdshb

MZmnoZqshbkd Rxrsdlr enq MZmnldchbhmd–öLZsdqhZkr Rbhdmbd Odqrodbshud0 LVfdsnbgdlhrspx 19fl8: 5: 10 )BqnrrQde[
fl10 EZaqhr: E0, Kngq: I0, KhlZ: D0, cd ökldhcZ: ö0ö0, SqnhZmh: G0D0, Qncqéftdy: K0L0, U�rptdy LZmrhkkZ: L0, öfthqqd: L0G0, FnxZ:

F0E0, QhmZkch: C0, ds Zk0 öcitrshmf sgd Mádk qdkZwZshnm shld ne Ed2N3“YmwBnfl�wEd1N3 bnqd“rgdkk mZmnoZqshbkdr enq noshlZk gdZs
fdmdqZshnm hm lZfmdshb gxodqsgdqlhZ0 MVmnsdbgmnknfx 191fl: 21: 9546920 )BqnrrQde[ )OtaLdc[

fl20 DrsqZcdq: L0, Kíody/NqsdfZ: ö0, Fnknrnurjx: H0U0, DrsqZcá: R0, QnbZ: ö0F0, RZkZyZq/ökuZqdy: F0, Kíody/BnmdrZ: K0, SnahZ: C0, Vhmjkdq:
D0, öqchrrnm: I0C0, ds Zk0 Nqhfhm ne sgd kZqfd chrodqrhnm ne lZfmdshb oqnodqshdr hm mZmnrsqtbstqdc nwhcdr. EdwN“Ed2N3 mZmnoZqshbkdr
Zr Z bZrd rstcx0 MVmnrbVkd 19fl4: 6: 2991-29fl40 )BqnrrQde[ )OtaLdc[

fl30 Lnnm: R0G0, Mng: R0/G0, Kdd: I0/G0, Rghm: S0/G0, Khl: X0, Bgdnm: I0 TksqZsghm HmsdqeZbd Qdfhld ne Bnqd-Rgdkk LZfmdshb MZmnoZqshbkdr
enq Deedbshud LZfmdshrl SZhknqhmf0 MVmn Kdss0 19fl6: y6: 799-7930 )BqnrrQde[

fl40 Ltyyh: A0, ökahmn: L0, Hmmnbdmsh: B0, OdsqdbbZ: L0, BnqshfhZmh: A0, cd Itkh�m Edqm�mcdy: B0, Adqsnmh: F0, Edqm�mcdy/OZbgdbn: Q0, HaZqqZ:
ö0, LZqpthmZ: B0, ds Zk0 TmqZudkhmf sgd ldbgZmhrl ne sgd nmd/ons rxmsgdrhr ne dwbgZmfd bntokdc Bn/aZrdc mZmn/gdsdqnrsqtbstqdr
vhsg ghfg dmdqfx oqnctbs0 MVmnrbVkd 1919: y1: fl3965-fl39750 )BqnrrQde[

fl50 PtdrZcZ: ö0, FqZmZcnr/LhqZkkdr: B0, Kíody/NqsdfZ: ö0, Dqnjghm: R0, Knsshmh: D0, OdcqnrZ: I0, Ankkdqn: ö0, öqZfím: ö0L0, Qtahn/
LZqbnr: E0, RshmfZbht: L0, ds Zk0 Dmdqfx Oqnctbs DmgZmbdldms hm Hlodqedbskx DwbgZmfd/Bntokdc MZmnbnlonrhsd LZfmdsr0 �cu0
Dkdbspnm0 LVsdp0 19fl5: 1: fl4992540 )BqnrrQde[

fl60 Rtm: R0, Ydmf: G0, Qnahmrnm: C0A0, QZntw: R0, Qhbd: O0L0, VZmf: R0W0, Kh: F0 Lnmnchrodqrd LEd1N3 —L+Ed: Bn: Lm( MZmnoZqshbkdr0
I0 �l0 Bgdl0 Rnb0 1993: y15: 162-1680 )BqnrrQde[

fl70 NldkxZmbghj: ö0, UhkkZ: R0, UZrhkZjZjh: L0, Rhmfg: F0, Edqqdssh: ö0L0, Onmsh: ö0, BZmdoZ: E0, LZqfZqhr: F0, Sqnghcnt: J0M0, Odcchr: C0
HmsdqokZx adsvddm hmsdq/ Zmc hmsqZoZqshbkd hmsdqZbshnmr hm ah/lZfmdshb bnqd“rgdkk mZmnoZqshbkdr0 MVmnrbVkd �cu0 191fl0 )BqnrrQde[

fl80 LtrbZr: F0, Rhmfg: F0, Fknll: V0, LZsghdt: Q0, JtlZq: O0ö0, BnmbZr: F0, öfnrshmdkkh: D0, Odcchr: C0 Stmhmf sgd Rhyd Zmc RgZod ne
Nwhcd MZmnoZqshbkdr ax Bnmsqnkkhmf Nwxfdm Bnmsdms hm sgd QdZbshnm Dmuhqnmldms. LnqognknfhbZk ömZkxrhr ax örodbs LZor0
Bgdl0 LVsdp0 19fl4: 16: fl871-fl8890 )BqnrrQde[

190 Adqsnssh: F0 Fxrsdpdrhr hm LVfmdshrl, öbZcdlhb Oqdrr. BZlaqhcfd: Lö: TRö: fl887, oo0 2-290
1fl0 BnmbZr: F0, Bnmfht: E0, LtrbZr: F0, Odcchr: C0 CdsdqlhmZshnm ne Aknbjhmf SdlodqZstqd hm LZfmdshyZshnm Zmc LñrraZtdq Shld

RbZkd. ö EtmbshnmZk Enql öooqnZbg0 I0 Ngxr0 Bgdl0 B 19fl6: y1y: fl543fl-fl54370 )BqnrrQde[
110 LhbgZ: I0, Chdmx: A0, QáfmZqc: I0, IZbptns: I0, Rnqs: I0 DrshlZshnm ne sgd Bn mZmnoZqshbkdr rhyd ax lZfmdshb ldZrtqdldmsr hm Bn“RhN1

chrbnmshmtntr ltkshkZxdqr0 I0 LVfm0 LVfm0 LVsdp0 1993: 161-165: D856-D8570 )BqnrrQde[
120 Jmnadk: L0, Mtmdr: V0B0, Rnbnknurjx: K0L0, Cd AhZrh: D0, UZqfZr: I0L0, CdMZqchm: I0B0 RtodqoZqZlZfmdshrl Zmc Nsgdq LZfmdshb

EdZstqdr hm FqZmtkZq LZsdqhZkr. ö Qduhdv nm HcdZk Zmc QdZk Rxrsdlr0 I0 MVmnrbh0 MVmnsdbgmnk0 1997: 7: 1725-17460 )BqnrrQde[
)OtaLdc[

130 Khudrdx: J0K0, QtsZ: R0, ömcdqrnm: M0Q0, AZkcnlhq: C0, BgZmsqdkk: Q0V0, RdqZmsdr: C0 Adxnmc sgd aknbjhmf lncdk sn zs mZmnoZqshbkd
YEB“EB lZfmdshrZshnm btqudr0 Rbh0 Pdo0 19fl7: 7: fl-80 )BqnrrQde[

140 AqtudqZ: H0I0, Yákhr: O0L0, BZkZsZxtc: L0O0, FnxZ: F0E0, R�mbgdy: E0G0 CdsdqlhmZshnm ne sgd aknbjhmf sdlodqZstqd ne lZfmdshb
mZmnoZqshbkdr. Sgd fnnc: sgd aZc: Zmc sgd tfkx0 I0 �ook0 Ngxr0 19fl4: yy7: fl732930 )BqnrrQde[

150 NldkxZmbghj: ö0, RZkuZcnq: L0, C=nqZyhn: E0, LZldkh: U0, BZmmZr: B0, EhnqZmh: C0, Ltrhmt: ö0, QhuZr: L0, QnchnmnuZ: U0, UZquZqn:
F0, ds Zk0 LZfmdsnbqxrsZkkhmd Zmc rtqeZbd Zmhrnsqnox hm BnEd1N3 mZmnoZqshbkdr0 MVmnlVsdphVkr 1919: y9: fl1770 )BqnrrQde[

160 Odcchr: C0, Nqqú: E0, öqct: ö0, BZmmZr: B0, Ltrhmt: ö0, OhbbZktfZ: F0 HmsdqoZqshbkd HmsdqZbshnmr Zmc LZfmdshb ömhrnsqnox hm BnaZks
Edqqhsd MZmnoZqshbkdr. Hmfitdmbd ne LnkdbtkZq BnZshmf0 Bgdl0 LVsdp0 19fl1: 13: fl951-fl96fl0 )BqnrrQde[

170 Dk/Ghkn: L0, BgZmsqdkk: Q0 QZshnmZkhrZshnm ne chrsqhatshnm etmbshnmr enq lncdkr ne mZmnoZqshbkd lZfmdshrl0 I0 LVfm0 LVfm0 LVsdp0
19fl1: 213: 1482-14840 )BqnrrQde[

180 LtrbZr: F0, BnahZmbgh: L0, KZrbhZkeZqh: ö0, BZmmZr: B0, Ltrhmt: ö0, NldkxZmbghj: ö0, QnchnmnuZ: U0, EhnqZmh: C0, LZldkh: U0,
Odcchr: C0 LZfmdshb HmsdqZbshnmr Udqrtr LZfmdshb ömhrnsqnox hm Rohmdk Edqqhsd MZmnoZqshbkdr0 HDDD LVfm0 Kdss0 19fl8: y9: fl-40
)BqnrrQde[

290 LZldkh: U0, Ltrhmt: ö0, öqct: ö0, DmmZr: F0, Odcchr: C0, MhymZmrjx: C0, RZmfqdfnqhn: B0, Hmmnbdmsh: B0, SgZmg: M0S0J0, BZmmZr: B0
Rstcxhmf sgd deedbs ne Ym/rtarshstshnm nm sgd lZfmdshb Zmc gxodqsgdqlhb oqnodqshdr ne bnaZks edqqhsd mZmnoZqshbkdr0 MVmnrbVkd 19fl5:
7: fl9fl13-fl9fl260 )BqnrrQde[ )OtaLdc[

2fl0 Odcchr: C0, KZtqdsh: R0, LZmrhkkZ: L0, öfnrshmdkkh: D0, UZquZqn: F0, BZmmZr: B0, EhnqZmh: C0 DwbgZmfd AhZr hm BnEd1N3“MhN
mZmnbnlonrhsdr0 RtodpkVsshbdr Lhbpnrsptbs0 1998: 35: fl14-fl180 )BqnrrQde[

210 Odcchr: C0, BZmmZr: B0, OhbbZktfZ: F0, öfnrshmdkkh: D0, EhnqZmh: C0 Rohm/fkZrr/khjd eqddyhmf Zmc dmgZmbdc lZfmdshyZshnm hm
tksqZ/rlZkk BnEd1N3 mZmnoZqshbkdr0 MVmnsdbgmnknfx 19fl9: 1y: fl146940 )BqnrrQde[



LVfmdsnbgdlhrspx 191fl: 6: fl35 fl2 ne fl2

220 JncZlZ: Q0G0, Adqjnvhsy: ö0D0, LbMhee: D0I0, Enmdq: R0 RtqeZbd rohm chrnqcdq hm MhEd1N3 mZmnoZqshbkdr0 Ngxr0 Pdu0 Kdss0 fl885: 66:
283-2860 )BqnrrQde[

230 NxZqyóm: R0, SZlhnm: ö0, Sntqmtr: E0, Ctothr: U0, GhkkdmjZlo: L0 Rhyd deedbsr hm sgd lZfmdshb Zmhrnsqnox ne dladccdc bnaZks
mZmnoZqshbkdr. Eqnl rgZod sn rtqeZbd0 Rbh0 Pdo0 19fl4: 4: fl36380 )BqnrrQde[

240 QdroZtc: L0, Aqnsn: I0L0, QZjnsn: G0, Edqs: ö0Q0, SgnlZr: K0, AZqaZqZ: A0, Udqdkrs: L0, Rmndbj: D0, KdbZmsd: O0, Lnrrds: ö0, ds Zk0
RtqeZbd deedbsr nm sgd lZfmdshb oqnodqshdr ne tksqZzmd bnaZks oZqshbkdr0 Ngxr0 Pdu0 A fl887: 46: 1814-18240 )BqnrrQde[

250 BZaqdhqZ Fnldr: Q0, F cZ RhkuZ: E0, RhkuZ: S0/P0, Fnlhcd: F0, OhkZsh: U0, öpthmn: Q0, Fdrgdu: I0, Odqyxmrjh: Q0, Cdodxqns: I0 LZfmdshb
hqqdudqrhahkhsx Zmc rZstqZshnm bqhsdqhZ hm tksqZrlZkk ah/lZfmdshb mZmnoZqshbkdr0 I0 �kknxr Bnloc0 1919: 713: fl425350 )BqnrrQde[

260 Mnftár: I0, Rnqs: I0, KZmfkZhr: U0, Rjtlqxdu: U0, RtqhîZbg: R0, Ltîny: I0R0, AZqí: L0C0 DwbgZmfd ahZr hm mZmnrsqtbstqdr0 Ngxr0 Pdo0
1994: 311: 54-flfl60 )BqnrrQde[

270 NldkhZmbghj: ö0, Rhmfg: F0, LbCnmZfg: A0G0, QnchnmnuZ: U0, EhnqZmh: C0, Odcchr: C0, KZtqdsh: R0, NldkxZmbghj: ö0 Eqnl
Lm2N3“LmN bnqd-rgdkk mZmnoZqshbkdr sn gnkknv LmN. Dunktshnm ne lZfmdshb oqnodqshdr0 MVmnsdbgmnknfx 19fl6: 18: 9446920
)BqnrrQde[ )OtaLdc[

280 CZh: I0, Edmf: V0, Bgdmf: B0, Vdm: W0 Sgd dwbgZmfd ahZr deedbsr ne BnEd1N3]MhN mZmnzadqr eZaqhbZsdc ax dkdbsqnrohmmhmf0 LVsdp0
Pdr0 Dwopdrr 1919: 6: 9349980 )BqnrrQde[

390 LngZm: Q0, Fgnrg: L0, Ltjgdqidd: R0 Sgd dwbgZmfd ahZr deedbs hm BnEd1N3“MhN mZmnbnlonrhsdr oqdoZqdc ax bgdlhbZk bn/
oqdbhohsZshnm ldsgnc0 LVsdp0 Pdr0 Dwopdrr 19fl8: 5: 945fl940 )BqnrrQde[

3fl0 BgZmsqdkk: Q0V0, N=FqZcx: J0, RdZqbg: G0, IntqmZkr: B0, BnmsZbs: ö0, Hnorbhdmbd: L0, öccqdrr: H0O0 LZfmdshb bgZqZbsdqhyZshnm ne
qdbnqchmf ldchZ0 I0 Ngxr0 C0 �ook0 Ngxr0 fl881: 14: fl-120 )BqnrrQde[

310 FZqbéZ/Nsdqn: I0, Onqsn: L0, QhuZr: I0 Gdmjdk oknsr ne rhmfkd/cnlZhm edqqnlZfmdshb oZqshbkdr0 I0 �ook0 Ngxr0 1999: 76: 62650 )BqnrrQde[
320 VngkeZqsg: D0O0 QdkZshnmr adsvddm Cheedqdms Lncdr ne öbpthrhshnm ne sgd QdlZmdms LZfmdshyZshnm ne EdqqnlZfmdshb OZqshbkdr0 I0

�ook0 Ngxr0 fl847: 18: 484-4850 )BqnrrQde[
330 Jdkkx: O0D0, N=FqZcx: J0, LZxn: O0H0 Rvhsbghmf ldbgZmhrlr hm bnaZks ognrognqtr sghm zklr0 Hm Oqnbddchmfr ne sgd HmsdqmZshnmZk

LZfmdshbr Bnmedqdmbd, HDDD. Mdv Xnqj: MX: TRö: fl878, Unktld 14: o0 Gö40
340 VngkeZqsg: D0O0 Sgd bndezbhdms ne lZfmdshb uhrbnrhsx0 I0 Ngxr0 E Lds0 Ngxr0 fl873: y3: Kfl44-Kfl480 )BqnrrQde[
350 KZtqdsh: R0, UZquZqn: F0, SdrsZ: ö0L0, EhnqZmh: C0, öfnrshmdkkh: D0, OhbbZktfZ: F0, Ltrhmt: ö0, öqct: ö0, Odcchr: C0 LZfmdshb

hmsdqZbshnmr hm rhkhbZ bnZsdc mZmnonqntr Zrrdlakhdr ne BnEd1N3 mZmnoZqshbkdr vhsg btahb lZfmdshb Zmhrnsqnox0 MVmnsdbgmnknfx
19fl9: 1y: 2fl469fl0 )BqnrrQde[ )OtaLdc[

360 BgZmsqdkk: Q0, Onookdvdkk: I0, BgZqkdr: R0 LdZrtqdldmsr ne oZqshbkd rhyd chrsqhatshnm oZqZldsdqr hm edqqnfithcr0 HDDD SpVmr0 LVfm0
fl867: y3: 864-8660 )BqnrrQde[

370 Admcdq: O0, AZkbdqhr: B0, Ktcvhf: E0, Onrsg: N0, AnfZqs: K0J0, RybydqaZ: V0, BZrsqn: ö0, Mhkrrnm: K0, Bnrsn: Q0, FZuhk�m: G0, ds Zk0
Chrsqhatshnm etmbshnmr ne lZfmdshb mZmnoZqshbkdr cdsdqlhmdc ax Z mtldqhbZk hmudqrhnm ldsgnc0 Mdv I0 Ngxr0 19fl6: y8: 9629fl10
)BqnrrQde[

380 uZm Qhirrdk: I0, Jthodqr: A0V0, Dqmá: A0G0 Mnm/qdftkZqhydc hmudqrhnm ldsgnc eqnl khfgs rbZssdqhmf Zookhdc sn edqqnfithc lZfmdshyZ/
shnm btqudr enq lZfmdshb rhyd chrsqhatshnm ZmZkxrhr0 I0 LVfm0 LVfm0 LVsdp0 19fl3: 242: flfl9-flfl40 )BqnrrQde[

490 GtdqsZ: I0L0L0, LdchmZ: I0C0K0S0, OhqZtw: K0, DmbhmZr: ö0 Rdke bnmrhrsdms ldZrtqdldms Zmc qdlnuZk ne sgd chonkZq hmsdqZbshnm zdkc
hm lZfmdshb oZqshbkd Zrrdlakhdr Zmc sgd cdsdqlhmZshnm ne sgdhq hmsqhmrhb rvhsbghmf zdkc chrsqhatshnm0 I0 �ook0 Ngxr0 19fl1: yyy:
9728fl30 )BqnrrQde[

4fl0 Mádk: K0 Sgánqhd ct sqZÅmZfd lZfmáshptd cdr rtarsZmbdr lZrrhudr cZmr kd cnlZhmd cd QZxkdhfg0 I0 Ngxr0 Kd PVchtl fl849: yy: 38-5fl0
)BqnrrQde[

410 RZmckdq: R0, Edkknvr: A0C0, Ldeenqc: N0S0 Adrs OqZbshbdr enq BgZqZbsdqhyZshnm ne LZfmdshb MZmnoZqshbkdr enq AhnldchbZk öookhbZshnmr0
�mVk0 Bgdl0 19fl8: 8y: fl3fl48-fl3fl580 )BqnrrQde[


