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LMP@R ...+ 0z77 ’1/03( Oqdoqhms 03 Edaqtˆqx 1/07 Bnlohkdc trhmf LMP@R K9SDW rsxkd ffkd u2-/

Gdsr� :oar Slc Ngnair9 JCA 1,51 Ss oSchn vStdkdlesgr

G, MWloWcWqWsg0,� M, RnqhW1α2α3∼� M, TqptgWqs2� L, J, 9qen4α0� L, AqhegslWm5α6�
B, J, KWadx7� D, L, Ragkdedk8� M, I, Adruhai0� M, C, AWkch0.� S, U, A, Ltwknu0�
H, L, LaGWqcx0.� C, M, 9, UhkkhWlr0.� E, CtlWr00
0 Incqdkk AYmj Bdmsqd enq 9rsqnogxrhbr’ Rbgnnk ne Ogxrhbr Ymc 9rsqnmnlx’ Tmhudqrhsx ne LYmbgdrsdq’ Stqhmf Athkchmf’

Nwenqc PnYc’ LYmbgdrsdq L02 8OK
1 Bnkkdfd ne 9rsqnmnlx Ymc RoYbd Rbhdmbdr’ Tmhudqrhsx ne Bghmdrd 9bYcdlx ne Rbhdmbdr’ Adhihmf 0...38’ BghmY
2 HmsdqmYshnmYk Bdmsqd enq PYchn 9rsqnmnlx PdrdYqbg’ Btqshm Tmhudqrhsx’ F-O-N- Anw T0876’ Odqsg’ U9 5734’ 9trsqYkhY
3 Rxcmdx Hmrshstsd enq 9rsqnmnlx’ Rbgnnk ne Ogxrhbr 917’ Sgd Tmhudqrhsx ne Rxcmdx’ Rxcmdx’ MRU 1..5’ 9trsqYkhY
4 IdqdlhYg Gnqqnbjr Hmrshstsd’ Tmhudqrhsx ne BdmsqYk KYmbYrghqd’ Oqdrsnm OP0 1GD’ TJ
5 BYghkk Bdmsdq enq 9rsqnogxrhbr’ BYkhenqmhY Hmrshstsd ne Sdbgmnknfx’ 0105 DYrs BYkhenqmhY AntkduYqc’ OYrYcdmY’ B9 80014’ TR9
6 LYw,OkYmbj,Hmrshsts eytq dwsqYsdqqdrsqhrbgd Ogxrhj’ FhdrrdmaYbgrsqYrrd 0’ C,74637’ FYqbghmf adh Lytmbgdm’ FdqlYmx
7 CdoYqsldms ne Ogxrhbr Ymc 9rsqnmnlx’ GnersqY Tmhudqrhsx’ Mdv Xnqj’ TR9
8 CdoYqsldms ne Ogxrhbr Ymc 9rsqnmnlx’ Tmhudqrhsx ne SdwYr,RYm 9msnmhn’ RYm 9msnmhn’ SW 67138’ TR9
0+ CdoYqsldms ne Ogxrhbr # 9rsqnmnlx’ Tmhudqrhsx ne RntsgYlosnm’ Ghfg�dkc’ RntsgYlosnm RN06 0AI’ TJ
00 Hmrshsts cd PYchnYrsqnmnlhd Lhkkhlfidsqhptd’ 2.. Ptd cd kY Ohrbhmd’ E,273.5 RYhms LYqshm c´Gfidqdr’ EqYmbd

@bbdosdc 1/07 Edaqtˆqx 01- Pdbdhudc 1/07 Edaqtˆqx 01: hm nqhfhmˆk enql 1/06 Lˆqbg 5

?ARSO?BS
Vd rstchdc sgd mdXqax) hmsdqXbshmf fXkXwx MFB4084 flL40a( hm sgd qXchn) noshbXk
Xmc W,qXx aXmcr- Vd lXoodc sgd dwsdmcdc) knv,rtqeXbd,aqhfgsmdrr edXstqdr ne hsr
qXchn,bnmshmttl dlhrrhnm: cdsdqlhmdc sgd dmdqfx bnmsdms ne hsr bnlokdw rsqtbstqd ne
rgnbj,hnmhydc fXr: bnmrsqXhmdc sgd btqqdms Xbshuhsx kdudk ne hsr rtodqlXrrhud mtbkdXq
akXbj gnkd- Hm oXqshbtkXq) vd bnlahmdc cXsX eqnl sgd CtqnodXm Tdqx Inmf AXrdkhmd
Hmsdqedqnldsqx Mdsvnqj fl×0,ob rbXkd() eqnl ntq mdv d,LCNIHM nardquXshnmr fl×0.,
ob rbXkd() Xmc eqnl sgd Tdqx IXqfd ;qqXx fl×0..z0...,ob rbXkd() sn nasXhm X fknaXk
ohbstqd ne dmdqfx hmidbshnm hm sghr fXkXwx- Vd ots Xm toodq khlhs sn sgd ktlhmnrhsx
ne sgd fltmcdsdbsdc( fiXs,rodbsqtl qXchn bnqd- Vd �mc rsddo,rodbsqtl) dwsdmcdc dlhr,
rhnm vhsghm 0. ob ne sgd mtbkdXq onrhshnm) bnmrhrsdms vhsg noshbXkkx,sghm rxmbgqnsqnm
dlhrrhnm eqnl mtbkdXq rsXq enqlXshnm nq eqnl Xm ntsfinv onvdqdc ax Xm Xbshud fXkXbshb
mtbkdtr fl;FM(- ; khmdXq rotq ne qXchn dlhrrhnm itsr nts ne sgd mtbkdXq rntqbd snvXqcr
sgd job,rbXkd Xqbr flcdsdbsdc hm qXchn) G� Xmc W,qXx aXmcr(- Eqnl sgd rhyd) rgnbj ud,
knbhsx) Xmc AXkldq khmd ktlhmnrhsx ne sgd job,rbXkd ataakd) vd drshlXsd sgXs hs vXr
hmfiXsdc ax X knmf,sdql,XudqXfd ldbgXmhbXk onvdq ×2z5 �0.1� dqf r�� nudq sgd kXrs 2z
5 Lxq- Rghr hr Xm nqcdq ne lXfmhstcd lnqd onvdq sgXm bXm ad oqnuhcdc ax sgd btqqdms
kdudk ne rsXq enqlXshnm) Xmc ax sgd btqqdms Xbbqdshnm onvdq ne sgd rtodqlXrrhud akXbj
gnkd- Vd Xqftd sgXs X ids,hmfiXsdc ataakd rbdmXqhn XrrnbhXsdc vhsg oqduhntr dohrncdr
ne ;FM Xbshuhsx hr sgd lnrs khjdkx dwokXmXshnm enq sgd job,rbXkd rsqtbstqdr-

:dw seoKr� fXkXwhdr9 Xbshud , fXkXwhdr9 hmchuhctXk flMFB 4084( , qXchn bnmshmttl9
fXkXwhdr , W,qXxr9 fXkXwhdr , sdbgmhptdr9 qXchn Xrsqnmnlx , hmsdqedqnldsqhb

. HMSONCTBSHNM

Sgd d˙qkx,sxod f˙k˙wx MFB4084 &L40a( hr sgd itmhnq o˙qs,
mdq hm sgd hmsdq˙bshmf rxrsdl Ldrrhdq 40+ cnlhm˙sdc ax sgd
fq˙mc,cdrhfm rohq˙k MFB4083 &L40˙(- Sgd odbtkh˙q ˙ood˙q,
˙mbd ne MFB4084 &shc˙kkx chrstqadc hm sgd hmsdq˙bshnm( g˙r
kdc sn chrbqdo˙ms bk˙rrhffb˙shnmr rtbg ˙r RA/0,odb &R˙mc˙fd

, D,lˆhk9 gˆxcdmqˆloˆcˆqˆsg?flˆhk-bnl
≈ D,lˆhk9 Pnadqsn-Rnqhˆ?btqshm-dct-ˆt

% S˙ll˙mm 0870(+ RA˙ &Gxodqkdc˙0( ˙mc H/,odb &cd U˙t,
bntkdtqr ds ˙k- 0880(-

Sgd m˙stqd ne sgd mtbkd˙q ˙bshuhsx ne MFB4084 g˙r
addm ˙m ntsrs˙mchmf oqnakdl- Sgd Oohsydp cdsdbshnm ne lhc,
hmeq˙qdc ghfg dwbhs˙shnm khmdr+ rtbg ˙r ZMd U“β03χ21λl+ hm
sgd hmmdq ∼ &1// − 3//( ob+ v˙r hmsdqoqdsdc &Fntkchmf %
=kdw˙mcdq 1//8( ˙r duhcdmbd ne =FM ˙bshuhsx- Noshb˙k khmd

0 gsso8..kdc_-tmhu�kxnm0-ep.

� 1/03 Sgd @tsgnqr
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1 G, NSloScSpSsg ds Sk,

q˙shnr ˙krn ok˙bd sgd mtbkdtr hm sgd KHMDQ bk˙rr &Lntrs˙j˙r
ds ˙k- 1/0/: Gn ds ˙k- 0886(+ cdrohsd sgd qdk˙shudkx knv W,
q˙x ktlhmnrhsx ne hsr mtbkd˙q ak˙bj gnkd &AG( &Sdq˙rghl˙ %
Vhkrnm 1//3(-

= qdbdms AgXmcpX rstcx ax Rbgkdfdk ds ˙k- &1/05( qd,
ud˙kdc ˙m W,q˙x dlhsshmf qdfhnm vhsg ˙ cntakd ˙qb,khjd rsqtb,
stqd+ knb˙sdc nm sgd rntsg rhcd ne sgd f˙k˙wx+ adsvddm ˙ants
04◦◦ ˙mc 2/◦◦ eqnl sgd mtbkdtr- Rbgkdfdk ds ˙k- &1/05( ˙s,
sqhatsdc sgd W,q˙x,aqhfgs ˙qbr sn ntsfnhmf rgnbjr+ vghbg
rvddo f˙r ˙r sgdx q˙ch˙kkx dwo˙mc- Hm ˙cchshnm+ sgdx entmc
sg˙s sgd lnqognknfx ne sgd G� dlhrrhnm bknrdkx l˙sbgdr sg˙s
ne sgd W,q˙x dlhrrhnm &Ehftqd 0(+ vhsg ˙m G� ˙qb knb˙sdc itrs
ntsrhcd sgd ntsdq W,q˙x ˙qb- Rbgkdfdk ds ˙k- &1/05( rtffdrsdc
sg˙s sgd ˙qbr ˙qd sgd qdrtks ne dohrnchb ntsfinvr cqhudm ax
ldbg˙mhb˙k eddca˙bj eqnl sgd mtbkd˙q AG: sghr l˙x g˙ud
addm b˙trdc ax hme˙kkhmf l˙ssdq cqhudm ax sgd hmsdq˙bshnm
adsvddm MFB4084 ˙mc MFB4083 &hmsdq˙bshnm shldrb˙kd ne
4/z4// Lxq9 R˙kn % K˙tqhj˙hmdm 1///: Cnaar ds ˙k- 1/0/:
Ldmstbg Bnnodq ds ˙k- 1/01(-

Gxcqncxm˙lhb˙k rhltk˙shnmr rgnv &R˙wsnm ds ˙k- 1//4:
L˙rr˙fkh˙ ds ˙k- 1/05: Ltjgdqidd ds ˙k- 1/06( sg˙s sgd k˙bj
ne nauhntr ids rhfm˙stqdr rtbg ˙r gns ronsr hr dwodbsdc enq ˙
rxrsdl vhsg knv ids onvdq &Mids.≡ 0/31 dqf r�0( ˙mc.nq ˙ ids
oqno˙f˙shmf hm ˙m hmgnlnfdmdntr ldchtl- Hm sgnrd b˙rdr+
sgd ids dmsq˙hmr ˙lahdms f˙r ˙mc fq˙ct˙kkx chrrho˙sdr hsr jh,
mdshb dmdqfx ˙knmf sgd v˙x+ knrhmf bnkkhl˙shnm ˙mc enqlhmf
˙ ataakd nq bnbnnm+ vhsg ˙m ˙qb,khjd eqnms- Vd˙j idsr ˙qd
˙krn rtaidbs sn sgd l˙fmdshb jhmj hmrs˙ahkhsx &Sbgdjgnurjnx
% Aqnladqf 1/05(+ vghbg e˙untqr sgd chrrho˙shnm ne sgd ids
onvdq hm ˙ ataakd- &Rdd ˙krn sgd qduhdv ne idsr ˙mc ataakdr
ax Rnjdq 1/05-( Nm sgd nsgdq g˙mc+ rs˙qatqrs,cqhudm rtodq,
vhmcr b˙m ˙krn oqnctbd k˙qfd f˙k˙bshb ataakdr ˙mc ahonk˙q
ntsfinvr &d-f-+ A˙tl ds ˙k- 0882: Infdd ds ˙k- 0887: Gns˙ %
R˙hjh˙ 1//5(-

Hm sghr o˙odq+ vd v˙ms sn cdsdqlhmd vgdsgdq sgd ˙qb
rsqtbstqdr hm MFB4084 ˙qd lnqd khjdkx sn g˙ud ˙ rs˙q,
atqrs nq ˙ ids nqhfhm- Sn cn rn+ vd enkknv to nm sgd ffmc,
hmfr ne Rbgkdfdk ds ˙k- &1/05(+ ax hmudrshf˙shmf sgd bnmmdb,
shnm adsvddm sgd btqqdms mtbkd˙q ˙bshuhsx ˙mc sgd jhmdshb
dmdqfx qdpthqdc sn bqd˙sd sgd ˙qbr.ataakd rsqtbstqd- Vd
oqdrdms sgd qdrtksr ne ntq mdv nardqu˙shnmr vhsg sgd dm,
g˙mbdc Ltksh,Dkdldms Qdlnsd,Khmjdc Hmsdqedqnldsdq Mds,
vnqj &d,LDQKHM( ˙s 07bl ˙mc 5bl+ ˙r o˙qs ne sgd Kdf˙bx
d,LDQKHM Ltksh,A˙mc Hl˙fhmf ne Md˙qax F˙k˙whdr Rtq,
udx &KdLLHMFR( oqnidbs &A˙kch ds ˙k- 1/07: Adrvhbj ds ˙k-
1/03(- Vd bnlahmd sgnrd nardqu˙shnmr vhsg ntq c˙s˙ eqnl
sgd Dtqnod˙m UKAH &udqx knmf a˙rdkhmd hmsdqedqnldsqx( Mds,
vnqj &DUM(+ ˙mc vhsg ˙qbghu˙k Udqx K˙qfd =qq˙x &UK=(
nardqu˙shnmr+ hm nqcdq sn l˙o sgd q˙chn oqnodqshdr eqnl sgd
mtbkd˙q qdfhnm &ob rb˙kd( sn sgd ˙qb qdfhnm &job rb˙kd(+ ˙mc
cdsdqlhmd gnv dmdqfx v˙r hmidbsdc eqnl sgd enqldq sn sgd
k˙ssdq qdfhnm- Vd rtoonqs ntq ˙m˙kxrhr vhsg ˙ AgXmcpX rstcx
ne sgd W,q˙x dlhrrhnm eqnl sgd mtbkd˙q qdfhnm+ ˙mc vhsg
Gtaakd OoXbd Sdkdrbnod &GOS( m˙qqnv,a˙mc hl˙fhmf ne sgd
A˙kldq khmd dlhrrhnm hm sgd ˙qb qdfhnm-

Sgqntfgnts sghr o˙odq vd cdffmd rodbsq˙k hmcdw+ �+ ˙r
Rβ ≈ µ�+ vgdqd Rβ hr sgd ld˙rtqdc fitw cdmrhsx ˙s eqdptdmbx+
µ- Enq bnmrhrsdmbx vhsg Rbgkdfdk ds ˙k- &1/05(+ vd ˙cnos ˙
chrs˙mbd sn MFB4084 ne 7-/ Lob &sgtr+ 0◦ ∼ 3/ ob(-

1 NARDOU?SHNMR ?MC C?S? ?M?KXRHR

1-. DtpnodYm UKAH Mdsvnpj cYsY

Vd nardqudc MFB4084 &Q= ; 02e18l48-426r: Cdb ;
)36"04◦47◦◦-27 ZI1///-/“( vhsg sgd DUM nm 1/00 Mnudladq
6+ enq 7 gq &TSB9 /092/z/892/( ˙s ˙ v˙udkdmfsg ne 07bl+ vhsg
˙ rhmfkd s˙qfds onhmshmf bdmsqdc nm MFB4083- Cds˙hkr ne sgd
nardquhmf rds,to ˙qd fhudm hm Q˙lo˙c˙q˙sg ds ˙k- &1/04(-

Sgd nardqu˙shnm v˙r og˙rd qdedqdmbdc sn I0221)3611
&Q= ; 02e 21l 34-135313r: Cdb ; )36" 11◦ 11◦◦-5566//
ZI1///-/“( knb˙sdc 20◦ eqnl MFB4083+ ˙mc trdc ˙ og˙rd,
qdedqdmbhmf bxbkd ne 4 lhmtsdr nm s˙qfds ˙mc 0 lhmtsd nm
sgd b˙khaq˙snq- Trhmf sgd ltkshokd,og˙rd,bnqqdk˙shnm sdbg,
mhptd &Cdkkdq ds ˙k- 1/00: Lnqf˙m ds ˙k- 1/00(+ ˙ ffdkc ne
∼ 7◦ v˙r rtqudxdc trhmf 081 rta,ffdkcr+ hmbktchmf nmd bdm,
sqdc nm MFB4083- D˙bg rta,ffdkc bnudqdc 30◦◦ − 30◦◦ + ˙s ˙
l˙whltl qdrnktshnm ne 4 l˙r- Sgd og˙rd bdmsqdr+ hmbktc,
hmf MFB4083 vdqd b˙khaq˙sdc ˙mc oqhl˙qx ad˙l bnqqdbsdc
trhmf sgd =rsqnmnlhb˙k Hl˙fd Oqnbdrrhmf Rxrsdl &�gor(1

˙r cdrbqhadc ax Q˙lo˙c˙q˙sg ds ˙k- &1/04(- Hl˙fdr ne sgd
MFB4083 bdmsqdc ffdkc vdqd l˙cd vhsg chΓdqdms bnlah,
m˙shnmr ne TU,q˙mfdr &0/” sn 0//” ( ˙mc hl˙fd vdhfgsr+
vghbg chc mns qdud˙k ˙mx cdsdbshnmr- Trhmf sgd lnrs rdmrh,
shud hl˙fd+ vd ok˙bd ˙ 4,ν toodq khlhs nm sgd fitw cdmrhsx ne
>β . 021λIx ad˙l�0-

1-1 d�LDOKHM cYsY

MFB4084 v˙r nardqudc vhsg d,LDQKHM ˙r o˙qs ne sgd
KdLLHMFR oqnidbs+ ˙s ansg K ˙mc B a˙mcr2- Sgd na,
rdqu˙shnmr ˙qd rtll˙qhrdc hm S˙akd 0- Sgd K,a˙mc na,
rdqu˙shnm v˙r og˙rd qdedqdmbdc sn I0224)3431 &Q= ;
02e24l10r-8512: Cdb ; )34"31◦27◦◦-120 ZI1///-/“(+ knb˙sdc
0"-70 eqnl ntq s˙qfds- Sgd B,a˙mc nardqu˙shnm v˙r og˙rd,
qdedqdmbdc sn sgd md˙qax b˙khaq˙shnm rntqbd I0221)3611
&Q= ; 02e21l34r-135: Cdb ; )36"11◦11◦◦-556 ZI1///-/“( kn,
b˙sdc /"-37 eqnl MFB4084- =kk nardqu˙shnmr trdc ˙ og˙rd,
qdedqdmbhmf bxbkd ne 6 lhmtsdr nm s˙qfds ˙mc 0 lhmtsd nm sgd
b˙khaq˙snq- Vd nardqudc sgd rs˙mc˙qc fitw b˙khaq˙snq 2B 175
sn b˙khaq˙sd sgd fitw cdmrhsx rb˙kd sn ˙m ˙bbtq˙bx ne 4”+ ˙mc
trdc I03/6)1716 &NP1/7( sn b˙khaq˙sd sgd a˙mco˙rr-

Ansg d,LDQKHM c˙s˙rdsr vdqd nas˙hmdc vhsg 401 bg˙m,
mdkr odq hmsdqldch˙sd eqdptdmbx &entq hm sgd B,a˙mc+ dhfgs
hm sgd K,a˙mc(+ ˙mc vdqd ˙udq˙fdc sn 017 bg˙mmdkr odq hm,
sdqldch˙sd eqdptdmbx hm onrs,oqnbdrrhmf- Enkknvhmf dwsdmrhud
fi˙ffhmf ne a˙c c˙s˙ ctd sn q˙chn eqdptdmbx hmsdqedqdmbd ˙mc
sdkdrbnod cqnontsr+ vd b˙khaq˙sdc sgd c˙s˙rdsr vhsg �gor+ tr,
hmf sgd d,LDQKHM b˙khaq˙shnm ohodkhmd3 &=qfn 1/03(+ vhsg
sgd oqnbdctqd cdrbqhadc hm sgd d,LDQKHM Bnnjannj4-

Sn l˙jd etkk trd ne sgd vhcd,a˙mcvhcsg d,LDQKHM
c˙s˙+ vd hl˙fdc sgd b˙khaq˙sdc c˙s˙rdsr vhsg sgd ltksh,
rb˙kd+ ltksh,eqdptdmbx rxmsgdrhr ˙kfnqhsgl &Q˙t % Bnqm,
vdkk 1/00( hm sgd Bnllnm =rsqnmnlhb˙k Rnesv˙qd =ookh,

1 Sgd @rsqnmnlhbˆk Hlˆfhmf Oqnbdrrhmf Rxrsdl hr nvmdc ˆmc

lˆhmsˆhmdc ax sgd Mˆshnmˆk Pˆchn @rsqnmnlhbˆk Nardquˆsnqx
’MP@N(
2 Sgd K,aˆmc bnudqr 0z1 FGy: sgd B,aˆmc 3z7 FGy: sgd W,aˆmc

7z01 FGy-
3 gsso8..vvv-d�ldpkhm-_b-tj.nardpud.ohodkhmd.
4 gsso8..vvv-d�ldpkhm-_b-tj.c_s_Xpdc.snnkr.

d�ldpkhm�bnnjannjXT2-/XEda1/03-oce
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