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fåíÉêå~íáçå~ä=qê~ÇÉ=c~áê=Ñçê=mä~ëíáÅë=~åÇ=oìÄÄÉê=
OS=Ó=OV=j~ó=OMMU=
páåÖ~éçêÉ=bñéç=
=
ïïïK~ëÉ~åéä~ëJëáåÖ~éçêÉKÅçã=
 

 
j~êÅÜ=OMMU=
=
mobpp=obib^pb=@=P=
cçê=áããÉÇá~íÉ=êÉäÉ~ëÉ=

=

jçêÉ=`ìííáåÖJbÇÖÉ=qÉÅÜåçäçÖó=eáÖÜäáÖÜíë=Ñçê=^pb^kmi^p=

=

^pb^kmi^p= áåÅçêéçê~íáåÖ= ^pb^kor__bo= OMMUI= pçìíÜÉ~ëí= ^ëá~Ûë= äÉ~ÇáåÖ= áåíÉêå~íáçå~ä= íê~ÇÉ= Ñ~áê= Ñçê=

éä~ëíáÅë=~åÇ=êìÄÄÉêI=áë=ëÜ~éáåÖ=ìé=íç=ÄÉ=~=ÜçíÄÉÇ=çÑ=íÉÅÜåçäçÖáÅ~ä=áååçî~íáçåë=~åÇ=ëçäìíáçåë=Ñçê=éä~ëíáÅë=

éêçÅÉëëáåÖK= = lÑ= é~êíáÅìä~ê= åçíÉ= áë= íÜÉ= ïáÇÉ= ê~åÖÉ= çÑ= ã~íÉêá~äë= íç= ÄÉ= áåíêçÇìÅÉÇ= ~í= ^pb^kmi^pK=

=

^ë~Üá=h~ëÉá= mä~ëíáÅë=páåÖ~éçêÉ= E^mpFI= Ñçê=Éñ~ãéäÉI=ã~åìÑ~ÅíìêÉë=ÜáÖÜäó=ÜÉ~íJêÉëáëí~åí=uvolk=ãmmb=

êÉëáå=áå=páåÖ~éçêÉ=Ñçê=~ééäáÅ~íáçåë=ê~åÖáåÖ=Ñêçã=bCb=íç=~ìíçãçíáîÉ=~åÇ=áåÇìëíêá~äK==qÜÉ=Åçãé~åó=~äëç=

ã~êâÉíë=qbk^`=mlj=~åÇ=iblk^=m^SS=~åÇ=~ää=çÑ=íÜÉëÉ=éêçÇìÅíë=ïáää=ÄÉ=ÑÉ~íìêÉÇ=~í=^pb^kmi^pK=

=

jçêÉçîÉêI=áåàÉÅíáçå=ã~ÅÜáåÉ=ëìééäáÉê=káëëÉá=ïáää=ÄêáåÖ=ãçêÉ=íÜ~å=àìëí=áíë=ëÉÅçåÇJÖÉåÉê~íáçå=ÜóÄêáÇ=íóéÉ=

áåàÉÅíáçå=ãçìäÇáåÖ=ã~ÅÜáåÉë= ÉèìáééÉÇ=ïáíÜ= íÜÉ= uJéìãé= ëóëíÉãI=ïÜáÅÜ= ÅçãÄáåÉë= íÜÉ=ãÉêáíë= çÑ= ÄçíÜ=

ÉäÉÅíêáÅ= ~åÇ= ÜóÇê~ìäáÅ= ã~ÅÜáåÉëK= qÜÉ= Åçãé~åó= ïáää= ~äëç= ëÜçïÅ~ëÉ= áíë= sliqfd^= Å~êÄçå= å~åçíìÄÉ=

ÅçãéçëáíÉ=ã~íÉêá~äëK=

=

cìêíÜÉêãçêÉI=_ip=mçäóãÉêë=ïáää=ÄêáåÖ=áíë=ê~åÖÉ=çÑ=ëéÉÅá~äíó=ÅçãéçìåÇë=Ñçê=~=î~êáÉíó=çÑ=~ééäáÅ~íáçåë=íç=

^pb^kmi^pI= áåÅäìÇáåÖ= Åêçëë= äáåâ~ÄäÉ= éçäóÉíÜóäÉåÉ= ÅçãéçìåÇë= Ñçê= áåëìä~íáçå= çÑ= éçïÉê= Å~ÄäÉëI= pb_p=

éçäóãÉê=ÅçãéçìåÇë=Ñçê=ãÉÇáÅ~ä=~ìíçãçíáîÉ=~åÇ=ÅçåëìãÉê=éêçÇìÅíëI=~åÇ=éçäóéêçéóäÉåÉ=ÅçãéçìåÇë=Ñçê=

~ìíçãçÄáäÉ=ÅçãéçåÉåíëI=ÜçìëÉÜçäÇ=~ééäá~åÅÉë=~åÇ=áåÇìëíêá~ä=~ééäá~åÅÉëK=

=

^ÇÇáíáçå~ä=ã~íÉêá~äë=çÑÑÉêáåÖë=ïáää=ÄÉ=ëÜçïÅ~ëÉÇ=Äó=gKoK=`çìêíÉå~ó=EéçïÇÉêë=Ñçê=êçí~íáçå~ä=ãçìäÇáåÖF=

~åÇ=_~óëÜçêÉ= fåÇìëíêá~ä= EÜáÖÜäó= ÑáääÉÇ=ÅçåÅÉåíê~íÉë=~åÇ= äçï=ÑáääÉÇ=ÅçãéçìåÇë=Ñçê= êÉëáå=éêçÇìÅÉê=~åÇ=



^pb^kmi^p=OMMU==oÉä=@P=================================================================m~ÖÉ=O=

=

ÅçåîÉêíÉê= ã~êâÉíë= ~ë= éçäóçäÉÑáåJÄ~ëÉÇ= ~ÇÇáíáîÉëFK= = `çäçìê= fã~ÖÉ= mä~ëíáÅ= `çãéçìåÇë= áë= óÉí= ~åçíÜÉê=

ëìééäáÉê= çÑ= ëéÉÅá~äíó= ÅçãéçìåÇë= íç= ã~âÉ= íÜÉ= íêáé= íç= ^pb^kmi^pK= = lå= ëÜçï= ïáää= ÄÉ= Åçäçìê= ~åÇ=

ÉåÖáåÉÉêáåÖ=íÜÉêãçéä~ëíáÅ=ÅçãéçìåÇë=áåÅçêéçê~íáåÖ=ëìÅÜ=ÑáääÉêë=~ë=Öä~ëëI=Å~êÄçå=~åÇ=~ê~ãáÇ=ÑáÄÉêëI=mqcb=

~åÇ= ëáäáÅçåÉK= = líÜÉê= äÉ~ÇáåÖ= ã~íÉêá~äë= ëìééäáÉêë= ~í= ^pb^kmi^p= ~êÉ= açï= `ÜÉãáÅ~äI= gìåÖÄìåòä~ìÉê=

Eéä~ëíáÅáòÉêë=Ä~ëÉÇ=çå=ÅáíêáÅ=~ÅáÇFI=oqm=`çãé~åóI=p~ìÇá=_~ëáÅ=fåÇìëíêáÉë=`çêéçê~íáçåI=p~ëçä=läÉÑáåë=C=

pìêÑ~Åí~åíë= E~äìãáå~=ãçåçÜóÇê~íÉFI=pìãáíçãç= `ÜÉãáÅ~ä= ^ëá~I=qÜÉ= mçäóçäÉÑáå= `çãé~åóI= ~åÇ=qçê~ó=

mä~ëíáÅë=Ej~ä~óëá~F=pÇå=_ÜÇK=E^_p=êÉëáåëFK=

=

få= ÉèìáéãÉåí= ÇÉîÉäçéãÉåíë= ~í= ^pb^kmi^pI= pÜ~éÉdê~ÄÄÉê= Ü~ë= ëáÖåÉÇ= ~= ÇáëíêáÄìíáçå= ~ÖêÉÉãÉåí= ïáíÜ=

ÉñÜáÄáíçê=léíáÅ~ä=d~ÖáåÖ=EpF=míÉK=iíÇI= EldpF=íç=ã~êâÉí= áíë= áåÇìëíêá~ä=Pa= áåëéÉÅíáçå=ëóëíÉãë=íç=ëÉîÉê~ä=

ÅçìåíêáÉë=áå=pçìíÜÉ~ëí=^ëá~K==pÜ~éÉdê~ÄÄÉê=ÇÉëáÖåëI=ã~åìÑ~ÅíìêÉë=~åÇ=ã~êâÉíë=áåÇìëíêá~ä=Pa=áåëéÉÅíáçå=

ëóëíÉãë= íÜ~í= ~êÉ= áÇÉ~ä= Ñçê=ãÉ~ëìêáåÖ= ÅçãéäÉñ= ëÜ~éÉë= ëìÅÜ= ~ë= áåàÉÅíáçå=ãçäÇÉÇ= éä~ëíáÅë= ~åÇ= Å~ëíáåÖë=

íÜ~í=~êÉ=çíÜÉêïáëÉ=íçç=íáãÉ=ÅçåëìãáåÖI=ÅçëíäóI=çê=ÇáÑÑáÅìäí=íç=ãÉ~ëìêÉK=

=

^aaba=_lkrpbp=

=

• få=~ÇÇáíáçå=íç=ÜáÖÜäáÖÜíë=çå=íÜÉ=ã~áå=ëÜçï=ÑäççêI=~=ãìëíJëÉÉ=Ñçê=îáëáíçêë=áë=íÜÉ=^pb^k=mä~ëíáÅë=

qÉÅÜåçäçÖó=pÜçïÅ~ëÉI=ÄÉáåÖ=ÜÉäÇ=Ñçê=íÜÉ=ëÉÅçåÇ=íáãÉ=ÑçääçïáåÖ=çå=Ñêçã=áíë=ëìÅÅÉëëÑìä=ÇÉÄìí=~í=

^pb^kmi^p=OMMRK=^=åÉï= ÅçêåÉê= ~ÇÇÉÇ= íç= íÜÉ= ëÜçïÅ~ëÉ= áë=j~íÉêá~äë= Ñçê=jÉÇáÅ~ä=^ééäáÅ~íáçåëK=

qÜÉ=ëÜçïÅ~ëÉ=ïáää=ÑÉ~íìêÉ=~=Çáëéä~ó=çÑ=äçïJéêÉëëìêÉ=éä~ëã~=Ñçê=ëìêÑ~ÅÉ=ãçÇáÑáÅ~íáçå=çÑ=éä~ëíáÅë=

Ñêçã=bìêçéä~ëã~=ks=Ñçê=ÅäÉ~åáåÖI=ÉíÅÜáåÖI=~Åíáî~íáçå=~åÇ=éçäóãÉêáò~íáçå=~ééäáÅ~íáçåëI=~ë=ïÉää=

~ë=~å=áåíêçÇìÅíáçå=íç=ê~Çáç=ÑêÉèìÉåÅó=áÇÉåíáÑáÅ~íáçå=EocfaF=Ñêçã=pfjqÉÅÜK=

=

• ^pb^kmi^p=ïáää=~äëç=ÅçáåÅáÇÉ=ïáíÜ=íÜÉ=^ëá~å=mä~ëíáÅë=cçêìã=E^mcF=çå=j~ó=OTI=ïÜáÅÜ=ïáää=ÄêáåÖ=

êÉéêÉëÉåí~íáîÉë=Ñêçã=éä~ëíáÅë=~ëëçÅá~íáçåë=íÜêçìÖÜçìí=^ëá~=íçÖÉíÜÉê=~í=~=ÜáÖÜJäÉîÉä=ëìããáí=íÜ~í=

ïáää=ÇáëÅìëë=áëëìÉë=çÑ=êÉäÉî~åÅÉ=íç=íÜÉ=éä~ëíáÅë=éêçÅÉëëáåÖ=áåÇìëíêóK=

=

• jçêÉçîÉêI= ~= íïçJÇ~ó= ÅçåÑÉêÉåÅÉ= ëí~êíáåÖ= j~ó= OT= ÑçÅìëáåÖ= çå= fååçî~íáçåë= áå= fåàÉÅíáçå=

jçìäÇáåÖ=qÉÅÜåçäçÖó=~åÇ=çêÖ~åáòÉÇ=Äó=qÜÉ=`Ü~íëïçêíÜ=dêçìé=~äëç=~ÇÇë=ãçêÉ=î~äìÉ=íç=~=îáëáí=

íç=^pb^kmi^pK= = `çåÑáêãÉÇ= éêÉëÉåí~íáçåë= áåÅäìÇÉ=kÉï= fååçî~íáîÉ= mêçÅÉëëáåÖ= qÉÅÜåçäçÖáÉë= Ñçê=

mçäóÅ~êÄçå~íÉ=~åÇ=áíë=_äÉåÇë=Ñêçã=_~óÉêI=j~íÉêá~äpÅáÉåÅÉI=mçäóãÉê=jáÅêç=jçìäÇáåÖ=mêçÅÉëë=Ñçê=

jbjp= ^ééäáÅ~íáçåë= Ñêçã= páåÖ~éçêÉ= fåëíáíìíÉ= çÑ= j~åìÑ~ÅíìêáåÖ= qÉÅÜåçäçÖóI= i~ëÉê= aáêÉÅí=

píêìÅíìêáåÖ= EiapF=j~íÉêá~äë= Ñçê= jçìäÇÉÇ= fåíÉêÅçååÉÅí= aÉîáÅÉë= Ñêçã= i~åñÉëëI= cìåÇ~ãÉåí~äë= çÑ=



^pb^kmi^p=OMMU==oÉä=@P=================================================================m~ÖÉ=P=

=

aÉÅçìéäÉÇ= jçìäÇáåÖ= Ñêçã= ogdI= k~åçJjçìäÇáåÖ= qÉÅÜåçäçÖó= J= píêçåÖ= ^ÇÜÉëáçå= çÑ= jÉí~ä= ~åÇ=

mä~ëíáÅë= Äó= fåàÉÅíáçå= jçìäÇáåÖ= Ñêçã= q~áëÉámä~ëI= ~åÇ= iÉñ~å= aju= m`= cáäã= Ñçê= fåëÉêí= jçìäÇ=

aÉÅçê~íáçå=Ñêçã=p^_f`=fååçî~íáîÉ=mä~ëíáÅëK=qÜÉ=`Ü~íëïçêíÜ=dêçìé=áë=~äëç=çêÖ~åáòáåÖ=~=íïçJÇ~ó=

áåíÉåëáîÉ=qê~áåáåÖ=`çìêëÉ=çå=mä~ëíáÅë=qÉÅÜåçäçÖó=íçÖÉíÜÉê=ïáíÜ=é~êíåÉê=Éåóë=áåíÉêå~íáçå~ä=çå=

OU=~åÇ=OV=j~ó=OMMUK=

=

pelt=c^`qp=

=

^pb^kmi^p=OMMU=ïáää=çéÉå=áíë=Çççêë=Ñêçã=OS=íç=OU=j~ó=OMMU=~í=páåÖ~éçêÉ=bñéçK=^Çãáëëáçå=áë=ÑêÉÉ=~åÇ=

êÉëíêáÅíÉÇ=íç=íê~ÇÉ=îáëáíçêë=~åÇ=éêçÑÉëëáçå~äë=çåäóK==qÜÉ=ÉñÜáÄáíáçå=Üçìêë=~êÉ=Ñêçã=NMKMM~ã=íç=SKMMéã=OS=

íç=OU=j~ó=~åÇ=Ñêçã=NMKMM~ã=íç=RKMMéã=OV=j~ó=OMMUK==sáëáíçêë=Å~å=åçï=éêÉJêÉÖáëíÉê=íÜÉáê=îáëáí=çåäáåÉ=~í=

OMPKNOTKUPKNQRL~ëÉ~åéä~ë|ÉLêÉÖáëíê~íáçåLáåÇÉñK~ëé= ~åÇ= í~âÉ= Ñìää= ~Çî~åí~ÖÉ= çÑ= ^pb^kmi^p= OMMUÛë=

_ìëáåÉëë=j~íÅÜáåÖ=ëÉêîáÅÉ=

=

^pb^kmi^p= áë= ~= éêçàÉÅí= Äó= íÜÉ= ^pb^k= cÉÇÉê~íáçå= çÑ= mä~ëíáÅ= fåÇìëíêáÉë= E^cmfF= ~åÇ= ÜçëíÉÇ= Äó= íÜÉ=

páåÖ~éçêÉ= mä~ëíáÅ= fåÇìëíêó= ^ëëçÅá~íáçåK= = fí= áë= ÉåÇçêëÉÇ= Äó= íÜÉ= páåÖ~éçêÉ= bñÜáÄáíáçå= ~åÇ= `çåîÉåíáçå=

_ìêÉ~ì=~ë=~å=^ééêçîÉÇ=fåíÉêå~íáçå~ä=qê~ÇÉ=c~áê=~åÇ=ëìééçêíÉÇ=Äó=íÜÉ=bìêçéÉ~å=`çããáííÉÉ=çÑ=j~ÅÜáåÉêó=

j~åìÑ~ÅíìêÉêë=Ñçê=íÜÉ=mä~ëíáÅë=~åÇ=oìÄÄÉê=fåÇìëíêáÉë=Ebrolj^mFI=~åÇ=h=aΩëëÉäÇçêÑI=íÜÉ=ïçêäÇÛë=äÉ~ÇáåÖ=

éä~ëíáÅ=~åÇ=êìÄÄÉê=íê~ÇÉ=Ñ~áêK=

=

jçêÉ=áåÑçêã~íáçå=çå=^pb^kmi^p=Å~å=ÄÉ=ÑçìåÇ=ïïïK~ëÉ~åéä~ëJëáåÖ~éçêÉKÅçã=çê=éäÉ~ëÉ=Åçåí~ÅíW=

=

bñÜáÄáíáçå=fåÑçêã~íáçå= = = = mêÉëë=fåÑçêã~íáçå=
gÉ~å=e~ãI=mêçàÉÅí=p~äÉë=j~å~ÖÉê= = = oáí~=_áëï~ëI=pÉåáçê=j~êÅçã=j~å~ÖÉê=
iÉÉ=eëá~ç=káåÖI=mêçàÉÅí=bñÉÅìíáîÉ= = = `ÜÉêóä=`ÜáåI=j~êÅçã=bñÉÅìíáîÉ=
jÉëëÉ=aΩëëÉäÇçêÑ=^ëá~=míÉ=iíÇ= = = = jÉëëÉ=aΩëëÉäÇçêÑ=^ëá~=míÉ=iíÇ=
P=e~êÄçìêcêçåí=mä~ÅÉI= = = = = qÉäW==ESRF=SPPO=VSQR=L=SPPO=VSQU=
@MVJMO=e~êÄçìêcêçåí=qçïÉê=qïç== = = c~ñW==ESRF=SPPT=QSPP=L=SPPO=VSRR=
páåÖ~éçêÉ=MVVORQ= = = = = bã~áäW==éêÉëë]ãÇ~KÅçãKëÖ=
qÉäW==ESRF=SPPO=VSQS=L=SPPO=VSOP=
c~ñW==ESRF=SPPT=QSPP=L=SPPO=VSRR=
bã~áäW=~ëÉ~åéä~ë]ãÇ~KÅçãKëÖ=
 


