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ÉñíÉåÇÉÇobdã~êâÉíáåÖÉÑÑçêíëçìíëáÇÉçÑ kçêíÜ
^ãÉêáÅ~íç^ìëíê~äá~~åÇíÜÉrhK

ppÉÉÅÅççååÇÇ~~êêóóppííççÅÅââllÑÑÑÑÉÉêêááååÖÖííçç
ccááåå~~ååÅÅÉÉddêêááÇÇ^̂ÅÅííááîîááííááÉÉëë

fåëìééçêíçÑ áíëÖêáÇáåáíá~íáîÉëI ^jp`Ü~ë
ÅçãéäÉíÉÇ~ANSãáääáçåéìÄäáÅçÑÑÉêáåÖçÑ
ÅçããçåëíçÅâI ÅçåëáëíáåÖçÑ QãáääáçåëÜ~êÉë~í
AQKMMéÉêëÜ~êÉK qÜÉìåÇÉêïêáíÉêëÜ~îÉêÉÅÉáîÉÇ~
PMJÇ~óçéíáçåíçéìêÅÜ~ëÉìéíçSMMIMMM
~ÇÇáíáçå~äëÜ~êÉëçÑ ÅçããçåëíçÅâK ^ííÜÉíáãÉ
çÑ áíëãçëíêÉÅÉåíèì~êíÉêäóÉ~êåáåÖëêÉäÉ~ëÉI
^jp` Ü~ÇNPKUãáääáçåÇáäìíÉÇëÜ~êÉëçÑ Åçããçå
ëíçÅâçìíëí~åÇáåÖK m

NIST Developing SC
Neuromorphic Computing System

oÉëÉ~êÅÜÉêëïáíÜíÜÉk~íáçå~äfåëíáíìíÉçÑ
pí~åÇ~êÇë~åÇqÉÅÜåçäçÖóEkfpqFÜ~îÉéêçéçëÉÇ~
ÜóÄêáÇëÉãáÅçåÇìÅíçêJëìéÉêÅçåÇìÅíçêÜ~êÇï~êÉ
éä~íÑçêãÑçêíÜÉáãéäÉãÉåí~íáçåçÑ åÉìê~ä
åÉíïçêâë~åÇä~êÖÉJëÅ~äÉåÉìêçãçêéÜáÅ
ÅçãéìíáåÖK qÜÉéä~íÑçêãÅçãÄáåÉë
ëÉãáÅçåÇìÅíáåÖÑÉïJéÜçíçåäáÖÜíJÉãáííáåÖÇáçÇÉë
EibaFïáíÜëìéÉêÅçåÇìÅíáåÖJå~åçïáêÉëáåÖäÉJ
éÜçíçåÇÉíÉÅíçêëEpkpmaëFíçÄÉÜ~îÉ~ëëéáâáåÖ
åÉìêçåëK qÜÉëÉéêçÅÉëëáåÖìåáíë~êÉÅçååÉÅíÉÇîá~
~åÉíïçêâçÑ çéíáÅ~äï~îÉÖìáÇÉëI ~åÇî~êá~ÄäÉ
ïÉáÖÜíëçÑ ÅçååÉÅíáçåÅ~åÄÉáãéäÉãÉåíÉÇìëáåÖ
ëÉîÉê~ä~ééêç~ÅÜÉëK

qÜÉëóëíÉãÉÑÑÉÅíáîÉäóãáãáÅëíÜÉ~êÅÜáíÉÅíìêÉ
çÑ íÜÉÄê~áåI ïÜáÅÜìëÉëäÉëëÉåÉêÖóíÜ~å~äáÖÜí
ÄìäÄíçéÉêÑçêãèì~ÇêáääáçåëçÑ çéÉê~íáçåëK qÜÉ
ìëÉçÑ äáÖÜí~ë~ëáÖå~äáåÖãÉÅÜ~åáëãçîÉêÅçãÉë
Ñ~åçìí~åÇé~ê~ëáíáÅÅçåëíê~áåíëçåÉäÉÅíêáÅ~ä
ëáÖå~äëïÜáäÉëáãìäí~åÉçìëäóáåíêçÇìÅáåÖéÜóëáÅ~ä
ÇÉÖêÉÉëçÑ ÑêÉÉÇçãïÜáÅÜÅ~åÄÉÉãéäçóÉÇÑçê
Åçãéìí~íáçåK qÜÉìëÉçÑ ëìéÉêÅìêêÉåíë~ÅÜáÉîÉë~
äçïéçïÉêÇÉåëáíó~ííÜÉOMJjeòÑáêáåÖê~íÉI
ïÜáÅÜáëåÉÅÉëë~êóíçëÅ~äÉíçëóëíÉãëïáíÜ
Éåçêãçìë ÉåíêçéóK

iiááããááííëëííççqqêê~~ååëëááëëííççêêjjááååáá~~ííììêêááòò~~ííááççåå
bbååÅÅççììêê~~ÖÖÉÉkkÉÉììêêççããççêêééÜÜááÅÅ`̀ççããééììííááååÖÖ

“pí~êíáåÖ~íäÉ~ëí~ëÑ~êÄ~Åâ~ëíÜÉNVRMëI
éÉçéäÉäáâÉgçÜåîçåkÉìã~ååïÉêÉáåíÉêÉëíÉÇáå
ìåÇÉêëí~åÇáåÖíÜÉÄê~áå~ë~ÅçãéìíÉê~åÇ
ãáãáÅâáåÖáíëÄÉÜ~îáçêI” ë~áÇíÜÉkfpq’ëgÉÑÑêÉó
pÜ~áåäáåÉI ïÜçïçêâëçåÇÉîÉäçéáåÖíÜÉ
åÉìêçãçêéÜáÅÅçãéìíáåÖëóëíÉãK “qÜÉáÇÉ~
éáÅâÉÇìéëíÉ~ã~Ö~áåáåíÜÉNVUMëïÜÉå`~êîÉê
jÉ~ÇéêçéçëÉÇÉñéäçáíáåÖíÜÉ~å~äçÖçìëÄÉÜ~îáçê
çÑ ëìÄJíÜêÉëÜçäÇíê~åëáëíçêëíçáçåÅçåÇìÅíáçå
ÅÜ~ååÉäëáååÉìêçåëK

“eçïÉîÉêI ãçãÉåíìãÇáÇå’íÄìáäÇáåíÜáë
ÅçããìåáíóìåíáäêÉÅÉåíäóÇìÉíçíÜÉíêÉãÉåÇçìë
ëìÅÅÉëëçÑ jççêÉ’ëä~ïK ^ëäçåÖ~ëã~âáåÖ
íê~åëáëíçêëëã~ääÉêÅçåíáåìÉÇíçÇÉäáîÉêáåÅêÉ~ëÉÇ
Åçãéìí~íáçå~äéçïÉêI íÜÉêÉï~ëå’íãìÅÜáåÅÉåíáîÉ
íçáååçî~íÉ~ííÜÉ~êÅÜáíÉÅíìê~ääÉîÉäK fåíÜÉä~ëí
ÑáîÉóÉ~êëçêëçI ãçãÉåíìãÜ~ëêÉ~ääóÄÉÉå
ÄìáäÇáåÖáåíÜÉåÉìêçãçêéÜáÅÅçãéìíáåÖ
ÅçããìåáíóÄÉÅ~ìëÉíê~åëáëíçêëÅ~å’íÖÉíãìÅÜ
ëã~ääÉêI Äìí~êÅÜáíÉÅíìê~ä~Çî~åÅÉëëíáääÜ~îÉ~äçí
íççÑÑÉêK

“qÜÉêÉ~êÉÅÜ~ääÉåÖÉëxíçêÉéä~ÅáåÖÉäÉÅíêçåë
ïáíÜéÜçíçåë~ëáåÑçêã~íáçåÅ~êêáÉêëáå~
ÅçãéìíáåÖëóëíÉãzK cçêçåÉI íÜÉï~îÉäÉåÖíÜçÑ
äáÖÜíéìíë~ëáòÉäáãáíçåÇÉîáÅÉëI ëçéÜçíçåáÅ
ÇÉîáÅÉëíÉåÇíçÄÉä~êÖÉêíÜ~åÉäÉÅíêçåáÅÇÉîáÅÉëK
räíáã~íÉäóÑçêëÅ~äáåÖçÑ åÉìêçãçêéÜáÅÅçãéìíÉêë
fíÜáåâíÜ~ííÜáëáëíÜÉäÉ~ëíáãéçêí~åíçÑ íÜÉ
Åçåëíê~áåíëI ïáíÜÉåÉêÖóÉÑÑáÅáÉåÅó~åÇ
ÅçååÉÅíáîáíóÄÉáåÖÑ~êãçêÉáãéçêí~åíK

“qÜ~í’ëïÜóïÉ~êÖìÉíÜ~íáíáëïçêíÜáííçìëÉ
éÜçíçåëíçÅ~êêóáåÑçêã~íáçåK qÜÉÉåÉêÖó
ÉÑÑáÅáÉåÅó~åÇÅçååÉÅíáîáíó~ääçïóçìíç~ÅÜáÉîÉ
Åçãéìí~íáçåçå~ëÅ~äÉçíÜÉêïáëÉìå~ÅÜáÉî~ÄäÉI
~åÇíÜÉä~êÖÉêëáòÉáë~åáåÅçåîÉåáÉåÅÉI åçí~
ÑìåÇ~ãÉåí~äçÄëí~ÅäÉK qÜÉãçêÉáãéçêí~åí
ÅÜ~ääÉåÖÉáëáåíÉÖê~íáåÖÅçãé~ÅíI ÉÑÑáÅáÉåíäáÖÜí
ëçìêÅÉëçå~åáåíÉÖê~íÉÇéÜçíçåáÅÅÜáéK”

mmêêççééççëë~~ääccççääääççïïëëaaÉÉããççååëëííêê~~ííááççååëë
ççÑÑkkÉÉììêêççããççêêééÜÜááÅÅmmêêááååÅÅááééääÉÉëë
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pÜ~áåäáåÉ~ÇÇÉÇíÜ~ííÜÉÅìêêÉåíêÉëÉ~êÅÜÄìáäÇë
çåÇÉãçåëíê~íáçåëçÑ åÉìêçãçêéÜáÅÅçãéìíáåÖ
éêáåÅáéäÉëW “fï~ëáåîçäîÉÇáåëçãÉêÉëÉ~êÅÜ~ÑÉï
óÉ~êëÄ~ÅâïÜÉêÉáåïÉïçêâÉÇïáíÜáåíÜÉ
Åçåëíê~áåíëçÑ ~`jlpÉäÉÅíêçåáÅëéêçÅÉëëíç
ÅêÉ~íÉ~ÅíáîÉáåíÉÖê~íÉÇéÜçíçåáÅÇÉîáÅÉëïÜáÅÜ
ïÉêÉÇêáîÉåÄóíÜÉÉäÉÅíêçåáÅë
EÇçáKçêÖLNMKNPSQLliKPUKMMOSRTC
ÇçáKçêÖLNMKNMPULå~íìêÉNSQRQFK qÜÉéçáåíçÑ íÜÉ
ïçêâï~ëíçìëÉ~éÜçíçåáÅáåíÉêÅçååÉÅííç
çîÉêÅçãÉíÜÉÄ~åÇïáÇíÜ~åÇÉåÉêÖóäáãáí~íáçåëçÑ
~íê~Çáíáçå~äÅçééÉêáåíÉêÅçååÉÅíK

“tÉïÉêÉ~ÄäÉíçÇÉãçåëíê~íÉ~ëóëíÉãíÜ~í
ÄççíÉÇiáåìñ~åÇê~å~ãÉãçêóJáåíÉåëáîÉ
~ééäáÅ~íáçåìëáåÖçåäóçéíáÅ~äÅçããìåáÅ~íáçå
ÄÉíïÉÉåíÜÉéêçÅÉëëçê~åÇãÉãçêóK qÜÉéçáåíçÑ íÜ~í
ïçêâï~ëíçëÜçïíÜ~íìëáåÖäáÖÜíÑçêÅçååÉÅíáîáíó
ï~ëÑÉ~ëáÄäÉI ~Çî~åí~ÖÉçìëI ~åÇíÜ~íáíÅçìäÇÄÉ
ÇçåÉïáíÜòÉêçÅÜ~åÖÉëíçíÜÉÑçìåÇêóéêçÅÉëëI
íÜÉêÉÄóã~âáåÖíÜÉÅçåÅÉéíÉÅçåçãáÅ~ääóÑÉ~ëáÄäÉK

“qÜÉÅÜ~ääÉåÖÉíÜ~íêÉã~áåëÜ~ëíçÇçïáíÜíÜÉ
äáÖÜíëçìêÅÉëK páäáÅçåáë~åáåÇáêÉÅíJÖ~é
ëÉãáÅçåÇìÅíçêI ëçáíáëáåÉÑÑáÅáÉåí~íÉãáííáåÖäáÖÜíI
ÉîÉåïÜÉåÅäÉîÉêÜÉíÉêçëíêìÅíìêÉë~êÉÖêçïåK pç
áåíÉÖê~íáåÖÄÉííÉêäáÖÜíÉãáííÉêëE~äãçëí~äï~óëfffJ
sã~íÉêá~äëFÇáêÉÅíäóçåëáäáÅçåçêÅçìéäáåÖíÜÉ
äáÖÜíÑêçãfffJsä~ëÉêëîá~çéíáÅ~äÑáÄÉêëáåíçëáäáÅçå
ï~îÉÖìáÇÉë~êÉíÜÉéêÉÑÉêêÉÇ~ééêç~ÅÜÉëK

“råÑçêíìå~íÉäóI íÜáëíÉåÇëíçÄÉÇáÑÑáÅìäí~åÇ
ÉñéÉåëáîÉK dêÉ~íéêçÖêÉëëáëÄÉáåÖã~ÇÉI Äìí
ÖÉííáåÖÖççÇäáÖÜíëçìêÅÉëÅçìéäÉÇíçíÜÉëáäáÅçå
éÜçíçåáÅëáë~ã~àçêÅÜ~ääÉåÖÉÑçêíÜÉÑáÉäÇK ^
êÉä~íÉÇÅÜ~ääÉåÖÉáëÖÉííáåÖÖççÇÇÉíÉÅíçêë
áåíÉÖê~íÉÇïáíÜëáäáÅçåï~îÉÖìáÇÉëK qÜÉêÉ~êÉ
ëçäìíáçåëÜÉêÉI ÄìíåçåÉÜ~îÉÜáÖÜáåíÉêå~äèì~åíìã
ÉÑÑáÅáÉåÅóïáíÜäçïÇ~êâJëí~íÉéçïÉê
ÅçåëìãéíáçåK”

pp`̀llééííççÉÉääÉÉÅÅííêêççååááÅÅëëffÇÇÉÉ~~ääaaÉÉííÉÉÅÅííççêê
qqÉÉÅÅÜÜååççääççÖÖóó

pÜ~áåäáåÉë~áÇíÜ~íëìéÉêÅçåÇìÅíáåÖ
çéíçÉäÉÅíêçåáÅëçÑÑÉê~ÇÉíÉÅíçêíÉÅÜåçäçÖóïÉääJ
ëìáíÉÇÑçêåÉìêçãçêéÜáÅÅçãéìíáåÖW “låÅÉçåÉ

êÉÅçÖåáòÉëíÜÉ~Çî~åí~ÖÉëçÑ áãéäÉãÉåíáåÖÑ~åçìí
~åÇêçìíáåÖïáíÜéÜçíçåáÅëI çåÉãìëííÜÉåÇÉÅáÇÉ
ïÜáÅÜäáÖÜíëçìêÅÉë~åÇÇÉíÉÅíçêëíçìëÉK lìêÖêçìé
Ü~ëÉñíÉåëáîÉÉñéÉêáÉåÅÉáåìëáåÖëìéÉêÅçåÇìÅíçêë
íçÇÉíÉÅíëáåÖäÉéÜçíçåëI ~åÇíÜÉëÉ
ëìéÉêÅçåÇìÅíáåÖÇÉíÉÅíçêë~êÉáÇÉ~äÑçêíÜáë
~ééäáÅ~íáçåK

“qÜÉó~ääçïÇÉíÉÅíáçåçÑ çéíáÅ~äëáÖå~äëÇçïå
íçëáåÖäÉéÜçíçåëI ~åÇÄÉÅ~ìëÉíÜÉóëìéÉêÅçåÇìÅí
íÜÉóÅ~åI áåéêáåÅáéäÉI Çê~ïåçéçïÉêáåíÜÉÇ~êâ
ëí~íÉK qÜÉëÉíïçíê~áíëí~âÉåíçÖÉíÜÉêÉå~ÄäÉíÜÉ
äçïÉëíéçïÉêÅçåëìãéíáçåçÑ ~åóçéíáÅ~äÇÉíÉÅíçêK
e~îáåÖÇÉÅáÇÉÇíçìëÉëìéÉêÅçåÇìÅíçêëíçÇÉíÉÅí
íÜÉçéíáÅ~äëáÖå~äëI ïÉâåÉïçìêëóëíÉãïçìäÇ
çéÉê~íÉ~í~êçìåÇQhI x~åÇíÜ~ízëáäáÅçåxïçìäÇ
åçäçåÖÉêÄÉzáåÉÑÑáÅáÉåí~íÉãáííáåÖäáÖÜíK

“fííìêåëçìííÜ~íäçÅ~äáãéÉêÑÉÅíáçåëáåíÜÉ
ëáäáÅçåä~ííáÅÉEéçáåíÇÉÑÉÅíëFÅ~åéä~ÅÉçéíáÅ~ääó
~ÅíáîÉëí~íÉëïáíÜáåíÜÉÄ~åÇÖ~éI ëççåÉÅ~å
ÉåÖáåÉÉêibaëÄ~ëÉÇçåíÜÉëÉ~íçãJäáâÉÉãáííÉêë
ÇáêÉÅíäóáåëáäáÅçåI ~åÇíÜÉó’êÉêÉ~ëçå~ÄäóÉÑÑáÅáÉåíK
^ääíÜÉÅ~äÅìä~íáçåëáåçìêêÉÅÉåíé~éÉê~ëëìãÉ~å
ibaïáíÜNBÉÑÑáÅáÉåÅóI ïÜáÅÜëÜçìäÇÄÉéçëëáÄäÉ
ïáíÜíÜÉëÉÉãáííÉêëK

“cìêíÜÉêI íÜÉó’êÉÉñíêÉãÉäóÉ~ëóíçã~âÉïáíÜ
ÅçåîÉåíáçå~äëáäáÅçåéêçÅÉëëáåÖI ëçëÅ~äáåÖìéíç
ëóëíÉãëçÑ ÄáääáçåëçÑ íÜÉãáëÉåíáêÉäóÑÉ~ëáÄäÉK få
Ñ~ÅíI ïÉêÉÅÉåíäóÇÉãçåëíê~íÉÇíÜÉëÉëáäáÅçåibaë
ÅçååÉÅíÉÇíçtpáëìéÉêÅçåÇìÅíáåÖëáåÖäÉJéÜçíçå
ÇÉíÉÅíçêëîá~å~åçéÜçíçåáÅï~îÉÖìáÇÉëK

“qÜÉáåíÉÖê~íáçåçÑ äáÖÜíëçìêÅÉëïáíÜÇÉíÉÅíçêë
áëÖÉåÉê~ääóíÜÉÜ~êÇÉëíé~êíçÑ ìëáåÖäáÖÜí~ë~å
áåÑçêã~íáçåÅ~êêáÉêI óÉííÜÉëìéÉêÅçåÇìÅíáåÖ
çéíçÉäÉÅíêçåáÅéä~íÑçêãäççâëéêçãáëáåÖÄÉÅ~ìëÉ
ïçêâáåÖ~íäçïíÉãéÉê~íìêÉéêçîáÇÉëÉåíáÅáåÖåÉï
çéíáçåëÑçêëáäáÅçåäáÖÜíëçìêÅÉëK xfå~ÇÇáíáçåzI
ïçêâáåÖïáíÜëìéÉêÅçåÇìÅíáåÖÇÉíÉÅíçêëãÉ~åëíÜÉ
äáÖÜíëçìêÅÉëÇçå’íåÉÉÇíçÄÉÄêáÖÜíçêÅçÜÉêÉåíK”

mmÜÜççííççååëë^̂îîççááÇÇ`̀ççååëëííêê~~ááååííëë
ffååÜÜÉÉêêÉÉååííííççbbääÉÉÅÅííêêççååëë

pÜ~áåäáåÉë~áÇíÜ~íÅçããìåáÅ~íáçåïáíÜ
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éÜçíçåëïçìäÇ~îçáÇã~åóçÑ íÜÉÅçåëíê~áåíë
áåÜÉêÉåíáåÉäÉÅíêçåëW “bäÉÅíêçåë~êÉÅÜ~êÖÉÇ
é~êíáÅäÉëïÜáÅÜêÉéÉäçåÉ~åçíÜÉêK fÑ féìíçåÉçå~
éä~íÉI áíí~âÉëëäáÖÜíäóãçêÉÉåÉêÖóíçéìííÜÉåÉñí
çåÉçåíÜÉêÉK qÜáëäÉ~ÇëíçíÜÉéÜÉåçãÉåçåçÑ
Å~é~Åáí~åÅÉI ~åÇ~ääÉäÉÅíêáÅ~äëóëíÉãëÉñéÉêáÉåÅÉ
é~ê~ëáíáÅëI ìëì~ääóÇìÉíçÅ~é~Åáí~åÅÉI Äìí~äëçÇìÉ
íçáåÇìÅí~åÅÉ~åÇêÉëáëí~åÅÉáååçåJ
ëìéÉêÅçåÇìÅíáåÖëóëíÉãëK

“qÜÉëÉé~ê~ëáíáÅë~êÉÑìåÇ~ãÉåí~äíçíÜÉ
éÜóëáÅëçÑ ÉäÉÅíêçåë~åÇíÜÉáêÅçìéäáåÖíçíÜÉ
ÉäÉÅíêçã~ÖåÉíáÅÑáÉäÇK fÑ çåÉïáëÜÉëíçÅçååÉÅí
çåÉåÉìêçåíçã~åóçíÜÉêåÉìêçåëI ÉñíÉåëáîÉ
ïáêáåÖáëêÉèìáêÉÇI ~åÇ~ääíÜÉëÉïáêÉëÜ~îÉëçãÉ
ÅçãÄáå~íáçåçÑ Å~é~Åáí~åÅÉI áåÇìÅí~åÅÉI ~åÇ
êÉëáëí~åÅÉK qÜáëãÉ~åëíÜ~í~ëf~ÇÇãçêÉ
ÅçååÉÅíáçåëI íÜÉëéÉÉÇ~íïÜáÅÜfÅ~åëÉåÇëáÖå~äë
çîÉêíÜçëÉïáêÉëÖÉíëêÉÇìÅÉÇI ~åÇíÜÉÉåÉêÖó
êÉèìáêÉÇíçëÉåÇíÜçëÉëáÖå~äëáåÅêÉ~ëÉëK

“qÜáëéìíë~äáãáíçåÜçïã~åóÉäÉÅíêçåáÅ
åÉìêçåëÅ~åÄÉÇáêÉÅíäóÅçååÉÅíÉÇíçÉ~ÅÜçíÜÉêK
qççîÉêÅçãÉíÜáëI íÜÉåÉìêçãçêéÜáÅÅçãéìíáåÖ
ÅçããìåáíóÜ~ëÅçãÉìéïáíÜï~óëíçêÉÇìÅÉíÜÉ
åìãÄÉêçÑ ïáêÉëáå~ëóëíÉãÄóëÜ~êáåÖïáêÉëK

“páÖå~äëçîÉêíÜÉëÉïáêÉëãìëííÜÉåÄÉ
ëí~ÖÖÉêÉÇáåíáãÉíç~îçáÇÅêçëëí~äâçåíÜÉëÜ~êÉÇ
ÅçããìåáÅ~íáçåäáåÉëK qÜáë~ééêç~ÅÜáëÅ~ääÉÇ
íáãÉJãìäíáéäÉñáåÖK fíáëéêçãáëáåÖ~ë~ãÉ~åëíç
ã~âÉìëÉÑìäëóëíÉãëáåëéáíÉçÑ íÜÉëÉé~ê~ëáíáÅ
äáãáí~íáçåëI ÄìíáíáëëíáäääáãáíáåÖáåáãéçêí~åí
ï~óëI ïÜáÅÜáëïÜ~íÇêçîÉìëíçÅçåëáÇÉêíÜÉìëÉçÑ
äáÖÜíáåëíÉ~ÇK

“táíÜäáÖÜíI íÜÉéêçÄäÉãçÑ é~ê~ëáíáÅëÖçÉë
~ï~óK mÜçíçåë~êÉìåÅÜ~êÖÉÇÄçëçåëI ëçíÜÉó
Ççå’íáåíÉê~ÅíïáíÜÉ~ÅÜçíÜÉêK fÑ íÜÉêÉáë~éÜçíçå
áå~ï~îÉÖìáÇÉI ~åçíÜÉêçåÉÜ~ëåçéêçÄäÉã
é~ëëáåÖêáÖÜííÜêçìÖÜáíïáíÜçìíáåíÉê~ÅíáåÖK qÜáë
êÉãçîÉëíÜÉÑìåÇ~ãÉåí~ääáãáí~íáçåçåÜçïã~åó
ÅçååÉÅíáçåëÅ~åÄÉã~ÇÉÄÉíïÉÉååÉìêçåëI ~åÇ
êÉéä~ÅÉëáíïáíÜíÜÉãçêÉéê~ÅíáÅ~ääáãáí~íáçå
~ääìÇÉÇíç~ÄçîÉêÉä~íÉÇíçíÜÉëáòÉçÑ ã~ëëáîÉäó
ÅçååÉÅíÉÇåÉìêçåëK

“píáääI ïÉÅ~äÅìä~íÉíÜ~íïÉÅ~åáãéäÉãÉåí
åÉíïçêâëïáíÜåÉìêçåëÉ~ÅÜÜ~îáåÖTMM
áåÇÉéÉåÇÉåíÅçååÉÅíáçåëíççíÜÉêåÉìêçåëáå~
Åçãé~Åíã~ååÉêK tÉÅ~åÉîÉåÖçíçNMIMMM
ÅçååÉÅíáçåëéÉêåÉìêçåI äáâÉíÜÉÜìã~åÄê~áåI Äìí
íÜÉëóëíÉãëÖÉí~äáííäÉÄáÖK tÉÉñéÉÅí~êÅÜáíÉÅíìêÉë
íçÉãÉêÖÉáåïÜáÅÜTMMÅçååÉÅíáçåëáëëí~åÇ~êÇI
~åÇëéÉÅá~äáòÉÇåÉìêçåëïáíÜNMIMMMÅçååÉÅíáçåë
~êÉéêÉëÉåíÄìíëé~êëÉK

“oÉä~íÉÇíçíÜÉåçåJé~ê~ëáíáÅå~íìêÉçÑ äáÖÜíáë
íÜÉÑ~ÅííÜ~íïÉÅ~åáãéäÉãÉåíï~îÉÖìáÇÉ
ÅêçëëáåÖëI Éå~ÄäáåÖÇÉåëÉêçìíáåÖïáíÜ~ãáåáã~ä
åìãÄÉêçÑ ä~óÉêëáåíÜÉéêçÅÉëëI ~ëáëÇÉëÅêáÄÉÇáå~
ëÉé~ê~íÉëíìÇóEÇçáKçêÖLNMKNPSQLliKPVKMMMPPRFK
^åÇÑìêíÜÉêI ïÉ’îÉêÉÅÉåíäóÄÉÉåÇÉîÉäçéáåÖ
ÇÉéçëáíÉÇï~îÉÖìáÇÉíÉÅÜåçäçÖóëçïÉÅ~å
áãéäÉãÉåíÑ~åçìí~åÇêçìíáåÖïáíÜPaï~îÉÖìáÇÉ
åÉíïçêâëK

“få~åìéÅçãáåÖëíìÇóE~êuáîWNSNNKMOPQFI ïÉ
ÇÉãçåëíê~íÉíÜÉéêççÑ çÑ ÅçåÅÉéíïáíÜçåÉä~óÉêI
ÄìíïÉ~êÉéêÉëÉåíäóÑ~ÄêáÅ~íáåÖíÜêÉÉJä~óÉê
ëóëíÉãëK qÜÉìäíáã~íÉÖç~äáëÑ~åçìí~åÇêçìíáåÖ
ïáíÜúNMä~óÉêëçÑ ï~îÉÖìáÇÉëK”

kkffppqqqqÉÉ~~ããttççêêââááååÖÖççååcc~~ÄÄêêááÅÅ~~ííááççååmmêêççÅÅÉÉëëëë

pÜ~áåäáåÉíçìÅÜÉÇçåíÜÉÅÜ~ääÉåÖÉëíç
ÇÉîÉäçéáåÖ~éêçíçíóéÉëóëíÉãW “qÜÉêÉáë~äçíçÑ
ìåÅÜ~êíÉÇíÉêêáíçêóÜÉêÉI ëçïÉ’êÉíêóáåÖíç
ÇÉîÉäçéåÉïäáÖÜíëçìêÅÉë~åÇëÅ~äÉìéÇÉíÉÅíçê
íÉÅÜåçäçÖóK få`jlpI áÑ ëçãÉçåÉï~åíÉÇíç
áåîÉëíáÖ~íÉåÉïíóéÉëçÑ ÇÉîáÅÉëI íÜÉóïçìäÇàìëí
ä~óíÜÉãçìí~åÇ~ÑçìåÇêóïçìäÇÑ~ÄêáÅ~íÉíÜÉãK

“fåíÜáëÅ~ëÉI åçÑçìåÇêóáåíÜÉïçêäÇÜ~ë~
éêçÅÉëëíçÑ~ÄêáÅ~íÉíÜÉëÉëóëíÉãëóÉíI ëçïÉÜ~îÉíç
ÖÉíáåíÜÉÅäÉ~åêççã~åÇã~âÉíÜÉãçìêëÉäîÉëK
tÉ’êÉÅìêêÉåíäóÄìáäÇáåÖìéíÜáëÑ~ÄêáÅ~íáçå
éêçÅÉëëçåÉëíÉé~í~íáãÉK tÉ’êÉ~äëçéêÉé~êáåÖíç
~ÇÇgçëÉéÜëçåàìåÅíáçåëíççìêéêçÅÉëëK

“qÜÉêÉ~êÉ~äëçëáÖåáÑáÅ~åíãÉ~ëìêÉãÉåí
ÅÜ~ääÉåÖÉëK tÉ’êÉã~âáåÖÇÉîáÅÉëíÜ~íéêçÇìÅÉ
ëáåÖäÉéÜçíçåë~åÇÅçåîÉêííÜÉãíçîÉêóëã~ää
ÉäÉÅíêáÅ~äëáÖå~äëK
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“qÜÉãÉíêçäçÖóáåÑê~ëíêìÅíìêÉÑçêíÜÉëÉâáåÇë
çÑ ãÉ~ëìêÉãÉåíëáëêÉ~ääóáåáíëáåÑ~åÅóI ëçïÉ’êÉ
ÄìáäÇáåÖ~äçíçÑ íÜ~íêáÖÜíåçïK fí~ääÜ~ééÉåë~íQ
hI ëçóçìÜ~îÉíçÖÉíçéíáÅ~ä~åÇÉäÉÅíêáÅ~äëáÖå~äë
áåíç~åÇçìíçÑ ~Åêóçëí~íK”

ppóóëëííÉÉããÅÅççììääÇÇbbããééääççóó
bbññííÉÉååëëááîîÉÉpp`̀^̂êêÅÅÜÜááííÉÉÅÅííììêêÉÉ

pÜ~áåäáåÉÉñé~åÇÉÇçåíÜÉÉñíÉåííçïÜáÅÜ~
åÉìêçãçêéÜáÅëóëíÉããáÖÜíáåÅçêéçê~íÉ
ëìéÉêÅçåÇìÅíáåÖÅçãéçåÉåíëW “tÉÉåîáëáçåîÉêó
ÅçãéäÉñëóëíÉãëÉãéäçóáåÖÉåíáêÉ
ëìéÉêÅçåÇìÅíáåÖÉäÉÅíêçåáÅëóëíÉãëáåíÉÖê~íÉÇ
ïáíÜíÜÉçéíçÉäÉÅíêçåáÅÇÉîáÅÉëK gçëÉéÜëçå
ÅáêÅìáíêóïáääÄá~ë~ääíÜÉÇÉíÉÅíçêë~åÇÇáëíêáÄìíÉ
ÅìêêÉåíÇóå~ãáÅ~ääóÄ~ëÉÇçå~ÅíáîáíóáåíÜÉ
åÉíïçêâK

“cìêíÜÉêI åÉìêçãçêéÜáÅÅáêÅìáíëÄ~ëÉÇçå
ëáåÖäÉJÑäìñèì~åíìãéìäëÉë~êÉÄÉáåÖÇÉîÉäçéÉÇI
~åÇíÜÉóçÑÑÉêÉñíê~çêÇáå~êóéêçãáëÉáåíÉêãëçÑ
ëéÉÉÇ~åÇÉåÉêÖóÉÑÑáÅáÉåÅóK qÜÉóëíáääëìÑÑÉêÑêçã
íÜÉé~ê~ëáíáÅëçÑ ÉäÉÅíêçåáÅëÇÉëÅêáÄÉÇ~ÄçîÉI Äìí
íÜÉáêëéÉÉÇ~åÇÉÑÑáÅáÉåÅóã~âÉëíÜÉãîÉêó
~ééÉ~äáåÖK tÉÉåîáëáçåÜáÉê~êÅÜáÅ~äåÉìêçãçêéÜáÅ
ÅçãéìíÉêëÉãéäçóáåÖåÉìêçãçêéÜáÅgçëÉéÜëçå
àìåÅíáçåÅáêÅìáíëáåíÉê~ÅíáåÖïáíÜåÉìêçãçêéÜáÅ
çéíçÉäÉÅíêçåáÅÅáêÅìáíëK

“fåíÜÉÜìã~åÄê~áåíÜÉêÉ~êÉNMNN åÉìêçåëK
qÜÉëìÄíäÉíáÉëçÑ íÜÉÄê~áå’ëÅçãéìíáåÖéçïÉê
êÉã~áåÉäìëáîÉI Äìíáíáë~ëëìãÉÇíÜ~í~Çî~åÅÉÇ
éÜÉåçãÉå~ëìÅÜ~ëÅêÉ~íáîÉíÜáåâáåÖ~åÇ
ÅçåëÅáçìëåÉëëêÉèìáêÉ~Åçãé~ê~Ääóä~êÖÉåìãÄÉê
çÑ ÅçãéìíáåÖÉäÉãÉåíëK fåçêÇÉêÑçê~ëóëíÉãíç
Åçåí~áåíÜáëã~åóçéÉê~íáçå~äÅçãéçåÉåíë~åÇ
åçíêÉèìáêÉ~ÇÉÇáÅ~íÉÇåìÅäÉ~êêÉ~ÅíçêI ÉåÉêÖó
ÉÑÑáÅáÉåÅóáëé~ê~ãçìåíK

“^ÇÇáíáçå~ääóI ÉîÉåáÑ çåÉïÉêÉïáääáåÖíç
ÇÉÇáÅ~íÉ~åìÅäÉ~êêÉ~ÅíçêíçíÜÉëóëíÉãI áÑ íÜÉ
éçïÉêÇÉåëáíóáëíççÜáÖÜáíïáääÄÉáãéçëëáÄäÉíç
ÅççäíÜÉëóëíÉãK qÜÉÇÉîáÅÉëïáääÄÉìå~ÄäÉíç
çéÉê~íÉêÉäá~ÄäóI ~åÇíÜÉÅÜáéã~óÉîÉåãÉäíK fíáë
íÜáëéçïÉêÇÉåëáíóçÑ ÅçééÉêáåíÉêÅçååÉÅíëíÜ~í
ìäíáã~íÉäóäáãáíëíÜÉáêëÅ~äáåÖ~åÇÜ~ëÇêáîÉåëçãÉ

áåíÜÉÅçããìåáíóíçéìêëìÉéÜçíçåáÅ
áåíÉêÅçååÉÅíëK”

mmççïïÉÉêêaaÉÉãã~~ååÇÇëëççÑÑ`̀ççççääááååÖÖ
llÑÑÑÑëëÉÉííÄÄóómmççïïÉÉêêaaÉÉååëëááííóó

bëíáã~íÉëÅçãé~êáåÖíÜÉéêçéçëÉÇÜ~êÇï~êÉ
éä~íÑçêãíç~Üìã~åÄê~áåëÜçïíÜ~íïáíÜíÜÉ
ë~ãÉåìãÄÉêçÑ åÉìêçåë~åÇTMMáåÇÉéÉåÇÉåí
ÅçååÉÅíáçåëéÉêåÉìêçåI íÜÉÜ~êÇï~êÉÅçìäÇ
~ÅÜáÉîÉ~åçêÇÉêçÑ ã~ÖåáíìÇÉáãéêçîÉãÉåíáå
ëóå~éíáÅÉîÉåíëéÉêëÉÅçåÇéÉêï~ííK qÜáëãÉ~åë
áåÉÑÑÉÅííÜ~ííÜÉëóëíÉãÅçìäÇéÉêÑçêããçêÉ
çéÉê~íáçåëìëáåÖäÉëëÉåÉêÖóíÜ~åíÜÉÜìã~å
Äê~áåK

“qÜÉêÉèìáêÉãÉåíçÑ âÉÉéáåÖíÜÉëóëíÉãÅçäÇ
éä~ÅÉë~ÑìåÇ~ãÉåí~ääáãáíÇìÉíçíÜÉ`~êåçí
ÉÑÑáÅáÉåÅóçÑ ëçãÉíÜáåÖäáâÉ~åÉñíê~Ñ~ÅíçêçÑ NMM
çåíÜÉÇÉîáÅÉéçïÉêÅçåëìãéíáçåI” ë~áÇpÜ~áåäáåÉK
“píáääI áÑ çåÉïçêâëçìííÜÉåìãÄÉêëI Ñçêä~êÖÉëÅ~äÉ
ëóëíÉãëçåÉëíáääÅçãÉëçìí~ÜÉ~ÇK qÜÉÇì~ä
~Çî~åí~ÖÉëçÑ ëìéÉêÅçåÇìÅíáåÖçéíçÉäÉÅíêçåáÅëI
ÑÉïJéÜçíçåëáÖå~äë~åÇåçëíÉ~ÇóJëí~íÉéçïÉê
ÅçåëìãéíáçåI ~êÉîÉêóÅçãéÉääáåÖK

“cìêíÜÉêI ïÜáäÉíÜÉÅççäáåÖéçïÉê~ÑÑÉÅíëíÜÉ
íçí~äéçïÉêÅçåëìãÉÇÄóíÜÉëóëíÉãI áíÇçÉëå’í
~ÑÑÉÅííÜÉéçïÉêÇÉåëáíóI ïÜáÅÜáëìëì~ääóïÜ~í
äáãáíëëÅ~äáåÖK lìêÅ~äÅìä~íáçåëëÜçïíÜ~íïÉÅ~å
êÉ~ÅÜíÜÉåìãÄÉêçÑ åÉìêçåëáåíÜÉÜìã~åÄê~áå
áå~ëóëíÉãïáíÜOMâtíçí~äéçïÉêÅçåëìãéíáçåI
ãÉ~åáåÖÇÉîáÅÉ~åÇÅççäáåÖéçïÉêK qÜáëäççâëíç
ãÉäáâÉáíïçìäÇÄÉ~íêÉãÉåÇçìëäóéçïÉêÑìä
íÉÅÜåçäçÖóI ~åÇáåÅçãé~êáëçåíçíÜÉêçìÖÜäóOM
jtçÑ ~ãçÇÉêåJÇ~óëìéÉêÅçãéìíÉêI íÜÉëóëíÉã
éçïÉêëÜçìäÇåçíÄÉ~ëáÖåáÑáÅ~åíÇÉíÉêêÉåíK

“e~îáåÖë~áÇíÜ~íI óçì’êÉåÉîÉêÖçáåÖíçéìí~
ëìéÉêÅçåÇìÅíáåÖçéíçÉäÉÅíêçåáÅÅáêÅìáíáå~ÅÉää
éÜçåÉK qÜìëI ã~åóÇÉîáÅÉëïáääÜ~îÉÉäÉÅíêçåáÅ
åÉìêçãçêéÜáÅÅÜáéëäçÅ~ääóI ~åÇíÜÉó’ää
ÅçããìåáÅ~íÉíçíÜÉãçêÉéçïÉêÑìä
ëìéÉêÅçåÇìÅíáåÖçéíçÉäÉÅíêçåáÅåÉìêçãçêéÜáÅ
ëóëíÉãëáåëáÇÉÅêóçëí~íëïáíÜïáêÉäÉëë
ÅçããìåáÅ~íáçåK qÜ~í’ëãóéêÉÇáÅíáçåK



“jóÑìääJíáãÉàçÄxáëíÜÉÇÉîÉäçéãÉåíçÑ ~
éêçíçíóéÉåÉìêçãçêéÜáÅÅçãéìíáåÖëóëíÉãzK f
Ü~îÉÖáîÉåìé~ääãóçíÜÉêéêçàÉÅíëI ~åÇf’ã
ÅçãéäÉíÉäóÑçÅìëÉÇçåíÜáëK tÉêÉÅÉåíäó
ÇÉãçåëíê~íÉÇÅçìéäáåÖçÑ íÜÉÉãáííÉêíçíÜÉ
ÇÉíÉÅíçêîá~~å~åçéÜçíçåáÅï~îÉÖìáÇÉI ~åÇïÉ’êÉ
éä~ååáåÖçìêåÉñíëíÉéëíçÑ~ÄêáÅ~íÉ
ëìéÉêÅçåÇìÅíáåÖçéíçÉäÉÅíêçåáÅåÉìêçåëK” m

OST Acquisition Boosts
BEST Revenues

_êìâÉê`çêéçê~íáçå~ååçìåÅÉÇêÉîÉåìÉëçÑ
APUQKVãáääáçåÑçênNcvOMNTI OKRBÜáÖÜÉêíÜ~å
nNcvOMNSêÉîÉåìÉëçÑ APTRKQãáääáçåK bñÅäìÇáåÖ
~RKPBéçëáíáîÉÉÑÑÉÅíÑêçã~Åèìáëáíáçåë~åÇ~OB
åÉÖ~íáîÉÉÑÑÉÅíÑêçãÅÜ~åÖÉëáåÑçêÉáÖåÅìêêÉåÅó
ê~íÉëI íÜÉÅçãé~åóêÉéçêíÉÇ~óÉ~êJçîÉêJóÉ~ê
çêÖ~åáÅêÉîÉåìÉÇÉÅäáåÉçÑ MKUBÑçêíÜÉéÉêáçÇK

kçåJd^^måÉíáåÅçãÉÑçêíÜÉèì~êíÉêÑÉääÄó
NOKUBíçAOVKVãáääáçåÑêçãAPQKPãáääáçåáåíÜÉ
óÉ~êJ~Öçèì~êíÉêK _êìâÉê’ëëÜ~êÉéêáÅÉêçëÉÄó
OKNBI ÑêçãAOQKVNíçAORKQPI çåíÜÉÇ~óÑçääçïáåÖ
íÜÉÉ~êåáåÖë~ååçìåÅÉãÉåíK

“tÉ~Ö~áåáãéêçîÉÇçìêÖêçëë~åÇçéÉê~íáåÖ
ã~êÖáåëóÉ~êJçîÉêJóÉ~êI” ÅçããÉåíÉÇcê~åâ
i~ìâáÉåI _êìâÉê’ëmêÉëáÇÉåí~åÇ`blI áåíÜÉ
É~êåáåÖëÅçåÑÉêÉåÅÉÅ~ääK “nNcvOMNSï~ë~
ÅÜ~ääÉåÖáåÖÅçãé~êáëçåI ïÜáÅÜáåÅäìÇÉÇêÉîÉåìÉë
Ñêçã~ÜáÖÜJã~êÖáåNdeòkjoëóëíÉãEëÉÉ
pìéÉêÅçåÇìÅíçêtÉÉâI sçäPMI kçQFI ~ã~àçê
_êìâÉêÇÉíÉÅíáçåÅçåíê~ÅíI ~åÇ~åìåìëì~ääóäçï
í~ñê~íÉK”

__bbppqqooÉÉîîÉÉååììÉÉëëQQTTKKQQBBeeááÖÖÜÜÉÉêê

qÜÉ_êìâÉêbåÉêÖóCpìéÉêÅçåqÉÅÜåçäçÖáÉë
E_bpqFëÉÖãÉåíáåÅêÉ~ëÉÇêÉîÉåìÉëÄóQTKQBI
ÑêçãAOTKOãáääáçåáånNcvOMNSíçAQMKNãáääáçå áå
nNcvOMNTK _bpq’ëëóëíÉã~åÇïáêÉêÉîÉåìÉI
ïÜáÅÜáåÅäìÇÉëiqp~åÇeqpïáêÉ~åÇ
ëìéÉêÅçåÇìÅíáåÖÇÉîáÅÉëáåÅäìÇáåÖã~ÖåÉíëI äáåÉ~ê
~ÅÅÉäÉê~íçêëI ~åÇê~ÇáçÑêÉèìÉåÅóÅ~îáíáÉëI êçëÉÄó

QUKRBÑêçãAOSKQãáääáçåáånNcvOMNTíçAPVKO
ãáääáçåK

qÜÉëÉÖãÉåíáåÅìêêÉÇ~åçéÉê~íáåÖäçëëçÑ AMKR
ãáääáçåáånNcvOMNTÅçãé~êÉÇíçÄêÉ~âÉîÉåçîÉê
íÜÉÅçãé~ê~ÄäÉéÉêáçÇíÜÉéêÉîáçìëóÉ~êK qÜÉ
êÉîÉåìÉáåÅêÉ~ëÉ~åÇçéÉê~íáåÖäçëëêÉëìäíÉÇ
éêáã~êáäóÑêçãíÜÉlñÑçêÇfåëíêìãÉåíë
pìéÉêÅçåÇìÅíáåÖtáêÉii`ElpqF~ÅèìáëáíáçåíÜ~í
ï~ëÅçãéäÉíÉÇáånQcvOMNSEëÉÉpìéÉêÅçåÇìÅíçê
tÉÉâI sçäPMI kçNNFK

“_bpqÜ~Ç~åáãéêçîÉÇnNI ~ëÇÉã~åÇÑçê
ëìéÉêÅçåÇìÅíáåÖã~íÉêá~äë~åÇíÜÉëíêçåÖçêÇÉê
ÄççâçÑ OMNSÅçåíáåìÉÇíçÇêáîÉíÜÉëÉÖãÉåí’ë
êÉëìäíëI” i~ìâáÉååçíÉÇK “lìêåÉïäó~ÅèìáêÉÇ
_êìâÉêJlpqìåáíáåkÉïgÉêëÉóÜ~ÇêÉîÉåìÉë~åÇ
ã~êÖáåëëäáÖÜíäó~ÜÉ~ÇçÑ ÉñéÉÅí~íáçåëI ÖáîÉåÖççÇ
ÇÉã~åÇÑçê_êìâÉêJlpq’ëéêçéêáÉí~êóêçÇêÉëÉí
éêçÅÉëëEoomFÜáÖÜã~ÖåÉíáÅÑáÉäÇïáêÉ
íÉÅÜåçäçÖóK”

kkjjoopp~~ääÉÉëëmmêêççééÉÉää__ffllppmmffkk

_flpmfkdêçìéÇÉäáîÉêÉÇäçïëáåÖäÉJÇáÖáí
êÉîÉåìÉÖêçïíÜI ~ëëçäáÇkjoêÉëìäíëãçêÉíÜ~å
çÑÑëÉíéêÉÅäáåáÅ~äáã~ÖáåÖêÉîÉåìÉK qÜÉÖêçìé
ÅçåíáåìÉÇíçëÜçïëíêçåÖã~êÖáåÖ~áåë~åÇï~ë~
ã~àçêÅçåíêáÄìíçêíç_êìâÉê’ëÖêçïíÜ~åÇ
çéÉê~íáåÖã~êÖáåÉñé~åëáçåK

“kjoI åçíìåäáâÉëçãÉçíÜÉêé~êíëçÑ çìê
ÄìëáåÉëëI Ü~ëëÉÉåÅçåíáåìÉÇëíêÉåÖíÜáå`ÜáåÉëÉ
~Å~ÇÉãáÅëéÉåÇáåÖI” i~ìâáÉåë~áÇK “tÉÉñéÉÅííç
Ü~îÉêÉîÉåìÉÑêçã~NdeòkjoëóëíÉãíÜáëóÉ~êK
fÑ íÜ~íÜ~ééÉåëI áíïçìäÇÄÉáånQI ÄìíÇìÉíçáíë
ÅçãéäÉñáíó~åÇíáãáåÖI áíÅçìäÇ~äëçëÜáÑíáåíç
OMNUK”

cçêcvOMNTI _êìâÉêáëã~áåí~áåáåÖáíëçêÖ~åáÅ
êÉîÉåìÉÖêçïíÜI åçåJd^^mçéÉê~íáåÖã~êÖáå
Éñé~åëáçåI ~åÇåçåJd^^mbmpçìíäççâK eçïÉîÉêI
íÜÉÅçãé~åóáë~ÇàìëíáåÖáíëêÉéçêíÉÇêÉîÉåìÉ
ÖêçïíÜçìíäççâíçêÉÑäÉÅíêÉÅÉåíÅÜ~åÖÉëáåÑçêÉáÖå
ÅìêêÉåÅóíê~åëä~íáçåê~íÉë~åÇÉñéÉÅíëêÉîÉåìÉ
ÖêçïíÜçÑ OíçPKRBK qÜáëïçìäÇÅçåëáëíçÑ
çêÖ~åáÅêÉîÉåìÉÖêçïíÜçÑ NíçOBI ~åÇÖêçïíÜ

Copyright © 2017 by Peregrine Communications. Reproduction by any means, including photocopy, transmission by FAX, or email is a
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Ñêçã~ÅèìáëáíáçåëçÑ PKRíçQBK m

STI Preparing for Commercial
Wire Production

pìéÉêÅçåÇìÅíçêqÉÅÜåçäçÖáÉëfåÅK EpqfF
~ååçìåÅÉÇáåáíënNcvOMNTÉ~êåáåÖëêÉéçêííÜ~í
áåj~êÅÜíÜÉÅçãé~åóÄÉÖ~åëÜáéãÉåíëçÑ
`çåÇìÅíìëeqpïáêÉíçâÉóÅìëíçãÉêëK qÜÉ
ëÜáééÉÇ`çåÇìÅíìëïáêÉáåÅçêéçê~íÉÇíÜÉ
ÅçãÄáåÉÇáãéêçîÉãÉåíëáåÄçíÜãÉÅÜ~åáÅ~ä~åÇ
ÅêáíáÅ~äÅìêêÉåíÅ~é~ÅáíóéÉêÑçêã~åÅÉíÜ~íÜ~Ç
ÄÉÉå~ÅÜáÉîÉÇÉ~êäáÉêíÜáëóÉ~êEëÉÉ
pìéÉêÅçåÇìÅíçêtÉÉâI sçäPNI kçPFK pqfáë
ÅìêêÉåíäóÑçÅìëáåÖÉÑÑçêíëçåéêÉé~êáåÖÑçêíÜÉ
ÅçããÉêÅá~äéêçÇìÅíáçåçÑ `çåÇìÅíìëïáêÉK

“tÉ’îÉÖçííÜÉïáêÉáåíÜÉÜ~åÇëçÑ ÑçìêçêÑáîÉ
ÅìëíçãÉêëêáÖÜíåçïïÜç~êÉÇçáåÖèì~äáÑáÅ~íáçå
íÉëíáåÖI” ÅçããÉåíÉÇpqfmêÉëáÇÉåí~åÇ`blgÉÑÑ
nìáê~ãÇìêáåÖíÜÉÉ~êåáåÖëÅçåÑÉêÉåÅÉÅ~ääK “qÜÉ
çåÉíÜ~íÜ~ëíÜÉä~êÖÉëíåÉ~êJíÉêãéçíÉåíá~ä
ÇÉã~åÇáë~Ñ~ìäíÅìêêÉåíäáãáíÉêÅìëíçãÉêK”

nìáê~ã~äëçéêçîáÇÉÇ~åìéÇ~íÉçåpqf’ë
Åçåíê~ÅíåÉÖçíá~íáçåëÑçêáíëéêçàÉÅíìåÇÉêíÜÉ
alb’ëkÉñídÉåÉê~íáçåbäÉÅíêáÅj~ÅÜáåÉë
EkdbjFéêçÖê~ãEëÉÉpìéÉêÅçåÇìÅíçêtÉÉâI sçä
PNI kçNFW “tÉ~åíáÅáé~íÉïçêâçåçìêéêçàÉÅí
ëÜçìäÇÄÉÖáånPK råÇÉêíÜÉkdbjéêçÖê~ãI ïÉ
ïáääÑìêíÜÉêÉî~äì~íÉëÉîÉê~äíÉÅÜåáèìÉëíÜ~íïÉ
ÄÉäáÉîÉïáääÖêÉ~íäóáãéêçîÉíÜÉéÉêÑçêã~åÅÉçÑ
`çåÇìÅíìëïáêÉïÜáäÉêÉÇìÅáåÖíÜÉçîÉê~ää
ã~åìÑ~ÅíìêáåÖÅçëíëK”

ccììååÇÇëëÑÑççêêllééÉÉêê~~ííááççååëëííÜÜêêççììÖÖÜÜnnNNccvvOOMMNNUU

cçênNcvOMNTI pqfêÉéçêíÉÇåÉíêÉîÉåìÉëçÑ
ANIMMMI ~VUKVBÇÉÅäáåÉÑêçãnNcvOMNSêÉîÉåìÉë
çÑ AUVIMMMK qÜÉêÉîÉåìÉëïÉêÉéêáã~êáäóêÉ~äáòÉÇ
ÑêçãäÉÖ~ÅóïáêÉäÉëëéêçÇìÅíëK

qÜÉèì~êíÉêäóåÉíäçëëçÑ AOKRãáääáçåï~ë~Äçìí
íÜÉë~ãÉ~ëíÜÉnNcvOMNSäçëëK qÜÉÅçãé~åó’ë
ëÜ~êÉéêáÅÉÑÉääÄóNNKOBI ÑêçãAOKMRíçANKUOI çå
íÜÉÇ~óçÑ íÜÉÉ~êåáåÖë~ååçìåÅÉãÉåíK

pqfÜÉäÇAUKQãáääáçåáåÅ~ëÜçåáíëÄ~ä~åÅÉ
ëÜÉÉí~ííÜÉÉåÇçÑ nNcvOMNTÅçãé~êÉÇíçANMKR
ãáääáçå~ííÜÉÉåÇçÑ nQcvOMNSK pìÄëÉèìÉåííç
íÜÉÉåÇçÑ íÜÉèì~êíÉêI íÜÉÅçãé~åóêÉÅÉáîÉÇ
AOMMIMMMÑêçãíÜÉÉñÉêÅáëÉçÑ ï~êê~åíëK fåíÜÉ
ÅçåÑÉêÉåÅÉÅ~ääI `cl_áää_ìÅÜ~å~åëí~íÉÇíÜ~í
ÉñáëíáåÖÅ~ëÜêÉëçìêÅÉëïçìäÇÄÉëìÑÑáÅáÉåííçÑìåÇ
éä~ååÉÇçéÉê~íáçåëíÜêçìÖÜíÜÉnNcvOMNUK m

TU Delft Integrates Microwave
Laser onto Quantum Chip 

^íÉ~ãçÑ êÉëÉ~êÅÜÉêëÑêçãíÜÉaÉäÑíråáîÉêëáíó
çÑ qÉÅÜåçäçÖóEqraÉäÑíFáåíÜÉkÉíÜÉêä~åÇëÜ~ë
ÇÉãçåëíê~íÉÇ~åçåJÅÜáéãáÅêçï~îÉä~ëÉêÄ~ëÉÇ
çå~ÑìåÇ~ãÉåí~äéêçéÉêíóçÑ ëìéÉêÅçåÇìÅíáîáíóI
íÜÉ^`gçëÉéÜëçåÉÑÑÉÅíK qÜÉêÉëÉ~êÅÜáëé~êíçÑ
çåÖçáåÖÉÑÑçêíëíçÇÉîÉäçéãáÅêçï~îÉä~ëÉêëíÜ~í
ïáääåçíÇáëíìêÄíÜÉÅêóçÖÉåáÅÉåîáêçåãÉåíáå
ïÜáÅÜèì~åíìãíÉÅÜåçäçÖóçéÉê~íÉëK qÜÉêÉëÉ~êÅÜ
ï~ëåçíÇáêÉÅíäóÑìåÇÉÇÄìíé~êíá~äÑìåÇáåÖÑçêíÜÉ
íÜÉçêÉíáÅ~äïçêâï~ëé~áÇÑçêÄó~åbo`ëóåÉêÖó
Öê~åíI ÑêçãíÜÉaìíÅÜÖçîÉêåãÉåí’ëclj
éêçÖê~ãkÉíÜÉêä~åÇëlêÖ~åáë~íáçåÑçêpÅáÉåíáÑáÅ
oÉëÉ~êÅÜEktlLl`tFI ~åÇjáÅêçëçÑípí~íáçånK

qÜÉgçëÉéÜëçåÉÑÑÉÅíëìÖÖÉëíëíÜ~íáÑ ~îÉêó
ëÜçêíÄ~êêáÉêáåíÉêêìéíë~éáÉÅÉçÑ ëìéÉêÅçåÇìÅíçêI
íÜÉÉäÉÅíêáÅ~äÅ~êêáÉêëíìååÉäíÜêçìÖÜíÜáëåçåJ
ëìéÉêÅçåÇìÅíáåÖã~íÉêá~äÄóíÜÉä~ïëçÑ èì~åíìã
ãÉÅÜ~åáÅëK qÜÉÉäÉÅíêáÅ~äÅ~êêáÉêëÇçíÜáë~í~
ÅÜ~ê~ÅíÉêáëíáÅÑêÉèìÉåÅóïÜáÅÜÅ~åÄÉî~êáÉÇÄó~å
ÉñíÉêå~ääó~ééäáÉÇa`îçäí~ÖÉK qÜÉgçëÉéÜëçå
àìåÅíáçåíÜÉêÉÑçêÉëÉêîÉë~ë~îçäí~ÖÉJíçJäáÖÜí
ÑêÉèìÉåÅóÅçåîÉêíÉêK

“qÜÉâÉóÅÜ~ääÉåÖÉëxíçáåíÉÖê~íáåÖ~ãáÅêçï~îÉ
ä~ëÉêçåíç~èì~åíìãÅçãéìíáåÖÅÜáéz~êÉ
êÉ~ÅÜáåÖ~ëíêçåÖÉåçìÖÜÅçìéäáåÖêÉÖáãÉI âÉÉéáåÖ
íÜÉÉãáííÉêÑêÉèìÉåÅóëí~ÄäÉëçíÜ~í~ÅçÜÉêÉåí
ëí~íÉÅ~åÄÉÄìáäíìéáåëáÇÉíÜÉÅ~îáíóI ~åÇ
ãáåáãáòáåÖäçëëÉëáåíÜÉÅ~îáíóI” ë~áÇj~à~`~ëëáÇóI
ÅìêêÉåíäó~oÉëÉ~êÅÜcÉääçï~ííÜÉråáîÉêëáíóçÑ
póÇåÉóÄìí~mçëíÇçÅíçê~äcÉääçï~íqraÉäÑí~í
íÜÉíáãÉçÑ íÜÉêÉëÉ~êÅÜK “lìêÖêçìé~êÉÉñéÉêíë

Copyright © 2017 by Peregrine Communications. Reproduction by any means, including photocopy, transmission by FAX, or email is a
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áåã~âáåÖÉñíêÉãÉäóÜáÖÜèì~äáíóÑ~Åíçê
ëìéÉêÅçåÇìÅíáåÖÅ~îáíáÉëI áåÉñÅÉëëçÑ NMSI ïÜáÅÜ
ïÉìíáäáòÉÇáåíÜáëáåîÉåíáçåíçãáåáãáòÉäçëëÉëáå
íÜÉÅ~îáíóK

“qçâÉÉéíÜÉÉãáííÉêÑêÉèìÉåÅóëí~ÄäÉI ïÉìëÉÇ~
äçïíÉãéÉê~íìêÉÄá~ëáåÖÅáêÅìáííçéêçîáÇÉ~ëí~ÄäÉ
îçäí~ÖÉÄá~ëK qÜÉáåÅêÉ~ëÉÇÅçìéäáåÖëíêÉåÖíÜï~ë
~ÅÜáÉîÉÇÄó~íí~ÅÜáåÖíÜÉgçëÉéÜëçåàìåÅíáçå
ÇáêÉÅíäóíçíÜÉÅ~îáíóK

“xfåíÉêãëçÑ áãéêçîÉãÉåíëíçíÜÉÅìêêÉåí
ÇÉëáÖåzI íÜÉäáåÉïáÇíÜåÉÉÇëíçÄÉÑìêíÜÉê
áãéêçîÉÇK tÉïçìäÇ~äëçäáâÉíçÇÉãçåëíê~íÉ
éìäëÉÇçéÉê~íáçåK”

`̀ááêêÅÅììááííbbååííááêêÉÉääóóppììééÉÉêêÅÅççååÇÇììÅÅííááååÖÖ

qÜÉêÉëÉ~êÅÜÉêëÉãÄÉÇÇÉÇ~ëã~ääëÉÅíáçåçÑ ~
ëìéÉêÅçåÇìÅíáåÖgçëÉéÜëçåàìåÅíáçåáå~åçåJÅÜáé
Å~îáíóK qÜÉÇÉîáÅÉçéÉåëíÜÉÇççêíç~ééäáÅ~íáçåë
áåïÜáÅÜãáÅêçï~îÉê~Çá~íáçåïáíÜãáåáã~ä
Çáëëáé~íáçåáëâÉóI ÑçêÉñ~ãéäÉáåÅçåíêçääáåÖèìÄáíë
áå~ëÅ~ä~ÄäÉèì~åíìãÅçãéìíÉêK

i~ëÉêë~êÉÅ~é~ÄäÉçÑ ÉãáííáåÖéÉêÑÉÅíäó
ëóåÅÜêçåáòÉÇI ÅçÜÉêÉåíäáÖÜíI ïÜáÅÜãÉ~åëíÜ~í
íÜÉáêäáåÉïáÇíÜáëîÉêóå~êêçïK qóéáÅ~ääóä~ëÉêë~êÉ
ã~ÇÉÑêçã~ä~êÖÉåìãÄÉêçÑ ÉãáííÉêëáåëáÇÉ~
Å~îáíóI ÄìíëìÅÜÅçåîÉåíáçå~ää~ëÉêë~êÉáåÉÑÑáÅáÉåí
~åÇÇáëëáé~íÉÜÉ~íïÜáäÉçéÉê~íáçå~äK pìÅÜÜÉ~í
Çáëëáé~íáçåáëÇÉíêáãÉåí~äáåÅêóçÖÉåáÅ
ÉåîáçêåãÉåíëK

“qÜÉÅáêÅìáíáëÉåíáêÉäóëìéÉêÅçåÇìÅíáåÖI ~åÇëç
áíÜ~ëîÉêóäáííäÉáåíêáåëáÅäçëëÉëI” ~ÇÇÉÇ`~ëëáÇóK
“qÜÉêÉÑçêÉãçëíéÜçíçåëÉãáííÉÇÄóíÜÉàìåÅíáçå
Å~åÄÉíê~åëÑÉêêÉÇíçíÜÉçìíéìíK”

qqÉÉ~~ããmmää~~ååëëííççqqÉÉëëíí`̀ÜÜááééÑÑççêênnììÄÄááíí`̀ççååííêêççää

qÜÉÇÉîáÅÉÑ~ÄêáÅ~íÉÇÄóíÜÉaÉäÑííÉ~ãáëã~ÇÉ
Ñêçã~ëáåÖäÉå~åçëÅ~äÉgçëÉéÜëçåàìåÅíáçå
ëíêçåÖäóÅçìéäÉÇíç~RJããäçåÖI ÜáÖÜèì~äáíó
Ñ~ÅíçêëìéÉêÅçåÇìÅíáåÖkÄqákãáÅêçÅ~îáíóK tÜÉå
~ëã~ääa`îçäí~ÖÉáë~ééäáÉÇ~ÅêçëëíÜÉàìåÅíáçå
Äó~Ä~ííÉêóI íÜÉÇáÑÑÉêÉåÅÉáåÉåÉêÖóÅ~ìëÉë

ãáÅêçï~îÉëíçÄÉêÉäÉ~ëÉÇïÜÉå~`ççéÉêé~áê
íìååÉäë~ÅêçëëíÜÉàìåÅíáçåK

qÜÉÅ~îáíóíÜÉåéêçîáÇÉë~ãéäáÑáÅ~íáçåI Å~ìëáåÖ
~ÄÉ~ãçÑ ÅçÜÉêÉåíãáÅêçï~îÉäáÖÜííçÄÉÉãáííÉÇ
ÑêçãíÜÉÅ~îáíóK qÜÉëÉãáÅêçï~îÉÄìêëíëÅ~åÄÉ
ìëÉÇíçêÉ~Ççìí~åÇíê~åëÑÉêáåÑçêã~íáçåI ÅçêêÉÅí
Éêêçêë~åÇ~ÅÅÉëëI ~åÇÅçåíêçäíÜÉáåÇáîáÇì~ä
èì~åíìãÅçãéçåÉåíëïáíÜáå~èì~åíìã
ÅçãéìíáåÖëóëíÉãK

“qÜáëï~ëíÜÉÑáêëíÇÉëáÖåÉÇÅÜáéïÉã~ÇÉI”
ë~áÇ`~ëëáÇóK “qÉëíáåÖíÜÉÅÜáéÑçêèìÄáíÅçåíêçä
ïáääÄÉçåÉçÑ çìêÑáêëíÑçääçïìéÉñéÉêáãÉåíëK”

`̀ááêêÅÅììááííaaÉÉëëááÖÖååííççÄÄÉÉbbññííÉÉååÇÇÉÉÇÇ
ÑÑççêêbbääÉÉÅÅííêêççëëíí~~ííááÅÅdd~~ííááååÖÖ

_ÉÅ~ìëÉíÜÉçåJÅÜáéä~ëÉêáëã~ÇÉÉåíáêÉäóÑêçã
ëìéÉêÅçåÇìÅíçêëI áíáëãçêÉëí~ÄäÉíÜ~åéêÉîáçìëäó
ÇÉãçåëíê~íÉÇëÉãáÅçåÇìÅíçêJÄ~ëÉÇä~ëÉêëK fí~äëç
ìëÉëäÉëëíÜ~å~éáÅçt~ííçÑ éçïÉêíçêìåK

“qÜÉëìéÉêÅçåÇìÅíáåÖä~ëÉêÇçÉëå’íëìÑÑÉêÑêçã
ÅÜ~êÖÉåçáëÉI ïÜáÅÜïçìäÇÅ~ìëÉíÜÉÉãáííÉêíç
ÉãáíçÑÑ êÉëçå~åÅÉ~åÇíÜÉä~ëÉêíçäçëÉéÜ~ëÉ
ÅçÜÉêÉåÅÉI” ë~áÇ`~ëëáÇóK “cçêëçãÉ~ééäáÅ~íáçåëI
íÜÉäáåÉïáÇíÜxáåçìêÅìêêÉåíÅáêÅìáízã~óÄÉ
ëìÑÑáÅáÉåíI ÜçïÉîÉêïÉÄÉäáÉîÉïÉÅ~åáãéêçîÉáí
ÑìêíÜÉêK”

qÜÉÖêçìéáëÉñíÉåÇáåÖíÜÉáêÇÉëáÖåíçìëÉ
íìå~ÄäÉgçëÉéÜëçåàìåÅíáçåëã~ÇÉÑêçãå~åçïáêÉë
íç~ääçïÑçêãáÅêçï~îÉÄìêëíëíÜ~íÉå~ÄäÉÑ~ëí
ÅçåíêçäçÑ ãìäíáéäÉèì~åíìãÅçãéçåÉåíëK pìÅÜ~
ÇÉîáÅÉã~óÄÉ~ÄäÉíçÖÉåÉê~íÉëçJÅ~ääÉÇ
~ãéäáíìÇÉJëèìÉÉòÉÇäáÖÜíI ïÜáÅÜÜ~ëëã~ääÉê
áåíÉåëáíóÑäìÅíì~íáçåëÅçãé~êÉÇíçÅçåîÉåíáçå~ä
ä~ëÉêëK qÜáëáëáãéçêí~åíÑçêèì~åíìã
ÅçããìåáÅ~íáçåéêçíçÅçäëK

“k~åçïáêÉëÅ~åÄÉÖ~íÉÇÉäÉÅíêçëí~íáÅ~ääóïÜáÅÜ
ãÉ~åëíÜ~ííÜÉä~ëÉêÅ~åÄÉíìêåÉÇçÑÑ ~åÇçåîÉêó
Ñ~ëíI” ë~áÇ`~ëëáÇóK “tÉ~êÉÅìêêÉåíäóéêÉé~êáåÖ
çìêêÉëìäíëÑçêéìÄäáÅ~íáçåK” m
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Research Team Studies SC in
Ultrathin Crystalline Al Films 

oÉëÉ~êÅÜÉêëïáíÜiçìáëá~å~pí~íÉråáîÉêëáíó
EiprFI íÜÉråáîÉêëáíóçÑ qÉñ~ë~í^ìëíáåErq
^ìëíáåFI ~åÇcçêëÅÜìåÖëòÉåíêìãgüäáÅÜÜ~îÉ
ÅçãéäÉíÉÇ~ëíìÇóçÑ íÜÉwÉÉã~åJãÉÇá~íÉÇ
ëìéÉêÅçåÇìÅíáåÖéÜ~ëÉÇá~Öê~ãáåìäíê~íÜáå
Åêóëí~ääáåÉ~äìãáåìãÑáäãë
EÇçáKçêÖLNMKNNMPLmÜóëoÉî_KVRKMVQROMFK qÜÉrq
^ìëíáåÖêçìéï~ëÑìåÇÉÇÄóíÜÉk~íáçå~äpÅáÉåÅÉ
cçìåÇ~íáçåEkpcF~åÇíÜÉlÑÑáÅÉçÑ k~î~ä
oÉëÉ~êÅÜáåëìééçêíçÑ íÜÉÑáäãëóåíÜÉëáë~åÇ
ÅÜ~ê~ÅíÉêáò~íáçåK qÜÉiprÖêçìéáëÑìåÇÉÇÄóíÜÉ
alb’ë_~ëáÅbåÉêÖópÅáÉåÅÉëÇáîáëáçåÑçêíÜÉäçï
íÉãéÉê~íìêÉãÉ~ëìêÉãÉåíëçÑ íÜÉÑáäã’ë
ëìéÉêÅçåÇìÅíáåÖéêçéÉêíáÉëK

qÜÉêÉëÉ~êÅÜÉêëÅçåÇìÅíÉÇé~ê~ääÉäÅêáíáÅ~äÑáÉäÇ
ãÉ~ëìêÉãÉåíëÇçïåíçRMãh~ÅêçëëíÜÉ
ëìéÉêÅçåÇìÅíáåÖíêáÅêáíáÅ~äéçáåíçÑ Ñáäãëê~åÖáåÖ
áåíÜáÅâåÉëëÑêçãTíçPMjiK qÜÉêÉëìäíáåÖéÜ~ëÉ
ÄçìåÇ~êáÉëïÉêÉÅçãé~êÉÇïáíÜíÜÉèì~ëáÅä~ëëáÅ~ä
íÜÉçêóçÑ ~wÉÉã~åJãÉÇá~íÉÇíê~åëáíáçåÄÉíïÉÉå~
ÜçãçÖÉåÉçìë_`pÅçåÇÉåë~íÉ~åÇ~ëéáåJ
éçä~êáòÉÇcÉêãáäáèìáÇK

mmÜÜ~~ëëÉÉaaáá~~ÖÖêê~~ããççÑÑ^̂ääqqÜÜááååccááääããëë
ååççííááåå^̂ÖÖêêÉÉÉÉããÉÉååííïïááííÜÜ__`̀pp

cáäãëíÜáÅâÉêíÜ~åOMjiëÜçïÉÇÖççÇ
~ÖêÉÉãÉåíïáíÜíÜÉçêóI ÄìííÜáååÉêÑáäãëÉñÜáÄáíÉÇ
~å~åçã~äçìëéÜ~ëÉÇá~Öê~ãíÜ~íÅ~ååçíÄÉ
êÉÅçåÅáäÉÇïáíÜáå~ÜçãçÖÉåÉçìë_`pÑê~ãÉïçêâK
mÜáäáé^Ç~ãëI mêçÑÉëëçê~íipr~åÇÅçJ~ìíÜçêçÑ
íÜÉëíìÇóI ë~áÇíÜ~íáíáëåçíóÉíâåçïåïÜóÑáäãë
íÜáååÉêíÜ~åOMjiÇçåçí~ÖêÉÉïáíÜíÜÉ_`p
Ñê~ãÉïçêâW “qÜÉëóëíÉãëáãéäóÅ~ååçíêÉ~ÅÜíÜÉ
äáãáíëçÑ áåëí~ÄáäáíóíÜ~ííÜÉíÜÉçêóéêÉÇáÅíëK tÉ
ÄÉäáÉîÉíÜáëã~óÄÉÅ~ìëÉÇÄóíÜÉÉãÉêÖÉåÅÉçÑ ~
ÇáëçêÇÉêÉÇcciléÜ~ëÉK

“fåçìêÉñéÉêáãÉåíëïÉÇêáîÉíÜÉÑáäãëÑêçãíÜÉ
ëìéÉêÅçåÇìÅíáåÖéÜ~ëÉíçíÜÉåçêã~äéÜ~ëÉîá~íÜÉ
wÉÉã~åëéäáííáåÖçÑ íÜÉÅçåÇìÅíáçåÉäÉÅíêçåëK
eçïÉîÉêI ìåäÉëëíÜÉÑáäãë~êÉÉñíêÉãÉäóíÜáå
çêÄáí~äÉÑÑÉÅíëïáääéêÉÉãéííÜÉwÉÉã~åJãÉÇá~íÉÇ

éÜ~ëÉíê~åëáíáçåI ÉîÉåáÑ íÜÉÑáÉäÇáë~ééäáÉÇé~ê~ääÉä
íçíÜÉÑáäãëìêÑ~ÅÉK

“låÉçÑ íÜÉéêáã~êóëíê~íÉÖáÉëÑçêÖÉííáåÖîÉêó
íÜáåI úOíçPåãÑáäãëáëíçÉî~éçê~íÉíÜÉãçåíç~
ÅêóçÖÉåáÅëìÄëíê~íÉK qÜáëäáãáíëíÜÉÇáÑÑìëáçå~åÇ
ÜÉäéëéêÉîÉåííÜÉÑáäãã~íÉêá~äI áåçìêÅ~ëÉ
~äìãáåìãI ÑêçãÑçêãáåÖáëä~åÇëK

“fåÇÉÉÇI íÜáëíÉÅÜåáèìÉÜ~ëÄÉÉåìëÉÇáå~ää
éêÉîáçìëëíìÇáÉëçÑ wÉÉã~åJäáãáíÉÇ
ëìéÉêÅçåÇìÅíáîáíóáå~äìãáåìã~åÇÄÉêóääìã
ÑáäãëçîÉêíÜÉä~ëíQMóÉ~êëK pçI ïÜÉåxrq^ìëíáå
mêçÑÉëëçêzhÉåpÜáÜ~ééêç~ÅÜÉÇìëïáíÜíÜÉ
éçëëáÄáäáíóçÑ ëíìÇóáåÖíÜÉíê~åëáíáçåáåÅêóëí~ääáåÉ
^äÑáäãëíÜ~íÜáëÖêçìéï~ëéêçÇìÅáåÖI ïÉë~ï~å
çééçêíìåáíóíçëíìÇóíÜÉíê~åëáíáçåáå~å~äãçëí
áÇÉ~äëóëíÉãK

“mêÉîáçìëëíìÇáÉëçÑ íÜÉíê~åëáíáçåáåÜáÖÜäó
ÇáëçêÇÉêÉÇI èìÉåÅÜJÅçåÇÉåëÉÇ~äìãáåìãÑáäãë
êÉîÉ~äÉÇ~åìãÄÉêçÑ ÉÑÑÉÅíëíÜ~íÅçìäÇåçíÄÉ
É~ëáäó~ÅÅçìåíÉÇÑçêîá~_`píÜÉçêóK qÜÉëÉ
áåÅäìÇÉ~î~ä~åÅÜÉëI ëíêÉíÅÜÉÇJÉñéçåÉåá~ä
êÉä~ñ~íáçåëI ~åÇÉåÜ~åÅÉÇqÅ êÉä~íáîÉíçíÜÉÄìäâK
fíï~ëíÜìëÇáÑÑáÅìäííçëçêíçìíïÜ~íÄÉÜ~îáçêï~ë
áåíêáåëáÅíç~ÖÉåÉêáÅ_`pëìéÉêÅçåÇìÅíçê~åÇ
ïÜ~íï~ë~ã~åáÑÉëí~íáçåçÑ ÇáëçêÇÉêK

“k~áîÉäóI ïÉÉñéÉÅíÉÇíÜ~ííÜÉÅêóëí~ääáåÉÑáäãë
ïçìäÇÉñÜáÄáí~éÜ~ëÉÇá~Öê~ãíÜ~íïçìäÇÄÉáå
ÖççÇ~ÖêÉÉãÉåíïáíÜïÜ~íï~ëéêÉÇáÅíÉÇÄóíÜÉ
ÉñíÉåÇÉÇ_`píÜÉçêóK eçïÉîÉêI íÜáëï~ëåçííÜÉ
Å~ëÉI é~êíáÅìä~êäóáåíÜÉíÜáååÉëíÑáäãëïÉëíìÇáÉÇK

“^äíÜçìÖÜíÜÉ~î~ä~åÅÜÉÇÄÉÜ~îáçêïÉÜ~Ç
éêÉîáçìëäóêÉéçêíÉÇáåÜáÖÜäóÇáëçêÇÉêÉÇ
~äìãáåìãÑáäãëï~ëåçäçåÖÉêÉîáÇÉåíI ïÉÑçìåÇ
íÜ~ííÜÉÜóëíÉêÉëáëïáÇíÜëáåíÜÉÑáêëíJçêÇÉêêÉÖáçå
ïÉêÉãìÅÜíççå~êêçïK qÜáëï~ëéêáã~êáäóÇìÉíç
íÜÉÑ~ÅííÜ~ííÜÉëìéÉêÅççäáåÖÄê~åÅÜï~ë~ííçç
ÜáÖÜçÑ ~ÑáÉäÇÅçãé~êÉÇïáíÜíÜÉçêóK”

kkÉÉïïmmÜÜ~~ëëÉÉãã~~óóÄÄÉÉcccciillooÉÉããåå~~ååíí

^Ç~ãë~äëçÅçããÉåíÉÇçåíÜÉáãéäáÅ~íáçåëçÑ
íÜÉëíìÇó’ëêÉëìäíëW “qÜÉãçëíáãéçêí~åí
áãéäáÅ~íáçåáëíÜ~í~åÉïéÜ~ëÉÉãÉêÖÉëåÉ~êíÜÉ
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wÉÉã~åÅêáíáÅ~äÑáÉäÇíÜ~íéêÉÉãéíëíÜÉÉñéÉÅíÉÇ
ÜçãçÖÉåÉçìë_`pëìéÉêÅçåÇìÅíáåÖéÜ~ëÉK tÉ
ÄÉäáÉîÉáíáë~ÇáëçêÇÉêÉÇêÉãå~åíçÑ ~cciléÜ~ëÉK
fåã~åóêÉëéÉÅíëI cciláëíÜÉçêáÖáå~äåçåJ
ÅçåîÉåíáçå~äëìéÉêÅçåÇìÅíáåÖëí~íÉK

“fíï~ëéêÉÇáÅíÉÇáåíÜÉNVSMëK råÑçêíìå~íÉäóI áí
áëÉñèìáëáíÉäóëÉåëáíáîÉíçÇáëçêÇÉêI ÄìíåçåÉíÜÉäÉëë
ïÉÄÉäáÉîÉïÉëÉÉã~åáÑÉëí~íáçåëçÑ áíëêÉãå~åíëáå
çìêÅêóëí~ääáåÉ~äìãáåìãÑáäãëK fëÜçìäÇåçíÉíÜ~í
~äíÜçìÖÜíÜÉÅêóëí~ääáåÉÑáäãë~êÉãìÅÜäÉëë
ÇáëçêÇÉêÉÇíÜ~åíÜÉáêèìÉåÅÜJÅçåÇÉåëÉÇ
ÅçìåíÉêé~êíëI íÜÉó~êÉëíáääãìÅÜíççÇáëçêÇÉêÉÇíç
ëìééçêí~íêìÉcciléÜ~ëÉÜ~îáåÖäçåÖê~åÖÉ
çêÇÉêK

“réíçíÜáëéçáåíïÉÜ~îÉçåäóëíìÇáÉÇíÜÉ
íê~åëéçêíéêçéÉêíáÉëçÑ íÜÉÅêóëí~ääáåÉÑáäãëK lìê
åÉñíÖç~äáëíçìëÉíÜÉíìååÉäáåÖÇÉåëáíóçÑ ëí~íÉëíç
éêçÄÉíÜÉÅçåÇÉåë~íÉáåíÜÉÅêáíáÅ~äêÉÖáçåK tÉ~êÉ
~äëçéä~ååáåÖíçëíìÇóíÜÉéêçñáãáíóÉÑÑÉÅíáåíÜáë
wÉÉã~åJäáãáíÉÇêÉÖáãÉK” m

Penn State’s Liu Describes
Unconventional SC in 2D TMDs

^êÉëÉ~êÅÜÉêïáíÜmÉååëóäî~åá~pí~íÉråáîÉêëáíó
Ü~ëëìÖÖÉëíÉÇíÜÉÉñáëí~åÅÉ~êáÅÜéÜ~ëÉÇá~Öê~ã
ÑçêìåÅçåîÉåíáçå~äëìéÉêÅçåÇìÅíáîáíóáåOa
íê~åëáíáçåãÉí~äÇáÅÜ~äÅçÖÉåáÇÉëEqjaëF
EÇçáKçêÖLNMKNNMPLmÜóëoÉîiÉííKNNUKMUTMMNFK qÜÉ
éêÉÇáÅíÉÇéÜ~ëÉÇá~Öê~ãÑçêOaqjaëáåÅäìÇÉë
áåíê~ä~óÉê~åÇáåíÉêä~óÉêëáåÖäÉíé~áêáåÖë~åÇ
áåíÉêä~óÉêíêáéäÉíé~áêáåÖëK

pp`̀__ÉÉÜÜ~~îîÉÉëëaaááÑÑÑÑÉÉêêÉÉååííääóóááåå
OOaaII__ììääââqqjjaajj~~ííÉÉêêáá~~ääëë

“pìéÉêÅçåÇìÅíáîáíóÜ~ëÄÉÉåâåçïåáåqja
ã~íÉêá~äëÑçêèìáíÉ~äçåÖíáãÉI” ë~áÇ`Ü~çJuáåÖiáìI
^ëëáëí~åímêçÑÉëëçê~ímÉåå pí~íÉ~åÇ~ìíÜçêçÑ íÜÉ
é~éÉêK “qÜÉêÉÅÉåíÇÉîÉäçéãÉåíáëíçã~âÉíÜÉëÉ
ëìéÉêÅçåÇìÅíáåÖqjaã~íÉêá~äë~íçãáÅ~ääóíÜáåK

“qjaã~íÉêá~äë~êÉ~åÉïãÉãÄÉêëçÑ íÜÉOa
Ñ~ãáäóçÑ ã~íÉêá~äëI ~åÇáíáëáåíÉêÉëíáåÖíÜ~íëçãÉ

Oaqjaã~íÉêá~äëI ëìÅÜ~ëkÄpÉO ~åÇjçpOI Å~å
~äëçÄÉëìéÉêÅçåÇìÅíáåÖK pìéÉêÅçåÇìÅíáîáíóáå
Äìäâqjaã~íÉêá~äëI ~äëçáåÅäìÇáåÖkÄpÉOI áëçÑ
íÜÉÅçåîÉåíáçå~äëJï~îÉëéáåëáåÖäÉííóéÉK
eçïÉîÉêI ïÜÉåíÜÉëÉqjaëìéÉêÅçåÇìÅíçêë
ÄÉÅçãÉ~íçãáÅ~ääóíÜáåI ~åáåíêáÖìáåÖfëáåÖ
ëìéÉêÅçåÇìÅíáîáíóÉãÉêÖÉëÇìÉíçíÜÉëíêçåÖëéáåJ
çêÄáíÅçìéäáåÖáåíÜÉëÉëóëíÉãëK

“`çãé~êÉÇíçáêçåÅÜ~äÅçÖÉåáÇÉ
ëìéÉêÅçåÇìÅíçêëI áåïÜáÅÜìåÅçåîÉåíáçå~ä
ëìéÉêÅçåÇìÅíáîáíóáëáåÇìÅÉÇÄóëíêçåÖáåíÉê~ÅíáçåI
ëìéÉêÅçåÇìÅíáîáíóáå~íçãáÅ~ääóJíÜáåqja
ã~íÉêá~äëëíáääçêáÖáå~íÉëÑêçãÉäÉÅíêçåJéÜçåçå
áåíÉê~Åíáçå~ëÇÉëÅêáÄÉÇáåëí~åÇ~êÇ_`píÜÉçêóK
qÜÉìåÅçåîÉåíáçå~äé~êíçÑ qja
ëìéÉêÅçåÇìÅíáîáíóÅçãÉëéìêÉäóÑêçãíÜÉìåáèìÉ
ëíêçåÖëéáåJçêÄáíÅçìéäáåÖK”

qqÉÉ~~ããmmêêÉÉÇÇááÅÅííëëcccciillppíí~~ííÉÉ

iáì~ÇÇÉÇíÜ~íÜÉÉñéÉÅíëíÜ~ííÜÉ
ëìéÉêÅçåÇìÅíáîáíóáåqjaëÅçìäÇÉñÜáÄáí~
åìãÄÉêçÑ ìåìëì~äíê~áíëW “qÜÉÅçãÄáå~íáçåçÑ
ëéáåJî~ääÉóJä~óÉêÇÉÖêÉÉëçÑ ÑêÉÉÇçã~åÇ~Åêóëí~ä
ëíêìÅíìêÉíÜ~íáëÖäçÄ~ääóÅÉåíêçëóããÉíêáÅÄìí
äçÅ~ääóåçåJÅÉåíêçëóããÉíêáÅáåqjaëëìÖÖÉëíë
áåíÉêÉëíáåÖìåÅçåîÉåíáçå~äëìéÉêÅçåÇìÅíáîáíóÅ~å
äÉ~Çíç~åáåíÉêÉëíáåÖéÜ~ëÉÇá~Öê~ãïáíÜÇáÑÑÉêÉåí
íóéÉëçÑ ìåÅçåîÉåíáçå~äé~áêáåÖëáåÄáä~óÉêqja
ëìéÉêÅçåÇìÅíçêëK tÉéêÉÇáÅí~ccil
ëìéÉêÅçåÇìÅíáåÖëí~íÉìåÇÉê~åáåJéä~åÉã~ÖåÉíáÅ
ÑáÉäÇáåÄáä~óÉêqjaëìéÉêÅçåÇìÅíçêëK

“qÜÉ`ççéÉêé~áêëáå~ccilëí~íÉÅ~åÅ~êêó~
ÑáåáíÉãçãÉåíìãI áåÅçåíê~ëííçíÜÉìëì~ä_`p
ëí~íÉáåïÜáÅÜíÜÉ`ççéÉêé~áêëÅ~êêóòÉêçíçí~ä
ãçãÉåíìãK dáîÉåíÜÉÑ~ÅííÜ~íëìéÉêÅçåÇìÅíáîáíó
Ü~ëÄÉÉåçÄëÉêîÉÇáåkÄpÉOI ãìäíáJä~óÉêkÄpÉO
ëìéÉêÅçåÇìÅíçêëëÜçìäÇÄÉ~ÖççÇÅ~åÇáÇ~íÉáåíÜÉ
ëÉ~êÅÜÑçêccilëí~íÉëáåqjaëìéÉêÅçåÇìÅíçêëK

“^ëéáåJíêáéäÉíÅçãéçåÉåíÉñáëíëáåfëáåÖ
ëìéÉêÅçåÇìÅíáîáíóI ã~âáåÖáíéçëëáÄäÉÑçêíÜáëíóéÉ
çÑ ëìéÉêÅçåÇìÅíáîáíóíçéÉåÉíê~íÉáåíç
ÑÉêêçã~ÖåÉíáÅã~íÉêá~äëK ^êÉÅÉåíéêçéçë~äEmÜóëK
oÉîK _VPI NUMRMNEOMNSFFëìÖÖÉëíëíÜ~íÅçãÄáåáåÖ
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~Ü~äÑJãÉí~äïáêÉçê~ëéÉÅá~äíóéÉçÑ ÑÉêêçã~ÖåÉíáÅ
ïáêÉ~åÇkÄpÉO ÑáäãëÅ~åäÉ~ÇíçíçéçäçÖáÅ~ä
ëìéÉêÅçåÇìÅíáîáíóïáíÜj~àçê~å~òÉêçãçÇÉë~í
íÜÉÉåÇçÑ íÜÉÜ~äÑJãÉí~äïáêÉK

“j~àçê~å~òÉêçãçÇÉëçÄÉóåçåJ^ÄÉäá~å
ëí~íáëíáÅë~åÇÅçìäÇéçíÉåíá~ääóÄÉìëÉÇ~ëèìÄáíëíç
ëíçêÉ~åÇéêçÅÉëëáåÑçêã~íáçåáå~åÉïÅçãéìí~íáçå
~êÅÜáíÉÅíìêÉÅ~ääÉÇíçéçäçÖáÅ~äèì~åíìã
Åçãéìí~íáçåEqn`FK qn`áëÉñéÉÅíÉÇíçÄÉ
áããìåÉÑêçãÇÉÅçÜÉêÉåÅÉÅ~ìëÉÇÄóäçÅ~ä
ÉåîáêçåãÉåíëK”

jjççååççää~~óóÉÉêêkkÄÄppÉÉOO ÜÜ~~ëëeeÅÅOO ççÑÑPPMMqq

iáìë~áÇíÜ~íOaqjaëëìÅÜ~ëkÄpÉO ÉñÜáÄáíÉÇ
~ÜáÖÜìééÉêÅêáíáÅ~äÑáÉäÇEeÅOFW “fåÉñéÉêáãÉåíëI
íÜÉeÅO çÑ ãçåçJä~óÉêkÄpÉO Å~åÄÉãçêÉíÜ~åPM
qI ïÜáäÉíÜ~íÑçêÄáä~óÉê~åÇíêáä~óÉêkÄpÉO Å~å~äëç
ÉñÅÉÉÇNUqK fåãçåçä~óÉêkÄpÉOI íÜáëÜáÖÜeÅO
Å~åÄÉÑìääóÉñéä~áåÉÇÄófëáåÖëìéÉêÅçåÇìÅíáîáíóI
ïÜáÅÜÖêÉ~íäóêÉÇìÅÉëíÜÉáåÑäìÉåÅÉçÑ íÜÉëéáå
wÉÉã~åÉÑÑÉÅíçÑ ã~ÖåÉíáÅÑáÉäÇëK

“cçêãìäíáJä~óÉêkÄpÉOI fëáåÖëìéÉêÅçåÇìÅíáîáíó
áëåçíÉåçìÖÜíçÉñéä~áåíÜáëÜáÖÜeÅO ÄÉÅ~ìëÉíÜÉ
çêÄáí~äÉÑÑÉÅíçÑ íÜÉã~ÖåÉíáÅÑáÉäÇáë~äëç
áãéçêí~åíK lìêïçêâéêçîáÇÉë~éçëëáÄäÉ
Éñéä~å~íáçåíçêÉëçäîÉíÜáëáëëìÉK” m

Aalto Creates a Quantum
Circuit Refrigerator

oÉëÉ~êÅÜÉêë~í^~äíçråáîÉêëáíó’ënì~åíìã
`çãéìíáåÖ~åÇaÉîáÅÉëEn`aFi~ÄÜ~îÉ
ÇÉîÉäçéÉÇ~å~åçëÅ~äÉêÉÑêáÖÉê~íçêíÜ~íÅ~åÅççä~
èì~åíìãÅçãéìíáåÖÅáêÅìáí
EÇçáWNMKNMPULåÅçããëNRNUVFK qÜÉáêëóëíÉãI Å~ääÉÇ
~èì~åíìãÅáêÅìáíêÉÑêáÖÉê~íçêI Ü~ëíÜÉéçíÉåíá~äíç
áåÅêÉ~ëÉèì~åíìãÅçãéìíáåÖÉÑÑáÅáÉåÅó~åÇ
êÉäá~ÄáäáíóK qÜÉïçêâêÉÅÉáîÉÇÑìåÇáåÖíÜêçìÖÜ~
€NKVãáääáçåEAOKNãáääáçåFI ÑáîÉJóÉ~êbìêçéÉ~å
oÉëÉ~êÅÜ`çìåÅáäEbo`F`çåëçäáÇ~íçêdê~åíI ~ë
ïÉää~ëÑêçãíÜÉ^Å~ÇÉãóçÑ cáåä~åÇI íÜÉbãáä
^~äíçåÉåcçìåÇ~íáçåI íÜÉgÉååó~åÇ^åííátáÜìêá

cçìåÇ~íáçåI ~åÇíÜÉcáååáëÜ`ìäíìê~äcçìåÇ~íáçåK

“qÜÉã~áåçÄàÉÅíáîÉçÑ íÜÉbo``çåëçäáÇ~íçê
dê~åíáëíçÄìáäÇÅççäÉêëÑçêèìÄáíë~åÇíçëíìÇó
ÜçïèìÄáíÇóå~ãáÅë~êÉ~ÑÑÉÅíÉÇÄóíÜÉíìå~ÄäÉ
ÉåîáêçåãÉåíI” ÅçããÉåíÉÇ^~äíçmêçÑÉëëçêjáââç
jöííöåÉåK “fíÜáåâíÜ~ííÜÉêÉáëÖêÉ~íéçíÉåíá~äáå
áåíÉÖê~íáåÖíÜÉêÉÑêáÖÉê~íçêáåëìéÉêÅçåÇìÅíáåÖ
èì~åíìãÇÉîáÅÉëK

“cçêëçãÉI çÑ ÅçìêëÉI áíïçìäÇÅçìéäÉäÉëë
ëíêçåÖäóíÜ~åÑçêçíÜÉêëK tÜÉåïÉÇáÇíÜÉã~íÜI
~åÇáííìêåÉÇçìííÜ~ííÜÉêÉÑêáÖÉê~íçêÅçìéäÉë
êçìÖÜäóíÉåíáãÉëëíêçåÖÉêíç~ìëì~ä
ëìéÉêÅçåÇìÅíáåÖèìÄáííÜ~åíçíÜÉêÉëçå~íçêïÉ
ìëÉÇáåíÜÉÉñéÉêáãÉåíëK lÑ ÅçìêëÉI ïÉÅ~å~äï~óë
ã~âÉíÜÉÅçìéäáåÖïÉ~âÉêîá~~ëÜìåíáåÖÅáêÅìáíK”

`̀ááêêÅÅììááíí`̀ççççääÉÉÇÇïïááííÜÜmmÜÜççííççååJ
~~ëëëëááëëííÉÉÇÇbbääÉÉÅÅííêêççååqqììååååÉÉääááååÖÖ

_ÉÅ~ìëÉçÑ íÜÉáêîÉêóäçïíçäÉê~åÅÉíçï~êÇë
ÉåîáêçåãÉåí~äÇáëíìêÄ~åÅÉëI èìÄáíëãìëíÄÉïÉää
áëçä~íÉÇÑêçã~ääëçìêÅÉëçÑ Çáëëáé~íáçåÇìêáåÖ~
èì~åíìãÅçÜÉêÉåíçéÉê~íáçåK eçïÉîÉêI íÜÉ
áëçä~íáçåçÑ èìÄáíë~äëçíóéáÅ~ääóÅêÉ~íÉëÉäÉî~íÉÇ
çéÉê~íáçåíÉãéÉê~íìêÉë~åÇäçåÖå~íìê~ä
áåáíá~äáò~íáçåíáãÉëI åÉÅÉëëáí~íáåÖ~ãÉ~åëçÑ
âÉÉéáåÖèì~åíìãëóëíÉãëÅççäK

qÜÉ^~äíçíÉ~ãìíáäáòÉÇéÜçíçåJ~ëëáëíÉÇ
ÉäÉÅíêçåíìååÉäáåÖíçÅççä~éêçíçíóéÉ
ëìéÉêÅçåÇìÅíáåÖèì~åíìãÅáêÅìáíáåíÜÉÑçêãçÑ ~
íê~åëãáëëáçåäáåÉêÉëçå~íçêK qÜÉíìååÉäáåÖï~ë
ìåÇÉêí~âÉåáååçêã~äãÉí~äJáåëìä~íçêJ
ëìéÉêÅçåÇìÅíçêEkfpFíìååÉäàìåÅíáçåëI ìëáåÖ
ÅçééÉê~ëíÜÉåçêã~äãÉí~ä~åÇ~äìãáåáìã~ëíÜÉ
ëìéÉêÅçåÇìÅíçêK qÜÉkfpàìåÅíáçåëïÉêÉÅçìéäÉÇ íç
íÜÉÑìåÇ~ãÉåí~äêÉëçå~íçêãçÇÉíÜêçìÖÜîçäí~ÖÉK

“tÉÑáêëíÅçåëáÇÉêÉÇ~ÅçãéäÉíÉäóÇáÑÑÉêÉåí
ÉñéÉêáãÉåííçëíìÇóíÜÉÜÉ~íÅçåÇìÅíáçåÄÉíïÉÉå
íÜÉíïçåçêã~äJãÉí~äêÉëáëíçêëíÜêçìÖÜíÜÉ
êÉëçå~íçêéÜçíçåëI” jöííöåÉåë~áÇK “tÜÉåïÉ
ÅçåÇìÅíÉÇíÜÉÉñéÉêáãÉåíëI ïÉë~ïíÜ~ííÜÉéêçÄÉ
êÉëáëíçêÅççäÉÇÇçïåÉîÉåïÜÉåíÜÉêÉÑêáÖÉê~íçê
êÉëáëíçêI ïÜáÅÜïÉçéÉê~íÉÇïáíÜÄá~ëîçäí~ÖÉI

Copyright © 2017 by Peregrine Communications. Reproduction by any means, including photocopy, transmission by FAX, or email is a
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ÜÉ~íÉÇìéK tÉâåÉïíÜ~ííÜáëÅçìäÇåçíÄÉ
Éñéä~áåÉÇíÜêçìÖÜÜÉ~íÅçåÇìÅíáçå~äçåÉK

“qÜÉÉÑÑÉÅíáîÉíÉãéÉê~íìêÉíçï~êÇëïÜáÅÜíÜÉ
êÉÑêáÖÉê~íçêÇêáîÉëíÜÉèì~åíìãëóëíÉãê~åÖÉë
Ñêçã~ÄçìíÜ~äÑ çÑ íÜÉÉäÉÅíêçåíÉãéÉê~íìêÉíç
îÉêóÜáÖÜíÉãéÉê~íìêÉëK qÜÉëÉÜáÖÜíÉãéÉê~íìêÉë
~ééÉ~ê~íÜáÖÜÄá~ëîçäí~ÖÉëJãìÅÜÜáÖÜÉêíÜ~å
íÜÉëìéÉêÅçåÇìÅíáåÖÖ~éK

“eçïÉîÉêI áåçìêÅìêêÉåíÉñéÉêáãÉåíëïÉ
ÉñéÉêáÉåÅÉÇ~äçíçÑ ÜÉ~íäÉ~â~ÖÉíçíÜÉêÉëçå~íçêK
_ÉÅ~ìëÉçÑ íÜáëïÉÅçìäÇåçíÅççäíÜÉêÉëçå~íçêíç
xÉñíêÉãÉzäçïíÉãéÉê~íìêÉëK fíëí~óÉÇëçãÉïÜ~í
~ÄçîÉPMMãh~íáíëäçïÉëíI ïáíÜíÜÉëí~êíáåÖ
êÉëçå~íçêíÉãéÉê~íìêÉ~íúUMMãhK”

`̀ççççääááååÖÖ^̂ÇÇààììëëííÉÉÇÇííÜÜêêççììÖÖÜÜ
bbññííÉÉêêåå~~äässççääíí~~ÖÖÉÉppççììêêÅÅÉÉ

qÜÉêÉëÉ~êÅÜÉêëìëÉÇ~åÉñíÉêå~äîçäí~ÖÉëçìêÅÉ
íçÖáîÉíÜÉÉäÉÅíêçåëé~ëëáåÖíÜêçìÖÜíÜÉkfp
ëäáÖÜíäóäÉëëíÜ~åíÜÉåÉÅÉëë~êóÉåÉêÖóÑçêÇáêÉÅí
íìååÉäáåÖK qÜÉÉäÉÅíêçåíÜÉåÅ~éíìêÉÇíÜÉãáëëáåÖ
ÉåÉêÖóÑêçãíÜÉåÉ~êÄóèì~åíìãÇÉîáÅÉI ïÜáÅÜ
äçëíÉåÉêÖó~åÇÅççäÉÇÇçïåK

qÜÉÅççäáåÖÅçìäÇÄÉëïáíÅÜÉÇçÑÑ Äó~ÇàìëíáåÖ
íÜÉÉñíÉêå~äîçäí~ÖÉíçòÉêçK qÜÉ~î~áä~ÄäÉÉåÉêÖó
ïçìäÇíÜÉååçíÄÉëìÑÑáÅáÉåííçéìëÜíÜÉÉäÉÅíêçå
íÜêçìÖÜíÜÉáåëìä~íçêK

“tÉÜ~Ç~îçäí~ÖÉëçìêÅÉ~íêççãíÉãéÉê~íìêÉ
~åÇÅçìäÇÅÜ~åÖÉíÜÉçìíéìíîçäí~ÖÉçÑ íÜáë
ëçìêÅÉI” jöííöåÉååçíÉÇK “tÜÉåïÉÇáÇå’í~ééäó
~åóÄá~ëîçäí~ÖÉI íÜÉÉäÉÅíêçåíìååÉääáåÖï~ë
ÉñéçåÉåíá~ääóëìééêÉëëÉÇÄÉÅ~ìëÉÉîÉåáÑ íÜÉ
ÉäÉÅíêçåë~ÄëçêÄÉÇ~éÜçíçåÑêçãíÜÉêÉëçå~íçêI áí
ïçìäÇÄÉãìÅÜäÉëëíÜ~åíÜÉÖ~éÉåÉêÖóåÉÉÇÉÇíç
íìååÉäáåíçíÜÉëìéÉêÅçåÇìÅíçêK fÑ ïÉáåÅêÉ~ëÉÇ
íÜÉÄá~ëîçäí~ÖÉI íÜ~íÉåÉêÖó~ÇÇÉÇìéíçíÜÉ
éÜçíçåÉåÉêÖó~åÇ~íëçãÉéçáåííìååÉääáåÖ
ÄÉÅ~ãÉêÉä~íáîÉäóÑêÉèìÉåíK”

qqÉÉ~~ããmmää~~ååëëííççiiççïïÉÉêêjjááååááããììããqqÉÉããééÉÉêê~~ííììêêÉÉ

qÜÉÖêçìééä~åëíçÄìáäÇçåíÜÉáêÑáåÇáåÖëÄó

ÅççäáåÖ~Åíì~äèìÄáíëáå~ÇÇáíáçåíçíÜÉêÉëçå~íçêK
qÜÉóïáää~äëçëÉÉâíçäçïÉêíÜÉãáåáãìã
íÉãéÉê~íìêÉ~ÅÜáÉî~ÄäÉïáíÜíÜÉêÉÑêáÖÉê~íçê~åÇíç
áåÅêÉ~ëÉíÜÉëéÉÉÇçÑ íÜÉçåLçÑÑ ëïáíÅÜK

“fÑ ïÉÅ~åÖÉííÜÉèìÄáíëÅçäÇÉêI ïÉÅ~å
áåáíá~äáòÉíÜÉããçêÉ~ÅÅìê~íÉäóáåíÜÉÖêçìåÇ
ëí~íÉI” jöííöåÉåÉñéä~áåÉÇK “qÜÉÉñÅáíÉÇëí~íÉ
éçéìä~íáçåÇÉÅêÉ~ëÉëÉñéçåÉåíá~ääóïáíÜÇÉÅêÉ~ëáåÖ
íÉãéÉê~íìêÉI ëçÉîÉåÜ~äîáåÖíÜÉèìÄáí
íÉãéÉê~íìêÉáë~ÄáÖÇÉ~äK”

jöííöåÉå’ëíÉ~ãáëçåÉçÑ íÉåêÉëÉ~êÅÜÖêçìéë
íÜ~íÜ~ë~ééäáÉÇÑçêÑìåÇáåÖÑçê~åÉï^Å~ÇÉãóçÑ
cáåä~åÇ`ÉåíÉêçÑ bñÅÉääÉåÅÉçånì~åíìã
qÉÅÜåçäçÖóK qÜÉêÉëÉ~êÅÜïáääÄÉéìêëìÉÇÑìêíÜÉê
ìåÇÉêçåÉçÑ íÜÉ`ÉåíÉê’ëÑçÅìë~êÉ~ëI ïÜáÅÜïáää
ÅçîÉêçéÉåèì~åíìãëóëíÉãë~åÇÅçåíêçäçÑ
Çáëëáé~íáçå~åÇÄÉäÉ~ÇÄómêçÑÉëëçêgìââ~mÉâçä~K
m

Ames Study of AeA1144 Sheds
Light on Fe-based SC

oÉëÉ~êÅÜÉêë~ííÜÉrKpK alb’ë^ãÉëi~ÄÜ~îÉ
ÅêÉ~íÉÇ~åÇëíìÇáÉÇ~éìêÉI ëáåÖäÉJÅêóëí~äë~ãéäÉçÑ
~åÉïáêçå~êëÉåáÅëìéÉêÅçåÇìÅíçêI `~hcÉQ^ëQK
qÜÉÅçãéçìåÇáëíÜÉÑáêëíÄìäâáêçåJÄ~ëÉÇ
ã~íÉêá~äíçÄÉÅçãÉëìéÉêÅçåÇìÅíáåÖïáíÜçìí
ÇçéáåÖI Éå~ÄäáåÖêÉëÉ~êÅÜáåíçeqpáåáêçå
éåáÅíáÇÉëïáíÜçìííÜÉÇáëçêÇÉêáåíêçÇìÅÉÇÄó
Ççé~åíëK

pÅáÉåíáëíëÑêçãfçï~pí~íÉråáîÉêëáíóEfprF~åÇ
oìÜêråáîÉêëáíó_çÅÜìã~äëçé~êíáÅáé~íÉÇáåíÜÉ
êÉëÉ~êÅÜK qÜÉëíìÇóêÉÅÉáîÉÇÑáå~åÅá~äëìééçêí
ÑêçãíÜÉalblÑÑáÅÉçÑ pÅáÉåÅÉI _~ëáÅbåÉêÖó
pÅáÉåÅÉëI j~íÉêá~äëpÅáÉåÅÉ~åÇbåÖáåÉÉêáåÖ
aáîáëáçåK

“råäáâÉÅìéê~íÉë~åÇjÖ_OI áêçåéåáÅíáÇÉë~êÉ
ã~ääÉ~ÄäÉI ïÜáÅÜãÉ~åëáíáëêÉä~íáîÉäóÉ~ëóíçÑçêã
ïáêÉë~åÇÅçåí~ÅíëI” ÅçããÉåíÉÇ^ãÉëi~Ä
oÉëÉ~êÅÜÉê~åÇfprmêçÑÉëëçê^Ç~ãh~ãáåëâáK
“qÜáëÑ~ãáäóáëé~êíáÅìä~êäóáåíÉêÉëíáåÖ~ëáíÜ~ë
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ã~ñáãìãqÅ ïáíÜçìí~åóÇçé~åíëK qÜáëáë
áãéçêí~åíÑçêÄçíÜ~ééäáÅ~íáçåë~åÇíÜÉëíìÇóçÑ
íÜÉëìéÉêÅçåÇìÅíáåÖãÉÅÜ~åáëãK”

eeqqppjjÉÉÅÅÜÜ~~ååááëëããÑÑççêêffêêççååmmååááÅÅííááÇÇÉÉëëááåå
aaááëëééììííÉÉ

qÜÉëìéÉêÅçåÇìÅíáåÖãÉÅÜ~åáëãáåáêçåJÄ~ëÉÇ
eqpÜ~ëÄÉÉå~íçéáÅçÑ ÇÉÄ~íÉáåÅçåÇÉåëÉÇ
ã~ííÉêéÜóëáÅëK ^âÉóèìÉëíáçåÜ~ëÄÉÉåïÜÉíÜÉê
íÜáëãÉÅÜ~åáëãáåîçäîÉëïÉ~â_`pJíóéÉÅçìéäáåÖ
ïáíÜáåíÉêÄ~åÇêÉéìäëáçåÄÉíïÉÉåÉäÉÅíêçå~åÇ
ÜçäÉÄ~åÇëéä~óáåÖ~âÉóêçäÉçê~ëíêçåÖÅçìéäáåÖ
ïáíÜëíêçåÖëÜçêíJê~åÖÉ~åíáÑÉêêçã~ÖÉíáÅ
ÑäìÅíì~íáçåëK tÉ~âÅçìéäáåÖëÉÉãÉÇÅçåëáëíÉåí
ïáíÜÉñéÉêáãÉåí~äêÉëìäíëÑêçã~åìãÄÉêçÑ áêçå
éåáÅíáÇÉëìéÉêÅçåÇìÅíçêëI Äìíï~ëä~íÉêíÜêçïå
áåíçèìÉëíáçåÄóíÜÉÇáëÅçîÉêóçÑ áêçå
ÅÜ~äÅçÖÉåáÇÉ ëìéÉêÅçåÇìÅíçêëK

^åÉïáêçåJÄ~ëÉÇÅä~ëëçÑ ëìéÉêÅçåÇìÅíçêëÜ~ë
êÉÅÉåíäóÄÉÉåáÇÉåíáÑáÉÇW ^É^cÉQ^ëQ çê^É^NNQQI
ïÜÉêÉ^É Z`~I pêI çêbì~åÇ^ZhI oÄI çê`ëK
qÜÉëÉëÜ~êÉíÜÉÅÜÉãáÅ~äÅçãéçëáíáçåçÑ íÜÉïÉääJ
ëíìÇáÉÇE_~I hFcÉO^ëO ëìéÉêÅçåÇìÅíçêëI ÄìíÜ~îÉ~
ÇáÑÑÉêÉåíÅêóëí~äëíêìÅíìê~äíóéÉI ïáíÜíÜÉ^É ~åÇ^
ä~óÉêë~äíÉêå~íáîÉäóëí~ÅâÉÇÄÉíïÉÉåíÜÉcÉO^ëO
ä~óÉêëK qÜÉã~íÉêá~ä~äëçÑÉ~íìêÉëÇáÑÑÉêÉåíäÉåÖíÜ
^ëJcÉÄçåÇëI ïÜáÅÜÜ~ëÄÉÉåéêçéçëÉÇ~ë
áãéçêí~åíé~ê~ãÉíÉêëÅçåíêçääáåÖqÅK

qÜÉêÉëÉ~êÅÜíÉ~ãÖêÉïíÜÉ`~hcÉQ^ëQ ëáåÖäÉ
Åêóëí~äëìëáåÖíÜÉÑäìñãÉíÜçÇK qÜÉóìëÉÇÜáÖÜ
êÉëçäìíáçå~åÖäÉêÉëçäîÉÇéÜçíçÉãáëëáçå

ëéÉÅíêçëÅçéóE^ombpF~åÇÇÉåëáíóÑìåÅíáçå~ä
íÜÉçêóíçãÉ~ëìêÉíÜÉÉäÉÅíêçåáÅëíêìÅíìêÉ~åÇ
î~äìÉëçÑ íÜÉëìéÉêÅçåÇìÅíáåÖÖ~éçÑ íÜÉã~íÉêá~ä
~åÇÑçìåÇíÜ~íáíÜ~Ç~åÉ~êäóçéíáã~äqÅ çÑ PRh
ïáíÜçìíÇçéáåÖçêëìÄëíáíìíáçåK

píìÇóáåÖíÜÉÅçãéçìåÇïáíÜçìííÜÉ
áåíÉêÑÉêÉåÅÉçÑ Ççé~åíëI íÜÉáêêÉëìäíëÅçåíê~ÇáÅíÉÇ
íÜÉëáãéäáÑáÉÇîÉêëáçåçÑ íÜÉ~åíáÑÉêêçã~ÖåÉíáÅ
ÑäìÅíì~íáçåãçÇÉäK fåëíÉ~ÇI íÜÉáêÑáåÇáåÖëëìééçêí
íÜÉãìäíáÄ~åÇÅÜ~ê~ÅíÉêçÑ íÜÉëìéÉêÅçåÇìÅíáåÖ
Ö~éáåïÜáÅÜ`ççéÉêé~áêëÑçêãíÜÉÉäÉÅíêçå~åÇ
ÜçäÉÄ~åÇëïáíÜáåíÉêÄ~åÇêÉéìäëáîÉáåíÉê~ÅíáçåK

h~ãáåëâáåçíÉÇíÜ~ííÜÉêÉëìäíëÇáÇåçíÇáêÉÅíäó
~ÇÇêÉëëïÜÉíÜÉêÇáÑÑÉêÉåíäÉåÖíÜëçÑ ^ëJcÉÄçåÇë
Ü~îÉ~åáãé~ÅíçåqÅW “eçïÉîÉêI íÜÉêÉáë~ä~êÖÉ
ÄçÇóçÑ ÉîáÇÉåÅÉíÜ~ííÜáëáëÅçêêÉÅíK _~åÇ
ëíêìÅíìêÉ~åÇëìéÉêÅçåÇìÅíáîáíóáåéåáÅíáÇÉë~êÉ
îÉêóëÉåëáíáîÉíçáçåáÅéçëáíáçåë~åÇäÉåÖíÜçÑ ÄçåÇëK

“tÉ~êÉëíìÇóáåÖíÜÉÉÑÑÉÅíëçÑ Ççé~åíë~åÇÜçï
íÜÉó~ÑÑÉÅíëìéÉêÅçåÇìÅíáîáíó~åÇÄ~åÇëíêìÅíìêÉK
qÜáëïáää~ääçïìëíçâåçïïÜÉíÜÉêíÜáëã~íÉêá~äáë
~ëéÉÅá~äÅ~ëÉçêáÑ áíÑáíëïáíÜáå~Äêç~ÇÉêI ÅìêêÉåí
ìåÇÉêëí~åÇáåÖçÑ éåáÅíáÇÉëK” m
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sw ^êÉëÉ~êÅÜíÉ~ãÑêçãbqewìêáÅÜ Ü~ë
ëáãìä~íÉÇ~QRJèèìÄáíÅáêÅìáíìëáåÖíÜÉ`çêáff
ëìéÉêÅçãéìíÉê~íi~ïêÉåÅÉ_ÉêâÉäÉók~íáçå~äi~ÄK
qÜÉëáãìä~íáçåêÉéêÉëÉåíëíÜÉä~êÖÉëíëáãìä~íáçåçÑ
~èìÄáíJÄ~ëÉÇëóëíÉãíçÇ~íÉK qÜÉ`çêáff
ëìéÉêÅçãéìíÉêÜ~ë~éÉ~âéÉêÑçêã~åÅÉçÑ OVKN
éÉí~Ñäçéë~åÇNm_çÑ ~ÖÖêÉÖ~íÉãÉãçêóK qÜÉ
ëáãìä~íáçåëçÑ äçïJÇÉéíÜê~åÇçãèì~åíìã
ÅáêÅìáíëïÉêÉçêáÖáå~ääóéêçéçëÉÇÄódççÖäÉ~ë~

ÇÉãçåëíê~íáçåçÑ èì~åíìã ëìéêÉã~ÅóK

qÜÉbqewìêáÅÜíÉ~ãéä~åëíç~ÇÇãçêÉèìÄáíëíç
íÜÉáêëáãìä~íáçåK ^äíÜçìÖÜ QVJèìÄáíëáëïáÇÉäóJ
ÜÉäÇ~ëíÜÉéçáåí~íïÜáÅÜèì~åíìãÇÉîáÅÉë
ëìêé~ëëíÜÉãçëíÅ~é~ÄäÉíê~Çáíáçå~ä
ëìéÉêÅçãéìíÉêë~åÇíÜï~êíä~êÖÉêëáãìä~íáçåëI íÜÉ
êÉëÉ~êÅÜÉêëéä~åíçêÉ~ÅÜíÜáëíÜêÉëÜçäÇK

Superconductivity Roundup
Events & Opportunities from Around the Industry 



sw j~êâÉíKÄáò Ü~ëêÉäÉ~ëÉÇíÜÉ“pìéÉêÅçåÇìÅíáåÖ
táêÉj~êâÉíOMNT” êÉëÉ~êÅÜêÉéçêíáåïÜáÅÜáí
çÑÑÉêë~å~å~äóëáëçÑ íÜÉëìéÉêÅçåÇìÅíáåÖïáêÉ
ã~êâÉíÑêçãOMNTíçOMOOK qÜÉêÉéçêíáåÅäìÇÉë~å
~å~äóëáëçÑ ~åìãÄÉêçÑ âÉóîÉåÇçêëáåÅäìÇáåÖ
^ãÉêáÅ~åpìéÉêÅçåÇìÅíçê`çêéçê~íáçåI _êìâÉê
`çêéçê~íáçåI cìàáâìê~iíÇKI cìêìâ~ï~bäÉÅíêáÅ`çKI
iíÇKI pìéÉêÅçåÇìÅíçêqÉÅÜåçäçÖáÉëfåÅKI g~é~å
pìéÉêÅçåÇìÅíçêqÉÅÜåçäçÖóI fåÅKI pìãáíçãç
bäÉÅíêáÅfåÇìëíêáÉëI iíÇKI pìéÉêÅçåfåÅKI pìéÉêçñI
~åÇqÜÉî~aìååëÅÜáÅÜííÉÅÜåáâdãÄeK

sw `Üáå~ Ü~ëÅçãéäÉíÉÇ ~NMJóÉ~êéêçÖê~ã
íÜêçìÖÜïÜáÅÜáíëìééäáÉÇáíëëÜ~êÉçÑ íÜÉ
ëìéÉêÅçåÇìÅíáåÖëíê~åÇÑçêíÜÉ fqboÑìëáçå
êÉ~Åíçê’ëã~ÖåÉíëóëíÉãëK `ÜáåÉëÉáåÇìëíêóÜ~ë
éêçÇìÅÉÇ~ééêçñáã~íÉäóSRBçÑ íÜÉkÄqáëíê~åÇ
åÉÉÇÉÇÑçêfqbo’ëéçäçáÇ~äÑáÉäÇÅçáäë~åÇTKRBçÑ
íÜÉkÄPpåëíê~åÇåÉÉÇÉÇÑçêáíëíçêçáÇ~äÑáÉäÇÅçáäëK

j~åìÑ~ÅíìêáåÖíÜÉëíê~åÇíçfqbo’ëèì~äáíó
ëéÉÅáÑáÅ~íáçåëêÉèìáêÉÇÇÉí~áäÉÇoCa~åÇ
èì~äáÑáÅ~íáçå éÜ~ëÉëI ~ëïÉää~ëÅäçëÉÅççéÉê~íáçå
ïáíÜíÜÉfqbolêÖ~åáò~íáçå~åÇçíÜÉêëíê~åÇ
ëìééäáÉêëK

qÜÉä~ëíÄ~íÅÜçÑ kÄqáëíê~åÇäÉÑííÜÉ`ÜáåÉëÉ
ã~åìÑ~ÅíìêáåÖÑ~Åáäáíóáåj~êÅÜK kÄPpåëíê~åÇ

éêçÇìÅíáçåï~ëÅçãéäÉíÉÇáåOMNRK ^ÅÉêÉãçåó
ï~ëÜÉäÇíçÅÉäÉÄê~íÉíÜÉÅçãéäÉíáçåçÑ íÜÉ
éêçÖê~ã~ííÜÉÑ~ÅáäáíóçÑ ëíê~åÇëìééäáÉêtÉëíÉêå
pìéÉêÅçåÇìÅíáåÖqÉÅÜåçäçÖáÉëEtpqFK

sw fqbo ëÉé~ê~íÉäó~ååçìåÅÉÇíÜ~ííÜÉÑáêëíNNMJ
íçåïáåÇáåÖé~Åâ éêçÇìÅÉÇáåbìêçéÉÑçêíÜÉ
íçêçáÇ~äÑáÉäÇã~ÖåÉíëóëíÉãáëêÉ~ÇóíçÄÉ
íê~åëÑÉêêÉÇ íçÅçåíê~Åíçêpfjf`K b~ÅÜïáåÇáåÖ
é~ÅâI çêÅÉåíê~äÅçêÉI áëÑçêãÉÇÑêçãëÉîÉåëí~ÅâÉÇ
ÇçìÄäÉé~åÅ~âÉëçÑ kÄPpåëìéÉêÅçåÇìÅíçêïçìåÇ

áåíç~aJëÜ~éÉI áåëÉêíÉÇáåíçãÉÅÜ~åáÅ~äëìééçêí
ëíêìÅíìêÉëÅ~ääÉÇê~Çá~äéä~íÉëI ~åÇáåëìä~íÉÇK qÜÉ
êÉëáåáãéêÉÖå~íáçåçÑ íÜÉÑìääëí~ÅâÉÇ~ëëÉãÄäó
ï~ëçåÉçÑ íÜÉÑáå~äëíÉéëéÉêÑçêãÉÇáåi~péÉòá~I
fí~äóI áåçêÇÉêíçÉäÉÅíêáÅ~ääóáåëìä~íÉíÜÉ
ÅçãéçåÉåí~åÇÅêÉ~íÉ~êáÖáÇ~ëëÉãÄäóK

açòÉåëçÑ Åçãé~åáÉëÜ~îÉé~êíáÅáé~íÉÇáåíÜÉ
èì~äáÑáÅ~íáçå~åÇéêçÇìÅíáçåçÑ íÜÉïáåÇáåÖé~ÅâK

qÜÉëÉáåÅäìÇáåÖíÜÉf`^pÅçåëçêíáìãÅçãéçëÉÇ
çÑ bkb^I qê~íçë`~îáI ~åÇ`êáçíÉÅX íÜÉ^pd
ÅçåëçêíáìãÅçãéçëÉÇçÑ ^pdpìéÉêÅçåÇìÅíçêëI
fÄÉêÇêçä~fåÖÉåÉêá~I ~åÇbäóííbåÉêÖóX cêÉåÅÜ
Åçãé~åó`kfjX ~åÇíÜÉfí~äá~åÑáêãpfjf`I
ïÜáÅÜïáääÅçåÇìÅíÅçäÇíÉëíáåÖ~åÇáåëÉêíáçåáåíç
ëíÉÉäÅ~ëÉëK

qÜÉbìêçéÉ~åaçãÉëíáÅ^ÖÉåÅóÑçêfqboáë
êÉëéçåëáÄäÉÑçêíÜÉéêçÅìêÉãÉåíçÑ åáåÉíçêçáÇ~ä
ÑáÉäÇÅçáäëéäìëçåÉëé~êÉK qÜÉg~é~åÉëÉaçãÉëíáÅ
^ÖÉåÅóI ïÜáÅÜáëêÉëéçåëáÄäÉÑçêåáåÉçíÜÉêëI ~äëç
êÉÅÉåíäóéêçÇìÅÉÇ áíëÑáêëíïáåÇáåÖé~ÅâK qÜÉÑáêëí
NTJãÉíÉêí~ääI PNMJíçåÅçãéäÉíÉÇíçêçáÇ~äÑáÉäÇ
ÅçáäI ÅçãéçëÉÇçÑ íÜÉïáåÇáåÖé~Åâ~åÇ~ëíÉÉä
Å~ëÉI ïáääÄÉëÜáééÉÇíçíÜÉfqboëáíÉáåOMNUK

sw jáÅêçëçÑí Ü~ëêÉéçêíÉÇäóÄÉÉåïçêâáåÖïáíÜ
o~ãÄìëIfåÅK çåíÜÉÇÉîÉäçéãÉåíçÑ èì~åíìã
ÅçãéìíáåÖíÉÅÜåçäçÖóK o~ãÄìëáëâåçïåÑçêíÜÉ
ÇÉîÉäçéãÉåíçÑ oao^j~åÇÅçãéìíÉêãÉãçêó
ëóëíÉãëK qÜÉÅçää~Äçê~íáçåI ÄÉÖìåáåOMNRI áë
ÑçÅìëÉÇçåíÜÉÇÉîÉäçéãÉåíçÑ ~éêçíçíóéÉèì~åíìã
ÅçãéìíáåÖëóëíÉãïáíÜãÉãçêóëìÄëóëíÉãëíÜ~í
Å~åÄÉÅççäÉÇ~íÅêóçÖÉåáÅíÉãéÉê~íìêÉëK

`êóçÖÉåáÅãÉãçêóÜ~ëÄÉÉåéêçéçëÉÇ~ë~
éçëëáÄäÉêÉéä~ÅÉãÉåíÑçêÉñáëíáåÖãÉãçêó
íÉÅÜåçäçÖáÉëäáâÉaaoao^jK fí’ëÄÉÅçãáåÖÜ~êÇ
íçã~âÉëã~ääÉêãÉãçêóÅÜáéëïáíÜãçêÉÅ~é~Åáíó
ìëáåÖÅìêêÉåííÉÅÜåçäçÖáÉëK

^ëëÉêîÉêë~êÉÄÉáåÖäç~ÇÉÇïáíÜãçêÉãÉãçêóíç
êìå~ééäáÅ~íáçåëäáâÉã~ÅÜáåÉäÉ~êåáåÖ~åÇ
~å~äóíáÅëI ~ëã~ääÄçñçÑ ÅêóçÖÉåáÅãÉãçêóÅçìäÇ
êÉéä~ÅÉä~êÖÉ~êê~óëçÑ ao^jK `êóçÖÉåáÅ
ãÉãçêóÄäçÅâëã~ó~äëçÄÉÑ~ëíÉê~åÇãçêÉ
ÉÑÑáÅáÉåí~íÅççäÉêíÉãéÉê~íìêÉëáåÇ~í~ÅÉåíÉêëK

tÜáäÉjáÅêçëçÑíáëáåíÉêÉëíÉÇáåÅêóçÖÉåáÅ
ãÉãçêóI íÜÉèì~åíìãíÉÅÜåçäçÖóÄÉáåÖéìêëìÉÇ
ÄóíÜÉÅçãé~åóÇçÉëåçíáåÅçêéçê~íÉ
ëìéÉêÅçåÇìÅíáåÖgçëÉéÜëçåàìåÅíáçåëK fåëíÉ~ÇI
jáÅêçëçÑí’ëèì~åíìãÅçãéìíáåÖëóëíÉãáëÄ~ëÉÇ
çå~åÉïíçéçäçÖóI ÉñçíáÅã~íÉêá~äëI ~åÇ~å~ëJçÑJ
óÉíìåÇáëÅçîÉêÉÇé~êíáÅäÉI ~åÇ~ëëìÅÜáíÅçìäÇÄÉ
óÉ~êëçêÉîÉåÇÉÅ~ÇÉëÄÉÑçêÉáíáëêÉäÉ~ëÉÇK
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sw qÜÉj~êâÉíoÉéçêíë Ü~ëêÉäÉ~ëÉÇíÜÉ“däçÄ~ä
pìéÉêÅçåÇìÅíáåÖc~ìäí`ìêêÉåíiáãáíÉêEpc`iF
fåÇìëíêój~êâÉíoÉëÉ~êÅÜOMNT” êÉëÉ~êÅÜêÉéçêíáå
ïÜáÅÜáíÑçêÉÅ~ëíëíÜÉpc`iã~êâÉííÜêçìÖÜOMOOK
qÜÉêÉéçêíáåÅäìÇÉëÇÉí~áäëêÉÖ~êÇáåÖéêçÇìÅíáçåI
êÉîÉåìÉI Öêçëëã~êÖáåI Åçåëìãéíáçåî~äìÉ~åÇ
îçäìãÉI ë~äÉéêáÅÉI ~åÇáãéçêí~åÇÉñéçêíî~äìÉëK

sw cäçêáÇ~pí~íÉråáîÉêëáíó’ëEcprF^ééäáÉÇ
pìéÉêÅçåÇìÅíáîáíó`ÉåíÉê E^p`FÜ~ëÜáêÉÇi~åÅÉ
`ççäÉóI ÑçêãÉêäóïáíÜíÜÉcÉêãák~íáçå~ä
^ÅÅÉäÉê~íçêi~ÄEcÉêãáä~ÄFK ^p`áëÄ~ëÉÇ~ííÜÉ
cpr’ëk~íáçå~äeáÖÜj~ÖåÉíáÅcáÉäÇi~Ä
Ej~Öi~ÄFK

`ççäÉóïçêâÉÇçåëìéÉêÅçåÇìÅíáåÖã~íÉêá~äë~ë~
Öê~Çì~íÉëíìÇÉåí~ííÜÉråáîÉêëáíóçÑ táëÅçåëáå
ErtFìåÇÉêa~îáÇi~êÄ~äÉëíáÉêI êÉÅÉáîáåÖÜáë
ÇçÅíçê~äÇÉÖêÉÉáåNVVPK i~êÄ~äÉëíáÉêáëÅìêêÉåíäó
`ÜáÉÑ j~íÉêá~äëpÅáÉåíáëí~í^p`K `ççäÉóÜ~ëÜÉäÇ
éçëáíáçåë~ík~íáçå~äfåëíáíìíÉçÑ pí~åÇ~êÇë~åÇ
qÉÅÜåçäçÖóI rtI ~åÇ_êççâÜ~îÉåk~íáçå~äi~ÄK

aìêáåÖÜáëíáãÉ~ícÉêãáä~ÄI `ççäÉóÅççêÇáå~íÉÇ
ãìäíáìåáîÉêëáíóêÉëÉ~êÅÜíçìåÇÉêëí~åÇíÜÉÉÑÑÉÅíë
çÑ ãÉí~äïçêâáåÖ~åÇÅÜÉãáÅ~äéçäáëÜáåÖçåíÜÉ
ëìéÉêÅçåÇìÅíáåÖéêçéÉêíáÉëçÑ ÜáÖÜJéìêáíó
åáçÄáìãìëÉÇáåäáåÉ~ê~ÅÅÉäÉê~íçêëK cprï~ë~
é~êíáÅáé~åíáåíÜÉéêçÖê~ãK

^ícprI ÜÉïáääïçêâéêáã~êáäóíçÜÉäéÉñé~åÇ
êÉëÉ~êÅÜçééçêíìåáíáÉëáå~êÉ~ëïÜÉêÉëÅáÉåíáëíë
Ü~îÉåçíÅçããçåäóìëÉÇëìéÉêÅçåÇìÅíáåÖ
ã~ÖåÉíëçêã~íÉêá~äëK cçêÉñ~ãéäÉI ÜÉïáääÉñéäçêÉ
ÜçïëìéÉêÅçåÇìÅíáåÖÅçáäëÅçìäÇÄÉìëÉÇ~íäçïÉê
ÑáÉäÇë~åÇï~êãÉêíÉãéÉê~íìêÉëíÜ~åj~Öi~Ä’ë
ëóëíÉãëíçéçïÉêçÑÑëÜçêÉïáåÇíìêÄáåÉë~åÇÜçï
íçÉå~ÄäÉíÜÉìëÉçÑ ÜáÖÜJéçïÉêÉäÉÅíêçåÄÉ~ãëÑçê
áåÇìëíêóÄóã~âáåÖíÜÉ~ÅÅÉäÉê~íçêé~êíÅçãé~Åí
~åÇëìéÉêÅçåÇìÅíáåÖK `ççäÉóïáääàçáåcpráå
^ìÖìëíK

sw ^jp` Ü~ë~ååçìåÅÉÇíÜ~íbäÉÅíêáÅ~ä
`çåëìäí~åíëIfåÅK Eb`fFçÑ _áääáåÖëI jqI áëåçï~
ÅÉêíáÑáÉÇáåëí~ääÉê çÑ ^jp`’ëëìéÉêÅçåÇìÅíáåÖ
oÉëáäáÉåíbäÉÅíêáÅdêáÇ EobdFëçäìíáçåëáåíÜÉrKpK
qÜÉ~ååçìåÅÉãÉåíáë~åÉñé~åëáçåíç^jp`’ë
ÉñáëíáåÖëíê~íÉÖáÅêÉä~íáçåëÜáéáåïÜáÅÜb`f

éÉêÑçêãÉÇÉåÖáåÉÉêáåÖI éêçÅìêÉãÉåíI ~åÇ
ÅçåëíêìÅíáçåEbm`FëÉêîáÅÉëíççîÉê~ÇçòÉå
éêçàÉÅíëïáíÜ^jp`’ëÖêáÇéêçÇìÅíëK b`fáë~
íê~åëãáëëáçåCÇáëíêáÄìíáçåEqCaFÅçåëìäíáåÖ
ÇÉëáÖåÑáêã~åÇçåÉçÑ íÜÉä~êÖÉëíëéÉÅá~äíóbm`
Åçãé~åáÉëáåíÜÉrKpK

^ë^jp`~ÅÅÉéíëobdéêçàÉÅíë~ëéêáãÉ
Åçåíê~ÅíçêíçrKpK ìíáäáíáÉëI Ü~îáåÖéêçîÉåbm`
Å~é~ÄáäáíáÉëëÜçìäÇÑ~Åáäáí~íÉëãççíÜÅçåëíêìÅíáçå
~åÇáåëí~ää~íáçåçÑ íÜÉobdéêçÇìÅíK b`fÑìêíÜÉê
Éå~ÄäÉë^jp`íççÑÑÉêobdëçäìíáçåëíç~
éçíÉåíá~ääóÄêç~ÇÉêÅìëíçãÉêÄ~ëÉ~åÇÉëí~ÄäáëÜÉë
~ÇÇáíáçå~äÅÜ~ååÉäëíçã~êâÉíáåkçêíÜ^ãÉêáÅ~K

^ëéÉÅíëçÑ éêçàÉÅíëíÜ~í~êÉÉñéÉÅíÉÇíçÄÉ
ëìééçêíÉÇÄób`fáåÅäìÇÉëìÄëí~íáçåÅçåëíêìÅíáçå
~åÇãçÇáÑáÅ~íáçåë~ëïÉää~ëáåëí~ää~íáçåçÑ Å~ÄäÉ
ÇìÅí~åÇ~åÅáää~êóÉèìáéãÉåíI áåÅäìÇáåÖÅççäáåÖ
ëóëíÉãëI áå~ÇÇáíáçåíçêÉä~íÉÇÉåÖáåÉÉêáåÖK ^jp`
~åÇb`f’ëêÉä~íáçåëÜáéáëåçåJÉñÅäìëáîÉ~åÇ^jp`
ÅçåíáåìÉëíçïçêâíçèì~äáÑóçíÜÉêbm`Åçãé~åáÉë
~ëÅÉêíáÑáÉÇáåëí~ääÉêëçÑ obdëçäìíáçåëáåçêÇÉêíç
çÑÑÉêíÜÉã~êâÉíãìäíáéäÉ~ééêç~ÅÜÉëK

sw jÉîáçåjÉÇáÅ~äpóëíÉãë Ü~ëÉåíÉêÉÇ~ëíê~íÉÖáÅ
~ÖêÉÉãÉåíïáíÜãÉÇmÜçíçådãÄe íçáåíÉÖê~íÉ
fã~ÖáåÖoáåÖI ~ÅçåÉÄÉ~ãÅçãéìíÉÇíçãçÖê~éÜó
E`_`qFëóëíÉãÑçêîçäìãÉíêáÅáã~ÖÉÖìáÇ~åÅÉI
ïáíÜíÜÉjbsflkpORMá ïáíÜevmbop`^kI
jÉîáçå’ëëìéÉêÅçåÇìÅíáåÖéÉåÅáäJÄÉ~ãëÅ~ååáåÖ
éêçíçåíÜÉê~éóëóëíÉãK jÉîáçåã~êâÉíëíÜÉ
jbsflkpORM~ëíÜÉãçëíÅçãé~Åíéêçíçå
íÜÉê~éóëóëíÉãçåíÜÉã~êâÉíK

`_`qáã~ÖáåÖÜÉäéëíçéêÉÅáëÉäóéçëáíáçåé~íáÉåíë
ÑçêéÉåÅáäÄÉ~ãéêçíçåíÜÉê~éóK fåJêççã`_`q
ïáääÉå~ÄäÉìëÉêëíçíêÉ~íé~íáÉåíëïáíÜáã~ÖÉ
ÖìáÇÉÇê~Çá~íáçåíÜÉê~éóEfdoqFíÉÅÜåçäçÖó~åÇ
ÇÉäáîÉêÜáÖÜJéêÉÅáëáçåéçëáíáçåáåÖ~åÇ~Ç~éíáîÉ
éêçíçåíÜÉê~éóK
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rKpKpìéÉêÅçåÇìÅíááîááíóm~íÉåíë

p``çáäaÉîáÅÉïáíÜpïáíÅÜ~ÄäÉ`çåÇìÅíçê
pfbjbkp^hqfbkdbpbiip`e^cq
aÉÅK OTI OMNS
rKpK m~íÉåíkçK VRPMRQV
få~ÅçáäÇÉîáÅÉïáíÜ~íäÉ~ëíçåÉÉäÉÅíêáÅ~äÅçáä
ïáåÇáåÖïáíÜp`ÅçåÇìÅíçêã~íÉêá~äI íÜÉÅçáä
ïáåÇáåÖáëé~êíçÑ ~ëÉäÑJÅçåí~áåÉÇÅáêÅìáíÑçê
Ñçêã~íáçåçÑ ~ÅçåíáåìçìëÅìêêÉåíK qÜÉÅäçëÉÇ
ÅáêÅìáíÜ~ë~ëïáíÅÜ~ÄäÉÅçåÇìÅíçêëÉÅíáçåïÜáÅÜÅ~å
ÄÉëïáíÅÜÉÇÄÉíïÉÉå~p`ëí~íÉ~åÇ~åçêã~ääó
ÅçåÇìÅíáåÖëí~íÉÄó~ã~ÖåÉíáÅÇÉîáÅÉK
jçåáíçêáåÖíÜÉfåíÉÖêáíóçÑ~máéÉäáåÉ
båápKéK^K
g~åK PI OMNT
rKpK m~íÉåíkçK VRPRMPT
^åáåëéÉÅíáçå~éé~ê~íìëÑçêãçåáíçêáåÖíÜÉ
ëíêìÅíìê~äáåíÉÖêáíóçÑ ~éáéÉäáåÉÅçãéêáëáåÖ~p`
ÉäÉÅíêçã~ÖåÉíëìáí~ÄäÉÑçêÖÉåÉê~íáåÖ~ã~ÖåÉíáÅ
ÑáÉäÇX ~Åêóçëí~íÑçêÅçåí~áåáåÖ~åÇéêÉëÉêîáåÖë~áÇp`
ÉäÉÅíêçã~ÖåÉí~í~äçïíÉãéÉê~íìêÉX ~íäÉ~ëííïç
ã~ÖåÉíáÅÅçåîÉóçêëÅçååÉÅíÉÇ~íçééçëáíÉÉåÇëçÑ
íÜÉÅêóçëí~íÑçêÅçåîÉóáåÖíÜÉã~ÖåÉíáÅÑáÉäÇ
ÖÉåÉê~íÉÇÄóíÜÉp`ÉäÉÅíêçã~ÖåÉííçíÜÉï~ääçÑ íÜÉ
éáéÉäáåÉ~åÇÑ~Åáäáí~íáåÖíÜÉÅäçëáåÖçÑ ~ã~ÖåÉíáÅ
ÅáêÅìáíX ~íäÉ~ëíçåÉëÉåëçêëóëíÉãÑçêêÉîÉ~äáåÖíÜÉ
áåíÉåëáíóçÑ íÜÉã~ÖåÉíáÅÑáÉäÇK qÜÉáåëéÉÅíáçå
~éé~ê~íìë~Çî~åí~ÖÉçìëäó~ääçïëíÜÉäçÅ~äáò~íáçåçÑ
éçëëáÄäÉëíêìÅíìê~äáãéÉêÑÉÅíáçåëçê~åçã~äáÉëçÑ íÜÉ
ï~ääëçÑ ~éáéÉäáåÉ � I ìëáåÖ~ãçêÉÉÑÑáÅáÉåíã~ÖåÉí
ïáíÜêÉëéÉÅííçíÜçëÉåçêã~ääóìëÉÇáåíÜÉ“éáÖë”
âåçïåáåíÜÉëí~íÉçÑ íÜÉ~êíK
jof^éé~ê~íìë~åÇnìÉåÅÜáåÖmêÉîÉåíáçåaÉîáÅÉ
eáí~ÅÜáI iíÇK
g~åK PI OMNT
rKpK m~íÉåíkçK VRPSSQV
fåçêÇÉêíçéêÉîÉåíèìÉåÅÜáåÖÅ~ìëÉÇ~ÅÅáÇÉåí~ääóáå
~p`ã~ÖåÉíI ~åjof~éé~ê~íìëîáÄê~íÉëíÜÉp`
ã~ÖåÉíáåçêÇÉêíçéêÉîÉåíèìÉåÅÜáåÖçÑ íÜÉp`
ã~ÖåÉíáå~íáãÉéÉêáçÇÑçêïÜáÅÜ~éêÉÇÉíÉêãáåÉÇ
áã~ÖáåÖëÉèìÉåÅÉáëåçíÉñÉÅìíÉÇK ^ë~ëéÉÅáÑáÅ
ãÉíÜçÇI ~Öê~ÇáÉåíã~ÖåÉíáÅÑáÉäÇã~óÄÉÖÉåÉê~íÉÇ
Äó~Öê~ÇáÉåíã~ÖåÉíáÅÑáÉäÇÅçáäÑçê~åáã~ÖáåÖ
ëÉèìÉåÅÉçÑ íÜÉjof~éé~ê~íìëI çê~Öê~ÇáÉåí

ã~ÖåÉíáÅÑáÉäÇã~óÄÉÖÉåÉê~íÉÇìëáåÖ~Öê~ÇáÉåí
ã~ÖåÉíáÅÑáÉäÇÅçáäÑçêîáÄê~íáçåéêçîáÇÉÇ~é~êíÑêçã
íÜÉÖê~ÇáÉåíã~ÖåÉíáÅÑáÉäÇÅçáäÑçê~åáã~ÖáåÖ
ëÉèìÉåÅÉK få~ÇÇáíáçåI áå~éÉêáçÇÑçêïÜáÅÜíÜÉ
éêÉÇÉíÉêãáåÉÇáã~ÖáåÖëÉèìÉåÅÉáëåçíÉñÉÅìíÉÇI ~
éÜ~åíçãã~óÄÉáã~ÖÉÇíçéêÉîÉåííÜÉèìÉåÅÜáåÖçÑ
íÜÉp`ã~ÖåÉíK
cáäíÉêÜ~îáåÖ~aáÉäÉÅíêáÅfåëÉêíïáíÜp`cáäã
fåëíáíìíÉçÑ mÜóëáÅëI `ÜáåÉëÉ^Å~ÇÉãóçÑ pÅáÉåÅÉëX
_ÉáàáåÖeì~êçåíX qá~åÅÜì~åÖpìéÉêÅçåÇìÅíqÉÅÜaÉî
`çX råáîÉêëáíóçÑ pÅáÉåÅÉ~åÇqÉÅÜåçäçÖó_ÉáàáåÖX
rëáâçîfåëío~ÇáçéÜóëáÅëCbäÉÅíêçåáÅëX k^pr
g~åK PI OMNT
rKpK m~íÉåíkçK VRPTNVR
^Ä~åÇJé~ëëÑáäíÉêÜ~îáåÖ~ÄçÇóI ~êÉÅí~åÖìä~ê
ï~îÉÖìáÇÉI ~åÇ~ÇáÉäÉÅíêáÅáåëÉêíI íÜÉÇáÉäÉÅíêáÅáåëÉêí
Ü~ë~ÇáÉäÉÅíêáÅéä~íÉ~åÇ~eqpÑáäãáåäáåÉïáíÜ
êÉÅí~åÖìä~êïáåÇçïëçÑ íÜÉë~ãÉÜÉáÖÜíK qÜÉ
ï~îÉÖìáÇÉÜ~ë~× ÄÅêçëëJëÉÅíáçåI ~ÄÉáåÖäÉåÖíÜçÑ
íÜÉäçåÖëáÇÉï~ääë~åÇÄíÜÉäÉåÖíÜçÑ íÜÉëÜçêíëáÇÉ
ï~ääëK b~ÅÜäçåÖëáÇÉï~ääÜ~ë~ÑáñáåÖÖêççîÉ~ííÜÉ
ÅÉåíê~äéçêíáçå~åÇ~êÉÅí~åÖìä~êêÉÅÉëëáåíÜÉÑáñáåÖ
ÖêççîÉK qÜÉÇáÉäÉÅíêáÅéä~íÉÜ~ëíïçÉåÇëáåíÜÉ
ÑáñáåÖÖêççîÉë~åÇáëëóããÉíêáÅïáíÜ~éÉêéÉåÇáÅìä~ê
ÄáëÉÅíáåÖéä~åÉçÑ íÜÉäçåÖëáÇÉï~ääK qÜÉêÉÅí~åÖìä~ê
êÉÅÉëëáëëóããÉíêáÅíçíÜÉéÉêéÉåÇáÅìä~êÄáëÉÅíáåÖ
éä~åÉ~åÇÜ~ëíÜÉë~ãÉäÉåÖíÜ~ëíÜ~íçÑ íÜÉ
ï~îÉÖìáÇÉI ïáíÜáíëïáÇíÜïë~íáëÑóáåÖíYïY~LOI ~åÇ
ÇÉéíÜÇë~íáëÑóáåÖÇYλLQI íÄÉáåÖíçí~äíÜáÅâåÉëëçÑ
íÜÉÇáÉäÉÅíêáÅéä~íÉ~åÇíÜÉeqpÑáäãI ~åÇλ íÜÉ
ï~îÉäÉåÖíÜçÑ íÜÉÅÉåíê~äÑêÉèìÉåÅóçÑ íÜÉé~ëëJÄ~åÇ
çÑ íÜÉÄ~åÇJé~ëëÑáäíÉêK
oçíçêÑçê~åbäÉÅíêáÅj~ÅÜáåÉ
pfbjbkp^hqfbkdbpbiip`e^cq
g~åK PI OMNT
rKpK m~íÉåíkçK VRPTPTQ
^êçíçêÑçêãÉäÉÅíêáÅã~ÅÜáåÉáåÅäìÇÉë~êçíçêÄçÇó
íÜ~íêçí~íÉë~Äçìí~å~ñáëçÑ êçí~íáçåI íÜÉêçíçêÄçÇó
Ü~îáåÖ~p`êçíçêïáåÇáåÖ~åÇÅççäáåÖ~êê~åÖÉãÉåí
éêçîáÇÉÇÑçêÅççäáåÖíÜÉêçíçêïáåÇáåÖÜ~îáåÖ~í
äÉ~ëíçåÉé~áêçÑ ÅççäáåÖíìÄÉäççéëÇáëéçëÉÇ
ëìÄëí~åíá~ääóê~Çá~ääóçééçëáíÉÉ~ÅÜçíÜÉêçåíÜÉêçíçê
ÄçÇóI ïÜÉêÉáå~ÅêóçÖÉåáÅÅççä~åíáëíê~åëéçêíÉÇáå
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íÜÉ~ñá~äÇáêÉÅíáçåáåíÜÉÅççä~åííìÄÉäççéëÑêçã~
Ñáêëí~ñá~äêçíçêÉåÇíç~ëÉÅçåÇI çééçëáíÉ~ñá~äêçíçê
ÉåÇ~åÇÄ~ÅâïÜÉåíÜÉêçíçêêçí~íÉë~ÄçìííÜÉ~ñáëçÑ
êçí~íáçåK låÉçêãçêÉÅçååÉÅíáåÖíìÄÉë~êÉéêçîáÇÉÇ
áåíÜÉÅççäáåÖ~êê~åÖÉãÉåí~åÇÅçååÉÅíçåÉÅççäáåÖ
íìÄÉäççéíçíÜÉçíÜÉêÅççäáåÖíìÄÉäççéK

táåÇqìêÄáåÉÜ~îáåÖ~eqpdÉåÉê~íçê

bksfpflkbkbodvEabkj^ohF^mp

g~åì~êóNMI OMNT

rKpK m~íÉåíkçK VRQNMSQ

^ïáåÇíìêÄáåÉÜ~ë~ïáåÇíìêÄáåÉíçïÉêïáíÜ~å~ÅÉääÉ

éêçîáÇÉÇçåíÜÉíçéíçïÜáÅÜ~êçíçêÜìÄïáíÜçåÉçê

ãçêÉïáåÇíìêÄáåÉÄä~ÇÉëáëêçí~í~ÄäóãçìåíÉÇÄó~

êçíçêëÜ~ÑíK ^ÖÉåÉê~íçêáë~êê~åÖÉÇáåíÜÉå~ÅÉääÉI

ïÜÉêÉáåíÜÉp`êçíçêÅçáäëáåÇìÅÉ~ÅìêêÉåíáåíÜÉëí~íçê

ÅçáäëïÜÉåíÜÉêçíçêáëêçí~íÉÇI ~åÇïÜÉêÉáåíÜÉëí~íçê

Åçáäë~êÉ~êê~åÖÉÇáå~íäÉ~ëíÑçìêéÜ~ëÉëK låÉçêãçêÉ

ÅçåîÉêíÉêãçÇìäÉëÅçåîÉêííÜÉéçïÉêçìíéìíÑêçãíÜÉ

ÖÉåÉê~íçêëçíÜ~íáíã~íÅÜÉëíÜÉéçïÉêçÑ ~éçïÉêÖêáÇK

qÜÉÖÉåÉê~íçêëáÇÉçÑ íÜÉÅçåîÉêíÉêãçÇìäÉëÅçãéêáëÉë~

åìãÄÉêçÑ êÉÅíáÑóáåÖÅáêÅìáíëÉèì~äíçíÜÉéÜ~ëÉëáåíÜÉ

ÖÉåÉê~íçêI ïÜáäÉíÜÉéçïÉêÖêáÇëáÇÉÅçãéêáëÉë~

åìãÄÉêçÑ áåîÉêíáåÖÅáêÅìáíëÉèì~äíçíÜÉéÜ~ëÉëçÑ íÜÉ

éçïÉêÖêáÇK qÜáë~ääçïëíÜÉíê~åëáÉåíçÑ íÜÉ

ÉäÉÅíêçã~ÖåÉíáÅÄê~âÉíçêèìÉêÉä~íáîÉíçíÜÉåçãáå~ä

ÉäÉÅíêçã~ÖåÉíáÅíçêèìÉçÑ íÜÉÖÉåÉê~íçêíçÄÉêÉÇìÅÉÇK

qÜÉêáééäÉëçÑ íÜÉÉäÉÅíêçã~ÖåÉíáÅíçêèìÉ~êÉ~äëç

êÉÇìÅÉÇëáåÅÉíÜÉëïáíÅÜáåÖÑêÉèìÉåÅóçÑ íÜÉÅçåîÉêíÉêáë

áåÅêÉ~ëÉÇK qÜáëáåíìêåêÉÇìÅÉëíÜÉãÉÅÜ~åáÅ~äëíêÉëëÉë

çÅÅìêêáåÖáåíÜÉÇêáîÉíê~áåáåíÜÉÉîÉåíçÑ ~Ñ~áäìêÉçê

ÉêêçêçÅÅìêêáåÖáåçåÉçÑ íÜÉÅçåîÉêíÉêãçÇìäÉëK qÜÉ

éêÉëÉåíáåîÉåíáçå~äëçêÉä~íÉëíç~ãÉíÜçÇçÑ çéÉê~íáçå

çÑ ëìÅÜ~ïáåÇíìêÄáåÉïÜÉêÉíÜÉÇÉÑÉÅíáîÉÅçåîÉêíÉê

ãçÇìäÉáëëÉäÉÅíáîÉäóëïáíÅÜÉÇçÑÑ ~åÇíÜÉïáåÇíìêÄáåÉ

áëéìíáåíççéÉê~íáçå~Ö~áå~í~äçïÉêçéÉê~íáçåäÉîÉäK

p`j~ÖåÉíëïáíÜqÜÉêã~äo~Çá~íáçåpÜáÉäÇë

páÉãÉåëmi`

g~åK NMI OMNT

rKpK m~íÉåíkçK VRQPMSS

^ÅóäáåÇêáÅ~äp`ã~ÖåÉíÜ~ë~åìãÄÉêçÑ ~ñá~ääóJ~äáÖåÉÇ

~ååìä~êÅçáäëçÑ p`ïáêÉI ~êê~åÖÉÇÑçêÅççäáåÖÄó

íÜÉêã~äÅçåÇìÅíáçåíÜêçìÖÜ~ÅççäÉÇëìêÑ~ÅÉáå

ãÉÅÜ~åáÅ~äÅçåí~ÅíïáíÜíÜÉÅçáäëK qÜÉÅçáäë~êÉ

éêçîáÇÉÇïáíÜ~ÅêóçÖÉåáÅê~Çá~íáçåëÜáÉäÇäçÅ~íÉÇ

ÄÉíïÉÉåêÉëéÉÅíáîÉê~Çá~ääóáååÉêëìêÑ~ÅÉëçÑ íÜÉÅçáäë

~åÇêÉëéÉÅíáîÉ~ñÉëçÑ íÜÉÅçáäëK qÜÉÅêóçÖÉåáÅê~Çá~íáçå

ëÜáÉäÇáëÑçêãÉÇçÑ ~ãÉí~ää~óÉêáåíÜÉêã~äÅçåí~ÅíïáíÜ

íÜÉÅççäÉÇëìêÑ~ÅÉK

eáÖÜJééáååáåÖjáÅêçëíêìÅíìêÉëáåmçëíJééêçÇìÅíáçå

v_`l`çåÇìÅíçêë

r`ÜáÅ~Öç^êÖçååÉI ii`

g~åK NMI OMNT

rKpK m~íÉåíkçK VRQPQVS

^ãÉíÜçÇÅçãéêáëáåÖáêê~Çá~íáåÖ~éçäóÅêóëí~ääáåÉê~êÉ

É~êíÜãÉí~äJ~äâ~äáåÉÉ~êíÜãÉí~äJíê~åëáíáçåãÉí~äJçñáÇÉ

p`ä~óÉêïáíÜéêçíçåëÜ~îáåÖ~åÉåÉêÖóçÑ NíçSjÉsK

qÜÉáêê~Çá~íáåÖéêçÅÉëëéêçÇìÅÉë~åáêê~Çá~íÉÇä~óÉêíÜ~í

ÅçãéêáëÉëê~åÇçãäóÇáëéÉêëÉÇÇÉÑÉÅíëïáíÜ~å~îÉê~ÖÉ

Çá~ãÉíÉêáåíÜÉê~åÖÉçÑ NíçNMåãK

p``çáämêçíÉÅíáçåjÉíÜçÇ~åÇj~ÖåÉí

k~íáçå~äfåëíáíìíÉÑçêj~íÉêá~äëpÅáÉåÅÉX g~é~å

pìéÉêÅçåÇìÅíçêqÉÅÜåçäçÖóI fåÅK

à~åK NMI OMNT

rKpK m~íÉåíkçK VRQPTRQ

^åçÄàÉÅíçÑ íÜÉéêÉëÉåíáåîÉåíáçåáëíçéêçîáÇÉ~

ãÉíÜçÇÑçêéêçíÉÅíáåÖ~p`ÅçáäI ïÜáÅÜãÉíÜçÇéêÉîÉåíë

Ç~ã~ÖÉíçíÜÉp`ÅçáäÅ~ìëÉÇÄó~èìÉåÅÜçêíÜÉäáâÉI áå

~åÉïï~óI ïáíÜçìíìëáåÖ~îçäí~ÖÉE~ÅÜ~åÖÉáåîçäí~ÖÉF

ÖÉåÉê~íÉÇáåíÜÉp`ÅçáäK mêçîáÇÉÇáëíÜÉãÉíÜçÇÑçê

éêçíÉÅíáåÖ~p`Åçáäã~ÇÉÄóïáåÇáåÖí~éÉJäáâÉp`ïáêÉ

Ü~îáåÖ~p`ä~óÉêK mçïÉêÑêçã~éçïÉêëìééäóáëëÜìí

çÑÑ Ä~ëÉÇçåíÜÉã~ÖåáíìÇÉçÑ ~ëÅêÉÉåáåÖÑáÉäÇI ïÜáÅÜáë

~ÇáÑÑÉêÉåÅÉÄÉíïÉÉå~ãÉ~ëìêÉÇã~ÖåÉíáÅÑáÉäÇ_áå~

ÇáêÉÅíáçåçÑ ~íÜáÅâåÉëëçÑ íÜÉp`ïáêÉ~í~

éêÉÇÉíÉêãáåÉÇéçëáíáçåI ~åÇ~ã~ÖåÉíáÅÑáÉäÇ_Å~äáåíÜÉ

ÇáêÉÅíáçåçÑ íÜÉíÜáÅâåÉëëçÑ íÜÉp`ïáêÉÅ~äÅìä~íÉÇ

ÇáëêÉÖ~êÇáåÖ~åÉÑÑÉÅíçÑ ëÅêÉÉåáåÖÅìêêÉåíK

mÜ~ëÉJããçÇÉ_~ëÉÇp`içÖáÅ

jáÅêçëçÑíqÉÅÜåçäçÖóiáÅÉåëáåÖI ii`

g~åK NMI OMNT

rKpK m~íÉåíkçK VRQPVRV

^ÇÉîáÅÉáåÅäìÇáåÖgçëÉéÜëçåàìåÅíáçåëI ~åÇ~íÉêãáå~ä

ÑçêêÉÅÉáîáåÖ~ëáåìëçáÇ~äÅäçÅâëáÖå~äÑçêéêçîáÇáåÖ

éçïÉêíçíÜÉgçëÉéÜëçåàìåÅíáçåëI áëéêçîáÇÉÇK qÜÉ
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ÇÉîáÅÉÑìêíÜÉêáåÅäìÇÉë~íÉêãáå~äÑçêêÉÅÉáîáåÖ~å

áåéìíëáÖå~äI ~ÅäçÅâíÉêãáå~äÑçêêÉÅÉáîáåÖ~êÉíìêåJ

íçJòÉêçÅäçÅâëáÖå~äI ~åÇ~íäÉ~ëíçåÉä~íÅÜK qÜÉ

ÇÉîáÅÉ~äëçáåÅäìÇÉë~íäÉ~ëíçåÉäçÖáÅÖ~íÉáåÅäìÇáåÖ

~íäÉ~ëí~ëìÄëÉíçÑ íÜÉgçëÉéÜëçåàìåÅíáçåëI Ñçê

éêçÅÉëëáåÖíÜÉáåéìíëáÖå~ä~åÇíÜÉêÉíìêåJíçJòÉêç

ÅäçÅâëáÖå~äíçÖÉåÉê~íÉ~ÑáêëíëáÖå~äÑçêíÜÉ~íäÉ~ëí

çåÉä~íÅÜK ^ÇÇáíáçå~ääóI íÜÉÇÉîáÅÉáåÅäìÇÉë~íäÉ~ëí

çåÉéÜ~ëÉJãçÇÉäçÖáÅáåîÉêíÉêÑçêéêçÅÉëëáåÖíÜÉ

êÉíìêåJíçJòÉêçÅäçÅâëáÖå~äíçÖÉåÉê~íÉ~ëÉÅçåÇ

ëáÖå~äÑçêíÜÉ~íäÉ~ëíçåÉä~íÅÜK qÜÉÇÉîáÅÉ~äëç

áåÅäìÇÉë~åçìíéìííÉêãáå~äÑçêéêçîáÇáåÖ~åçìíéìí

çÑ íÜÉ~íäÉ~ëíçåÉä~íÅÜÄóéêçÅÉëëáåÖíÜÉÑáêëíëáÖå~ä

~åÇíÜÉëÉÅçåÇëáÖå~äK

sçêíÉñcäìñdÉåÉê~íçê

páäáÅçåqìêÄáåÉpóëíÉãëI fåÅK

g~åK NTI OMNT

rKpK m~íÉåíkçK VRQUSUN

^ãÉíÜçÇ~åÇ~éé~ê~íìëÑçêÖÉåÉê~íáåÖÉäÉÅíêáÅáíóÄó

ÉäÉÅíêçã~ÖåÉíáÅáåÇìÅíáçåI ìëáåÖ~ã~ÖåÉíáÅÑáÉäÇ

ãçÇìä~íÉÇÄóíÜÉÑçêã~íáçåI Çáëëáé~íáçåI ~åÇ

ãçîÉãÉåíçÑ îçêíáÅÉëéêçÇìÅÉÇÄó~îçêíÉñã~íÉêá~ä

ëìÅÜ~ë~íóéÉffp`K j~ÖåÉíáÅÑáÉäÇãçÇìä~íáçå

çÅÅìêë~ííÜÉãáÅêçëÅçéáÅäÉîÉäI Ñ~Åáäáí~íáåÖíÜÉ

éêçÇìÅíáçåçÑ ÜáÖÜÑêÉèìÉåÅóÉäÉÅíêáÅéçïÉêK

dÉåÉê~íçêáåÇìÅíçêë~êÉã~åìÑ~ÅíìêÉÇìëáåÖ

ãáÅêçÉäÉÅíêçåáÅÑ~ÄêáÅ~íáçåI áå~íäÉ~ëíçåÉÇáãÉåëáçå

ÅçêêÉëéçåÇáåÖíçíÜÉëé~ÅáåÖçÑ îçêíáÅÉëK qÜÉîçêíÉñ

ã~íÉêá~äÑ~ÄêáÅ~íáçåãÉíÜçÇÉëí~ÄäáëÜÉëíÜÉ~äáÖåãÉåí

çÑ îçêíáÅÉë~åÇÖÉåÉê~íçêÅçáäëI éÉêãáííáåÖíÜÉ

ÉäÉÅíêçã~ÖåÉíáÅáåÇìÅíáçåçÑ ÉåÉêÖóÑêçãã~åó

îçêíáÅÉëáåíçã~åóÅçáäëëáãìäí~åÉçìëäó~ë~

Åìãìä~íáîÉçìíéìíçÑ ÉäÉÅíêáÅáíóK ^íÜÉêãçÉäÉÅíêáÅ

ÅóÅäÉáëìëÉÇíçÅçåîÉêíÜÉ~íÉåÉêÖóáåíçÉäÉÅíêáÅáíóK

aáÖáí~äocqê~åëÅÉáîÉêpóëíÉã

eóéêÉëI fåÅK

g~åK NTI OMNT

rKpK m~íÉåíkçK VRQUUTU

^íê~åëÅÉáîÉê~êÅÜáíÉÅíìêÉÑçêïáêÉäÉëëÄ~ëÉëí~íáçåë

ïÜÉêÉáå~Äêç~ÇÄ~åÇê~ÇáçÑêÉèìÉåÅóëáÖå~äáëÅ~êêáÉÇ

ÄÉíïÉÉå~íäÉ~ëíçåÉíçïÉêJãçìåíÉÇìåáí~åÇ~

ÖêçìåÇJÄ~ëÉÇìåáíîá~çéíáÅ~äÑáÄÉêëI çêçíÜÉêåçåJ

ÇáëíçêíáîÉãÉÇá~I áåÉáíÜÉêÇáÖáí~äçê~å~äçÖÑçêã~íK

b~ÅÜíçïÉêJãçìåíÉÇìåáíÜ~ë~å~åíÉåå~I ~å~äçÖ

~ãéäáÑáÉê~åÇ~åÉäÉÅíêçJçéíáÅ~äÅçåîÉêíÉêK qÜÉ

ÖêçìåÇìåáíÜ~ëìäíê~Ñ~ëíÇ~í~ÅçåîÉêíÉêë~åÇÇáÖáí~ä

ÑêÉèìÉåÅóíê~åëä~íçêëI ~ëïÉää~ëëáÖå~ääáåÉ~êáòÉêëI íç

ÅçãéÉåë~íÉÑçêåçåäáåÉ~êÇáëíçêíáçåáåíÜÉ~ãéäáÑáÉêë

~åÇçéíáÅ~ääáåâëáåÄçíÜÇáêÉÅíáçåëK fåçåÉ

ÉãÄçÇáãÉåíI ~íäÉ~ëíçåÉçÑ íÜÉÇáÖáí~äÇ~í~

ÅçåîÉêíÉêëI ÑêÉèìÉåÅóíê~åëä~íçêëI ~åÇäáåÉ~êáòÉêë

áåÅäìÇÉëp`ÉäÉãÉåíëãçìåíÉÇçå~ÅêóçÅççäÉêK

p``çáä~åÇp`aÉîáÅÉ

crgfhro^iqaK

g~åK OQI OMNT

rKpK m~íÉåíkçK VRROVNP

^p`ÅçáäáåÅäìÇÉëW Ñáêëí~åÇëÉÅçåÇé~åÅ~âÉÅçáäëíÜ~í

~êÉÑçêãÉÇÄóïáåÇáåÖ~p`ïáêÉI ~êÉëí~ÅâÉÇáå~

íÜáÅâåÉëëÇáêÉÅíáçåI ~åÇ~êÉ~Çà~ÅÉåííçÉ~ÅÜçíÜÉêX

~åÇ~ÅççäáåÖëìÄëíê~íÉíÜ~íáëéêçîáÇÉÇáåÅçåí~Åí

ïáíÜ~åÉåÇëìêÑ~ÅÉçÑ íÜÉÑáêëíé~åÅ~âÉÅçáä~åÇáë

ëÉé~ê~ÄäÉáåíç~éäìê~äáíóçÑ ÅççäáåÖéä~íÉëK

jÉíÜçÇÑçêj~åìÑ~ÅíìêáåÖp`táêÉ

crorh^t^bib`qof``lKI iqaKX `er_r

bib`qof`mltbo`ljm^kvI fk`lomlo q̂ba

g~åK PNI OMNT

rKpK m~íÉåíkçK VRRUUTP

^ãÉíÜçÇÑçêã~åìÑ~ÅíìêáåÖ~p`ïáêÉã~íÉêá~äáå

ïÜáÅÜíÜÉp`ÅìêêÉåíáëåçíë~íìê~íÉÇÉîÉåïÜÉå~p`

ä~óÉêáëã~ÇÉáåíç~íÜáÅâÑáäãI ~åÇ~p`ïáêÉ

ã~íÉêá~äK fåíÜÉãÉíÜçÇ~p`ä~óÉêáëÑçêãÉÇçå~

ãÉí~äëìÄëíê~íÉáåíÉêéçëÉÇÄó~åáåíÉêãÉÇá~íÉä~óÉêI

íÜÉãÉíÜçÇáåÅäìÇáåÖÜÉ~íáåÖíÜÉãÉí~äëìÄëíê~íÉìé

íçíÜÉÑáäãJÑçêã~íáçåíÉãéÉê~íìêÉçÑ ~p`ÑáäãÑçê

ÑçêãáåÖíÜÉp`ä~óÉêI ÑçêãáåÖ~p`ÑáäãÜ~îáåÖ~Ñáäã

íÜáÅâåÉëëçÑ ~íäÉ~ëíNMåã~åÇåçãçêÉíÜ~åOMMåã

çåíÜÉáåíÉêãÉÇá~íÉä~óÉêI ~åÇêÉÇìÅáåÖíÜÉãÉí~ä

ëìÄëíê~íÉíÉãéÉê~íìêÉíç~äÉîÉäÄÉäçïíÜÉÑáäãJ

Ñçêã~íáçåíÉãéÉê~íìêÉçÑ íÜÉp`ÑáäãI ~åÇíÜÉp`

ÑáäãJÑçêã~íáçåI áåÅäìÇáåÖíÜÉÜÉ~íáåÖI íÜÉÑáäãJ

Ñçêã~íáçåI ~åÇíÜÉÅççäáåÖI ~êÉéÉêÑçêãÉÇ~éäìê~äáíó

çÑ íáãÉëK


