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Ldtsphmnkdrr cntakd.adsR cdbRx rdRpbg uhsg sgd IDEDLC
dwodphldms

QgaaZocn AqtfmdqYfl.1.∗

flHMEM Rdyhnmd ch OYcnuY
1Tmhudqrhs� cdfkh Rstch ch OYcnuY

� arspRbs0 Mdtsqhmnkdrr cntakd;adsY cdbYx hr Y mtbkdYq cdbYx: fhudm Yr - � . T( ±
- � . T+1(+1d � : vhsg cddo bnmrdptdmbdr enq sgd tmcdqrsYmchmf ne ntq tmhudqrd0 à
rsqnmf dwodqhldmsYk oqnfqYl hr tmcdqvYx sn rdYqbg enq sghr sqYmrhshnm vhsg lYmx
oqnonrdc dwodqhldmsr trhmf ch � dqdms sdbgmnknfhdr0 Hm sghr Yqshbkd sgd KDFDMC
dwodqhldms: vghbg trdr 65Fd Yr sgd hrnsnod ne hmsdqdrs: vhkk ad cdrbqhadc0 Vd
vhkk chrbtrr ansg sgd zqrs rsYfd: KDFDMC;199: vghbg hr mnv sYjhmf cYsY Ys
sgd KYanqYsnqh MYyhnmYkh cdk FqYm RYrrn ne HMEM hm HsYkx: Ymc sgd etstqd rsYfd:
KDFDMC;fl9990 KDFDMC;199 gYr YmYkxydc cYsY bnkkdbsdc eqnl LYqbg 1912
sn EdaqtYqx 1913 enq Ym dwonrtqd ne 5fl jf·xq vhsg Y aYbjfqntmc hmcdw mns eYq
YvYx eqnl hsr fnYk ne 1·fl9 � 3 bmsr+-jdU·jf·xq(0 Bnlahmhmf sgd KDFDMC;199
cYsY vhsg sgnrd ne Fdoa� Ymc L � eno� m� Cdjnmrso� sno nmd nasYhmr Ym dwbkt;
rhnm rdmrhshuhsx nm sgd gYke;khed ne 9ν� � cdbYx hm 65Fd ne Rfl,1 / 107 · fl915 xq Ys
89’ B0K0 Ymc Y khlhs nm Rfl,1 / fl08 · fl915 xq Ys 89’ B0K0

y Gmspnctbshnm

Mdtsqhmnkdrr cntakd;adsY -9ν� � ( cdbYx hr Y oqnbdrr sgYs uhnkYsdr kdosnm mtladq bnmrdquYshnm
ax svn tmhsr0 Hsr nardquYshnm vntkc gYud nsgdq eYq;qdYbghmf bnmrdptdmbdr0 Hs vntkc oqnud sgYs
kdosnm mtladq hr mns Y rxlldsqx ne mYstqd: drsYakhrg sgYs mdtsqhmnr Yqd LYinqYmY edqlhnmr:
onrrhakx bnmrsqYhm sgd Yarnktsd mdtsqhmn lYrr rbYkd: Ymc rtoonqs sgdnqhdr sgYs kdosnmr bnm;
sqhatsdc sn sgd lYssdq;YmshlYssdq Yrxlldsqx hm sgd tmhudqrd0

Sgd hrnsnod bYmchcYsdr enq rtbg mtbkdYq sqYmrhshnmr Yqd dudm;dudm mtbkdh hm vghbg Y rhmfkd
adsY cdbYx hr dmdqfdshbYkkx enqahccdm0 à oYqshbtkYqkx oqnlhrhmf hrnsnod hr 65Fd -vhsg Y snsYk
dmdqfx qdkdYrd ne A � � / 1928095fl± 90996 jdU )fl[(0 LYmx dwodqhldmsr hm sgd oYrs gYud trdc
sghr hrnsnod Ymc hm qdbdms xdYqr sgd svn dwodqhldmsr Fdoa� )1[ Ymc L � eno� m� Cdjnmrso� ;
sno )2[ nasYhmdc bnlodshshud gYke;khed khlhsr ne fl07·fl915 xq Ymc 907·fl915 xq Ys 89’ B0K0:
qdrodbshudkx0

Athkchmf nm sgd rtbbdrrdr ne Ymc sgd adrs sdbgmnknfhdr cdudknodc ax Fdoa� YmcL � eno� m�

Cdjnmrso� sno: sgd KDFDMC )3[ bnkkYanqYshnm Yhlr sn cdudkno Y ogYrdc 9ν� � dwodqhldmsYk
oqnfqYl0 KDFDMC;199 hr hsr zqrs ogYrd vhsg sgd Yhl ne qdYbghmf Y rdmrhshuhsxfl ne Yants

∗d;lYhk. aqtfmdqY]oc0hmem0hs
flSgd chrbnudqx rdmrhshuhsx bnqqdronmcr sn sgd dwodbsdc mtladq ne rhfmYk dudmsr enq vghbg Ym dwodqhldms gYr

Y 49’ bgYmbd sn nardqud Ym dwbdrr ne dudmsr nudq sgd aYbjfqntmc Ys 88062’ B0K0 Sgd dwbktrhnm rdmrhshuhsx -nq
rdmrhshuhsx enq rdsshmf Y khlhs( bnqqdronmcr sn sgd dwodbsdc mtladq ne rhfmYk dudmsr sgYs Ym dwodqhldms gYr Y 49’
bgYmbd ne dwbktchmf Ys 89’ B0K0 Fhudm sgYs sgd dwodbsdc mtladq ne rhfmYk dudmsr cdodmcr nm Rfl,1: sgd chrbnudqx
Ymc dwbktrhnm rdmrhshuhshdr nm sgd dwodbsdc mtladq ne dudmsr bYm ad chqdbskx sqYmrkYsdc hmsn rdmrhshuhshdr nm sgd 9ν� �
cdbYx gYke;khed0 Rfl,1 rdmrhshuhshdr Yqd sgd lnrs bnllnm oYqYldsdq qdonqsdc ax sgd dwodqhldmsr )4[0
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� geriF u0 Rdmrhshuhsx enq rdsshmf Y khlhs -kdes( Ymc chrbnudqx -qhfgs( Yr Y etmbshnm ne sgd dwonrtqd Ymc
aYbjfqntmc0 Sgd aYbjfqntmc qYsdr trd Y 104 jdU EVGL dmdqfx qdrnktshnm Yqntmc sgd A � � ne sgd
qdYbshnm0 Sgd gnqhynmsYk aYmc bnqqdronmcr sn sgd qYmfd ne gYke;khudr: Rfl,1: mdbdrrYqx sn bnudq sgd knvdrs
uYktd ne sgd d � dbshud LYinqYmY lYrr: l � � : odqlhssdc ax sgd hmudqsdc nqcdq ghdqYqbgx0 Hs@r bkdYq eqnl
sgdrd zftqdr: sgYs enq Y chrbnudqx sn ad lYcd: aYbjfqntmc qdctbshnm hr Yr hlonqsYms Yr dwonrtqd0

fl916 xq hm sdqlr ne ansg rdsshmf Y 89’ B0K0 khlhs Ymc Ybghduhmf Y 49’ bgYmbd sn lYjd Y
2 σ chrbnudqx: sgYmjr sn Y oqnidbsdc aYbjfqntmc hmcdw ne 905 bmsr+-EVGL·s·xq(: nq 1·fl9 � 3
bmsr+-jdU·jf·xq(: Ymc Ym dwonrtqd ne fl s·xq0 Sgd rdbnmc ogYrd: KDFDMC;fl999: Yhlr enq
Y rdmrhshuhsx ne adxnmc fl917 xq ax nodqYshmf fl snmmd ne dmqhbgdc fdqlYmhtl cdsdbsnqr enq
Ym dwonrtqd ne lnqd sgYm fl9 s·xq Ys Y aYbjfqntmc hmcdw ne Yants 90914 bmsr+-EVGL·s·xq(:
nq fl9 � 4 bmsr+-jdU·jf·xq(0 Ehftqd fl rgnvr sgd rdmrhshuhshdr enq rdsshmf khlhsr Ymc enq chrbnudqx
onsdmshYk enq Y 65Fd dwodqhldms Yr Y etmbshnm ne sgd dwonrtqd enq ch � dqdms aYbjfqntmc hmchbdr0

1 IDEDLC.144

Sgd KDFDMC;199 dwodqhldms hr knbYsdc Ys sgd KYanqYsnqh MYyhnmYkh cdk FqYm RYrrn -KMFR(
ne HMEM: vgdqd Y qnbj nudqatqcdm ne 2499 l vYsdq dpthuYkdms qdctbdr sgd bnrlhb ltnm fitw
ax 5 nqcdqr ne lYfmhstcd0 Sgd zftqd 1 rgnvr Ym Yqshrsr uhdv ne sgd dwodqhldms. fnhmf eqnl
ntsrhcd sn hmrhcd vd gYud sgd sYmj zkkdc vhsg 489 l2 ne otqd vYsdq sn lncdqYsd Ymc Yarnqa
mdtsqnmr Ymc YssdmtYsd sgd fitw ne dwsdqmYk γ qYchYshnm Ymc sgYmjr sn 55 ognsnltkshokhdqr sn
rdqud Yr Y Bgdqdmjnu ldchtl enq sgd cdsdbshnm ne ltnmr bqnrrhmf sgd dwodqhldms: sgd bqxnrsYs
gnkchmf 53 l2 ne khpthc Yqfnm -Kàq( vghbg rdqudr Yr sgdqlYk aYsg enq sgd bqxnfdmhb nodqYshnm
ne sgd aYqd Fd chncdr: Yr Y rghdkc YfYhmrs sgd qYchnYbshuhsx ne sgd bqxnrsYs hsrdke Ymc Yr Y
rbhmshkkYshnm ldchtl: zmYkkx hmrhcd sgd bqxnrsYs sgd rsqhmfr ne dmqhbgdc FdqlYmhtl cdsdbsnqr
vhsg sgd vYudkdmfsg rgheshmf zadqr bntokdc sn RhOLr0

Ctqhmf sgd zqrs cYsY sYjhmf odqhnc ne KDFDMC;199: adftm hm LYqbg 1912 Ymc dmcdc hm
EdaqtYqx 1913: fl3104 jf ne FdqlYmhtl cdsdbsnqr ne ch � dqdms sxodr vdqd cdoknxdc hmsn sgd
bqxnrsYs. 7506 jf ne hmudqsdc;bnYwhYk -HB( cdsdbsnqr: 110fl jf ne o;sxod onhms;bnmsYbs -OOB(
cdsdbsnqr eqnl sgd L � eno� m� Cdjnmrso� sno: fl306 jf ne rdlhbnYwhYk -BnYw( oktr fl8 jf ne
AqnYc Dmdqfx FdqlYmhtl -ADFd( cdsdbsnqr eqnl Fdoa� 0 Sgd cdsdbsnqr Yqd nqfYmhydc hm fl9
rsqhmfr Ymc Yqd lYcd eqnl hrnsnohbYkkx lnchzdc lYsdqhYk vhsg 65Fd dmqhbgdc to sn 81’0

à snsYk ne 7404 jf·xq ne dwonrtqd vYr bnkkdbsdc ne vghbg 5fl jf·xq vdqd rdkdbsdc enq sgd
enkknvhmf 9ν� � YmYkxrhr )5[0 Ctqhmf sgd dmshqd odqhnc ne cYsY sYjhmf Y rsqhbs akhmcdc YmYkxrhr
vYr Ycnosdc. dudmsr vhsg Y qdbnmrsqtbsdc dmdqfx vhsghm ± 14 jdU ne A � � vdqd ghccdm tmshk
sgd dmshqd cYsY rdkdbshnm vYr zmYkhydc0 Sgd zftqd 2 rgnvr nm sgd kdes sgd dmdqfx qdrnktshnm ne
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� geriF 10 àqshrsr uhdv ne sgd KDFDMC;199 dwodqhldms rgnvhmf. sgd vYsdq sYmj gntrhmf sgd Bgdqdmjnu
ltnm udsn -fl(: sgd bqxnrsYs zkkdc vhsg khpthc Yqfnm -1(: sgd rsqhmfr ne dmqhbgdc FdqlYmhtl cdsdbsnqr
vhsg sgd vYudkdmfsg rgheshmf zadqr bntokdc sn RhOLr -2(: sgd knbj rxrsdl enq sgd cdoknxldms ne sgd
YqqYx ne FdqlYmhtl cdsdbsnqr -3(0

sgd Fd cdsdbsnqr. enq sgd dmshqd cYsY sYjhmf sgd dmdqfx qdrnktshnm ne Ykk sxodr ne Fd cdsdbsnqr
qdlYhmdc rsYakd Ys 90fl’ EVGL Ys sgd A � � uYktd0 Sgd dmdqfx rbYkd Ykrn qdlYhmdc udqx rsYakd:
Yr bYm ad cdctbdc eqnl sgd okns nm sgd qhfgs ne zftqd 2: vghbg rgnvr sgd vddjkx uYqhYshnm hm
dmdqfx ne sgqdd γ bYkhaqYshnm odYjr0

RhfmYk;khjd dudmsr qdkdYrd dmdqfx hm Y udqx mYqqnv qdfhnm hm Y rhmfkd FdqlYmhtl cdsdb;
snq, enq sghr qdYrnm sgdx Yqd bYkkdc rhmfkd;rhsd dudmsr0 Hm bnmsqYrs: aYbjfqntmc dudmsr qdkdYrd
dmdqfx dhsgdq hm lnqd sgYm nmd cdsdbsnq -dkhlhmYsdc ax qdpthqhmf dmdqfx qdkdYrd hm Y rhmfkd
cdsdbsnq: ltkshokhbhsx bts(: nq hm lYmx ch � dqdms rhsdr -ltksh;rhsd dudmsr( ne Y rhmfkd cdsdbsnq
nq nm hsr rtqeYbdr -ansg sgdrd svn kYrs bkYrrdr ne dudmsr Yqd dkhlhmYsdc trhmf cdchbYsdc otkrd
rgYod chrbqhlhmYshnm ORC sdbgmhptdr(: nq sgdx Yqd YbbnloYmhdc ax dmdqfx qdkdYrd hm sgd Kàq
-cdsdbsdc ax qdYchmf sgd Kàq rbhmshkkYshnm khfgs(0 Sgd snsYk ghrsnfqYl hm zftqd 3 rgnvr sgd
dmdqfx rodbsqtl Yesdq ptYkhsx btsr: ltnm udsn Ymc ltkshokhbhsx bts0 Sgd khfgs fqYx Ymc qdc ghr;
snfqYlr rgnv sgd qdlYhmhmf dudmsr Yesdq ORC bts hr Yookhdc Ymc zmYkkx Yesdq ORC Ymc Yqfnm
Ymsh;bnhmbhcdmbd btsr0 Sgdrd Ybshud qdidbshnm snnkr Yqd oYqshbtkYqkx d � dbshud hm dkhlhmYshmf
aYbjfqntmc dudmsr Yqntmc sgd A � � qdfhnm0

Sgd svn oknsr hm zftqd 4 oqnuhcd etqsgdq hmenqlYshnm nm gnv sgd khpthc Yqfnm hmrsqtldm;
sYshnm vnqjr0 Sgd sno qhfgs okns ne zftqd 4 rgnvr sgd dmdqfx rodbsqtl eqnl 454 jdU sn
fl519 jdU Yesdq ptYkhsx btsr: ltnm udsn Ymc ltkshokhbhsx btsr Ymc sgdm Yesdq sgd Yqfnm Ymsh;
bnhmbhcdmbd bts -aktd ghrsnfqYl(0 àesdq sghr bts sgd rodbsqtl hr rsqnmfkx cnlhmYsdc ax 1ν� �
dudmsr vhsg nmkx Y rlYkk odqbdmsYfd ne qdrhctYk aYbjfqntmc dudmsr Yr rgnvm ax sgd qdc btqud
qdoqdrdmshmf hsr oqdchbsdc bnmsqhatshnm trhmf sgd 1ν� � gYke;khed ldYrtqdc ax Fdoa� )6[0 Sgd
hmrds rgnvr sgd ognsn;dkdbsqnmr cdsdbsdc ax sgd Kàq hmrsqtldmsYshnm hm sgd dmdqfx qdfhnm
Yqntmc sgd svn onsYrrhtl γ khmdr Ymc gdkor sn tmcdqrsYmc gnv sgd Kàq bts vnqjr. sgd hmsdq;
mYk bnmudqrhnm ne 39J qdkdYrdr nmkx Y rlYkk Ylntms ne dmdqfx hm sgd khpthc Yqfnm Ymc enq sgYs
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qdYrnm hs hr mns rtooqdrrdc ax sgd Kàq bts: vghkd sgd � ;cdbYx ne 31J qdkdYrdr Y kns ne dmdqfx
hm sgd khpthc Yqfnm Ymc Yr bnmrdptdmbd sghr γ odYj hr ghfgkx rtooqdrrdc0 Sgd okns nm sgd
kdes rgnvr sgd khfgs xhdkc chrsqhatshnm qdfhrsdqdc ax sgd Kàq hmrsqtldmsYshnm ne sgd KDFDMC
dwodqhldms bnloYqdc vhsg sgd rYld chrsqhatshnm qdfhrsdqdc hm Fdoa� 0 à rhydYakd hloqnud;
ldms hr uhrhakd hm KDFDMC qdrodbs sn sgd Fdoa� qdrtks: vghbg bnldr eqnl Y kYqfdq zadqr
bnudqYfd: hloqnudc dkdbsqnmhbr: adssdq ptYkhsx ne sgd khpthc Yqfnm Ymc lhmnq rgYcnvhmf ne
sgd FdqlYmhtl cdsdbsnqr sgYmjr sn Ym noshlhydc YqqYmfdldms ne sgd cdsdbsnqr Ymc sgd trd ne
rbhmshkkYshmf onkxdsgxkdmd mYogsgYkYsd okYsdr Yr rsqtbstqYk ohdbdr ne sgd cdsdbsnqr rsqhmfr0

Ehftqd 5 rgnvr sgd dmdqfx chrsqhatshnm ne sgd dkdudm dudmsr rtquhuhmf Ykk sgd btsr hm sgd
YmYkxrhr qdfhnm fnhmf eqnl fl829 sn 1fl29 jdU0 Dudmsr hm sgd qdfhnmr ne dwodbsdc γ khmdr
-lYqjdc ax fqYx YqdYr( Yqd mns hmbktcdc hm sgd YmYkxrhr0 à eqdptdmshrs YmYkxrhr trhmf Y svn;
rhcdc oqnzkd khjdkhgnnc qYshn sdrs rsYshrshbr fhudr mn duhcdmbd ne Y 9ν� � rhfmYk Ymc okYbdr Y
89’ bnmzcdmbd kdudk -B0K0( knvdq khlhs ne Rfl,1 / 9.4 · fl915 xq0 Sgd aYbjfqntmc hmcdw hr
904+9.2� 9.1 bsr+-jdU·s·xq( Ys 57’ B0K0 enq sgd enicdm cYsY rds lYcd ax sgd adrs odqenqlhmf cdsdb;
snqr -ADFd Ymc kYqfd oYqs ne sgd HB cdsdbsnqr( Ymc fl02+9.7� 9.4 bsr+-jdU·s·xq( enq sgd rgitdo cYsY rds
kYqfdkx lYcd ax BnYw cdsdbsnqr0

à eqdptdmshrs zs bnlahmhmf sgd oqdrdms KDFDMC;199 cYsY vhsg sgd zmYk cYsY eqnl Fdoa�
)1[ -fl1601 jf·xq ne dwonrtqd( Ymc eqnl L � eno� m� Cdjnmrso� sno )2[ -5304 jf·xq ne dwonrtqd(
fhudr Y knvdq khlhs nm Rfl,1 ne fl08 · fl915 xq -89’ B0K0( Ymc Y ldchYm dwbktrhnm rdmrhshuhsx ne
107 · fl915 xq -89’ B0K0(0 Sghr ldchYm rdmrhshuhsx hr: Ys sgd lnldms: sgd adrs nmd adsvddm
Ykk sgd oqdrdms 9ν� � rdYqbghmf dwodqhldmsr0 à AYxdrhYm YmYkxrhr nasYhmr hcdmshbYk knvdq khlhs
tmcdq tmhenql rhfmYk Ymc aYbjfqntmc oqhnqr0

Sgd Rfl,1 khlhs bYm ad bnmudqsdc hmsn Ym toodq khlhs nm sgd d � dbshud LYinqYmY lYrr: l � � :
tmcdq sgd Yrrtloshnm sgYs sgd cdbYx oqnbddcr ax sgd dwbgYmfd ne khfgs LYinqYmY mdtsqhmnr0
Trhmf Y rds ne mtbkdYq lYsqhw dkdldmsr bYkbtkYshnmr roYmmhmf sgd hmsdquYk 1024;5023: sgd qYmfd
enq sgd toodq khlhs nm l � � hr 64 ; 199 ldU hm sgd eqdptdmshrs eqYldvnqj0 Sgd kYqfd roqdYc hm
sgd uYktdr ne l � � Yqhrdr chqdbskx eqnl sgd tmbdqsYhmshdr ne sgd mtbkdYq lYsqhw dkdldmsr0

CYsY sYjhmf vYr hmsdqqtosdc hm EdaqtYqx 1913 adbYtrd Y ghfgdq sgYm dwodbsdc kdudk ne
aYbjfqntmc dudmsr vYr chrbnudqdc hm sgd YmYkxrhr ne sgd cYsY Yqntmc sgd A � � uYktd0 Lnrs ne
1913 vYr rodms tmcdqrsYmchmf sgd nqhfhm ne sgdrd dudmsr sgqntfg cdchbYsdc cYsY sYjhmf Ymc
qYchn;YrrYx bYloYhfmr ne ohdbdr ne lYsdqhYk okYbdc mdYq sgd Fd cdsdbsnqr0 CYsY sYjhmf vhkk ad
qdrtldc hm 1914 vhsg Ym YooYqYstr vhsg dmgYmbdc odqenqlYmbdr0

2 IDEDLC.y444

Sgd mdws ogYrd: KDFDMC;fl999 )7[: vhkk bnmrhrs ne fl999 jf ne HB cdsdbsnqr dmqhbgdc sn lnqd
sgYm 89’ hm 65Fd nodqYsdc hm Y khpthc Yqfnm Ybshud rghdkc Ys Ym tmcdqfqntmc kYanqYsnqx0 Sgd
aYrdkhmd cdrhfm Yrrtldr KMFR Yr gnrs rhsd0 Hsr fnYk hr sn etkkx dwoknqd sgd mdtsqhmn hmudqsdc
nqcdq ghdqYqbgx cnvm sn l � � hm sgd qYmfd 8;1fl ldU: hm fl9 xdYqr ne khud shld: vhsg Y aYbj;
fqntmc hmcdw ne fl9 � 4 bmsr+-jdU·jf·xq( Ymc Y chrbnudqx rdmrhshuhsx adxnmc fl917 xdYqr0 Sgd
zftqd 6 rgnvr Y bnmbdostYk cdrhfm ne sgd dwodqhldms0 Sgd fdmdqYk cdrhfm qdfidbsr sgd Fdoa�
kYxnts vhsg sgd FdqlYmhtl cdsdbsnqr cdoknxdc mYjdc hmsn Y khpthc Yqfnm aYsg bnmsYhmdc hm Y
rtodq;hmrtkYsdc bqxnrsYs: sgd bqxnrsYs hr hmrhcd Y kYqfd sYmj zkkdc vhsg otqd vYsdq Ymc dpthoodc
vhsg ognsnltkshokhdqr enq sgd bnrlhb ltnmr sYffhmf0 RdudqYk mdv edYstqdr Yqd okYmmdc sn
Ybghdud sgd Ylahshntr fnYkr ne sgd dwodqhldms0 Sgd qdYcnts ne sgd Fd cdsdbsnqr vhkk ad odq;
enqldc vhsg eqnms;dmc YookhbYshnm;rodbhzb hmsdfqYsdc bhqbths -àRHB( anYqcr hmrsYkkdc hm bknrd
oqnwhlhsx sn sgd cdsdbsnqr: hmrsdYc sn gYud: Yr hm KDFDMC;199: sgd udqx eqnms dmc bhqbthsr hm;
rsYkkdc nm sgd cdsdbsnqr Ymc sgd bgYqfd;rdmrhshud Ylokhzdqr onrhshnmdc Ys Y chrsYmbd ne 79 bl nq
lnqd eqnl sgd cdsdbsnqr0 Sgd FdqlYmhtl cdsdbsnqr snfdsgdq vhsg sgdhq Kàq hmrsqtldmsYshnm
rxrsdl vhkk ad hlldqrdc hm Y qddmsqYms stad bnmsYhmhmf tmcdqfqntmc;rntqbdc khpthc Yqfnm sn
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� geriF 20 Sgd zftqd nm sgd kdes rgnvr sgd dmdqfx qdrnktshnm ne sgd Fd cdsdbsnqr trdc hm KDFDMC;1990
Sgd zkkdc sqhYmftkYq lYqjdqr bnld eqnl sgd bYkhaqYshnm qtmr trhmf 197Sg rntqbdr: sgd nodm sqhYmftkYq
lYqjdqr bnld eqnl 31J cYsY bnkkdbsdc ctqhmf sgd ogxrhbr qtmr0 Sgd cnssdc btqudr fhud: enq dYbg sxod
ne cdsdbsnq: gnv sgd dmdqfx qdrnktshnm bgYmfdr vhsg dmdqfx0 Sgd udqshbYk fqYx khmd rgnvr sgd dmdqfx
qdrnktshnm Ys sgd P � � 0 Sgd KDFDMC fnYk hm sdqlr ne dmdqfx qdrnktshnm -104 jdU EVGL( hr rgnvm ax
sgd gnqhynmsYk fqYx khmd0 Sgd zftqd nm sgd qhfgs rgnvr sgd dmdqfx rbYkd rsYahkhsx Yr ldYrtqdc eqnl sgd
vddjkx uYqhYshnm ne sgqdd oYqshbtkYq bYkhaqYshnm odYjr. 47201 jdU: 1fl9204 jdU Ymc 15fl304 jdU0

� geriF 30 Dmdqfx chrsqhatshnm ne dudmsr adsvddm 454 Ymc 4299 jdU oqhnq sn khpthc Yqfnm udsn Ymc ORC
btsr -snsYk ghrsnfqYl(: Yesdq ORC bts -khfgs fqYx( Ymc Yesdq Ykk btsr -qdc(0 Sgd fqYx udqshbYk aYmc hmchbYsdr
sgd akhmcdc qdfhnm ne ± 14 jdU Yqntmc sgd A � � uYktd0 Sgd dwonrtqd hr 5fl jf·xq0

lhmhlhyd sgd aYbjfqntmc eqnl 31J: oqnfdmx ne 31àq0 Sgd bqxnrsYs unktld ntsrhcd sgd qddm;
sqYms stad vhkk ad zkkdc vhsg mnqlYk khpthc Yqfnm0 Gdqd: Y mdv cdsdbsnq lYcd ne Ybqxkhb rkYar
Ymc ne rbhmshkkYshmf khfgs fthcdr vhkk ad bnmrsqtbsdc Yqntmc sgd qddmsqYms stad0 Sgd otqonrd
ne sghr cdsdbsnq hr sn rtooqdrr sgd aYbjfqntmc ctd sn sgd γ Ymc � ;cdbYxr ne 66Fd Ymc 66lFd
oqnctbdc ax sgd mdtsqnm bYostqd nm 65Fd0 Sgd mdtsqnmr Yqd oqnctbdc ctqhmf rgnvdqhmf ne
sgd bnrlhb qYxr0

Sgd KDFDMC bnkkYanqYshnm hr Ybshudkx vnqjhmf sn rddj etmchmf enq sgd dwodqhldms hm
ansg Tmhsdc RsYsd Ymc Dtqnod0 à lhkdrsnmd: hm sghr bnmsdws: vhkk ad BqhshbYk Cdrhfm;fl qduhdv
sghr xdYq nqfYmhydc ax sgd CND0

3 Anmbktrhnmr

Trhmf sgd dwodqhdmbd fYsgdqdc vhsg Fdoa� Ymc L � eno� m� Cdjnmrso� sno: sgd KDFDMC
oqnidbs Yhlr Ys Y 9ν� � gYke;khed chrbnudqx rdmrhshuhsx ne adxnmc fl917 xq sgYs odqlhsr sn bnudq
sgd hmudqsdc;nqcdqhmf mdtsqhmn lYrr rbYkd0 Sgd zqrs rsYfd: KDFDMC;199: hr nmkhmd Ys KMFR
Ymc YmYkxydc Y snsYk ne 5fl jf·xq ne dwonrtqd hm hsr zqrs xdYq ne cYsY sYjhmf: cdlnmrsqYshmf Y

F

F
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� geriF 40 Kdes okns. bnloYqhrnm ne sgd khfgs xhdkc chrsqhatshnmr adsvddm KDFDMC;199 Ymc Fdoa�
trhmf sgd rhfmYk eqnl sgd cdbYx ne 28àq0 à bkdYq hloqnudldms hr uhrhakd0 Qhfgs toodq okns. dmdqfx
chrsqhatshnm ne dudmsr adsvddm 454 jdU Ymc fl519 jdU oqhnq sn Kàq Ymsh;bnhmbhcdmbd Ymc ORC btsr -snsYk
ghrsnfqYl( Ymc Yesdq Kàq Ymsh;bnhmbhcdmbd bts -etkk aktd(0 Sgd qdc btqud qdoqdrdmsr sgd 1ν� � bnmsqhatshnm
mnqlYkhydc trhmf sgd gYke;khed ldYrtqdc ax Fdoa� )6[0 Sgd hmrds rgnvr sgd ognsn;dkdbsqnmr cdsdbsdc ax
sgd Kàq hmrsqtldmsYshnm hm sgd dmdqfx qdfhnm Yqntmc sgd svn onsYrrhtl γ khmdr0 Qhfgs knvdq okns. Sgd
ognsn;dkdbsqnmr chrsqhatshnm Yr Y etmbshnm ne sgd dmdqfx -eqnl 454 jdU sn fl519 jdU( qdfhrsdqdc hm sgd
Fd cdsdbsnqr0

� geriF 50 DmkYqfdc uhdv ne sgd dmdqfx chrsqhatshnm ne dudmsr adsvddm fl829 Ymc 1fl89 jdU Yesdq Ykk
btsr0 Dudmsr hm sgd fqYx qdfhnmr: bnqqdronmchmf sn ±4 jdU Yqntmc jmnvm γ khmdr: Yqd dwbktcdc eqnl sgd
YmYkxrhr0 Bnmzcdmbd hmsdquYkr eqnl sgd eqdptdmshrs YmYkxrhr Yqd rgnvm enq sgd aYbjfqntmc hmcdw -57’
B0K0: hm fqddm( Ymc enq sgd rhfmYk rsqdmfsg -89’ B0K0: hm khfgs aktd(0 Sgd cYqj aktd odYj chrokYxr sgd
dwodbsdc 9ν� � cdbYx rhfmYk enq Rfl,1 dptYk sn sgd knvdq khlhs hmbktchmf cYsY eqnl nsgdq 65Fd dwodqhldmsr:
fl08·fl915 xq )5[0

F

F


