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Voltage source.

Thermistor
NTD 

40 ΜΩ

∼2 ΜΩ

Lock-in

Gain=25000

Output

1 kHz, 0.25 Vrms
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Icebox

Cold stem

Oxford dilution
 refrigerator

Detector
v� olume

1.4 m

Electronics stem
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Counter: South Bottom

1000 seconds live time

Muon rate: 31.6 +/− 0.1 Hz
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ç]ò
ô ÿ î8ò
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ç�ò
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ùQ÷\è ä�ø�ò
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COUNTER

VETO

1 of 2 charge 
channels shown

1 of 2 phonon
channels shown Phonon

trigger
discriminator

6 us
Shaping 
Amp

1 Mhz
Clock

word
Trigger

Trigger

OR

phototube #1

phototube #2

BLIP

Amp

Phonon

Charge
Amp

Sum

trigger
discriminator

trigger
discriminator

Charge

Veto

10 ns

20 us

 Slow digitizer

Fast digitizer

10 Mhz

Digital out

Digital in

Memory

Dual port

Strobe

Stop Start

Stop

Stop

Flip Flop
Trigger

Computer

DAQ

V
X

I b
us

Pulse
Analysis
Computer

TRIGGER

30 ms

15 Khz

E
th

er
ne

t

Disks

â¬ãåä<æ`ç¡è�é_ê àbá D(}¦ò
ð�ò�ò�ï�$6æ`ã�ífãåðfã�ø�ô û ú�ø.ï¡óUz_ã ò
ä<ç�ò
ñr�=ø�ç¦E æ`ô à!~ êO":ô`ú ü ø�ô\èiï´ç ü ø�ä�è´ô`ã�ï�z`è��
ð¡èZï´ð¡ø�çXò
ô]zIø�ô\èU��è´ð¡øÂïZø�æ`ô6ð¡è´ç4ò
ç¡èníf÷\ø?õ|ô'êÄùQ÷\è ðfçfãåä<ä�è´çzú�ø�ä<ã�ï ÷8ò�í û èZè´ô í¡ø�ñ�è´õ|÷8ò
ð
ífãåñiî`úåã�K8è�z$ê
z`èbò
ú�õ|ãåðf÷Ððf÷`ç¡èZèRð ü î èZíÏø��|í¡ãåä<ô8ò
ú�í©õ|÷`ã�ï¡÷ýø6ïZï´æ`çÏø�ôV$�æ`ãåð¡èFz_ã�í¡î8ò
ç�ò
ð¡è�ðfãåñ�è�í¡ïbò
ú�èZí?ê�ùQ÷\è
ï´ç ü ø�ä�è´ô`ã�ïGz`è´ð¡èZï´ð¡ø�ç¡íRðfçfãåä<ä�è´ç0ò
ð�ò4ñRò,�.ãåñÈæ`ñËç�ò
ð¡èzø��¦òT�=è´õ�� ��þ"õ|ãåðf÷  yA'#| î`÷\ø�ô\ø�ô
î`æ`ú�í¡èZí|çfã�í¡ãåô`ä�ãåôöò%�=è´õIñ�í ò
ô]zH�2ò
úåúåãåô`äT�«ð¡ø à 9��,� ãåôT�� á ñ�íbê�â�yA'#|Vî`÷\ø�ô\ø�ôzî`æ`ú�í�èZí ò
ô]z
ï¡÷8ò
çfä�èªî`æ`ú�í¡èZíN�dç¡ø�ñ û ø�ðf÷�z`è´ð¡èZï´ð¡ø�ç¡í]çfã�í¡è:ãåôxòi�=è´õ�P'íQò
ô]zF�2ò
úåú8ãåôG� FZY P'íbê�ìQð-ðf÷\èªí�ò
ñ�è
ðfãåñ�è<þ/��è´ð¡øiî`æ`ú�í�èZí|ú ò�ífðfãåô`äRø�ô`ú üG2 àbá ô\í ò
ç¡è©ø.ïZï´æ`çfçfãåô`äxò
ð|ç�ò
ð¡èZí æ`î�ð¡ø àbá ó-� ��ê

�6ãåô\ïZèÏðf÷\èi��è´ð¡øRò
ô]zXï´ç ü ø�ä�è´ô`ã�ïez`è´ð¡èZï´ð¡ø�ç:ðfçfãåä<ä�è´ç ç�ò
ð¡èZí¦ò
ç¡è±í¡øFz_ã�?$è´ç¡è´ô�ðbþ�ò
ô]zöè���è´ô6ð¡í
õ|÷`ã�ï¡÷¹÷8ò���èQò�ï´ðfã��.ãåð ü ø�ô`ú ü ãåôi��è´ð¡øªïZø�æ`ô�ð¡è´ç¡í�ò
ç¡è�æ`ô`ãåô6ð¡è´ç¡èZífðfãåô`ä\þ<õ-è{z`ø�ôA� ð)ç¡èbò�zÈø�æ`ð)è���è´ô6ð¡í
õ|÷`ã�ï¡÷wðfçfãåä<ä�è´ç { æ\í¡ð©ðf÷\èO��è´ð¡ø`ê�'�ô\ífð¡èbò�z$þtðf÷\èO��è´ð¡ø�÷`ãåð©î8ò
ðfð¡è´çfô\íÈò
ç¡èií¡ð¡ø�ç¡è�znãåôwòHz_ãåä<ãåð�ò
ú
û æ-?$è´ç|ðf÷8ò
ð�ø!��è´çfõ|çfãåð¡èZí�ãåð¡í�è´ú���è���è´ç ü é��¹ñ�í|ã��)ô\øiï´ç ü ø�ä�è´ô`ã�ïiz`è´ð¡èZï´ð¡ø�ç|ðfçfãåä<ä�è´ç:ø6ïZï´æ`ç¡íbê>'¯ô
í¡ø�ñ�èÏçfæ`ô`ô`ãåô`äxî�è´çfã�ødz`íbþ\õ]èÏ÷8ò!��è¹ò
ú�í¡ø:z_ãåä<ãåðfã��bè�zöðf÷\èCò
ô8ò
ú�ø�ä¸ífæ`ñ ø��-ò
úåú)ðf÷\èÏî`÷\ø�ð¡ø�ðfæ û è
ífãåä<ô8ò
ú�í©ò,�dð¡è´ç:ífú�ø?õ|ãåô`äxðf÷\è´ñ9z`øbõ|ô ð¡øxífî�èZè�z`í:ïZø�ñiî8ò
ðfã û ú�èCõ|ãåðf÷4ðf÷\è àbá � � �%z_ãåä<ãåðfã��bè´ç¡í
ðf÷8ò
ðÏò
ç¡èCæ\í¡è�z��=ø�ç¦ðf÷\èiï´ç ü ø�ä�è´ô`ã�ïFz`è´ð¡èZï´ð¡ø�ç¡íbêO'�ônðf÷\è%�dæ`ðfæ`ç¡è<þ$ðf÷\è´ç¡è�ò
ç¡èCî`ú ò
ô\í©ð¡ø û è´ä<ãåô
z_ãåä<ãåðfã��Zãåô`äRðf÷\è(��è´ð¡ø�î`æ`ú�í¡è©÷\è´ãåä<÷�ð¡í:ø�ôXòCïZø�æ`ô�ð¡è´ç0� û6ü ��ïZø�æ`ô6ð¡è´ç û ò�ífã�íbê
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ùQ÷\è0ô\ø�çfñRò
úaz\ò
ð�ò4ò�ï�$6æ`ã�ífãåðfã�ø�ô í¡è�$6æ\è´ô\ïZèRä�ø.èZíiò�íi�=ø�úåú�øbõ�íbDT� à � ùQ÷\èHz_ãåä<ãåðfã��bè´ç¡íiò
ç¡è
ô\ø�çfñRò
úåú ü �dç¡èZè]çfæ`ô`ô`ãåô`ä±ò
ô]zÈç¡èZïZø�çwz�ò
úåú_õQò���è��=ø�çfñ�í	�«ç¡ø�ñ  yA'#|�í�ò
ô]zCâ¬y�'D|�í¬ãåô�òªï´ãåç¡ï´æ`ú ò
ç
ñ�è´ñ�ø�ç ü êi��� � I�÷\è´ô4ò  yA'D|¼î`÷\ø�ô\ø�ô4ø�çªï¡÷8ò
çfä�è¹ï¡÷8ò
ô`ô\è´ú2þ ø�çªòRâ¬y�'D|qî`÷\ø�ô\ø�ôXï�÷8ò
ô`ô\è´ú
ä�ø.èZí-øh��è´çQò±î`ç¡èZí¡è´ð-ðfçfãåä<ä�è´ç]ðf÷`ç¡èZíf÷\ø�ú�z$þ`ò±í¡ð¡ø�î0ífãåä<ô8ò
úÍã�í-í¡è´ô6ð-ð¡øÏðf÷\è õQò���è��=ø�çfñ�z_ãåä<ãåðfã��bè´ç¡í
ò
ô]zUz_ãåä<ãåð�ò
ú�÷`ã�ífð¡ø�ç üzû æ-?$è´çbêªìQðªðf÷\è¹í�ò
ñ�è¹ðfãåñ�è<þ�ò û ãåðªã�íªí�è´ðªø�ô4ðf÷\èO}�ì � ïZø�ñiî`æ`ð¡è´ç!�Pí
ãåô`î`æ`ð�ãåô]z_ã�ïbò
ðfãåô`ä¼ðf÷8ò
ð�ãåð�ã�í¸ðfãåñ�èÐð¡ø ç¡èbò�zIø�æ`ðöò
ô è���è´ô�ðbþ±ò
ô]zE�dæ`çfðf÷\è´ç�ðfçfãåä<ä�è´ç¡íöò
ç¡è
ãåô`÷`ã û ãåð¡è�z$ê��=é � ùQ÷\èiz_ãåä<ãåðfã��bè´ç¡í©ò
ô]z�÷`ã�í¡ð¡ø�ç üxû æ-?$è´ç:ïZø�ô6ðfãåô�æ\èÈçfæ`ô`ô`ãåô`äf�=ø�ç:òCî`ç¡èZí�è´ð�ðfãåñ�è
ò,�dð¡è´ç:ç¡èZïZè´ã��.ãåô`ä¸ðf÷\è¹í¡ð¡ø�î4ífãåä<ô8ò
ú¬ãåô ø�çwz`è´çªð¡ø0ç¡èZïZø�çwz4ðf÷\èOz`èZïbò ü ø���ðf÷\è¹î`æ`ú�í¡èZí��=ò
ô]zXðf÷\è
çfã�í¡èªø��tðf÷\è  yA'D|ýî`÷\ø�ô\ø�ô�î`æ`ú�í¡è � ê&�Z � ùQ÷\è¦ïZø�ñiî`æ`ð¡è´ç|õ]ò
ãåð¡íL�=ø�ç-ú�ø�ô`äiè´ô\ø�æ`ä<÷¸ð¡ø¹è´ô\ífæ`ç¡è
ðf÷8ò
ð"ðf÷\è�î ø<ífð0�2ðfçfãåä<ä�è´çQò�ï�$�æ`ã�í¡ãåðfã�ø�ôRã�í"ïZø�ñiî`ú�è´ð¡è¦ò
ô]ziðf÷\è´ô0ç¡èbò�z`í"ø�æ`ð"ðf÷\è õ]ò!��è��dø�çfñ�íQò
ô]z
z_ãåä<ãåð�ò
ú û æ-?$è´çbþ�í¡ð¡ø�çfãåô`äÈò
úåú\ðf÷\è|ãåô-�=ø�çfñRò
ðfã�ø�ô0ø�ôFz_ã�ífó�ê�ùQ÷`ã�í�æ\ífæ8ò
úåú ü ð�ò
ó�èZí-ò(�dè´õÂ÷6æ`ô]z_ç¡è�z
ñ�íf�dè<ê ä\ê�é�� á ñ�í±ãåôÐE�æ`ô à!~ � êG��� � ùQ÷\èiïZø�ñiî`æ`ð¡è´çÈç¡èZífð�ò
çfð¡í©ðf÷\èFz_ãåä<ãåðfã��bè´ç¡í¹ò
ô]znï´ú�èbò
ç¡í
ðf÷\è©ðfçfãåä<ä�è´ç ïZø�ô]z_ãåðfã�ø�ô'þ8ä�è´ðfðfãåô`ä�ç¡èbò�z ü �dø�ç ò
ô\ø�ðf÷\è´ç:è���è´ô�ðbê
ùQ÷\è:ífðfç�ò
ð¡è´ä ü ø���z_ãåä<ãåðfã��Zãåô`ä
�«æ`úåú8õ]ò���è��=ø�çfñ�í{�«ç¡ø�ñ�z`è´ð¡èZï´ð¡ø�ç¡í"ç�ò
ðf÷\è´ç-ðf÷8ò
ô { æ\í¡ð-ò
ñiî`úåã��

ðfæ]z`èZí|ã�í�òe�2ò
ãåçfú ü ô\è´õ ø�ô\è¦ãåô�÷`ãåä<÷zè´ô\è´çfä ü î`÷ ü ífã�ïZí|ðf÷8ò
ð|ã�í { æ\ífð|ô\øbõ û èZïZø�ñiãåô`ä��=èbò�ífã û ú�è
�=ø�çiñ�ø4z`è´ç�ò
ð¡è�� 2ËFZY<Y�g ô�æ`ñ û è´ç¡íxø��ª÷`ãåä<÷ û ò
ô]z_õ|ã�z_ðf÷�è´ú�èZï´ðfç¡ø�ô`ã�ïZí0ï�÷8ò
ô`ô\è´ú�íbê�ùQ÷`ã�íiã�í
ò
ôXè��_î�è´ô\ífã���èÈò
ô]zöð¡èZï¡÷`ô\ø�ú�ø�ä<ã�ïbò
úåú ü z_ã W ï´æ`úåð©ò
î`î`ç¡ø�ò�ï¡÷ û èZïbò
æ\í¡è±ãåð:ç¡è�$�æ`ãåç¡èZí:÷`ãåä<÷Xífî�èZè�z
z_ãåä<ãåðfã��bè´ç¡íCïZø�ô`ô\èZï´ð¡è�zwð¡øTz`èZè´îwú�ø.ïbò
ú"ñ�è´ñ�ø�çfã�èZí
�dø�ç¹èbò�ï¡÷ ï¡÷8ò
ô`ô\è´ú2êzùQ÷\èRú ò
çfä�è0ò
ñ�ø�æ`ô6ð
ø��5z\ò
ð�ò�ïZø�úåú�èZï´ð¡è�z1�dè<ê ä\ê 2���YR�  ü ð¡è 9 è���è´ô�ð��dø�ç(�L} � �W'-õ|ãåðf÷4ò 2 F � �±ðfçfãåä<ä�è´ç:ç�ò
ð¡è �
ñÏæ\í¡ð û è:$6æ`ã�ï¡ó.ú ü ñ�øh��è�zýø�æ`ðCø���ðf÷\è0ú�ø6ïbò
újz_ãåä<ãåðfã��bè´çCñ�è´ñ�ø�çfã�èZíiø�ô�ð¡øUz_ã�ífó_í¹ò,�dð¡è´ç¹èbò�ï�÷
è���è´ô�ð"ò
ô]z¹î8ò�í¡í�è�zÈð¡ø¦ø�?y�2úåãåô\è|ïZø�ñiî`æ`ð¡è´ç¡í)�dø�ç�ðf÷\èQífãåä<ô8ò
ú_î`ç¡ø.ïZèZí¡ífãåô`ä¦ðf÷8ò
ð�ç¡èZífæ`úåð¡í�ãåôCî`æ`ú�í¡è
ò
ñiî`úåãåðfæ]z`è|ñ�èbò�ífæ`ç¡è´ñ�è´ô6ð¡íbê5�ªèbò�� ü z`è´ñRò
ô]z`í]ò
ç¡èQî`ú ò�ïZè�z�ø�ôiðf÷\èQô\è´ð�õ]ø�çfó.í"ðf÷8ò
ð"ïZø�ô`ô\èZï´ð
ðf÷\èfz_ãåä<ãåðfã��bè´çCñ�è´ñ�ø�çfã�èZí¹ð¡øzðf÷\è:z\ò
ð�òXò�ï�$6æ`ã�ífãåðfã�ø�ôýïZø�ô�ðfç¡ø�ú|ïZø�ñiî`æ`ð¡è´çCò
ô]z�ðf÷\è´ôwð¡øöðf÷\è
z_ã�ífó%�2ò
çfñ ðf÷8ò
ð"÷\ø�ú�z`í-ðf÷\è è���è´ô6ð¡í"õ|÷`ãåú�è:ðf÷\è ü ò
ç¡è û è´ãåô`ä¹ò
ô8ò
ú ü �bè�z$ê�ùQ÷\è ïZø�ñiî`æ`ðfãåô`äiò
ô]z
ñRò�í¡í0��í¡ð¡ø�ç�ò
ä�è©ç¡èZí¡ø�æ`ç¡ïZèZí�ç¡è�$6æ`ãåç¡è�z�ð¡ø�z`èbò
ú'õ|ãåðf÷öðf÷`ã�í&z\ò
ð�ò / øbõ ò
ç¡èÏò
ú�í¡øiífãåä<ô`ã�K8ïbò
ô6ðbê
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ùQ÷\èªç¡è´õ]ò
çwz��=ø�ç|ò�ïZïZè´î`ðfãåô`äiðf÷`ã�í-ãåô\ï´ç¡èbò�í�è�zxïZø�ñiî`ú�è��_ãåð ü ãåô¸ðf÷\è�z\ò
ð�òCò�ï�$6æ`ã�ífãåðfã�ø�ôzò
ô]z
î`ç¡ø.ïZèZí¡ífãåô`ä©ï¡÷8ò
ãåôiã�í�ðf÷\è|ò��<ò
ãåú ò û ãåúåãåð ü ø���ífæ û ífð�ò
ô�ðfã ò
úåú ü ñ�ø�ç¡è]ãåô-�dø�çfñRò
ðfã�ø�ôF�dø�ç�èbò�ï¡÷�è���è´ô6ðbê
ùQ÷`ã�í©ã�í¦ãåñiî�ø�çfð�ò
ô�ðbþtä<ã���è´ônðf÷8ò
ð©õ-è�ò
ç¡èCãåô�ð¡è´ç¡èZí¡ð¡è�znãåôní¡è´ú�èZï´ðfãåô`äzðf÷\èe�dè´õ è���è´ô6ð¡í©ãåô FZY<·
ðf÷8ò
ð]ò
ç¡è&IE' � |�í¡ïbò
ðfð¡è´çfãåô`äÈïbò
ô]z_ã�z\ò
ð¡èZí?ê�ùQ÷\èZí¡èj�=è´õ¼è���è´ô�ð¡í-ãåô���ø�ú���èªè´ô\è´çfä ü z`è´î�ø<ífãåðfã�ø�ô\í
ãåô { æ\í¡ðªø�ô\èOz`è´ð¡èZï´ð¡ø�çÏò
ð©òRðfãåñ�èiò
ô]z4ðf÷\è¹î`æ`ú�í¡èiò
ñiî`úåãåðfæ]z`èZíÏò
ç¡è¹ð ü î`ã�ïbò
úåú ü ï´ú�ø<í¡è¹ð¡ø0ðf÷\è
ífð¡èbò�z ü ��ífð�ò
ð¡è�ô\ø�ã�í�è<ê)'¯ð!�Pí�ïZø�ñiñ�ø�ô:�dø�ç"ñ�èZï¡÷8ò
ô`ã�ïbò
úy�6ã û ç�ò
ðfã�ø�ô\í-ð¡ø±ïbò
æ\í¡è|ô\ø�ã�í�è�ðfç�ò
ô\ífã�è´ô6ð¡í
õ|ãåðf÷ î`æ`ú�í¡èÈ÷\è´ãåä<÷�ð©è�$�æ`ã��<ò
ú�è´ô�ð©ð¡ø FZY ó�è 1 ø�ç¦ñ�ø�ç¡èCò
ô]z4ðf÷\èZí¡èÈïZø�æ`ú�z û èÈïZø�ô-�dæ\í¡è�zXõ|ãåðf÷
ç¡èbò
úNz`è´ð¡èZï´ð¡ø�çÈî`æ`ú�í¡èZí±ã��|ø�ô`ú ü ðf÷\èRò
ñiî`úåãåðfæ]z`èRõQò�í±ñ�èbò�ífæ`ç¡è�z$ê�'¯ônðf÷`ã�íÏífãåðfæ8ò
ðfã�ø�ô'þ)ðf÷\è´ç¡è
ã�í¦òi÷`ãåä<÷4î`ç¡è´ñiãåæ`ñ ø�ô4ðf÷\èÏè��_ðfç�ò�ãåô-�=ø�çfñRò
ðfã�ø�ô4ðf÷8ò
ðªïZø�ñ�èZí:õ|ãåðf÷XõQò���è��=ø�çfñ ç¡èZïZø�çwz_ãåô`ä\þ
õ|÷`ã�ï¡÷�ò
úåú�øbõ�íiðf÷\è¸æ\í¡è�ø��(z_ãåä<ãåð�ò
újK\úåð¡è´ç¡í�ø�î`ðfãåñiã��bè�z1�=ø�çiðf÷\è¸ô\ø�ã�í¡èzò�ï´ðfæ8ò
úåú ü ñ�èbò�ífæ`ç¡è�z
z_æ`çfãåô`äzè���è´ô�ðÏò�ï�$6æ`ã�ífãåðfã�ø�ô'ê±ìªí©òfK\ô8ò
ú�ï�÷\èZï¡ó�þ$ðf÷\èiíf÷8ò
î�èZí¦ø��-ïbò
ô]z_ã�z\ò
ð¡è�I�' � |�î`æ`ú�í¡èZí
ïbò
ô û è©è��`ò
ñiãåô\è�z û�ü è ü è��dø�ç ò
ô ü ãåçfç¡è´ä<æ`ú ò
çfãåðfã�èZíbê
ùQ÷\è î`æ`ú�í¡è:ò
ñiî`úåãåðfæ]z`èZí|ò
ç¡èaK\ð û�ü ò©î`ç¡ø�ä<ç�ò
ñkõ|÷`ã�ï¡÷0çfæ`ô\í-ø�ô¸ò�z`è�z_ã�ïbò
ð¡è�zxïZø�ñiî`æ`ð¡è´ç

ðf÷8ò
ð�ã�í�ïZø�ô\í¡ð�ò
ô�ðfú ü ï¡÷\èZï�ó6ãåô`ä0ð¡ø�í¡èZè¦ã���ðf÷\è´ç¡èÏò
ç¡è©ô\è´õsè���è´ô6ð¡í ð¡ø�ò
ô8ò
ú ü �bè<êL�.ø�ñ�è
z`è´ð�ò
ãåú�í
ø�ôzðf÷\è¦î`æ`ú�í¡è±î`ç¡ø6ïZèZí¡í¡ãåô`äRò
ç¡è©ä<ã���è´ôzãåôzì:î`î è´ô]z_ã��zì¹ê
ùQ÷\è�z\ò
ð�òCò�ï�$�æ`ã�ífãåðfã�ø�ô�ò
ô]z�ò
ô8ò
ú ü í¡ã�í-í ü ífð¡è´ñ ã�í]ïZø�ô\í¡ð�ò
ô�ðfú ü è���ø�ú��.ãåô`ä\þ û èZïbò
æ\í�è ãåð]÷8ò�í

ð¡øiç¡èZífî�ø�ô]zzð¡ø�ðf÷\èÏífðfç¡èZí¡í:ø���ò�z/z_ãåô`äxñ�ø�ç¡è
z`è´ð¡èZï´ð¡ø�ç¡í?ê]ùQ÷`ã�í ãåô\ï´ç¡èbò�í¡èZí û ø�ðf÷zðf÷\èÏðfçfãåä<ä�è´ç
ç�ò
ð¡èCò
ô]zzðf÷\è¹è���è´ô�ð¦ífã��bè<þÍí�ø�ðf÷\è
z\ò
ð�òf��ø�úåæ`ñ�èÈð¡è´ô]z`í:ð¡øRãåô\ï´ç¡èbò�í¡èCò�í ðf÷\è¹íw$6æ8ò
ç¡èÏø���ðf÷\è
ô�æ`ñ û è´çªø��5z`è´ð¡èZï´ð¡ø�ç¡íbê"ùQ÷`ã�í:í¡ïbò
úåãåô`ä�õ|ãåúåú'ú�èbò�z�ð¡ø û ãåäRï¡÷8ò
úåú�è´ô`ä�èZí:ãåôzðf÷\è©ô\è��_ða�=è´õ ü èbò
ç¡í
ò�í|ðf÷`ã�í|ô6æ`ñ û è´ç ãåô\ï´ç¡èbò�í¡èZí&�«ç¡ø�ñ��.�«ãåôzE�æ`ô à ë � ð¡ø���e�=ø�ç��L} � �W'w'Tê
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'¯ô±ðf÷`ã�í)ï�÷8ò
î`ð¡è´çbþ�õ-è"î`ç¡èZí¡è´ô�ð�ò
ô¹ò
ô8ò
ú ü ífã�ítø��xz\ò
ð�ò�ð�ò
ó�è´ôÏõ|ãåðf÷Èð�õ-ø�·QyA'#|�í¬ò
ð)ðf÷\èL�6ð�ò
ô-�=ø�çwz
¸:ô]z`è´çfä�ø�æ`ô]zzâ8ò�ï´ãåúåãåð ü z_æ`çfãåô`ä%;¯E æ`ô à!~ <�þ`õ|÷`ã�ï¡÷öú ò�ífð¡è�z��«ç¡ø�ñº¹6ò
ô�æ8ò
ç ü ð¡ø�¹<æ`ô\è±ø�� à ë<ë ~ ê
ùQ÷\èLz\ò
ð�ò ïZø�úåú�èZï´ð¡è�z¹ãåô\ï´úåæ]z`èZí�í¡è���è´ç�ò
ú.î è´çfã�ødz`í�ø��-; û ò�ï¡ó.ä<ç¡ø�æ`ô]z¹ïZø�æ`ô6ðfãåô`ä�<�þ�õ|÷\è´ô¹õ-è-ðfçfã�è�z
ð¡øCñiãåô`ãåñiã��bè©ðf÷\è©ïZø�æ`ô6ð�ç�ò
ð¡è¦ãåô¸ðf÷\è�z`è´ð¡èZï´ð¡ø�ç¡í�ãåôzø�çwz`è´ç|ð¡ø û èªí�è´ô\ífãåðfã���è¦ð¡ø�ò¹ífñRò
úåú$ç�ò
ð¡è
�dç¡ø�ñ»IE' � | í�ïbò
ðfð¡è´çfãåô`ä\þ]ò
ô]zÂí¡è���è´ç�ò
ú î è´çfã�ødz`íiø��ªè��_î ø<í¡æ`ç¡è¸ð¡ø ô\è´æ`ðfç¡ø�ôqò
ô]z ä�ò
ñiñRò
ç�ò ü ïbò
úåã û ç�ò
ðfã�ø�ô4í¡ø�æ`ç¡ïZèZíbêj·Qø�ðf÷zð ü î�èZí ø��5z\ò
ð�òRò
ç¡è©æ\í�è��«æ`ú)ð¡øi÷8ò���èi�dø�çaK\ô]z_ãåô`ä:IE' � |�íbþ
û èZïbò
æ\í¡èªõ-è¦ô\èZè�z¸ð¡øCó.ô\øbõpõ|÷8ò
ð|ô�æ\ï´ú�èbò
ç í�ïbò
ðfð¡è´çfãåô`äRò
ô]z�è´ú�èZï´ðfç¡ø�ôzí¡ïbò
ðfð¡è´çfãåô`ä�õ|ãåúåú�ú�ø6ø�ó
úåãåó�è©ãåô�ðf÷\è û ò�ï�ó6ä<ç¡ø�æ`ô]zTz\ò
ð�òií¡è´ð|ãåôöø�çwz`è´ç ð¡ø û èZífð&z_ã�í�ï´çfãåñiãåô8ò
ð¡è û è´ð�õ-èZè´ôXðf÷\è´ñzê

":æ`çxñRò
ãåô ò
ô8ò
ú ü ífã�í0ä�ø�ò
ú¦ã�íRð¡øýí¡è´ðxúåãåñiãåð¡í¸ø�ôqðf÷\èXñRò�í¡í¡èZí¸ò
ô]zpï´ç¡ø<í¡í0í�èZï´ðfã�ø�ô\íxø��
I�' � |�íiðf÷8ò
ðxïZø�æ`ú�zVî�ø�î`æ`ú ò
ð¡èöø�æ`ç�ä�ò
ú ò�ï´ðfã�ïX÷8ò
ú�ø`ê�IÐèöõ|ãåúåú:ò
ú�í¡øwñRò
ó�èzø û í¡è´çS�<ò
ðfã�ø�ô\í
ò û ø�æ`ðÈðf÷\èRî è´ç0�=ø�çfñRò
ô\ïZè¸ø���ðf÷\èf·QyA'#|¼z`è´ð¡èZï´ð¡ø�ç¡íiò
ô]z�ðf÷\èRô8ò
ðfæ`ç¡èxø���ðf÷\è û ò�ï¡ó.ä<ç¡ø�æ`ô]z
í¡ø�æ`ç¡ïZèZíQò
ðj�d¸ªâ ðf÷8ò
ð-õ|ãåúåúÍ÷\ø�î è��dæ`úåú üiû è|æ\í¡è��dæ`ú]�=ø�ç"ø�ðf÷\è´ç¡í]ò�í-ðf÷\è è��_î�è´çfãåñ�è´ô�ðQïZø�ô�ðfãåô�æ\èZí
ð¡øiè���ø�ú���è<ê

à<à �



½ Ù�¾�ÙsÞL¿�ÜNÀ \ Ú)bZÞ]ßÄÞLÁ Ú¬ÛªÜ�[¦Ü:Ú¬Ü�_|Ú|ÞLÀ(c�Ù à<à é

Â lÄÃ ÅBÆ:Ç	ÈÉoQÌqu¡Ç�É Ç&ÊXÌÍÁ%ÇÌË%Ç¬ÌqÇ>stÌÍÇaÈÉvMl

ùQ÷\è¸ò
ô8ò
ú ü ífã�í¹íf÷\ø?õ|ôý÷\è´ç¡è0ã�í û ò�í¡è�z�ø�ô1z\ò
ð�òG�«ç¡ø�ñ ðf÷\èRð¯õ-ø à ���öäXä�è´çfñRò
ô`ãåæ`ñ»·QyA'#|
z`è´ð¡èZï´ð¡ø�ç¡í±ó.ô\øbõ|ôýò�íi·QyA'D| à ò
ô]zX·QyA'D|��_êiùQ÷\è�z`èZífãåä<ôwø��Qðf÷\èZí¡è�z`è´ð¡èZï´ð¡ø�ç¡í±÷8ò�í û èZè´ô
z`èZí¡ï´çfã û è�zÐãåô3�-÷8ò
î`ð¡è´çCé_þ�ò�í±÷8ò�íÈðf÷\èRï´ç ü ø�ä�è´ô`ã�ï¸ò
î`î8ò
ç�ò
ðfæ\íbþ�ç�ò�z_ã ò
ðfã�ø�ô íf÷`ã�è´ú�z_ãåô`ä\þ�ò
ô]z
z\ò
ð�ò¸ò�ï�$�æ`ã�í¡ãåðfã�ø�ôÐí ü í¡ð¡è´ñ ðf÷8ò
ð¦õ-è¹æ\í¡è�z$ê
'�ônò�z/z_ãåðfã�ø�ônð¡øxðf÷\èÈð¯õ-øW·QyA'#|�íbþ ðf÷\èCE�æ`ô à!~
è��_î è´çfãåñ�è´ô6ð�ò
ú î8ò�ï�ó�ò
ä�èªãåô\ï´úåæ]z`è�z�òÈífãåúåã�ïZø�ôxâ�yA'#|1z`è´ð¡èZï´ð¡ø�çQðf÷8ò
ðQò�ï�$6æ`ãåç¡è�z:z\ò
ð�ò¹ífãåñÈæ`úåð�ò,�
ô\èZø�æ\ífú ü ê|ùQ÷\èCò
ô8ò
ú ü í¡ã�í ø���ðf÷\èÈâ�yA'#|Ez\ò
ð�òiã�í z`èZí�ï´çfã û è�zXãåôöE è��fê(* ���,+ ê|â\ø�ç:ðf÷\èÈò
ô8ò
ú ü ífã�í
î`ç¡èZí¡è´ô6ð¡è�zR÷\è´ç¡è<þ�ðf÷\è ø�ô`ú ü æ\í¡è|ñRò�z`è:ø���ðf÷\è:â�yA'D|�z`è´ð¡èZï´ð¡ø�ç-í¡ãåä<ô8ò
ú�í�õ]ò�í-ð¡ø©ç¡è { èZï´ð-è���è´ô6ð¡í
õ|ãåðf÷Rè´ô\è´çfä ü z`è´î�ø<ífãåðfã�ø�ô�ãåô�ñ�ø�ç¡è|ðf÷8ò
ô0ø�ô\è&z`è´ð¡èZï´ð¡ø�ç��dè´ãåðf÷\è´ç"ð¯õ-øe·]y�'D|�í"ø�ç-ò(·QyA'D|ýò
ô]z
òCâ�yA'#| � ò�í�ïbò
ô]z_ã�z\ò
ð¡è
IE' � |¼í¡ïbò
ðfð¡è´çfãåô`äRè���è´ô�ð¡í?ê
â¬ãåä<æ`ç¡èC\ê à í¡÷\øbõ�í�ðf÷\èwò�í�í¡è´ñ û ú�è�zÍz`è´ð¡èZï´ð¡ø�çXî8ò�ï¡ó<ò
ä�ènðf÷8ò
ðzõQò�ízñ�ø�æ`ô�ð¡è�zsãåôIðf÷\è

ã�ïZè û ø��$ê�ùQ÷\è±è´ô]zzø���ðf÷\è©ð¡øbõ]è´ç õ|÷`ã�ï�÷z÷\ø�ú�z`í�ðf÷\èiz`è´ð¡èZï´ð¡ø�ç¡í ã�í|ãåô\í¡è´çfð¡è�z�ãåô6ð¡ø0ò¹ú�èbò�z û ø��
ø�ôRðf÷\è û ø�ðfð¡ø�ñkø��'ðf÷\è û ò�í¡è ð¡è´ñiî è´ç�ò
ðfæ`ç¡èªïbò
ô'þ6õ|÷`ã�ï¡÷xõ]ò�í]ïZø6ø�ú�è�zRð¡øe���©ñ � ê4Î:ø�ð¡è ðf÷8ò
ð
·QyA'#|��:ò
ô]zÏâ�yA'#|4ò
ç¡è-í¡ø�ñ�è´õ|÷8ò
ð û è´ðfð¡è´ç)í¡÷`ã�è´ú�z`è�zi�dç¡ø�ñ ðf÷\è]è��.ð¡è´çfô8ò
ú.è´ô��.ãåç¡ø�ô`ñ�è´ô�ð�ðf÷8ò
ô
·QyA'#| à û èZïbò
æ\í¡èÏðf÷\è ü ò
ç¡èÏú�èZí¡íªè��_î ø<í¡è�zXð¡ø0ðf÷\èÈø�î�è´ô`ãåô`äzò
ð:ðf÷\èÈð¡ø�î4ø��-ðf÷\èÏãåô`ô\è´çªú�èbò�z
íf÷`ã�è´ú�z_ãåô`ä û ø��öðf÷8ò
ð©ífæ`çfç¡ø�æ`ô]z`í¦ðf÷\èÈð¡øbõ]è´çbêi·QyA'D|Í�xò
ú�í¡øx÷8ò�íªðf÷\è¹ò�z-�<ò
ô�ð�ò
ä�èCðf÷8ò
ð¦ãåðªã�í
ífæ`çfç¡ø�æ`ô]z`è�z¹ø�ô û ø�ðf÷Èí¡ã�z`èZí û6ü ø�ðf÷\è´ç)z`è´ð¡èZï´ð¡ø�ç¡í¬õ|÷`ã�ï¡÷Cïbò
ô û è�æ\í�è�z±ãåôiò
ô�ðfã�ïZø�ãåô\ï´ã�z`è´ô\ïZèQð¡ø
ífæ`î`î`ç¡èZí¡í�ñÏæ`úåðfãåî`ú�è±í¡ïbò
ðfð¡è´ç¡í?ê�ì:íaz_ã�í�ï´æ\í¡í¡è�z û è´ú�øbõ±þ_õ-è�K\ô]z�í¡ø�ñ�è´õ|÷8ò
ð�÷`ãåä<÷\è´ç ïZø�æ`ô6ðfãåô`ä
ç�ò
ð¡èZía�=ø�ç&·QyA'#| à ðf÷8ò
ô.·QyA'#|��Cãåô û ø�ðf÷öïbò
úåã û ç�ò
ðfã�ø�ô4ò
ô]z û ò�ï�ó6ä<ç¡ø�æ`ô]z�z\ò
ð�ò_ê
ùQ÷\èOz`è´ð¡èZï´ð¡ø�ç¡íÏò
ç¡è¹÷\è´ú�z ãåô]z_ã��.ã�z_æ8ò
úåú ü ãåônïZø�î`î�è´ç û ø��`èZíªðf÷8ò
ð©ãåô\ï´úåæ]z`èiï´ãåç¡ï´æ`ãåð±ïbò
çwz`í

õ|ãåðf÷ ðf÷\èCïZø�ú�z4è´ú�èZï´ðfç¡ø�ô`ã�ïiïZø�ñiî�ø�ô\è´ô�ð¡í±ô\èZè�z`è�z.�=ø�çªðf÷\è û ã ò�í¡ãåô`ä¸ï´ãåç¡ï´æ`ãåð¡í?ê U ò�ï¡÷nïZø�î`î�è´ç
û ø��¸ò
ú�í�øÈ÷8ò�í�ò
ô�y U }¹þ_õ|÷`ã�ï�÷�õ]ò�íQðfæ`çfô\è�z�ø�ô û çfã�è /\ü ð¡øÈô\è´æ`ðfç�ò
úåã��bè¦ðf÷\è©ï´ç ü ífð�ò
ú�í|ò
ðQðf÷\è
û è´ä<ãåô`ô`ãåô`ä¦ø��Íðf÷\è"çfæ`ôG�Q�.èZèa�-÷8ò
î`ð¡è´ç"é_þ��.èZï´ðfã�ø�ôO � ê�ùQ÷\è]ïZø�î`î è´ç û ø��`èZí)÷8ò!��è|ò�ñiãåô`ãåñÈæ`ñ
ðf÷`ã�ï¡ó.ô\èZí¡í�ø�� à 9 ~ ãåô'ê�ò
ô]z û ú�ø6ï�óCò
úåú]z_ãåç¡èZï´ð�úåãåô\èZí"ø�� ífãåð¡èQð¡ø¦ðf÷\è|è��_ð¡è´çfô8ò
ú\õ-ø�çfú�z$ê�ùQ÷\è|ø�ô`ú ü
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1 cm old lead

BLIP 1

BLIP 2

FLIP

FET Amplifier 
cÏ ard

4 Kelvin stage

1 K

100 mK

25 mK

Ð)Ñ�Ò�Ó/ÔwÕCÖ]×�Ø�Ù8Ú Ó/ÛpØ!Ü1Õ�ÝdÞÉÕ�ÔSÑ�ßFÕ�Û�àâá�ãeÞxá�äwå�á�Ò�Õ�æiçSè]é!êaÑ�Û/Ò�àSè]ÕCàwé!êLÕ�Ô.êaÑ�àSè�ë�ßFé�Ó/Û4àwÕ�ìì/Õ�àwÕ�ä�àwé�Ôwç!×�íjè]ÕfÑ�Û/Û]Õ�Ô%ãîá�ï�Õ�Ô�é�ð&ã�Õ!á�ì�çSè/Ñ�Õ�ã�ì-Ñ�Û/ÒUÑ�ç%á�ã�çâé.çSè]éhêaÛA×Tíjè/Ñ�çOçSè/Ñ�Õ�ã�ìVÑ�ç
Ñ�ÛVàñêLéÞ/Ñ�Õ�ä�Õ�ç!æ]é�Û]Õ
é�ð	êaè/Ñ�äâèVò�ó�çSÑ�ì/Õ�ç�é�ð>á�ôyé!Ýxõ{çSÑ�àwç é�ÛGàSè]Õ�ôÉé�àSàwé�ß�é�ð>àSè]Õ�ôxá�çwÕ(àwÕ�ß�ÞÉÕ�Ôâá�àSÓ/ÔwÕÑ�ä�Õ�ôÉé�Ýfä!á�ÛA×	íjè]Õ é�àSè]Õ�Ô{Þ/Ñ�Õ�ä�Õ&Ñ�ç>ßFé�Ó/Û4àwÕ�ìfÑ�Û:àSè]Õaàwé!êLÕ�ÔLì-Ñ�ÔwÕ�ä�àSã�ïfá�ôÉé!ö�Õ�÷Lø�ùDúEØ�×	÷LÕ�ð�é�ÔwÕÑ�Û]çwÕ�ÔSàSÑ�Û/ÒGàSè]ÕOàwéhê{Õ�Ô!æ�àSè]ÕOôyé�àSàwé�ßûçâÕ�ä�àSÑ�é�ÛCÑ�ç(êaÔâá�Þ/ÞyÕ�ìCàSÑ�Ò�è4àSã�ïTêaÑ�àSèVä�é�Þ/ÞyÕ�Ô0üñä�ãîá�ìCàâá�ÞÉÕá�ç áeý]Ûxá�ãAÞ/ÔwÕ�ä!á�Ó/àSÑ�é�ÛUá�Ò�á�Ñ�Û]çSà&Ñ�Û-ðþÔâá�ÔwÕ�ìWÔâá�ì-Ñîá�àSÑ�é�Û.ã�Õ!á�å-çjðþÔwé�ß�àSè]Õ�ÖFÿpçSàâá�Ò�Õ�×
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ñRò
ð¡è´çfã ò
ú�í�z_ãåç¡èZï´ðfú ü è��_î�ø<í¡è�zöð¡ø0ðf÷\èÈä�è´çfñRò
ô`ãåæ`ñ ífæ`ç0�=ò�ïZèZí©ò
ç¡èiò�ï´ã�zd��è´ð¡ï¡÷\è�znïZø�î`î�è´çbþ ðf÷\è
î`ú ò�ífðfã�ï|y U }�ïbò�í¡ãåô`ä\þ�ò
ô]zCðf÷\è|ífñRò
úåú]$6æ8ò
ô�ðfãåð ü ø���è´î ø!� ü � � ò
î`ð¡ø�ôRïZø�ñiî�ø<ífãåð¡èQðf÷8ò
ð�ã�í�æ\í¡è�z
�=ø�ç¬ðf÷\è´çfñRò
ú`ã�í�ø�ú ò
ðfã�ø�ô'ê¬ì:úåú_ô\ø�ô-�2î è´ô\è´ðfç�ò
ðfãåô`äÈç�ò�z_ã ò
ðfã�ø�ô.�dífæ\ï¡÷Rò�í�ú�ø?õVè´ô\è´çfä üÏO �2ç�ò ü í�ò
ô]z
û è´ð�ò¹î8ò
çfðfã�ï´ú�èZí � ðf÷8ò
ð�ã�í|í�èZè´ôzãåô�ðf÷\èiz`è´ð¡èZï´ð¡ø�ç ñÈæ\ífð ïZø�ñ�è(�dç¡ø�ñÄðf÷\èZí¡è©ñRò
ð¡è´çfã ò
ú�í?ê
ùQ÷\è�ï�÷8ò
çfä�è û ã ò�íCõ]ò�í�� 1©9 � à ê6�nï´ñ � �=ø�ç�·QyA'D| à �dø�çRò
úåú�ø��¦E�æ`ô à!~ ò
ô]z à ø�çf�

1±9 � à ê6�±ï´ñ � �=ø�çN·QyA'#|��Ïò
ðN�<ò
çfã�ø�æ\í"ðfãåñ�èZí{z_æ`çfãåô`äÈðf÷\è çfæ`ô'ê)·QèZïbò
æ\í¡èªò±ífðfç¡ø�ô`ä�è´ç]è´ú�èZï´ðfçfã�ï
K8è´ú�zýã�í û è´úåã�è���è�zýð¡øXç¡è�z_æ\ïZè0ðf÷\è¸ï�÷8ò
çfä�è�z`è�K8ï´ãåð%�=ø�çÈãåô6ð¡è´ç�ò�ï´ðfã�ø�ô\íiðf÷8ò
ðiø6ïZï´æ`çCô\èbò
ç¹ðf÷\è
ífæ`ç0�2ò�ïZè©ø��)ðf÷\è�z`è´ð¡èZï´ð¡ø�çbþ`õ]è¦õ]ò
ô6ð¡è�zzð¡ø¹ñRò
ó�è¦ðf÷`ã�í û ã ò�í ò�íQ÷`ãåä<÷öò�íQî�ø<í¡ífã û ú�è<ê>�ªøbõ]è���è´çbþ
� 1 ðfæ`çfô\è�zýø�æ`ðCð¡ø û èRðf÷\èxî`ç�ò�ï´ðfã�ïbò
ú]úåãåñiãåð¹ðf÷8ò
ðiïZø�æ`ú�z û èxò�ï¡÷`ã�è���è�z$þ û èZïbò
æ\í¡è0÷`ãåä<÷\è´ç
û ã ò�í¡èZíªè���è´ô�ðfæ8ò
úåú ü ïbò
æ\í¡èÏí¡æ`çfä�èZíªø��"ï´æ`çfç¡è´ô6ð¦ðf÷`ç¡ø�æ`ä<÷4ðf÷\è¹ï´ç ü ífð�ò
ú�ò
ô]zT��è´ç ü ÷`ãåä<÷ ô\ø�ã�í¡è<ê
ùQ÷`ã�íj; û ç¡èbò
ó-z`øbõ|ô-< û è´÷8ò��.ã�ø�ç ã�í û è´úåã�è���è�z�ð¡ø û è©ïbò
æ\í¡è�z û6ü ãåô { èZï´ðfã�ø�ôöø���ï¡÷8ò
çfä�èÈïbò
çfçfã�è´ç¡í
ãåô�ð¡ø�ðf÷\è±í¡è´ñiã�ïZø�ô]z_æ\ï´ð¡ø�çªò
ð|ãåô`÷\ø�ñ�ø�ä�è´ô\è´ãåðfã�èZíªãåô�ðf÷\è±ïZø�ô6ð�ò�ï´ð¡íbþ`õ|÷\è´ç¡è©ðf÷\èÏè´ú�èZï´ðfçfã�ï(K8è´ú�z
ã�í�ífðfç¡ø�ô`ä\ê

·QyA'#|3�±÷8ò�z¸ò
ô¸ò�z/z_ãåðfã�ø�ô8ò
ú'ïZø�ô\í¡ðfç�ò
ãåô�ð|ø�ô0ãåð¡í]ñRò,�_ãåñÏæ`ñ û ã ò�íL��ø�úåð�ò
ä�è��dø�ç-ðf÷\èªèbò
çfú ü
î8ò
çfðÈø��|ðf÷\èiçfæ`ô'ê¸ùQ÷\èRãåô`ô\è´çÈï¡÷8ò
çfä�è0ï¡÷8ò
ô`ô\è´újz`èZïZø�æ`î`úåãåô`ä4ïbò
î8ò�ï´ãåð¡ø�çbþ¬õ|÷`ã�ï�÷�ô\ø�çfñRò
úåú ü
î`ç¡è���è´ô�ð¡í û ã ò�íxï´æ`çfç¡è´ô�ð¡í:�dç¡ø�ñ / øbõ|ãåô`äýãåô�ð¡ø�ðf÷\èöï�÷8ò
çfä�è4ò
ñiî`úåã�K8è´ç:�=èZè�z û ò�ï¡óVô\è´ð¯õ-ø�çfó�þ
z`è���è´ú�ø�î�è�z¼ò4÷`ãåä<÷`ú ü ç¡èZí¡ã�ífðfã���è�íf÷\ø�çfðRò�ï´ç¡ø<í¡íCãåð¡íið¡è´çfñiãåô8ò
ú�íxò,�«ð¡è´çiïZø.ø�ú�z`øbõ|ô'ê3IÐè¸õ]è´ç¡è
ò û ú�è¦ð¡øeK\ô]z�òÈí�ø�úåæ`ðfã�ø�ô�ð¡øÈðf÷`ã�íQî`ç¡ø û ú�è´ñÄðf÷8ò
ð|õ]ø�çfó�è�z¸ãåô`ãåðfã ò
úåú ü ø�ô`ú ü �dø�ç û ã ò�í¡èZí]æ`î�ð¡ø à
1 ê`ytò
ð¡è´ç�ãåôzðf÷\è©çfæ`ô'þd�dæ`çfðf÷\è´ç�ñ�ødz_ã�K8ïbò
ðfã�ø�ô\íªò
úåú�ø?õ-è�z û ã ò�ífãåô`ä û ø�ðf÷Gz`è´ð¡èZï´ð¡ø�ç¡íªò
ð � 1 ê
ìªíOz_ã�í¡ï´æ\í¡í¡è�z ãåô��-÷8ò
î`ð¡è´çRé_þ�ðf÷\èH·QyA'#|pz`è´ð¡èZï´ð¡ø�ç¡íiñ�èbò�ífæ`ç¡è û ø�ðf÷Âã�ø�ô`ã��?ò
ðfã�ø�ô¼ò
ô]z

÷\èbò
ðbê.�ªèbò
ðÈïZø�ñ�èZíe�dç¡ø�ñ û ø�ðf÷wðf÷\è0ç¡èZïZø�ãåú]è´ô\è´çfä ü z`è´î�ø<ífãåð¡è�z û�ü ãåô6ð¡è´ç�ò�ï´ðfãåô`ä î8ò
çfðfã�ï´ú�èZí
ò
ô]zH�dç¡ø�ñ ðf÷\èiz_çfã��dðfãåô`ä0ø���ðf÷\è±è´ú�èZï´ðfç¡ø�ô-�-÷\ø�ú�èÏî8ò
ãåç¡í�ãåôzðf÷\èÏè´ú�èZï´ðfçfã�ï�K8è´ú�zöò
î`î`úåã�è�z4ò�ï´ç¡ø<í¡í
ðf÷\èOz`è´ð¡èZï´ð¡ø�çbêÈùQ÷\è¹ç¡èZïZø�ãåú�è´ô\è´çfä ü ïbò
ô û è¹ïbò
ú�ï´æ`ú ò
ð¡è�z û�ü ífæ û ðfç�ò�ï´ðfãåô`ä�ðf÷\èCï¡÷8ò
çfä�èFz_çfã��dð
ïZø�ô�ðfçfã û æ`ðfã�ø�ôV�dç¡ø�ñ ðf÷\è0ò
ñiî`úåãåðfæ]z`è0ø��Qðf÷\è�ðf÷\è´çfñRò
ú"î`æ`ú�í¡èZíbê0ùQ÷\èiî`ç¡ø.ïZè�z_æ`ç¡è��=ø�ç
z`ø�ãåô`ä
ðf÷`ã�í±ã�í
z`èZí¡ï´çfã û è�zwãåôwì:î`î è´ô]z_ã��Ðì¹ê$ùQ÷\è�ñ�ø<ífð±æ\í�è��«æ`ú5$6æ8ò
ô�ðfãåðfã�èZíÈð¡ø�õ-ø�çfónõ|ãåðf÷wãåôÐðf÷\è
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è���è´ô�ð¦ò
ô8ò
ú ü í¡ã�í ò
ç¡è¦ðf÷\è©ç¡èZïZø�ãåútè´ô\è´çfä ü þ�����þÍò
ô]z¸ðf÷\è©ç�ò
ðfã�ø�ø���ïZø�úåú�èZï´ð¡è�zöï¡÷8ò
çfä�èÏð¡øCç¡èZïZø�ãåú
è´ô\è´çfä ü þ��xþ�õ|÷`ã�ï¡÷ ã�íCïbò
úåú�è�z ðf÷\èF;¯ï¡÷8ò
çfä�è ü ã�è´ú�zd<�ênùQ÷\èxï�÷8ò
çfä�è ü ã�è´ú�zýã�í¹ô\ø�çfñRò
úåã��bè�z ð¡ø
ä<ã���èªè´ú�èZï´ðfç¡ø�ô0ç¡èZïZø�ãåú�è���è´ô�ð¡í�ò
ô¸ò���è´ç�ò
ä�è¦ø���� � F þ.í�ø�� ïbò
ô û è:ðf÷\ø�æ`ä<÷�ð|ø��tò�í"ðf÷\è:ç�ò
ðfã�ø
ø��L;¯è´ú�èZï´ðfç¡ø�ô-��è�$�æ`ã��<ò
ú�è´ô�ð0��è´ô\è´çfä ü <¸ð¡øzðf÷\è¸ò�ï´ðfæ8ò
ú]ò
ñ�ø�æ`ô�ðiø���è´ô\è´çfä ü ðf÷8ò
ð¹ã�í
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ç¬Ì�Ø4Û4Ï4ÌÈêÐÎÐÛ4Ì�×6ÝsÌ�Ø�ÙÐÏjÑ�ØjÎÐé Ü�êÐßÈâoØ4ÌÈé�ÌÈß Ü�ÏnÜ�Ý�çüÛ4Þ�Ñ�éCÑOÜ�Ý�ì"Ü�ßÈÎ�Ñ�Ì�Ø@#�M� � ÓA��Þ�Ñ�Ú�ÑDÝÇÛjÑDÏn×�ãfÛ4Þ�ÑÝ�ÑDÎÐÛ4Ïj×6Ý�Ü�Ý�ç:ÍÇÜ�é�é ÜsÏÆÜOâFç¬Ì�Ø4Û4Ï4ÌÈêÐÎÐÛ4Ì�×6Ý�Ø�Ü�ÏjÑCØjÑDÙ�Ü�ÏÆÜ�ÛjÑ�çÊêÇâ:w ��ØjÛÆÜ�Ý�ç�Ü�Ïjç:çÐÑDìµÌ Ü�Û4Ì�×6Ý�Ø0�
ÌÈé�ÙÐßÈâµÌÈÝÐÍüÜ�Ýq×Oì�ÑDÏ4ß Ü�ÙF×�ã�w � � 5CB �aà ÞÐÌ�ÚjÞ?Ì�Ø�è ×6ÏjçÐÑDÏjØ�×�ã]é Ü�Í"ÝÐÌÈÛ4Î�çÐÑ ß�Ñ�ØÆØnÛ4Þ�Ü�Ý?à Þ�Ü�Û�à�Ñ×6ê�ØjÑDÏ4ì�Ñ"Ó
PRQÃP DFERlai¹X/iHG|V laij`cm `JIqdLK V ZLMceg\ ije{hHN d|bRlfQ
æTÝ)Û4Þ�Ñ���Ý�Ü�ß�ç�Ü�ÛÆÜ�ØjÑDÛ0�"à�Ñcà ÌÈßÈßÐÎ�ØjÑ Ü�ÚDÎÐÛ]×6ÝC��Ûj× ØjÑDÙ�Ü�ÏÆÜ�ÛjÑ ÚOÜ�Ý�ç¬Ì�ç�Ü�ÛjÑJ�Gæ&�bý:ØjÚOÜ�Û4ÛjÑDÏ4ÌÈÝÐÍ
ÑDì�ÑDÝÇÛjØ|ãäÏj×6é�ê�Ü6ÚÆÿïÍ"Ïj×6ÎÐÝ�ç ÑDì�ÑDÝïÛjØOÓ|æTÝ�Ü�Þ�Ü�ÙÐÛjÑDÏ]è����µÑ�ÚDÛ4Ì�×6Ý�è¬Ó¡è��6à�Ñ�ç¬Ì�ØjÚDÎ�ØjØjÑ�ç)Ü�ã×6Ï4é Ü�ßÈÌ�Ø4é
à ÞÐÌ�ÚjÞHà�Ñ ÚOÜ�Ý Î�ØjÑsÛj×�çÐÑ�ÚDÌ�çÐÑ�à Þ�ÑDÏjÑ Ûj×Êé Ü�ÿ�Ñ�Û4Þ�Ñ ÚDÎÐÛOÓO��Þ�ÑDÏjÑ à�Ñ?Ø4Þ�×Oà�Ñ�ç Û4Þ�Ü�ÛoÛj×
é Ü��¬ÌÈé�Ì��OÑCØjÑDÝ�Ø4ÌÈÛ4ÌÈìµÌÈÛÃâqÛj×P�HæT�¥ý]Ø0��à�ÑCØ4Þ�×6ÎÐß�çFÙÐÌ�ÚÆÿqÛ4Þ�Ñ�ÚDÎÐÛR�Q)��SR�Ûj×sé�ÌÈÝÐÌÈé�Ì��OÑ�Û4Þ�Ñ
ãäÎÐÝ�ÚDÛ4Ì�×6ÝUTV�ÐçÐÑ���Ý�Ñ�ç?Ü6Ø

TXWZY ! � � Y %!\[ � Y % �  ë Ò�ÓÈÔ3í
��ÑDÏjÑ][�!ä� �_^ � R % Ü�Ý�ç Y !ä� �A^ � R %�Ü�ÏjÑsÛ4Þ�Ñsã�ÏÆÜ6ÚDÛ4Ì�×6ÝG×�ã8Ø4ÌÈÍ"Ý�Ü�ß�Ü�Ý�ç�ê�Ü6ÚjÿµÍ"Ïj×6ÎÐÝ�ç ÑDì�ÑDÝïÛjØà ÞÐÌ�ÚjÞ,Ü�ÏjÑ Ñ��µÙ[Ñ�ÚDÛjÑ�ç�Ûj× Ù�Ü6ØjØ�Û4Þ�ÑRÚDÎÐÛOÓJ�,ÑRà ÌÈßÈß Ü�Û4ÛjÑDé�ÙÐÛ�Ûj×oÚ�×6Ý�Ø4Û4Ï4Î�ÚDÛ�Û4Þ�Ñ�ØÆÑ ãäÎÐÝ�ÚDÛ4Ì�×6Ý�Ø
ãäÏj×6éAÛ4Þ�Ñ Ý�ÑDÎÐÛ4Ïj×6Ý?Ü�Ý�çüÍÇÜ�é�é Ü ÚOÜ�ßÈÌÈêÐÏÆÜ�Û4Ì�×6Ý ç�Ü�ÛÆÜ¬Ó

` Ý�Ñ�ÙÐÏj×6êÐß�ÑDé-à�Ñ�Þ�Ü�ì�Ñ�ÌÈÝ éCÑOÜ6Ø4ÎÐÏ4ÌÈÝÐÍV[�!ä����a��(RÆ%�� Y !ä��� ^ �SRÆ%��µÜ�Ý�çbTC!ä��� ^ �SRÆ% Ì�Ø�Û4Þ�Ü�Û×6ÎÐÏRç�Ü�ÛÆÜ�ØÆÑDÛjØ çÐ×�Ý�×6Û8Þ�Ü�ì�Ñ ÑDÝ�×6ÎÐÍ"Þ:ÑDì�ÑDÝÇÛjØRãä×6Ï Î�Ø8Ûj×�Ú�×6Ý�Ø4Û4Ï4Î�ÚDÛRÛ4Þ�Ñ�ØjÑ)ãäÎÐÝ�ÚDÛ4Ì�×6Ý�ØR×3ì�ÑDÏ
Ø4é Ü�ßÈß[ÑDÝ�ÑDÏ4Í"â�ÌÈÝÇÛjÑDÏ4ì"Ü�ß�ØOÓA��Þ�Ñ�ÙÐÏj×6êÐß�ÑDé-à ÌÈÛ4Þ Y Ì�Ø'Ù�Ü�Ï4Û4Ì�ÚDÎÐß Ü�Ï4ßÈâ�ØjÑDì�ÑDÏjÑ	�¬Ø4ÌÈÝ�Ú�Ñn×6ÝÐßÈâ�Ü8Û4ÌÈÝÇâãäÏÆÜ6ÚDÛ4Ì�×6Ýs×�ãfÛ4Þ�Ñ r I Ü�× ÙÐÞ�×6Ûj×6Ý�Ø ÌÈÝïÛjÑDÏÆÜ6ÚDÛcÌÈÝ�Û4Þ�Ñ çÐÑOÜ6ç�ß ÜOâ�ÑDÏOÓA��ÞÐÌ�Ø�ã×6ÏjÚ�Ñ�Ø�Î�Ø Ûj× Î�ØjÑ�ß Ü�Ï4Í�Ñ
ÑDÝ�ÑDÏ4Í"â�êÐÌÈÝ�ØOÓ{��×Oà�ÑDì�ÑDÏ0�ïà�Ñnà�Ü�ÝÇÛ�Ûj×8ê[ÑnØjÎÐÏjÑcÛ4Þ�Ü�Û'Û4Þ�ÑnãäÎÐÝ�ÚDÛ4Ì�×6Ý�Ø�Ü�ÏjÑ�Ý�×6Û�ÚÆÞ�Ü�ÝÐÍ"ÌÈÝÐÍ)ì�ÑDÏ4â
éRÎ�ÚÆÞsãäÏj×6é ×6Ý�Ñ8Ø4Ì�çÐÑ8×�ãfÛ4Þ�Ñ êÐÌÈÝsÛj× Û4Þ�Ñ8×6Û4Þ�ÑDÏOÓ

�|× Øj×6ßÈì�Ñ Û4ÞÐÌ�ØcÙÐÏj×6êÐß�ÑDéc��à�Ñ à ÌÈßÈß½ÚjÞ�Ü�ÝÐÍ�Ñ)Ú�×µ×6Ïjç¬ÌÈÝ�Ü�ÛjÑ�Ø ãäÏj×6é �gÛj× Ü)Ý�ÑDà�Ú�×µ×6Ïjç¬ÌÈÝ�Ü�ÛjÑ
��d���çÐÑ���Ý�Ñ�ç�êÇâ
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G>Ñ)H%I}Ò6J�KNM)O<�RQji1V.U6JTt�X.ZJÔ}Ñ)H	ÔR{uV.^N_�r
X<oa{�SHÔ�VÒ�H�JA|~Ñ
J�r
_?J���J�^EU6t�Ñ)^ ¸-`�b�¾�OAV.^N_{¸-`�b�¾�e
STX5[�\}Ñ)^NJT_�M

Z\Ò6X5[ ��� ��\*J�UWVL_lJTS<VT|�M���V.UWVAZ\Ò6X5[�X5^NJ�X.Z-UgÔNJTtWJ�J's~Ó*X%t�I}Ò6JTt�VÒ6J�tgÔNX�o�^�Ñ)^{��Ô�VÓlU6JmÒ] Rn
G>Ñ)H%I}Ò6J1 RM7xRMp¡~r)UgÔNX5IlH	Ô¢UgÔNJ~_�Ñ
t�UgÒgÑ)\lIlUgÑ
X5^dX.Z�J�r
JTS�UgÒ6X5^LS<V.r�Ñ)\}ÒWV.UgÑ
X5^dJ���J�^EU6t�Ñ
t9ÞEI�V.r�Ñ)UWV.UgÑ)��J�r)|
tgÑ)[VÑ)r£VÒuU6XAo�Ô�V.U1o-Jjt6JTJnÑ)^YUgÔNJ]\�V5S6¤¥H	Ò6X5Il^N_¦_NV.UWVRnLÑ)UfÑ
t1^�VÒgÒ6X<o-JmÒkÑ)^/iAM1§�Ô}Ñ
t1[�VT|¨\*J
_RINJ~U6X]_�Ñ¬ð�JmÒ6J�^NSTJTta\�J�UDo©JTJ�^dUgÔNJ~U6JTt�Ua_lJ��°Ñ
STJuV.^N_dV�ZIlr)r�tWS<V.r
Jf¸a`�b�¾3nRX&Ò9Ó�JmÒgÔ�VÓNtatgÑ)[VÓlr)|
U6X�UgÔNJ�Z�V5S�U,UgÔ�V.U-UgÔNJ�J�r
JTS�UgÒ6X5^Nt�t�UgÒgÑ)¤~Ñ)^lH�UgÔNJ~t�[�V.r)r�_lJ��~Ñ
STJko-JmÒ6J6Ô}Ñ)H	Ôlr)|�STX5r)r�Ñ)[�V.U6JT_�Mªb4U�Ñ
t
^NX5U,Il^}Ò6J<V5tWX5^�V.\lr
J�U6X]J's~Ó*JTS�U,�%VÒgÑ£V.UgÑ
X5^Nt_Ñ)^AUgÔNJJÓ}Ò6X&Ó*JmÒ�UgÑ
JTt©X.Z�UgÔNJ~_lJ<V5_�r£V<|�JmÒaV5SmÒ6X%t6t,UgÔNJ
t�I}Ò/Z�V5STJ]X.ZªUgÔNJj_lJ�U6JTS�U6X&Ò<n*o�Ô}Ñ
S�Ô«STX5Ilr
_Yr
J<V5_gU6XA_�Ñ
tHÓ�JmÒ6tgÑ
X5^UÑ)^YUgÔNJ�Z\ÒWV5S�UgÑ
X5^¦X.Z,STX5r)r
JTS�U6JT_
SHÔ�VÒ�H�JaIl^N_lJmÒªSTX5^N_�Ñ)UgÑ
X5^NtpX.Z�Il^}Ñ¬ZX&Ò�[�Ñ)r)r)Il[VÑ)^�V.UgÑ
X5^�M�º~^RZX&Ò�U�Il^�V.U6J�r)|�n�o©J�_lX1^NX5U�|�J�U>Ô�V<��J
_NV.UWVzZ\Ò6X5[Z+Ilr)r¬{4tWS<V.r
J�_lJ�U6JTS�U6X&Ò6t�J's�Ó�X%tWJT_LU6X�V.^®J�r
JTS�UgÒ6X5^gt6X5I}Ò6STJ%M

bDUVÑ
t�S�r
J<VÒ�UgÔ�V.U�UgÔNJd\lIlr)¤¯X.ZuUgÔNJdr
X<oÜi°J���J�^EU6t¢VÒ6Jd^NX5U�S<V.INt6JT_±\�|¯^NJ�IlUgÒ6X5^Nt�X&Ò
²³b�ÎU¾ªt<n�tgÑ)^NSTJ�UgÔNJ�|¦ZhV.r)raX5IlU6tgÑ
_lJAUgÔNJ�\*X5Il^N_ltzX.ZkUgÔNJ�^�INS�r
J<VÒ�Ò6JTSTX&Ñ)ra\�V.^N_�MUº�^RZhX&Ò�U�IR{
^�V.U6J�r)|�nl^NX�S�r
J<VÒ�²´b�Î@¾qt6S<V.U�U6JmÒgÑ)^lH�tgÑ)H%^�V.r3VÓ}Ó*J<VÒ6t�Ñ)^®UgÔ}Ñ
t�_NV.UWVRM
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G>Ñ)H%I}Ò6J�KNM7e%�RQ�§�ÔNJVÒ6J�H	Ñ
X5^�^NJ<VÒ�UgÔNJ�v�µA¤�JhZÓ*J<V.¤UÑ)^�¸a`�b�¾¶O�V.^N_�¸a`�b�¾·edSTX5[]\}Ñ)^NJT_�M
§�ÔNJVÑ)^�U6J�H	ÒWV.U6JT_�ÒWV.U6JVÑ)^¦UgÔNJ|Ó�J<V.¤¦V�Z+U6JmÒ]t�UgÒgÑ�Ó}Ó}Ñ)^lH®UgÔNJ�\�V5SW¤�H	Ò6X5Il^N_�Ñ
t�O<�RM KY�jO%M7v¹¸+¤¥H5{
_NVT|Nº�����Mp¡³r�Ñ)^NJfÑ
t©_�ÒWV<o�^dU6X�Ñ)^N_�Ñ
S<V.U6J1UgÔNJ6Ó�X%tgÑ)UgÑ
X5^¢X.Z�UgÔNJ1J's~Ó*JTS�U6JT_¢v%vRM9µ�¤�J�h»r�Ñ)^NJ�Z\Ò6X5[
Ò6J�r£V�sNV.UgÑ
X5^¨X.Z Û;�;Ý�¼ J%M

bD^±UgÔNJ®t6JTS�UgÑ
X5^Nt�\*J�r
X<o�n©o©J®o�Ñ)r)rJÒ6J��°Ñ
J�o½UgÔNJPÓ}ÔE|RtgÑ
STt�\*JmÔ}Ñ)^N_±UgÔNJLZhJ<V.U�I}Ò6JTtVÑ)^±UgÔNJ
\�V5S6¤¥H	Ò6X5Il^N_L_NV.UWV�UgÔ�V.U�VÒ6JkIl^N_lJmÒ6t6U6X�X¥_�nE\*J'ZhX&Ò6JkINtgÑ)^lH�Ñ)U,U6XzS<V.r
S�Ilr£V.U6J~J'slS�r)IN_lJT_�Ò6J�H	Ñ
X5^Nt
X.Z�UgÔNJ�¾d¿*n�ÀÂÁ�Ã@Ó�VÒWV.[�J�U6JmÒztgÓ�V5STJ�ZhX&Ò�UgÔNJ|Ô�V.r
X®²´b�Î@¾OÓ�X&ÓlIlr£V.UgÑ
X5^�ML§�ÔNJmÒ6J¢VÒ6J�U4o-X
Ò6J<V5t6X5^NtaZhX&Ò�J'slV.[VÑ)^}Ñ)^lH�UgÔNJTt6J�_NV.UWV�S�r
X%t6J�r)|�MpG>Ñ�Ò6t�U<n�Ñ)U�Ñ
t�Ñ)[VÓ*X&Ò�UWV.^EU~U6Xj\lI}Ñ)r
_dSTX5^RÄ�_lJ�^NSTJ
UgÔ�V.UwUgÔNJ©_lJ�U6JTS�U6X&Ò6tpVÒ6J,Z+Il^NS�UgÑ
X5^}Ñ)^lH�V5twJ's~Ó*JTS�U6JT_�\�|�J's�Ólr£VÑ)^}Ñ)^lH1UgÔNJªZJ<V.U�I}Ò6JTt�X.ZNUgÔNJ-_NV.UWV
Ñ)^?U6JmÒ�[�t]X.Z�Ó}ÔNJ�^NX5[�J�^�V®o�Ô}Ñ
S�Ô¯VÒ6J�Il^N_lJmÒ6t�U6X�X¥_�M®0¥JTSTX5^N_�npVdt�U�IN_R|¦X.Z�UgÔNJTt6J�ZhJ<V.U�I}Ò6JTt
[�VT|gr
J<V5_«U6X4Ñ
_lJ<V5t1ZX&Ò»Ò6JT_RINSmÑ)^lHdUgÔNJj\�V5S6¤¥H	Ò6X5Il^N_«r
J���J�r�Ñ)^YZ+IlU�I}Ò6J�Ñ)^NS<VÒ�^�V.UgÑ
X5^Nt]X.Z,UgÔNJ
J's�Ó�JmÒgÑ)[�J�^�U<M

Å�Æ3ÇEÈ5É¹ÊNË-Ì3Ç�Í�Î<È�Ï�ÌqÐ�ÊlÑ3Î�Í3È�Ç�Ò

§�ÔNJ~v�µ�¤�J�ÓFÓ*J<V.¤*n�o�Ô}Ñ
SHÔ4Ñ
t-tgÔNX<o�^4Ñ)^AG>Ñ)H%I}Ò6JkKNM7e%�Rn~Ñ
t_Ó}Ò6X5\�V.\lr)|�_RINJkÔ6X�ÔgÔNJ�Ó}Ò6X¥_RINS�ÔgÑ
X5^
X.Z�ÔgÔNJ-[�J�ÔWV5t�ÔWV.\lr
J�t�ÔWV.Ô6J�Û/Õ;Ý ¼ J%n5o�Ô}Ñ
SHÔVÑ
tpv%vRM9µ�¤�J�Ó´V.\*X<��J-ÔgÔNJ-H	Ò6X5Il^N_�t�ÔWV.Ô6J%Mw§�Ô}Ñ
tpt�ÔWV.Ô6J
Ô�V5t©VkÔ�V.r¬Z�{�r�Ñ¬ZhJ�X.Z�x%�%�u[�t<n¥V.^N_�_lJTS<V<|¥t,Ô6X]Vur
X�o©JmÒaJ'sRSmÑ)Ô6JT_At�ÔWV.Ô6J�V.Ô�O< RM7 �¤�J�ÓÖ¸+× �DØ/Ù�Ú ñ¥Û7Ü
Ý t�º�V.^N_¹ÔgÔNJ�^?Ô6XdÔgÔNJ�H	Ò6X5Il^N_?t�ÔWV.Ô6J%Md0°Ñ)^NSTJ�ÔgÔNJAt6JTSTX5^N_?_lJTS<V<|/Ñ
t���JmÒ�|«ZhV5t6Ô�STX5[VÓ�VÒ6JT_
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Ô6XdÔgÔNJVÒgÑ
tWJ'{�ÔgÑ)[�J�X.ZkVb¸a`�b�¾OÓ}ÔNX5^NX5^�ÓlIlr
t6J%n3ÔgÔNJ�J�^NJmÒ�H%|¦X.ZaÔgÔNJ�Ô4o-X¨_lJTS<V<|¥t�o©X5Ilr
_¹\*J
Ñ)^EÔ6J�H	ÒWV.Ô6JT_ Ñ)^�ÔgÔNJ¢_lJ�Ô6JTS�Ô6X&Ò<MY¡r�Ñ)¤�J�r)|?o-VT|?Ô6X¨[�V.¤�J¢ÔgÔNJ Û/Õ;Ýu¼ J¢t�ÔWV.Ô6J|Ñ
tz\�|¹ÔgÔNJmÒ�[�V.r
^NJ�IlÔgÒ6X5^mS<VÓlÔ�I}Ò6JgX5^FÛ/Ù ¼ J�á7�%��â4M»§�ÔNJYS<VÓlÔ�I}Ò6J¨o-X5Ilr
_ã\*JdZhX5r)r
X<o-JT_´\E|ãV?S<V5t6S<V5_lJgX.Z
tgÔNX&Ò�Ô/{�r�Ñ)��JT_j_lJTS<VT|Rt�o�Ñ)ÔgÔ�VkÔ6X5ÔWV.rlJ�^NJmÒ�H%|zÒ6J�r
J<V5t6JaX.Z�vRM7P�ÎYJ�ÓjM�}~ÔgÔNJmÒ5Ó�X%t6tHÑ)\lr
J_Ó*X&ÓlIlr£V.ÔgÑ)^lH
Ò6J<V5S�ÔgÑ
X5^Nt~ZX&Ò»Û/Õ;Ý ¼ JjVÒ6JzÛ#� ¼ J�¸+^�n7e.^Âº'nÂo�Ñ)ÔgÔY^NJ�IlÔgÒ6X5^Nt�V.\�X���J�ÔgÔNJ¢O<�RM)OnÎYJ�ÓÖÔgÔ}Ò6JTtgÔNX5r
_�n
X&ÒA_lJTS<V<|äX.Z Û/Õ ¡~t¨¸+× �DØ/Ù¹Ú°å Ü�_NV<|¥t�º'n-o�Ô}Ñ
S�Ôã[VÑ)H	Ô�ÔA\*JbÓ}Ò6X¥_RINSTJT_ÐÑ)^äH�JmÒ�[�V.^}Ñ)Il[æ\E|
STX%t�[VÑ
SkÒWV<|¥t�o�ÔNJ�^®ÔgÔNJ�_lJ�Ô6JTS�Ô6X&ÒfÑ
t~V.\*X<��J�H	Ò6X5Il^N_�M-§�ÔNJ�r£V.Ô�Ô6JmÒ�ÔDo©XAJ's~Ólr£V.^�V.ÔgÑ
X5^Nt1t6JTJ�[
r
JTt6t�V.Ô�ÔgÒWV5S�ÔgÑ)��J%nwtgÑ)^NSTJzÔgÔNJ�õNIRs«X.Z9Ô}Ñ)H	ÔR{4J�^NJmÒ�H%|«^NJ�IlÔgÒ6X5^Nt�ÔgÔ�V.Ô�VÒ6J�X<��JmÒ�ÔgÔNJjÔgÔ}Ò6JTtgÔNX5r
_
ZhX&Ò�Û#� ¼ J�¸+^�n7e.^ÂºnÑ
t]\�J�r�Ñ
J���JT_�Ô6Xg\�JAÔ6X¥X¨r
X�o�n,V.^N_�ÔgÔNJASTX%t�[�X5H�J�^}Ñ
S4Ó}Ò6X¥_RINS�ÔgÑ
X5^µÒWV.Ô6JAX.Z
Û/Õ ¡1t�Ñ
t�Ó}Ò6X5\�V.\lr)|L��JmÒ�|¢r
X�o�M

`�J�Ô<ç�tjJ's�Ólr
X&Ò6J¢ÔgÔNJ�[�X%t�Ôjt�ÔgÒWVÑ)H	Ô�Ô/{hZX&Ò�oaVÒ6_ Ñ)^EÔ6JmÒgÓ}Ò6J�ÔWV.ÔgÑ
X5^�n©ÔgÔ�V.Ô]ÔgÔNJ¢t�ÔWV.Ô6J�Ñ
tzÓ*X&ÓR{
Ilr£V.Ô6JT_�J�^EÔgÑ�Ò6J�r)|¹\�|¦ÔgÔNJmÒ�[�V.r,^NJ�IlÔgÒ6X5^¯S<VÓlÔ�I}Ò6J%M®§�ÔNJ4Û/Ù ¼ J�Ñ
t6X5Ô6X&Ó*J|Ñ
t]e%P�è�X.Zk^�V.Ô�I}ÒWV.r
H�JmÒ�[�V.^}Ñ)Il[éV.^N_?ÔgÔNJ¢SmÒ6X%t6tzt6JTS�ÔgÑ
X5^�ZX&Ò]ÔgÔNJ�S<VÓlÔ�I}Ò6J4Ò6J<V5S�ÔgÑ
X5^ Ñ
tzPRO<�®[�\�ZX&ÒzÔgÔNJmÒ�[�V.r
^NJ�IlÔgÒ6X5^Nt<n5o�Ô}Ñ
S�ÔzÑ)[VÓlr�Ñ
JTtwÔgÔ�V.ÔwÔgÔNJ©_lJ�Ô6JTS�Ô6X&Ò6t�J<V5SHÔ�Ô�VT��JaV~SmÒ6X%t6t3tWJTS�ÔgÑ
X5^�ZhX&Ò�ÔgÔ}Ñ
t>Ò6J<V5S�ÔgÑ
X5^
X.Zª�RM7 %e�S�[ Ù M

§�ÔNJ6ÒWV.Ô6J6Ñ)^AÔgÔNJuv�µ�¤�J�ÓXÓ�J<V.¤VÑ
tuO<�RM K��jO%M7v¢¸+¤�H5{4_NV<|lºWê � Mp§�ÔNJ6Ò6J<V.r*_lJTS<VT|�ÒWV.Ô6J1[]INt�Ô
\*JcÔ}Ñ)H	ÔNJmÒLÔgÔ�V.^ãÔgÔ}Ñ
t�n�\�JTS<V.INtWJ¨ÔgÔNJgr
X5^lH±_NV.ÔWV�V5S�Þ�I}Ñ
tgÑ)ÔgÑ
X5^m_lJ<V5_qÔgÑ)[�J¨ZhX5r)r
X<o�Ñ)^lH¯ÔgÔNJ
S<VÓlÔ�I}Ò6J�J���J�^�Ô©ÔgÔ�V.Ô�Ó�X&ÓlIlr£V.Ô6JTt,ÔgÔNJ�t�ÔWV.Ô6J�[�V.¤�JTt©V5S�Þ�I}Ñ
tgÑ)ÔgÑ
X5^�Ñ)^NJ'ë�SmÑ
J�^�Ô<MA¸-|�STX5^E��X5r)�~Ñ)^lH
ÔgÔNJ«[�J<V5t�I}Ò6JT_�_�Ñ
t6ÔgÒgÑ)\lIlÔgÑ
X5^»X.Zzi�Il^fO<P�_NV.ÔWVqV5S�ÞEI}Ñ
tgÑ)ÔgÑ
X5^mÔgÑ)[�JTt®o�Ñ)ÔgÔmÔgÔNJ¦J's~Ó*JTS�Ô6JT_
_�Ñ
t�ÔgÒgÑ)\lIlÔgÑ
X5^«X.Zª_lJTS<VT|dÔgÑ)[�JTt<n�o©J�ÄN^N_®ÔgÔ�V.Ô�ÔgÔNJ�J'ë�SmÑ
J�^NS�|bÑ
t1x% �è¢Ma§�Ô}Ñ
tJÑ)[VÓlr�Ñ
JTtuV�Ò6J<V.r
_lJTS<VT|4ÒWV.Ô6JuX.Z�e%�L¸+¤¥H5{4_NVT|Nº ê �kV.^N_dV]ÔgÔNJmÒ�[�V.r�^NJ�IlÔgÒ6X5^PõNIRs¢X.ZaO<�]^NJ�IlÔgÒ6X5^Nt2ôR¸S�[�Ù�{ª_NVT|Nº
Ñ)^®ÔgÔNJ]STJ�^EÔ6JmÒ~X.ZpÔgÔNJ]tgÔ}Ñ
J�r
_�M©§�Ô}Ñ
tJõNIRsdo©X5Ilr
_gr
J<V5_dÔ6X�ÔgÔNJkÓ}Ò6X¥_RINS�ÔgÑ
X5^gX.Z,Vj^�Il[�\*JmÒ1X.Z
X5ÔgÔNJmÒ�Ñ
t6X5Ô6X&Ó*JTt©ÔgÔ�V.Ô-[�VT|A\�J~X.ZèÑ)^EÔ6JmÒ6JTt6Ô©ZhX&Ò©Z+IlÔ�I}Ò6J1\�V5S6¤¥H	Ò6X5Il^N_dt�Ô�IN_�Ñ
JTt<M�GNX&Ò�J'sNV.[VÓlr
J%n
t6S<V.r�Ñ)^lH�\E|äSmÒ6X%t6tAt6JTS�ÔgÑ
X5^´V.^N_qV.\lIl^N_NV.^NSTJ%nJÑ)Ô�Ñ)[VÓlr�Ñ
JTt�Ó}Ò6X�_RINS�ÔgÑ
X5^$ÒWV.Ô6JTtAX.Z� %e%eq¸+¤¥H5{
_NVT|Nº ê �~V.^N_¨v%�d¸+¤¥H5{4_NVT|Nº ê ��X.ZwÔgÔNJ�\�J�ÔWVjJ�[VÑ)Ô�Ô6JmÒ6t~ì/��í©I¨V.^N_®ì ó í©IbÑ)^dÔgÔNJ�STX&Ó}Ó*JmÒJÓ�VÒ�Ô6t
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G>Ñ)H%I}Ò6J�KNM7eRO%Qa`�X�o�J�^NJmÒ�H%|bÙ�{�ÒWV<|cÓ�J<V.¤Rt�Z\Ò6X5[ÜÑ)^�Ô6JmÒ�^�V.rªV5S�ÔgÑ)�°Ñ)ÔD|¨X.Z ¼ J�SmÒ�|Rt�ÔWV.r
t<M�¾wJ<V.¤Rt
_RINJaÔ6X�¸¡uº ì ó<îÂ^Âï ì ó�í©I�V.ÔªPRM7�%P1¤�J�Ójn%V.^N_®¸�í�º ì�ð�¼ J�ï ì�ð�¼ V�ñ Û��'¼ J�ï Û��'¼ VuV.Ô�O<�RM Ku¤�J�Ó
VÒ6J�S�r
J<VÒ�r)|�Ò6JTt6X5r)��JT_�Mp¡äÔgÔ}Ñ�Ò6_�Ó*J<V.¤L¸òkº�Z\Ò6X5[fì�ð ¼ V�ïµÛ/ð�îÂ^�V.Ô,�RM7v%v1¤�J�Ó´[�VT|�STX5^�ÔgÒgÑ)\lIlÔ6J
Ô6X�ÔgÔNJ�r
X<o·J�^NJmÒ�H%|LÔWVÑ)rwX.Z�ÔgÔNJ�O<�RM K�¤�J�Ó�Ó*J<V.¤�M-ówJ<V.¤¥t~X�STS�I}Ò~o�Ñ)ÔgÔ¨J�^NJmÒ�H%|®J�ÞEI�V.r�Ô6X�ÔgÔNJ
ZIlr)r,ô1{~tgÔNJ�r)rª\}Ñ)^N_�Ñ)^lHYJ�^NJmÒ�H%|�n�\*JTS<V.INt6J�V.r)r©J�[VÑ)Ô�Ô6JT_�Ù~{�ÒWVT|Rt]VÒ6JjZIlr)r)|«V.\NtWX&Ò�\�JT_�M¢§�Ô}Ñ
t
ÄNH%I}Ò6J�STX5[]\}Ñ)^NJTt�ÔgÔNJ�_NV.ÔWV]Z\Ò6X5[½òa`�b#ó»O�V.^N_®òa`�b#óqeRM

^NJ<VÒkÔgÔNJ�_lJ�Ô6JTS�Ô6X&Ò6t�M

õ Ï¥ö�Ç¥Ì�Ç�È�÷�øäù�úWÈ.Ê�øäËûÌ�Ç�ü%Ò

§�ÔNJ�Ñ)^RZJmÒgÒ6JT_?^NJ�IlÔgÒ6X5^�õNIRs¹o-X5Ilr
_¯V.r
tWX®r
J<V5_¹Ô6X«V®S<VÓlÔ�I}Ò6J�ÒWV.Ô6J�X.Z~x.K¯¸+¤�H5{4_NV<|lºWê � X5^
Û/ý ¼ J¢n*o�Ô}Ñ
SHÔ/Ô�V5t�VAS<VÓlÔ�I}Ò6J�SmÒ6X%t6t�t6JTS�ÔgÑ
X5^¹e%�%�%�A\�VÒ�^Nt�V.^N_¦V¢eRO�èþV.\lIl^N_NV.^NSTJ%Mz§�Ô}Ñ
t
Ò6J<V5S�ÔgÑ
X5^�Ó}Ò6X¥_RINSTJTt Û���¼ J%nEo�Ô}Ñ
SHÔ¢_lJTS<VT|RtªÔ6X Û��'¼ Vu\�|zôm{�tgÔNJ�r)r�J�r
JTS�ÔgÒ6X5^AS<VÓlÔ�I}Ò6Jko�Ñ)ÔgÔ¢V.^
O%O�_NV<|cÔ�V.r¬Z+{�r�Ñ¬ZJ%Mk§�ÔNJzJ�r
JTS�ÔgÒ6X5^«S<VÓlÔ�I}Ò6JnÑ
t�ZX5r)r
X�o©JT_Y\E|bÒ6J�r£V�sNV.ÔgÑ
X5^«X.ZªÔgÔNJ]J�r
JTS�ÔgÒ6X5^Nt1Ô6X
ÄNr)rNÔgÔNJ~ô1{3tgÔNJ�r)rN�%V5S<V.^NS�|�nEo�Ñ)ÔgÔLVuÔ6X5ÔWV.rÂJ�^NJmÒ�H%|�Ò6J�r
J<V5t6J~X.ZªO<�RM K�¤�J�ÓjME§�Ô�INt<nEÔgÔ}Ñ
t_Ò6J<V5S�ÔgÑ
X5^
o�Ñ)r)r�Ó}Ò6X¥_RINSTJ�Vzr�Ñ)^NJkÑ)^dÔgÔNJ�tHÓ�JTS�ÔgÒ�Il[ÿV.Ô�O<�RM K�¤�J�ÓjM

§�ÔNJ�Ò6J�H	Ñ
X5^¯VÒ6X5Il^N_³O<�RM KY¤�J�Ó¼Ñ
tztgÔNX�o�^{Ñ)^�G¥Ñ)H%I}Ò6J¢KNM7eRO%Mg§�ÔNJ�Ó*J<V.¤?V.ÔAO<�RM KY¤�J�Ójn
o�Ô}Ñ
SHÔ]Ô�V5t�V.^bÑ)^EÔ6J�H	ÒWV.r�ÒWV.Ô6J�X.Z3KE���� d¸+¤¥H5{4_NVT|NºWê � S<V.^¨V.r
t6X�Ô�VT��J]V]STX5^�ÔgÒgÑ)\lIlÔgÑ
X5^¨Z\Ò6X5[
ì�ð ¼ Jaï¯ì�ð ¼ VRMw§�ÔNJ_Ñ
t6X5Ô6X&Ó*J-ì�ð ¼ J1¸+× �DØ/Ù Ú���� Üu_NVT|Rt�º�Ñ
t�[�V5_lJ-\E|]tgÓ�V.r)r£V.ÔgÑ
X5^zZ Ò6X5[ STX%t�[VÑ
S
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ÒWVT|�^NJ�IlÔgÒ6X5^Nt-o�ÔNJ�^AÔgÔNJ�_lJ�Ô6JTS�Ô6X&Ò6t�VÒ6J~V.\*X<��J�H	Ò6X5Il^N_�Mª¡��~Ñ)H%^NX5^NJ�
��������Ô�VT��J1JTt�ÔgÑ)[�V.Ô6JT_
ÔgÔNJPÓ}Ò6X¥_RINS�ÔgÑ
X5^ÐÒWV.Ô6JLÔ6XY\�J® %�g¤¥HRê � _NVT|Âê � á7�.K5â4M�§�Ô}Ñ
t�tHÔNX5Ilr
_¯\�JdVÓ}Ó}Ò6XTs�Ñ)[�V.Ô6J�r)|¯ÔgÔNJ
_lJTS<VT|4ÒWV.Ô6J»Ñ)^dX5I}Òk_lJ�Ô6JTS�Ô6X&Ò6t<nltgÑ)^NSTJ1ÔgÔNJ�|¢o©JmÒ6JuIl^N_lJmÒ�H	Ò6X5Il^N_LZhX&Ò�X5^lr)|LV�Z\ÒWV5S�ÔgÑ
X5^®X.Z�ÔgÔNJ
e�µ5�1_NVT|zÔ�V.r¬Z�{�r�Ñ¬ZhJ-\�J'ZhX&Ò6J,ÔgÔ}Ñ
tw[�J<V5t�I}Ò6J�[�J�^�Ôªo-V5t�[�V5_lJ�V.^N_zÔgÔNJ-[�V.Ô6JmÒgÑ£V.rlÔgÔNJ�|]VÒ6J-[�V5_lJ
X.Z�o-V5t~V.\*X<��J�H	Ò6X5Il^N_LZX&ÒktWJ���JmÒWV.r�|�J<VÒ6t<M

§�ÔNJYt�Il[æX.Z�ÔgÔNJgJ's�Ó�JTS�Ô6JT_$ÒWV.Ô6J¦V.ÔgO<�RM K¯¤�J�Ó�Z Ò6X5[ ì�ð ¼ JYV.^N_ãÔgÔNJ@Ñ)^RZJmÒgÒ6JT_$ÒWV.Ô6J
Z\Ò6X5[ Û��'¼ J�_RINJjÔ6XL^NJ�IlÔgÒ6X5^?S<VÓlÔ�I}Ò6JVÑ
t�P.K�¸+¤¥H5{4_NVT|NºWê � n�tgÑ)H%^}Ñ¬Ä�S<V.^�Ô�r)|ÖÔ}Ñ)H	ÔNJmÒ�ÔgÔ�V.^¦ÔgÔNJ
[�J<V5t�I}Ò6JT_�ÒWV.Ô6J%M�§�Ô}Ñ
t�Ñ
tzV.^�Ñ)^EÔ6JmÒ6JTt6ÔgÑ)^lH]ÓlI���Tr
J%n3o�Ô}Ñ
SHÔ¯_lJTt6JmÒ���JTt�ZI}Ò�ÔgÔNJmÒ�t�Ô�IN_R|�nwtgÑ)^NSTJ
VVÓ*X%t6tgÑ)\lr
J�Ñ)[VÓlr�Ñ
S<V.ÔgÑ
X5^UÑ
t�ÔgÔ�V.Ô�ÔgÔNJzÔ}Ñ)H	ÔR{4J�^NJmÒ�H%|®^NJ�IlÔgÒ6X5^@õNIRsPÑ
t~H	Ò6J<V.Ô6JmÒ�ÔgÔ�V.^Yo©JnÔ�V5_
t�I}Ó}Ó*X%t6JT_�M

Å©È.û�Î�ûÍ3É�ü�Í�È��4ÊlÐEÇ¨Ð�Ï�Ì�Î<ÊNÉ?ûÌ�ÊRÎ�û+Ï�ÌªÒ

bD^AÔgÔNJ6Ò6J�H	Ñ
X5^dK5{De%�]¤�J�Ójn¥ÔgÔNJmÒ6JuVÒ6J�V]r£VÒ�H�J1^EIl[]\�JmÒkX.Z�J���J�^EÔ6tao�Ñ)ÔgÔLr
X<o�S�Ô�VÒ�H�Ju|°Ñ
J�r
_4Ñ)^
\*X5ÔgÔ�_lJ�Ô6JTS�Ô6X&Ò6t<Mp§�ÔNJ�ÒWV.Ô6J�Ñ)^Aò-`�bDóãO�Ñ
t�Ô}Ñ)H	ÔNJmÒ,\�|�V1ZhV5S�Ô6X&Ò©X.Z�KNM9µ¥Mp¡1tªtgÔNX�o�^|Ñ)^�G>Ñ)H%I}Ò6J
KNM7e%e%VRn�ÔgÔNJ�tHÓ�JTS�ÔgÒ�Il[ Ñ
tzV®H�X�X¥_¹[�V.Ô6S�Ô�Ô6X Õ ��¸+ÔgÒgÑ)ÔgÑ)Il[Aº��³_lJTS<VT|?^NJ<VÒ]ÔgÔNJAJ�^N_�Ó�X&Ñ)^�Ô
¸����zO<PRM7v1¤�J�Ó�º'M%§�ÔNJ-Z�V5S�ÔwÔgÔ�V.ÔpÔgÔNJaÔgÒgÑ)ÔgÑ)Il[fJ���J�^�Ô6t,V.r)r�Ô�VT��J�V~r
X�oäSHÔ�VÒ�H�J�|~Ñ
J�r
_�Ñ)^N_�Ñ
S<V.Ô6JTt
ÔgÔ�V.Ô,ÔgÔ}Ñ
t-STX5^EÔWV.[VÑ)^�V.ÔgÑ
X5^bÑ
t©J's¥Ô6JmÒ�^�V.rÂÔ6X�ÔgÔNJ~_lJ�Ô6JTS�Ô6X&Ò-SmÒ�|Rt�ÔWV.r
t<n�o�Ñ)ÔgÔ¢V.r)rÂÔgÔNJ��UÓ�VÒ�ÔgÑ
S�r
JTt
Z�V.r)r�Ñ)^lHzÑ)^�Ô6X�ÔgÔNJ~[�X%t�Ô-V.\NtWX&Ò�\}Ñ)^lH�Z\ÒWV5S�ÔgÑ
X5^¢X.Z�ÔgÔNJ1t�I}Ò/Z�V5STJ�_lJ<V5_Ar£VT|�JmÒ<M��p��J�^LÔgÔNJ�Ô}Ñ)H	ÔNJTt�Ô
J�^NJmÒ�H%| ��Ó�VÒ�ÔgÑ
S�r
JTt�Z\Ò6X5[ ÔgÒgÑ)ÔgÑ)Il[¼Ó*J�^NJ�ÔgÒWV.Ô6J�r
JTt6tkÔgÔ�V.^?O Ý [½X.Z�H�JmÒ�[�V.^}Ñ)Il[®M

òaJ�r
X<oä�k¤�J�Ójn�ÔgÔNJ-_NV.ÔWVk_lJmÓ�VÒ�Ô6t>Ñ)^NSmÒ6J<V5tgÑ)^lH%r)|�Z Ò6X5[ V�ÓlI}Ò6J©ÔgÒgÑ)ÔgÑ)Il[ tHÓ�JTS�ÔgÒ�Il[®Mw§�ÔNJmÒ6J
Ñ
tj\lIl[VÓãV.Ô�Pg¤�J�Ó Ñ)^äòa`�b#ó OLo�Ô}Ñ
SHÔãVÓ}Ó*J<VÒ6t�V.Ô�ÔgÔNJLr
X¥S<V.ÔgÑ
X5^äX.Z�V¦í©IµÙ~{�ÒWVT|�r�Ñ)^NJ%M
§�Ô}Ñ
t�r�Ñ)^NJ�Ñ
t�S�r
J<VÒ�r)|Y�°Ñ
tHÑ)\lr
JzÑ)^¦��J�Ô6X.{4STX&Ñ)^NSmÑ
_lJ�^�Ôz_NV.ÔWVRn3V5t�tgÔNX<o�^�Ñ)^¦G>Ñ)H%I}Ò6J�KNM7e%e.\�Mz²¹J
ÄNÔ�ÔgÔNJd_NV.ÔWVYo�Ñ)ÔgÔäÔDo©X/Ó�VÒWV.[�J�Ô6JmÒ6t<nu¸/O�º]ÔgÔNJ®V.[VÓlr�Ñ)Ô�IN_lJ¨X.Z�VgZ+Ilr)r)|�{DV.\Nt6X&Ò�\*JT_¯ÔgÒgÑ)ÔgÑ)Il[
tgÓ*JTS�ÔgÒ�Il[®nwV.^N_ã¸he�º�V.^�PL¤�J4Ó½í©I�Ù�{�ÒWV<|ÖõNINX&Ò6JTt6STJ�^NSTJ�o�Ñ)ÔgÔ¯V ¼ V.INt6tHÑ£V.^?tgÔ�VÓ*J�V.^N_�V
o�Ñ
_RÔgÔL[�J<V5t�I}Ò6JT_AZ Ò6X5[�ÔgÔNJ1��J�Ô6X.{4STX&Ñ)^NSmÑ
_lJ�^EÔ�_NV.ÔWVRM,0°Ñ)^NSTJ6Ñ)Ô�Ñ
t�Ñ)[VÓ�X%t6tHÑ)\lr
J~Ô6X�ÄNÔ-ÔgÔNJ~r
X�o
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G	d)H%I�e6J�KNM7e%eRQpG	d)Ô-X.Z�r
X<o³J�^NJUe�H%|�tRf*JTS�ÔRe�Il[¶Ô6X�ÔReRd)ÔRd)Il[ ñ�STX5f�f�JUehg~{�eWVT|Rt1¸hV�º'Mp§jiNJ~��J�Ô6X.{
V.^EÔRd
STX5d)^NSUd
_lJ�^�Ô�tRf*JTS�ÔReWVgV�e6J�ÄNÔzokd)ÔRi¯VgSTX5[�\�d)^�V.ÔRd
X5^äX.Z1V®ÔReRd)ÔRd)Il[l�³_lJTS<V<|?tRf*JTS�ÔRe�Il[
flr)INt�VgSTX5f�f�JUemg~{�eWVT|?r�d)^NJ%nªÔRiNJ¢tni�V�f�J¢X.Z~oki�d
SXi�d
t][�J<V5t6I�e6JT_od)^¯ÔRiNJ¢��J�Ô6X.{4STX5d)^NSUd
_lJ�^EÔ
_NV.ÔWV®¸+\Âº'M
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J�^NJUe�H%|pf�V�e�ÔuX.Z-ÔRiNJ�tRf*JTS�ÔRe�Il[ ��JUe�|¨o©J�r)rpokd)ÔRi q/INt�ÔuÔRiNJTt6JzÔ4o-X8f�V�eWV.[�J�Ô6JUe6t<n�o-JjINt6JT_¹V
r
J<V5t�Ôp{wtnrEI�V�e6JTtpÄNÔªÔ6X�ÔRiNJk_NV.ÔWV�X���JUe,ÔRiNJkd)^�Ô6JUe��5V.r ��sutwvKsyx_z M�§jiNJUe6J;d
tp^NX�tRd)H%^�d¬Ä�S<V.^�Ô
J��{d
_lJ�^NSTJuZX5e�VAí©I8g�{�eWV<||d)^dÔRiNJ�ò-`�bDó´ej_NV.ÔWVRnl\lIlÔ�d)ÔkS�r
J<V�e�r)| iNJ�r�fNtkÔRiNJ�òa`�b#ó»O1ÄNÔ<M

§jiNJjJ'slSTJTt6tuX.Z©J���J�^EÔ6t�V.Ôur
X<o�J�^NJUe�H%|4e6J�r£V.ÔRd)��J]Ô6X¢oki�V.Ôuo©X5Ilr
_«\*Jzt6JTJ�^4d)^¹V.^pd
_lJ<V.r
ÔReRd)ÔRd)Il[ tRf*JTS�ÔRe�Il[ t�IlH%H�JTt6Ô6tAÔRi�V.Ô¢ÔRiNJYt6X5I�e6STJpd
tAJ'sRÔ6JUe�^�V.ruÔ6X?ÔRiNJY_lJ�Ô6JTS�Ô6X5e6t<MF��slSTJTt6t
J���J�^EÔ6t�V.Ôkr
X�o J�^NJUe�H%|do-X5Ilr
_¨\*J�S<V.INtWJT_®\E|®J�r
JTS�ÔRe6X5^g\�V5S6¤Rt6S<V.Ô�Ô6JUeRd)^lH¢ZEe6X5[ÿÔRiNJ�t�I�e/Z�V5STJ
X.Z©ÔRiNJzH�JUe�[�V.^�d)Il[®n3X5e1\�|gt6J�r¬Z+{DV.\Nt6X5eRflÔRd
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ã |/ä±eir�R/��Z�R�T�´Wr�RdXno�å�Zf\bZ�T�Zie�T�r�µcXnR]\�T�ß]ZfZ���Z�R/T�Vl´jR�T�ß]Zfoj´jR]Zcyzr�ojoWr�`aZi\xT�ß]Z�ZwÞ Ü Zie�T�Zi\�T�´j��Z
\q´WV�T�µ�´jábgbT�´Wr�Rm�±£�gbµ@e�µ�p�r�|�Z�Rb´Wea\bZ�T�Zie�T�r�µ�V�ßdXi��ZaT�r�r{oWr�`æXnR�ZwvUe�´WZ�R]e�ptyzr�µ>yçgbojo�eir�R�T�Xn´jRb��Z�R�T
rny~T�ß]Z ² � ² ø Z�à Ü ß]r�T�r�R]VYT�r�V�ZiZfT�ßb´WVloj´jR]Z}^qábgbTs`sZ�\br¤V�ZiZ�X�V��UXnojo_ZwÞqeiZiV�Vlrny@eir�R�T�´jR�gbgb�
Z���Z�R�T�Vc`Y´jT�ß¥T�ßb´WVYT�´j��Zt\q´WV�T�µ�´jábgbT�´Wr�Rm�±è�Z�g]V�gdXnojojp�\br�Rm� TfXnT�T�Z�� Ü T{T�r���Z�T�r¤T�ß]ZiV�Z�Z���Z�R/T�V�^
V�´jR]eiZ�T�ß]Z�phXnµ�ZuX���Z�µ�pxV��UXnojo>eir�R/T�µ�´jábgbT�´Wr�R�T�r�T�ß]Z�R/g]e�oWZ�Xnµcµ�Zieir�´jomádX�e ã |}µ�r�gbR]\Kµ�XnT�Z}�
	fZ�gbT�µ�r�RUV�e�XnT�T�Z�µ�´jRb|]^/rny[eir�gbµ�V�Z}^/\br/ZiV Ü µ�r�\qg]eiZ{Xfßb´j|}ß¤µ�Zieir�´jo]ádX�e ã |}µ�r�gbR]\_�N	fZ�gbT�µ�r�R]V

Xnµ�Z ã ´jR]Z��UXnT�´We�Xnojojpér�RbojpéXnojoWr�`aZi\JT�r�T�µ�XnR]V�yÅZ�µ�Xná½r�gbT�ê�ëìrny�T�ß]Z�´jµxZ�R]Z�µ�|}pæ´jR¦X�V�´jRb|}oWZ
eir�ojoj´WV�´Wr�RxXnR]\U`sZcr�Rbojp�e�Xnµ�Z�Xná½r�gbTaZ�R]Z�µ�|}p�\bZ Ü r}V�´jT�´Wr�R]Vsr���Z�µlr�gbµa\]Xnµ ã �UXnT�T�Z�µs\bZ�T�Zie�T�´Wr�R
T�ßbµ�ZiV�ß]r�oW\_^Y`Yßb´We�ß�`sX�V�í ã ZÊàî´jRJïcgbRð��ñq��ílßb´WV�´j� Ü oj´WZiV�T�ßdXnT�R]Z�gbT�µ�r�R]V�µ�Zi\qg]eiZi\¦´jR
Z�R]Z�µ�|}p�á�pxeir�ojoj´WV�´Wr�R]VY`Y´jT�ßhòHXnT�r���VY´jRxT�ß]Z���r/\bZ�µ�XnT�r�µ{T�r�á½Z�oWr�`Fê   ã ZÊàHXnµ�Z�ßdXnµ��¤oWZiV�V��
ÝfVcV�ß]r�`YR�´jR*ì]|}gbµ�Z�¶�� ² ^]T�ßb´WVfr�eie�gbµ�Vc´jR��ug]e�ß�oWZiV�VcT�ßdXnR�T�ß]Z���ñ  ¤¡>¢ T�ß]Z�µ��UXno@e�X Ü T�gbµ�Z
T�´j��Z}�»ílßb´WV`ì]|}gbµ�Z�V�ß]r�`{VUT�ß]ZhT�´j��Z�\q´WV�T�µ�´jábgbT�´Wr�R¦X¿yzT�Z�µUT�ß]ZK��r}V�T�µ�ZieiZ�R�T��ug]r�RJ��Z�T�r
ßb´jTcrny@R]Z�gbT�µ�r�Rqó�oj´ ã ZuZ���Z�R/T�VfXnµ�µ�´j��´jRb|�´jRh¶��tr�µ{¶ ² XnR]\h³@kmQÂô~�d³]r�µ{T�ß]Zt¶lkmQÂô~^]´j� Ü Z�µ�yÅZie�T
V�Z Ü Xnµ�XnT�´Wr�R�á[Z�TS`aZiZ�RUR]Z�gbT�µ�r�R]VsXnR]\UZ�oWZie�T�µ�r�R]V$µ�ZiV�gbojT�V±´jRUXnRUZ�oWZie�T�µ�r�R�ádX�e ã |}µ�r�gbR]\U`Yßb´We�ß
ßdX�VaX�õ�XnT±T�´j��Z{\q´WV�T�µ�´jábgbT�´Wr�Rm��ílß]Zc³�k>QSô e�gbT�VaXnµ�Zce�oWZ�XnR]Z�µ�^/ábgbT±T�ß]Z{VÉXn� Ü oWZ{rny_R]Z�gbT�µ�r�R]V
´WVYV��UXnojoWZ�µcXnR]\¥T�ß]Z�T�´j��Z�\q´WV�T�µ�´jábgbT�´Wr�Rh´WVYV�r���Z�`YßdXnTc\q´WV�T�r�µ�T�Zi\xá/p Ü ß]r�R]r�R Ü µ�r Ü Xn|�XnT�´Wr�R
\bZ�oXipqV�^sV�´jR]eiZ¥T�ß]Z¥³@kmQÂô-´WVUXnoj`lXipqV�T�µ�´j|}|�Z�µ�Zi\Jr�RæT�ß]Z¥ádXnojoj´WV�T�´We Ü ß]r�R]r�RéV�´j|}RdXnoWV��Þílß]Z
¶lkmQÂô9\]XnT�XxV�ß]r�`YR*ß]Z�µ�Z�´WV�yzµ�r��îe�ßdXnµ�|�Z�T�µ�´j|}|�Z�µ�Vtr�Rbojp��vílßb´WVt\]XnT�X�V�ß]r�`{VuX�µ�Zi\qg]e�T�´Wr�R
rny$Xná[r�gbTfXnRKr�µ�\bZ�µ�rny@�UXn|}Rb´jT�g]\bZu´jRKR]Z�gbT�µ�r�RKµ�Zieir�´jo>µ�XnT�Ztyzr�µ{Z���Z�µ�pKö ¡ VY`aZu`sXn´jTfX¿yzT�Z�µ
T�ß]Zx��Z�T�r�V�´j|}RdXno��Þílß]Z�µ�Z�Xnµ�ZxR]r*V�´j|}R]V¤T�ßdXnT�T�ß]Z¥¶lkmQÂô@ó�T�µ�´j|}|�Z�µ�Zi\é\]XnT�X*ßdX�VUXnR�p§T�´j��Z
eir�µ�µ�Z�oXnT�Zi\�R]Z�gbT�µ�r�R]V�Xnµ�µ�´j��´jRb|�X¿yzT�Z�µt��r�µ�Z¤T�ßdXnR ²} ¥¡ V�^m`Yßb´We�ßL´WV�T�ß]Z�V�´j÷�Z¤rnyYT�ß]Z¤T�´j��Z
`Y´jR]\br�`ð`aZ�g]V�gdXnojojp�g]V�Z�yzr�µ{r�gbµcXnR/T�´Weir�´jR]e�´W\bZ�R]eiZ�e�gbT��
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BLIP 2: 4 events from 123472 above 7 MeV are anticoincident

LNM�O7P�Q�R�SUT�V�WNX?R�Y�Z�R,[E\�M�R�]�\�^E_�R�Y�R�Q`�M�]�R._9abQ�Z�`dc�M�O7c9R�]�R�QO7^ER�eCR�]IY�fgM�]hS!i$j&k/l�TnmoapY�R�Qgq
l7r�s$f!eCR�Y�Z2q�]'YM�\.Z�M�]�\�M�_�R�]�\.R�\�P�Yut�v2R�eCR�]IY�foq�Q�RUw�R,abYoq�xyZueCR�z�{AR|X}Z�P�YoZ�a!~ul7V�vIz�l�M�]�M�YM�q�w
R�eCR�]'Y�f4Tn�!c�R��3Ruq���\.R�]'Y�R�Q�R._hq�Y��5{>R-X�M�f?_�P�R�Y�Z5`<P�Z�]�f?��M�Yc2]�Ruq�Q��-eCR�QYM�\uq�w3YQ=q��R.\�Y�Z�QM�R.f
Yc*q�Yg�*q�f�fgYc�Q�Z�P�O7chYc�R�~B\�`�Yc�M�\=�I]�R.f�f�Z�a$Yc�RU_�R�Y�R.\�Y�Z�QuT?�!c�R�Q�R�M�f�q�]9�yRuq��Eq�Y���T�V�{>R-X
apQ�Z�`�k�Z���l�~ur9q�w���c*q��*q�QYM�\�w�R.fuT

{AP�Z�]�f�R�]IY�R�Q�Yc�R	eCR�Y�Z�\.Z�P�]IY�R�Q�fnq�YNq�Q=q�Y�R�Z�a��3R�Qc*q���f�V7�7r����Ct�x�P�YGYc�R	eCR�Y�Z�\.Z�P�]IY�R�Q�f
YQM�O7OCR�Q�R._9`�P�\�c�`2Z�Q�RBZ�abY�R�]9Yc�R�]9Yc�M�f4tIq�Y�q�x3Z�P�YB~ur5���o��M�]9��P�]>~u��T��!c�M�f	c�M�O7chYQM�O7OCR�Q
Q=q�Y�R7t���c�M�\�c�M�fgYc�RB��QM�\.RB��RUc*q�_hY�Z��*qu^EY�Z�OCR�Y!Yc�Roc�M�O7c�R.f�Yg�yZ7f�fM�x�w�RUR,[E\�M�R�]�\�^EapZ�QgQ�Ruq�w
`�P�Z�]�f4t7M�]�\�w�P�_�R.f	q�w�q�QOCR!\.Z�]'YQM�x�P�YM�Z�]2apQ�Z�`�O'q�`�`EqBQ=q.^�f?q�]�_�YP�x3Rg]�Z�M�f�R7T�mBfNf�c�Zu��]�M�]
� O7P�Q�R	SUT�~7t�Yc�R�Q�R?�gR�Q�R	fM�O7]�M � \uq�]IY�YM�`2R	e�q�QM�q�YM�Z�]�f�M�]�Yc�R	Q=q�Y�R7T��!c�R.f=R?f�R.R�`�Y�Zo\.Z�QQ�R�w�q�Y�R
��M�Yc�cIP�`�M�_�M�Y|^0q�]�_�Y�R�`��yR�Q=q�YP�Q�R�_�QM�apY�f�M�]�Yc�R5YP�]�]�R�w-t���c�M�\�c0��Q�R.f�P�`Eq�x�w�^�\uq�P�f�RUO'q�M�]
\�c*q�]�OCR.fhYc*q�Y�q�w�w�Zu��_�q�Q��\�P�QQ�R�]'Y���P�w�f�R.f9Y�Z w�Ruq��¡q�xyZueCR>Z�P�QEYQM�O7OCR�Q�Yc�Q�R.fc�Z�w�_¢T£j�]
Yc�R9abP�YP�Q�R7t?Yc�RE��Q�Z��yZ�QYM�Z�]�Z�aoYc�R.f�R�f��P�QM�Z�P�f�R�eCR�]'Y�f2��M�w�wgc�Z��yR,apP�w�w�^ x3R9Q�R._�P�\.R._¤x'^
Q�R��*q�M�Q�f�q�]�_¥Q�R.\uq�w�M�x�Q=q�YM�Z�]¦Z�a!Yc�R�eCR�Y�Z §pknQ�R�w�M�`�M�]*q�Q^ ��P�]K~u��_�q�Y=q�fc�Z4��fUYc*q�Y5M�Y5c*q�f
xyR.R�]hQ�R._�P�\.R._hxI^hq(a1q�\�Y�Z�Q�Z�aNlC¨,TnL�Z�Q��oP�]¥~u�<_�q�Y=q�t�Yc�RBc�M�O7c�Q=q�Y�R�Q�R.f�P�w�Y�R._9M�]�qh~u��T��C©
YM�`2R,��q.eCR�Q=q�OCR._2��Q�Z�x*q�x�M�w�M�Y|^(a1Z�Q�R�eCR�]'Y�f�Y�Z�x3R!q�\.\�M�_�R�]'Y=q�w�w�^�\.Z�M�]�\�M�_�R�]'Yn��M�Yc�eCR�Y�Z�YQM�O7OCR�Q�f
��M�Yc�M�]Aq2l7r�s$f���M�]�_�Zu�(T
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³lß]ZtZwvUe�´WZ�R]e�p¥rny@T�ß]Z���Z�T�r�e�gbTlyÅr�µYµ�Z���r���´jRb|�µ�Z�Xnom�ug]r�R�eir�´jR]e�´W\bZ�R�T�Z���Z�R�T�Vce�XnR¥á½Z

ZiV�T�´j�UXnT�Zi\¤á/p�X ÜbÜ ojp�´jRb|�T�ß]ZYe�gbTNT�rtX�V�Xn� Ü oWZYrny[ßb´j|}ß�Z�R]Z�µ�|}p�¶lkmQÂô�Z���Z�R�T�Va\qg]ZlT�r�\q´jµ�Zie�T
�ug]r�RU´jR�T�Z�µ�X�e�T�´Wr�R]V��?³lß]ZYZw�_Zie�T$rny[T�ßb´WVN´WV±V�ß]r�`YR�´jR�´]|}gbµ�Z{¶�� Û �~Ý�á½r���Z�²Bµ�Z�à�^�T�ß]Zl��Z�T�r
e�gbT�µ�Z���r���ZiVh¶o·7·q��·7· Û ë rny�XnojoaZ���Z�R�T�V¤XnT¤X0·   ë eir�R�´d\bZ�R]eiZ�oWZ���Z�o��0³lßb´WV�´WV Ü µ�r�ádXnábojp
X�|�r/r�\�oj´j�¤´jT�r�R�T�ß]Zx��Z�T�r*ZwvUe�´WZ�R]e�p§yzr�µ¤Z���Z�R�T�VUe�Xng]V�Zi\�á�p§�ug]r�R]V Ü X�V�V�´jRb|*T�ßbµ�r�gb|}ß
T�ß]Z�eiZ�R�T�µ�XnoNµ�Z�|}´Wr�R�rny$T�ß]Z�V�ßb´WZ�oW\*XnR]\ Ü Z�R]Z�T�µ�XnT�´jRb|KX�VfyÅXnµ�X�V�T�ß]Z�e�µ�p�r�|�Z�Rb´We¤\bZ�T�Zie�T�r�µ�V�^
ábgbTl´jTl´WVlXnRxr Ü Z�R�¸/g]ZiV�T�´Wr�Rx`Yß]Z�T�ß]Z�µYT�ß]ZfZwvUe�´WZ�R]e�p�´WVlV�r�ßb´j|}ß�yzr�µl�ug]r�R]VlT�ßdXnTl´jR/T�Z�µ�X�e�T
´jR�T�ß]Zxeir�µ�R]Z�µ�V¤rnycT�ß]ZxV�ßb´WZ�oW\�r�µ�R]Z�Xnµ¤T�ß]Z�V�T�Z���V���è�ZxV�ß]r�gboW\§R]r�T�X�V�V�gb��Z�T�ßdXnT�T�ßb´WV
ßb´j|}ß XKyçµ�X�e�T�´Wr�R rnycR]Z�gbT�µ�r�R]V�`Y´jojosá½Z���Z�T�r/Zi\_� Ý�V�r�oj´W\§oWr�`sZ�µ¤oj´j�¤´jT�r�R§T�ß]ZxZwvUe�´WZ�R]e�p
yÅr�µ�eir}V���r�|�Z�Rb´We�R]Z�gbT�µ�r�R]V�eir���ZiVuyzµ�r�� T�ß]Z�ï{gbRJ��ñK³@kmQÂôð\]XnT�Xq^@`Yß]Z�µ�Z ² r�gbT�rnyt� Û �
R�g]e�oWZ�Xnµuµ�Zieir�´joNádXnR]\*Z���Z�R�T�VtV�gbµ���´j��Z�T�ß]Z���Z�T�r¥e�gbT�^_´j� Ü ojp/´jRb|KXnR*ZwvUe�´WZ�R]e�p/¶o·}ñ�ë���£cy
eir�gbµ�V�Z}^½T�ß]Z�µ�Z��UXn´jRb´jRb|hZ���Z�R�T�Vt�UXipKá½Z�gbR���Z�T�r�XnáboWZ�Z�oWZie�T�µ�r�R]Vtr�µ�è�Q�µ�ô±Vfµ�XnT�ß]Z�µ�T�ßdXnR
R]Z�gbT�µ�r�R]V��
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³lß]Zx¶lkmQSô$V�ßdX���ZxTÊ`sr>ÅB³�Æ�T�ß]Z�µ��¤´WV�T�r�µ�V¤á[Zie�Xng]V�ZU´jT�`sX�V�µ�Z�Xnoj´j÷�Zi\æZ�Xnµ�ojpLr�R�T�ßdXnT�´jRqó
T�Z�µ�X�e�T�´Wr�R]V{`Yßb´We�ßKr�eie�gbµ�µ�Zi\¥´jRhr�µYR]Z�Xnµ{T�ß]Z�T�ß]Z�µ���r���Z�T�Z�µ�V�T�ß]Z���V�Z�oj��ZiVY�¤´j|}ß�Tcá[Z�Z�X�V�´jojp
eir�Rqyzg]V�Zi\x`Y´jT�ßh\]Xnµ ã �UXnT�T�Z�µ�V�´j|}RdXnoWV�^bV�´jR]eiZ�T�ß]Z�p�`ar�gboW\¥ßdX���Z�\bZ,´de�´WZ�R�T�´Wr�Rb´j÷�XnT�´Wr�Rhµ�Z�oX¿ó
T�´j��ZtT�r�T�ß]ZuV�´j÷�ZurnyNT�ß]ZuT�ß]Z�µ��UXno@V�´j|}RdXno���³lß]Zuß]r Ü Zu`sX�VfT�ßdXnT�\q´jµ�Zie�TfT�ß]Z�µ���r���Z�T�Z�µ�ßb´jT�V
eir�gboW\�á½Zaµ�Zieir�|}Rb´j÷�Zi\�á�p�XfoXnµ�|�ZYX�V�p��¤��Z�T�µ�p�´jR�T�ß]Zlµ�ZiV Ü r�R]V�Zlrny[T�ß]ZaTS`ar�T�ß]Z�µ���r���Z�T�Z�µ�V��
ÝfV{`aZu`Y´jojo~V�ZiZ}^dT�ßb´WVcT�gbµ�R]Zi\�r�gbTcT�rU`ar�µ ã ��Z�µ�p¥`aZ�ojo��YQST{ßdX ÜbÜ Z�R]VcT�ßdXnTf\q´jµ�Zie�Tcßb´jT�V�XnoWV�r
ßdXi��ZfV�´j|}Rb´�´de�XnR/T�ojpU\q´WV�T�r�µ�T�Zi\ Ü gboWV�ZcV�ßdX Ü ZiVaá[Zie�Xng]V�ZcT�ß]Z{µ�XnT�´Wr�rny_T�ß]Z�µ���r���Z�T�Z�µsß]Z�XnTse�X¿ó
Ü X�e�´jTÊp�T�r�T�ß]Z�µ��UXnomeir�R]\qg]e�T�´j�/´jTSp�´jR/T�r�T�ß]Z�\bZ�T�Zie�T�r�µ�^b`Yßb´We�ßh\bZ�T�Z�µ��¤´jR]ZiVYT�ß]Z�y�Xnojo½T�´j��Zfrny
T�ß]Z Ü gboWV�Z}^[´WVc��g]e�ß�oWr�`sZ�µ�T�ßdXnR�T�ß]Z�eir�µ�µ�ZiV Ü r�R]\q´jRb|�µ�XnT�´Wr�yÅr�µcT�ß]Z�ábgbo ã \bZ�T�Zie�T�r�µÈÇUß]Z�XnT
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V�´jR ã V�p�V�T�Z��h�¦³lßb´WV¤µ�ZiV�gbojT�V�´jRæ��Z�µ�p Ü r/r�µ Ü gboWV�Z9´]T�V¤`Yß]Z�RéX�T�Z�� Ü oXnT�Zh\bZ�µ�´j��Zi\�yzµ�r��
Z���Z�R�T�Vc´jR¥T�ß]Z�\bZ�T�Zie�T�r�µcábgbo ã ´WVlg]V�Zi\xT�r�´]TcX�ÅB³�ÆH\q´jµ�Zie�T{ßb´jT Ü gboWV�Z}�NQSRxyÅX�e�T�^q`sZteir�gboW\
Ü µ�r�ádXnábojpK\q´WV Ü Z�R]V�ZtZ�R/T�´jµ�Z�ojph`Y´jT�ß�T�ß]ZuV�Zieir�R]\KT�ß]Z�µ���r���Z�T�Z�µ�XnR]\Kg]V�ZtT�ß]Z�\q´��½Z�µ�Z�R]eiZ�´jR
Ü gboWV�Z�V�ßdX Ü Z�XnoWr�R]ZuT�rUµ�Z&É�Zie�T�T�ß]ZiV�Z�Z���Z�R�T�V��{¶sgbTcyzr�µ�R]r�`t^[´jTc´WV�ß]Z�o Ü yçgbo~T�rU�UX ã Zug]V�Zurny
T�ßb´WV$ZwÞqT�µ�X�´jRqyÅr�µ��UXnT�´Wr�RU´�y[yzr�µNR]rur�T�ß]Z�µ$µ�Z�X�V�r�R�T�ßdXnT$´jT±ß]Z�o Ü VNg]V±gbR]\bZ�µ�V�T�XnR]\�`YßdXnT±TSp Ü ZiV
rnyNZ���Z�R�T�V�Xnµ�Ztá[Z�´jRb|¤µ�Z&É�Zie�T�Zi\¥á�p Ü gboWV�ZuV�ßdX Ü Z�âbÊNËuÌle�gbT�V��
³�´j|}gbµ�Zf¶f� í�XuV�ß]r�`{VlX Ü oWr�Tlrny$Í�Î=ÏÑÐ�Òa�qV��NÍ�Î=ÏÑÐ Ë yÅr�µa¶lkmQÂô ² ´jRUT�ß]Z   ó��  }  ã ZÊà9µ�Z�|}´Wr�Rm�ÝlTmoWr�` Z�R]Z�µ�|}´WZiV�^nT�ß]Z�µ�ZN´WV~e�oWZ�Xnµ�ojp�X Ü r Ü gboXnT�´Wr�R�rnybZ���Z�R/T�Vm`Y´jT�ß�XloXnµ�|�Z$X�V�p��¤��Z�T�µ�p�´jRtT�ß]Z

µ�ZiV Ü r�R]V�Z�rny±T�ß]ZuTS`arxT�ß]Z�µ���r���Z�T�Z�µ�V��5³lß]ZiV�Z�Z���Z�R�T�V�eir���Zuyzµ�r��Deir�R/T�Xn�¤´jRdXnT�´Wr�RLrny±T�ß]Z
ÅB³�Ææ�UXnT�Z�µ�´Xno/á/p�T�µ�´jT�´jgb�h^ Ü µ�r�ádXnábojp Ü µ�r/\qg]eiZi\�á�p�µ�Z�X�e�T�´Wr�R]V@rnybT�ß]Z±TSp Ü Zså�Z�âçRm^ T�µ�´jT�´jgb��ä
\qgbµ�´jRb|�ZwÞ Ü r}V�gbµ�Z±T�r�µ�Z�X�e�T�r�µ�R]Z�gbT�µ�r�R]V��?Ó/´jR]eiZar�gbµ�e�Xnoj´jábµ�XnT�´Wr�R�rny]T�ß]Zs\bZ�T�Zie�T�r�µ�`sX�V��UX�\bZ
yÅr�µ$Z���Z�R�T�Va´jR�T�ß]Z{\bZ�T�Zie�T�r�µaábgbo ã ^�´jT±´WV±R]r�T$V�gbµ Ü µ�´WV�´jRb|uT�ßdXnT±T�ß]Zc\q´jµ�Zie�T$ßb´jT$Z���Z�R/T�VsX ÜbÜ Z�Xnµ
T�r�ZwÞqT�Z�R]\h´jRKZ�R]Z�µ�|}p�y�Xnµ�Xná½r���ZtT�ß]ZU��ñq�Èê ã Z�àHT�µ�´jT�´jgb�DZ�R]\ Ü r�´jR/T��sQSR¥y�X�e�T�^]ZwÞ Ü Z�µ�´j��Z�R/T�V
\br�R]Zl`Y´jT�ß�´WV�r�oXnT�Zi\ Ü ´WZieiZiVNrny3ÅB³�ÆJ�UXnT�Z�µ�´Xno]V�ß]r�`æT�ßdXnTNT�ß]ZiV�ZlZ���Z�R/T�V$Xnµ�Zl\q´WV�T�µ�´jábgbT�Zi\¤´jR
Z�R]Z�µ�|}pxZwÞbX�e�T�ojpxX�VYr�R]Z�ZwÞ Ü Zie�T�Vsyzr�µlT�µ�´jT�´jgb�h�±ÝlT{Z�R]Z�µ�|}´WZiV�Xná[r���Z�T�ß]Z�T�µ�´jT�´jgb��Z�R]\ Ü r�´jR/T�^
T�ß]Z�µ�Z�´WVcX¤oWr�Rb|]^]V Ü Xnµ�V�Z�T�Xn´jo>rnyNZ���Z�R�T�V�`Yßb´We�ß Ü µ�ZiV�gb�UXnábojp¥´jR]e�ojg]\bZiV{T�ß]Z�´jR/T�Z�µ�X�e�T�´Wr�R]V�rny
|�Xn�¤�UX�V{µ�X�p�VfXnR]\hr�T�ß]Z�µ Ü Xnµ�T�´We�oWZiVfr�µ�´j|}´jRdXnT�´jRb|�r�gbT�V�´W\bZtT�ß]Z�T�ß]Z�µ���r���Z�T�Z�µ�VcT�ß]Z���V�Z�oj��ZiV
X�VY`sZ�ojo~X�VcXnR�p¥r�T�ß]Z�µ{´jR/T�µ�´jR]V�´We�ÅB³�Æ X�e�T�´j�/´jTSp��

³~r�\bZ,´]R]ZxX�e�gbT�T�ßdXnT�µ�Z���r���Zi\§T�ß]Z�\q´jµ�Zie�T�ßb´jT�Z���Z�R/T�V�^N´jTuÔ×V�g]V�Zwyzgbo$T�r�oWr/r ã XnT�T�ß]Z
\q´WV�T�µ�´jábgbT�´Wr�R�rny3Õ�Ö�×�Ø Ï V�ß]r�`YR�´jR�³�´j|}gbµ�Z{¶�� í}ám��³lß]Z�µ�ZY´WV$X�eir�� Ü oWZ�T�Z�V�Z Ü Xnµ�XnT�´Wr�R�á½Z�TÊ`sZiZ�R
Z���Z�R�T�V~´jRuT�ß]Z±ábgbo ã ^�\q´WV�T�µ�´jábgbT�Zi\�Xnµ�r�gbR]\<Õ�Ö.×�Ø Ï?ÙÛÚ XnR]\uZ���Z�R/T�V>´jR�T�ß]ZNTÊ`srcT�ß]Z�µ���r���Z�T�Z�µ�V
XnT!ÕGÖ.×�Ø Ï �£Ü Ú�ÝßÞ �±£�gbµaR]r�µ��UXno*àS\q´jµ�Zie�Tlßb´jT�áce�gbTaµ�Z���r���ZiVYXnojo[Z���Z�R/T�Va`Y´jT�ß â Õ�Ö�×�Ø Ï â�ã Ú�Ýßä �
³lßb´WV$e�gbTaµ�Z���r���ZiVlX�R]Z�|}oj´j|}´jáboWZcyçµ�X�e�T�´Wr�RUrny_R]r�µ��UXno[Z���Z�R�T�V�^�Z���Z�RUR]Z�Xnµ±T�ß]Zcí ã Z�à Z�R]Z�µ�|}p
T�ßbµ�ZiV�ß]r�oW\_�
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³�´j|}gbµ�ZU¶�� í]·�ô�Xnµ�T�´jT�´Wr�Rb´jRb|*rnyYT�ß]Z�µ��UXnosV�´j|}RdXnoWVtá½Z�TÊ`aZiZ�R§T�ß]Z�TS`ar>Å�³�ÆOT�ß]Z�µ���r���Z�T�Z�µ�VyÅr�µc��Z�T�r�XnR/T�´Weir�´jR]e�´W\bZ�R�TuZ���Z�R/T�VfXnTfoWr�`Z�R]Z�µ�|}ph´jR�¶lkmQÂô ² ��³lß]ZuV�´W\bZuoWr�á[ZiV�Xnµ�Zu\qg]Z�T�rT�µ�´jT�´jgb�(eir�R/T�Xn�¤´jRdXnT�´Wr�R�rny�T�ß]Z(ÅB³�Æð|�Z�µ��UXnRb´jgb�h�
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³lß]Z�ÅB³�ÆDT�Z�� Ü Z�µ�XnT�gbµ�ZiV�Xnµ�ZhV�gbá�É�Zie�T¤T�r�V�oWr�`!\qµ�´�yçT�V�e�Xng]V�Zi\æá�p§T�ß]Z�µ��UXnocµ�Z�oX¿Þ]XnT�´Wr�R
yÅr�ojoWr�`Y´jRb|U�}Xnµ�´Wr�g]V{TSp Ü ZiVcrnyNT�µ�XnR]V�´WZ�R/Tcß]Z�XnT�´jRb|�Z���Z�R�T�V�T�ßdXnTc`sXnµ��!g Ü T�ß]Zue�µ�p�r}V�T�XnT�XnR]\
\bZ�T�Zie�T�r�µ±��r�gbR/T�´jRb|tßdXnµ�\q`sXnµ�Z}�n³lßb´WVN´jR]e�ojg]\bZiV$V�ß]r/e ã V@\qg]ZlT�rfß]Z�oj´jgb�-T�µ�XnR]V�yÅZ�µ�V�^�X�e�T�´j��´jTÊp
´jRhT�ß]ZuT�gbRbR]Z�o�^�XnR]\KZ���Z�R�á[r�´joj´jRb|U´jRKT�ß]Z�oj´�¸/gb´W\hRb´jT�µ�r�|�Z�R�T�XnR ã �!³lß]ZiV�ZtZ���Z�R/T�Vcµ�ZiV�gbojTc´jR
V�oWr�`ð\qµ�´�yzT�Vc´jRhT�ß]ZuT�Z�� Ü Z�µ�XnT�gbµ�Z�T�ßdXnT�Z�X�V�´jojphZwÞqeiZiZi\ ���2ú-´jR�Xn� Ü oj´jT�g]\bZ}^���g]e�ß�oXnµ�|�Z�µ
T�ßdXnRUT�ß]Z ¡$û e�ßdXnRb|�ZiVlX�V�V�r�e�´XnT�Zi\¤`Y´jT�ßUT�ß]Z Ü Xnµ�T�´We�oWZ{´jR�T�Z�µ�X�e�T�´Wr�R]Vs`sZ{`sXnR/TaT�rt��Z�X�V�gbµ�Z}�
òfr�`aZ���Z�µ�^/r�gbµ±Xn� Ü oj´�´dZ�µ�V$XnR]\�\q´j|}´jT�´j÷�Z�µ�V±r�RbojptyzgbR]e�T�´Wr�R�´jR¤X�oj´j�¤´jT�Zi\�\qp�RdXn�¤´Welµ�XnRb|�Z}�N³~r
V�r�oj��Z�T�ßb´WV Ü µ�r�áboWZ��h^]T�ß]Z���Z�X�V�gbµ�Z���Z�R/Tfrny@T�ß]Z(ÅB³�Æðµ�ZiV�´WV�T�XnR]eiZiV{´WV{Ýoü¦eir�g Ü oWZi\�XnTYT�ß]Z
yzµ�r�R�T{Z�R]\hXn� Ü oj´�´dZ�µ�^b`Y´jT�ßKX�ádX�V�Z�oj´jR]Z�µ�ZiV�T�r�µ�XnT�´Wr�RhT�´j��Z�eir�R]V�T�XnR�T�rny@Xná½r�gbTt�   V�Zieir�R]\bV��
³lßb´WV�ß]Z�o Ü V�^>ábgbTu\br�ZiV�R]r�Tueir�� Ü oWZ�T�Z�ojp*V�r�oj��Z�T�ß]Z Ü µ�r�áboWZ�� rny ã ZiZ Ü ´jRb|hT�ß]ZUV�´j|}RdXnoN´jR X
µ�XnRb|�Z�`Yß]Z�µ�ZU´jT�e�XnR á[Z Ü µ�r Ü Z�µ�ojp�µ�Zieir�µ�\bZi\_��³lß]ZUV�pqV�T�Z��îßdX�V�á½ZiZ�RL\bZiV�´j|}R]Zi\�T�r�V�T�Xip
oj´jR]Z�XnµlyÅr�µlV�´j|}RdXnoWVlT�ßdXnTcXnµ�Z�`Y´jT�ßb´jR¥T�ß]Z�µ�XnRb|�Z�rny@r�gbµt� ² áb´jT{\q´j|}´jT�´j÷�Z�µ�V�^bV�r�T�ß]ZB´]µ�V�TYV�´j|}R
T�ßdXnTlT�ß]Z�\qp�RdXn�¤´Wefµ�XnRb|�Z�rny>T�ß]Z�Z�oWZie�T�µ�r�Rb´WeiVlßdX�Vsá½ZiZ�R�ZwÞbeiZiZi\bZi\�´WVsT�ßdXnTsT�ß]Z�`sX���Zwyzr�µ���V
V�XnT�gbµ�XnT�ZuXnTcT�ß]Z��¤´jRb´j�ugb�!r�µc�UX¿Þ�´j��gb� Ü r}V�V�´jáboWZ�\q´j|}´jT�Xnom�}Xnojg]ZiV�^   r�µYí   ·}öq�
QST�V Ü r}V�V�´jáboWZxT�r ZwÞ�T�µ�X�e�T�g]V�Zwyçgboc´jRqyzr�µ��UXnT�´Wr�Réyçµ�r�� Ü gboWV�ZiVUT�ßdXnT�Xnµ�Z Ü Xnµ�T�´Xnojojp V�XnT�ó

gbµ�XnT�Zi\_��³]r�µ�ZwÞ]Xn� Ü oWZ}^±T�ß]Zxµ�XnT�Z¥rny�µ�´WV�ZUyÅr�µ�X Ü gboWV�Z�T�ßdXnT�V�XnT�gbµ�XnT�ZiV¤á½Zwyzr�µ�Z�µ�Z�X�e�ßb´jRb|
´jT�V Ü Z�X ã e�XnR*á½Z�g]V�Zi\�T�r¥ZiV�T�´j�UXnT�Z�T�ß]Z�Xn� Ü oj´jT�g]\bZ}�¤òfr�`aZ���Z�µ�^~´jTuÔ×V�rnyzT�Z�R�V�X¿yzZ�µ�T�r�É�g]V�T
T�ßbµ�r�`ðT�ß]ZiV�ZtZ���Z�R/T�VfX�`sXipKXnR]\�X�eieiZ Ü T{T�ß]Z�X ÜbÜ µ�r Ü µ�´XnT�Z�ZwvUe�´WZ�R]e�p Ü Z�RdXnojT�´WZiV���³~r¤�UX ã Z
´jT Ü r}V�V�´jáboWZYT�r�\q´WV�e�Xnµ�\UZ���Z�R/T�V$`Y´jT�ß�V�XnT�gbµ�XnT�´jRb| Ü gboWV�ZiV�^�T�ß]Z�àS\]Xnµ ã ôN´ Ü Z,á{eir/\bZc´jRqyzr�µ���V$g]V
`Yß]Z�R¥X Ü gboWV�ZcßdX�Vleir���Zc`Y´jT�ßb´jR ² ÝBÆ(ü�áb´jR]Vsrny>T�ß]Z{oj´j�¤´jT�VayÅr�µ$��r�µ�ZfT�ßdXnR Û V�Xn� Ü oWZiVs´jR
X¤T�µ�X�eiZ}�Y³dr�µ�T�ß]Z�ï{gbR ��ñ�oWr�`Z�R]Z�µ�|}p�XnRdXnojp�V�´WV�^]`sZue�gbTfX�`sX�p�Xnojo~Z���Z�R/T�Vf`Yßb´We�ß�V�XnT�´WV�yzp
T�ßb´WV�eir�R]\q´jT�´Wr�R*´jR�XnR�p�rnyaT�ß]Z�V�Z�R]V�r�µ�e�ßdXnRbR]Z�oWV���³lßb´WV�e�gbT�e�XnR*R]r�T�á[Z�g]V�Zi\�yzr�µ�Z���Z�R/T�V
Xná½r���ZuXná½r�gbTu�5µ�Z�à�^]V�´jR]eiZtXnojomT�ß]ZiV�Z�ßb´j|}ß�Z�R]Z�µ�|}pxZ���Z�R/T�VcV�XnT�gbµ�XnT�Z}�
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Æfgbµ�´jRb|�ï{gbR ��ñq^$T�ß]Z¥¶sk>QSô-XnR]\æ³@kmQÂô-k��?Æ�V¤`sZ�µ�Z�õ�X�V�ß]Zi\ XnT�T�ß]Zxá[Z�|}´jRbRb´jRb|�rny

|}µ�r�gbR]\q´jRb| Ü Z�µ�´Wr/\bV�^±`Yßb´We�ßæg]V�gdXnojojp oX�V�T�Zi\ �   �¤´jR�gbT�ZiVUXnR]\�r�eie�gbµ�µ�Zi\æZ���Z�µ�p ² ö��¤´jRqó
gbT�ZiV��2³lß]ZUk��?Æ�Vtß]Z�XnTtg Ü T�ß]ZU\bZ�T�Zie�T�r�µ�V�XnR]\*V�Z�R]\ Xnojo±T�ß]Z�T�ß]Z�µ��¤´WV�T�r�µ�e�ßdXnRbR]Z�oWVu´jR/T�r
V�XnT�gbµ�XnT�´Wr�Rm��£cyzT�Z�Rm^�T�ß]Z�ph\q´W\hR]r�T�¸/gb´jT�Ztµ�Zieir���Z�µ�á/p¥T�ß]Z�Z�R]\�rnyNT�ß]Zt|}µ�r�gbR]\q´jRb| Ü Z�µ�´Wr�\_�
Ý�R]r�T�ß]Z�µte�Xng]V�Z¤rnysV�XnT�gbµ�XnT�´Wr�R*`lX�VBàÊT�ß]Z�µ���r Ü ß]r�Rb´We,áUX�e�T�´j�/´jTSp�^mg]V�gdXnojojp�e�Xng]V�Zi\�á�p�ábgbáqó
áboj´jRb|�´jR�T�ß]Z�k$Å ádXnT�ßm�{è�Z��¤´jRb´j�¤´j÷�Zi\�T�ßb´WVcá/p Ü µ�ZiV�V�gbµ�´j÷i´jRb|�T�ß]Z�ádXnT�ß�\qgbµ�´jRb|xR]r�µ��UXno
áb´X�V Ü Z�µ�´Wr/\bV�XnR]\�µ�Z�oWZ�X�V�´jRb|hT�ß]Z Ü µ�ZiV�V�gbµ�Z¤\qgbµ�´jRb|h|}µ�r�gbR]\q´jRb|]�E³lßb´WV�T�Zie�ßbRb´�¸�g]ZUT�gbµ�R]Zi\
r�gbTcT�rUá[ZuV�gbµ Ü µ�´WV�´jRb|}ojphZw�_Zie�T�´j��Z}^dábgbT{T�ß]Z�µ�Z�`aZ�µ�Z�V�T�´jojo~r�eie�X�V�´Wr�RdXno~T�ß]Z�µ���r Ü ß]r�Rb´We Ü Z�µ�´�ó
r�\bV�^q`Yßb´We�ßKrnyzT�Z�RKe�Xng]V�Zi\KV�XnT�gbµ�XnT�´Wr�Rm�

³lß]Z�eir��uáb´jRdXnT�´Wr�R9rny�T�ß]ZiV�ZhTS`ar§Zw�½Zie�T�V�µ�ZiV�gbojT�Zi\é´jRéT�ß]Z�\bZ�T�Zie�T�r�µ�VUá½Z�´jRb|LT�r�T�Xnojojp
V�XnT�gbµ�XnT�Zi\-âç´��×Z}� T�ß]Z�`Yß]r�oWZ Ü ß]r�R]r�R T�µ�X�eiZ�´WVxrn�V�e�XnoWZ�ä�Xná½r�gbT�í/ë rnyuT�ß]Z�T�´j��Z}�-Ý
V�gbá]V�T�XnR/T�´XnojojpxoXnµ�|�Z�µ{yzµ�X�e�T�´Wr�Rm^m� ² ëOrny@µ�XnR]\br���T�µ�´j|}|�Z�µ�V�^bßdX���ZuV�r���Z�V�XnT�gbµ�XnT�´Wr�R�´jRhr�R]Z
rny½T�ß]ZY\bZ�T�Zie�T�r�µ�V��n³lß]Z�µ�Zwyzr�µ�Z}^�Xná[r�gbT$ñ�ërny_Z���Z�R�T�VsXnµ�Z�à Ü Xnµ�T�´Xnojojp¤V�XnT�gbµ�XnT�Zi\�á�^�`Yßb´We�ßUe�XnR
µ�ZiV�gbojT�Z�´jT�ß]Z�µ�yzµ�r�� X�eie�´W\bZ�R/T�Xno$eir�´jR]e�´W\bZ�R]eiZiVtrnysµ�XnR]\br��DT�µ�´j|}|�Z�µ�Vt`Y´jT�ß�oXnµ�|�Z¤Z���Z�R/T�Vtr�µ
yzµ�r�� ádX�V�Z�oj´jR]Z�`sXnR]\bZ�µ�´jRb|¤R]Z�XnµYT�ß]Z�V�XnT�gbµ�XnT�´Wr�R¥T�ßbµ�ZiV�ß]r�oW\_�±QSRxZ�´jT�ß]Z�µ{e�X�V�Z}^bXuµ�Z�XnomZ���Z�R/T
r�eie�gbµ�µ�´jRb|�XnT�T�ß]Z�V�Xn��Z�T�´j��ZUX�VtT�ß]Z�µ�XnR]\br��îT�µ�´j|}|�Z�µu`sr�gboW\*ßdXi��Z¤á½ZiZ�R�T�ßbµ�r�`YR Xi`lXip
á�pxT�ß]Z�V�XnT�gbµ�XnT�´Wr�R�e�gbT�^�V�r¤T�ß]ZtV�XnT�gbµ�XnT�´Wr�R�e�gbT�\br�ZiV{´j� Ü r}V�ZuX¥� ² ë�ZwvUe�´WZ�R]e�p Ü Z�RdXnojTSp��
µ�XnR�p�rnyaT�ß]Z�Z���Z�R/T�V�µ�Z���r���Zi\�´jR�T�ßb´WV�`sX�pK`ar�gboW\�XnoWV�rUá½Zuµ�Z���r���Zi\�á�p�X Ü gboWV�Z�V�ßdX Ü Z
âbÊ Ë äle�gbT�^dV�r¤r�R]Z��ug]V�Tcá[Z�e�Xnµ�ZwyzgbomR]r�T{T�r¤\q´jµ�Zie�T�ojphX�\b\¥T�ß]Z�TS`ar Ü Z�RdXnojT�´WZiV��

�º¹�� � Â ö À��{�
	������N�	 ¹
QÊylTS`ar�Z���Z�R�T�V¤r�eie�gbµu`Y´jT�ßb´jRæXhyzZ�` ��V�rnycZ�X�e�ß�r�T�ß]Z�µ�^@T�ß]Z�p*�UX�p Ü µ�r�\qg]eiZ�XKT�ß]Z�µ��UXno
Ü gboWV�Z¤T�ßdXnT�oWr/r ã VuZwÞ]X�e�T�ojp�oj´ ã Z�T�ß]Z Ü gboWV�Z¤yzµ�r�� X¥V�´jRb|}oWZ�Z���Z�R�T�^@V�´jR]eiZ�T�ß]Z�µ�´WV�Z¤T�´j��ZUrny
T�ß]Z�T�ß]Z�µ��UXno Ü gboWV�ZU´WVuoWr�Rb|�Z�µ�T�ßdXnR§T�ß]Z�T�´j��Z�\q´��½Z�µ�Z�R]eiZ}�A³lß]ZUe�ßdXnµ�|�Z�yÅr�µuT�ß]ZiV�ZUR]Z�Xnµ�ó
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eir�´jR]e�´W\bZ�R�T�Z���Z�R�T�Vu`Y´jojo±R]r�T�á[Z�X�\b\bZi\�T�r�|�Z�T�ß]Z�µt´jR�|�Z�R]Z�µ�Xno�^>V�rx´jT�´WV Ü r}V�V�´jáboWZ�T�rx�UX ã Z
y�X ã ZfZ���Z�R/T�VY`Y´jT�ß¥oWr�`��ðT�ßb´WVl`sXip���³lßb´WVl´WVloj´ ã Z�ojpUT�r�r�eie�gbµY`Y´jT�ßxV�r���Zfyçµ�Z.¸/g]Z�R]e�p�^bV�´jR]eiZ
T�ß]Z�µ�ZUXnµ�Z�ZwÞbe�´jT�Zi\�R/g]e�oWZ�Xnµ�V�T�XnT�ZiV Ü µ�r/\qg]eiZi\_^>yzr�µ�ZwÞbXn� Ü oWZ}^>á�p�R]Z�gbT�µ�r�R e�X Ü T�gbµ�Z}^~T�ßdXnT
\bZie�Xip�`Y´jT�ßb´jRLX�yÅZ�`��V���N��Z�R�`Y´jT�ß]r�gbT�T�ß]Z¤ZwÞq´WV�T�Z�R]eiZ¤rnylV�g]e�ß�V�T�XnT�ZiV�^mXná[r�gbT���´jR Û} 
Z���Z�R�T�Vl`sr�gboW\xá[Z Ü ´joWZi\�g Ü `Y´jT�ßb´jR*�   ��Vlrny�XnR]r�T�ß]Z�µ{Z���Z�R/T�^]X�V�V�gb�¤´jRb|�X   � Û òc÷fT�µ�´j|}|�Z�µ
µ�XnT�Z}�

³~r�ß]Z�o Ü ´W\bZ�R/T�´�yçp§T�ß]ZiV�ZxZ���Z�R�T�V�^±`aZ¥V�T�r�µ�Z�T�ß]ZxT�´j��Zxrny�Xnojole�ßdXnµ�|�Z¥T�µ�´j|}|�Z�µ�V�´jR�T�ß]Z
\q´j|}´jT�Xno{ßb´WV�T�r�µ�p§ábgq�_Z�µ¤`Y´jT�ßJ��� ¡ V�T�´j��Zhµ�ZiV�r�ojgbT�´Wr�Rm�é£�gbµ¤g]V�gdXno{e�ßdXnµ�|�Z Ü ´joWZ�g Ü e�gbT
Z�oj´j�¤´jRdXnT�ZiV�Z���Z�R�T�V�`Y´jT�ß*X�V�Zieir�R]\KT�µ�´j|}|�Z�µ�`Y´jT�ßb´jR�ñU��V�á½ZwyÅr�µ�Zur�µ�ö���V�X¿yzT�Z�µ�T�ß]Z�T�µ�´j|�ó
|�Z�µ�´jRb| Ü gboWV�Z}�
�º¹�� � ����Ã��dÃÄÂ ö 	���� ��!#"¡Á~�u�ÄÃ ¹
ÝfVf\q´WV�e�g]V�V�Zi\�ábµ�´WZwõ]p�Xná½r���Z�´jR*V�Zie�T�´Wr�R*Ý��j�}^½T�ß]Z���Xnojg]Z�rnygÊ Ë yzr�µ�T�ß]Z�T�Z�� Ü oXnT�Z�´]T�V�T�r
T�ß]Z�e�ßdXnµ�|�Z¤XnR]\KT�ß]Z�µ���r���Z�T�Z�µ Ü gboWV�ZiVfe�XnR�á½Ztg]V�Zi\�T�rU´W\bZ�R/T�´�yçp Ü r�r�µ�ojphV�ßdX Ü Zi\�Z���Z�R/T�V��$�R�g]V�gdXno Ü gboWV�ZtV�ßdX Ü ZiVYe�XnRhá[Z�T�ß]Ztµ�ZiV�gbojT{rny

% ô±´joWZ�g Ü rny@TÊ`ar�µ�Z�Xno>Z���Z�R�T�V��
% ô±´joWZ�g Ü rny±X�µ�Z�Xno>Z���Z�R�T{`Y´jT�ß�X�R]r�´WV�Z�|}oj´jT�e�ßm�
% Ý Ü gbµ�Z$R]r�´WV�Z±Z���Z�R�T�e�Xng]V�Zi\tá/ptXnRuZ�oWZie�T�µ�r�Rb´Wear�µ>T�ß]Z�µ��UXno�T�µ�XnR]V�´WZ�R/T�r�µmá/p�Z�oWZie�T�µ�´We�Xno
ábµ�Z�X ã \br�`YR�rny�T�ß]Zue�µ�p�V�T�Xno��

% üaµ�r}V�V�T�Xno ã á[Z�TS`aZiZ�R�\bZ�T�Zie�T�r�µ�V��
% Ý�R�Z���Z�R�T@`Y´jT�ß�Z�R]Z�µ�|}p�\bZ Ü r}V�´jT�Zi\�V�r���Z�`Yß]Z�µ�Zlr�T�ß]Z�µ�T�ßdXnR�´jR�T�ß]Z$ábgbo ã |�Z�µ��UXnRb´jgb�
\bZ�T�Zie�T�r�µ��a³]r�µcZwÞ]Xn� Ü oWZ}^b´jR�XnR�ÅB³�ÆT�ß]Z�µ���r���Z�T�Z�µ��
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% µ�r���Z���Z�R/T�rnylT�ß]Z¤V�´j|}RdXno±r�gbT�V�´W\bZ¤T�ß]Z�oj´jR]Z�Xnµuµ�XnRb|�Z¤rnysT�ß]Z¤Z�oWZie�T�µ�r�Rb´WeiV�â�àSV�XnT�gbµ�X¿ó
T�´Wr�R�áÂäw�

% üaßdXnRb|�ZiVc´jRhT�ß]Z�T�Z�� Ü Z�µ�XnT�gbµ�Ztrny@T�ß]Z�T�ß]Z�µ��UXnomádXnT�ßm�
Ý�ojolrny�T�ß]ZiV�Zx\q´WV�T�r�µ�T�´jRb|�Zw�½Zie�T�V�ßdX���Zxá[ZiZ�R�r�á]V�Z�µ���Zi\_� ³lß]Z�Ê Ë T�ZiV�T�´WV���Z�µ�p Ü r�`aZ�µ�yzgbo
á½Zie�Xng]V�Zu´jT�´WV�V�r�R]r�RqóÊV Ü Zie�´�´de}��£�R�T�ß]Z�r�T�ß]Z�µ�ßdXnR]\_^[´jT�e�XnR�rnyzT�Z�RKá½Z�\q´�vUe�gbojT�T�r ã R]r�`
`YßdXnT�ZwÞbX�e�T�ojp�r�R]Z�´WV�T�ßbµ�r�`Y´jRb|KXi`lXip�`Yß]Z�R*X9Ê Ë e�gbT�´WV�X ÜbÜ oj´WZi\*XnR]\�T�ßb´WV�e�XnR�oWZ�X�\�T�r
Ü µ�r�áboWZ���Vl´jR�\bZ�T�Z�µ��¤´jRb´jRb|¤T�ß]ZfZwvUe�´WZ�R]e�p�yÅr�µa\bZ�T�Zie�T�´Wr�RhrnymT�ß]ZfZ���Z�R�T�Vl`sZfXnµ�Z�´jR�T�Z�µ�ZiV�T�Zi\
´jRJâ-Ó�ZiZ�V�Zie�T�´Wr�RL¶��Èê¥á½Z�oWr�`�äw�h³lß]Z�µ�Zwyzr�µ�Z}^�´jTt´WVuá[ZiV�T�T�r¥g]V�Z¤T�ß]ZEÊ Ë e�gbTUàSV Ü Xnµ�´jRb|}ojpIá�´jR
T�ß]ZfV�Z�R]V�Z�T�ßdXnTs`sZcT�µ�pUT�ru|�Z�Tlµ�´W\�rnymádX�\�Z���Z�R/T�Vlá�pUZ���Z�µ�p�r�T�ß]Z�µ Ü r}V�V�´jáboWZ���Z�XnR]Vsá[ZwyÅr�µ�Z
eir�R]V�´W\bZ�µ�´jRb|�`YßdXnT�Zw�_Zie�T¤X�Ê Ë e�gbT�`Y´jojoaßdXi��Z�r�R T�ß]ZUµ�Z��UXn´jRb´jRb|�\]XnT�Xq��Ýcoj��r}V�T�Xnojoarny
T�ß]ZtZ���Z�R/T�VcT�ßdXnT�Xnµ�Z�oWZ�|}´jT�´j�UXnT�Z�ojphµ�Z���r���Zi\Ká�pKX�ÊNË�e�gbTce�XnRKá½Z�|�r�T�T�Z�Rhµ�´W\�rny�´jR�V�r���Z
r�T�ß]Z�µ{`lXip��
QSR�T�ßb´WV¥V Ü ´jµ�´jT�^�eir�R]V�´W\bZ�µh³~´j|}gbµ�Z�¶��Èöq^�`Yßb´We�ßFV�ß]r�`{V Ü ß]r�R]r�R'&)(+*�ÊNËK�qV��-Z�R]Z�µ�|}p

\q´WV�T�µ�´jábgbT�´Wr�R]V{yzr�µcZ���Z�R/T�V{T�ßdXnT{ßdX���ZtV�gbµ���´j��Zi\¥T�ß]ZfyÅr�ojoWr�`Y´jRb|�e�gbT�V�^
% à±Z�T�r�XnR�T�´Weir�´jR]e�´W\bZ�R�T
% Åfr�ÅB³�Æ-X�V�p/�¤��Z�T�µ�p��
% Åfr¤V�XnT�gbµ�XnT�´Wr�R�rny@e�ßdXnµ�|�Zur�µYT�ß]Z�µ��UXno Ü gboWV�ZiV��
% Åfr¤e�ßdXnµ�|�Z Ü ´joWZ�g Ü ´jRhT�ß]Z�ßb´WV�T�r�µ�p�ábgq�_Z�µ��
% Åfr¤V�´j|}RdXno~Xná½r���ZtR]r�´WV�Z�´jR¥T�ß]Zt³@kmQÂôé\bZ�T�Zie�T�r�µ��

³lß]ZiV�Zse�gbT�V@µ�ZiV�gbojT�´jR�µ�Z�oXnT�´j��Z�ojp�e�oWZ�XnR<ÊNËa\q´WV�T�µ�´jábgbT�´Wr�R]V�yzr�µ�T�ß]Z$µ�Z��UXn´jRb´jRb|tZ���Z�R/T�V���è�Z�ojo�ó
´]TaZ���Z�R/T�V±yÅr�µ�� XtádXnR]\�`Y´jT�ßEÊ Ë-, ��âzr�µ.&)(+*?Ê Ë-, Ú Ì±XnT$oWr�`JZ�R]Z�µ�|}p�^/´jR]e�µ�Z�X�V�´jRb|¤XnT±ßb´j|}ß
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³�´j|}gbµ�Z�¶��Èöq·�ôNß]r�R]r�R¤³>Z�� Ü oXnT�Zx³�´jT�ÊNËU\q´WV�T�µ�´jábgbT�´Wr�R]V��0³lß]Z�e�gbµ���Zi\ oj´jR]ZiV�^�`Yßb´We�ßæXnµ�Z\bZiV�e�µ�´já½Zi\�á�p�T�ß]Z�Z.¸/gdXnT�´Wr�R]Va|}´j��Z�RhXnTsT�ß]ZfT�r Ü rny~Z�X�e�ß Ü oWr�T�^b\bZ,´]R]Z�X�e�gbT��n³lß]Zf��Z�µ�T�´We�Xnooj´jR]ZtV�ß]r�`{VYT�ß]ZuX ÜbÜ µ�r�Þ�´j�UXnT�ZuT�µ�´j|}|�Z�µcT�ßbµ�ZiV�ß]r�oW\_�
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@BAC@BDFE+G4H ÝJILKNMOI�e�gCIPI @ KQM A I @ eBRFMOS A Ý H ?+TUR�ß#MOILM A e DP@WV I @ I @7@BX ILRPSUá @ Kqg @ RPS @BDFD S D IYM A R�ß @R @BX Ü o V R @ I{` @ gCI @ RPS XZV ã @ R�ß @ ´CR H

³lß @ o)M AC@ I;M A ´ E g DP@\[JH öJI�ßCS�`]S�g D e�ßCS^MWe @ S`_*Ê�Ëse�g#R H�abA I Ü @ eBRFMOS A S`_UM A KNM)cdMOKqg V o Ü gboOI @ II�ßCS�`LI;R�ß V R @ c @BA RPI@`eM)R�ßgfih j(ÊNË±` @ ojo V ákS c @ R�ß#MOI@o)M AC@ ß V c @ I�S Xg@ K @ _ @ eBRlS`_UR�ß @ IPS D R@o)MOIFR @ KV á�SWc @ Tb`Yß#Mjo @1@ c @BA RPIYá @ oOS�`mR�ß @ o)M AC@nV ÜbÜ @WV`D RPS�á @ e�o @WV`A�H ³lß @BDP@ MOIeIPS Xg@nV`X á#M E g#M)R G M AR�ß @ e�ßCS^MWe @ S`_eR�ß @ e�g#RR�ß DP@ I�ßCS�oOK V R VoE M)c @BAp@BAC@BDFE+G `Yß#MWe�ß�e7S�gboOK�á @gDP@ IPS�o)c @ KqM A R�ß @_zg#R�g DP@ á G e V oWe�gbo V RFM A#E R�ß @ Ê Ë KNMOIFR D Mjábg#RFMOS A _rS D µsS A R @ ó&ü V`D oOS @ c @BA RPI¤e7S A c4S�o)c @ Kæ`eM)R�ßR�ß @1Xg@WV I�g DP@ K A S^MOI @ M A S�g D I G IFR @BXQH
tº¹bu v Ã#wyx�z ö wyx�÷�ø ÷L{}|;~ Á�xP|nø�Á�� ¹
³lß @\E S V oCS`_�S�g D�@ Þ Ü @BD M Xg@BA R�MOI;RPS�e V oWe�gbo V R @ R�ß @\D�V R @ S`_kIPS Xg@\D�V`DP@e@ c @BA RPI V I V _zg A eBRFMOS AS`_ @BAC@BDFE+G4H ³�S¤e V oWe�gbo V R @nV�D�V R @ Tq` @�X gCIFR ã A S�`mR�ß @�A g X á @BD S`_ @ c @BA RPIeR�ß V RYß V c @ á @7@BAI @7@BA M A R�ß @ K @ R @ eBRPS D�V I V _çg A eBRFMOS A S`_ @BAC@BDFE+G T����pÍ�Ì�T�R�ß @ RFM Xg@ ` @ ` @BDP@ oOSdS ã M A#E _rS D@ c @BA RPI Tl���Fâ�R�ß @ àÊo)M)c @ RFM Xg@ áÂä�T V`A KpR�ß @ Ü D S�á V á#Mjo)M)R G R�ß V R V`A]@ c @BA R¤`�S�gboOK�ß V c @ á @7@BA
Ü D S Ü @BD o G e7S�g A R @ K�M3_�M)Raß V K�S�eie�g DFDP@ K�Td�C�pÍ�Ì�T�`Yß#MWe�ßx` @ e V ojokR�ß @ à @�� eBM @BA e G á H ³lß @BA TdR�ß @D�V R @ S`_ @ c @BA RPI�e V`A á @ ` D M)RFR @BA

�g�pÍ�Ì���� ��#�pÍ�Ìb������� �� Í
³lß @ K V R VV e.¸/g#MOIFM)RFMOS A I G IFR @BX R @ ojoOI±gCI�S AoV`A�@ c @BA R�ó�á G ó @ c @BA RYá V IFMOI$ßCS�`¦oOS A#E M)R±` V IV`DFXg@ K V`A Kx` V M)RFM A#E á @ RÊ` @7@BA R D M E+E4@BD I{`eM)R�ß V Ü DP@ eBMOIFMOS A S`_\? X I H Ó�M A e @ R�ß @1@ c @BA R D�V R @MOI{o @ I�ILR�ß V`A ?�òc÷4TCR�ß @ I�g X S`_;R�ß @ I @ RFM Xg@ IJI�ßCS�gboOK E M)c @ gCIe����RPSUá @ RFR @BD R�ß V`A}�NH ?�ë�M3_R�ß @BDP@�V`DP@ R D gbo G�A S�á#M V I @ I�M A R�ß @�DP@ e7S D K @ K�RFM Xg@ Ifá#M E+E4@BD R�ß V`A R�ß @ RFM Xg@�DP@ I�S�ojg#RFMOS A S`_R�ß @ e�oOS�e ã H è @YV oj` V7G I V I�I�g Xg@ R�ß V R�R�ß#MOIlMOIlR�ß @ e V I @+H�� S D ï{g A ?�ñNT+R�ß @ o)M)c @ RFM Xg@ R�g DFAC@ KS�g#R\RPS�á @�V ákS�g#R{ñ � ë S`_�R�ß @�@ o V Ü I @ K DP@WV o�RFM Xg@ T A S^RYe7S�g A RFM A#E M AUV eBRFM)c @ Ü @BD MOS�K#IeKqg @ RPS
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XZV M A R @BAUV`A e @ TNe DFG S E4@BA ´]ojoOIWT�S D e DFG IFR V o AC@ g#R D�V o)Mj÷ V RFMOS A�H�a _\S AC@ e7S�g A RPInR�ß @ I @ Ü @BD MOSdK#IWTR�ß @n@ Þ Ü @BD M Xg@BA R{` V Ico)M)c @ _rS D Û}Û H¡� K V7G ILS�g#R-S`_±êní H íZS D öN?�ë�S`_;R�ß @ RFM Xg@+H

³lß @ á @ IFR¤` VWG RPS>´ A K¢R�ß @ _çg A eBRFMOS A �C�pÍ�Ì�`�S�gboOKæá @ RPS�gCI @ M X M)R V RFMOS A Ü gboOI @ I�S`_c V`DFG M A#E@BAC@BDFE+G M A É @ eBR @ K�M A RPSnR�ß @ K V R V R�ß D S�g E ßCS�g#R�R�ß @LD g A�H�a�A R�ß V R$e V I @ T+�C�pÍ�Ì�`.S�gboOK
É�gCIFRcá @ R�ß @ _ D�V eBRFMOS A S`_ Ü gboOI @ I V R @WV e�ß @BAC@BDFE+G R�ß V R Ü V IPI V ojo�R�ß @ e�g#RPI HJabA R�ß @ _zg#R�g DP@ T
` @ I�ßCS�gboOK�ß V c @ R�ß @ e V Ü V á#Mjo)M)R G RPS£K#SoR�ß#MOIWT_ábg#R�_rS D ï{g A ?�ñ�R�ß @ R @ e�ß A S�oOS E+G ` V I A S^RDP@WV K G T�IPS�` @ ß V c @ RPS DP@ IPS D R=RPS�o @ IPI=KNM DP@ eBR Xg@ R�ßCS�K#I Hq¤YAC@ Ü S+IPIFMjábo @oV ÜbÜ D S V e�ß]MOI�RPSV IPI�g Xg@ R�ß V R�R�ß @ _ D�V eBRFMOS A S`_�c V o)MOK @ c @BA RPI.R�ß D S�` A£V ` V7G�V R V1E M)c @BA�@BAC@BDFE+G á Gg@WV e�ß�e�g#RMOI AC@WV`D o G R�ß @ I V`Xg@gV I�R�ß @ _ D�V eBRFMOS A S`_ V ojo @ c @BA RPI1R�ß V R V`DP@ R�ß D S�` ApV ` VWG4H ³lß#MOI1R�g DFA IS�g#R�RPSKá @�V c @BDFG á V K V IPI�g X Ü RFMOS A _iS D oOS�` @BAC@BDFE+G â � ó�? �+� ã @ àtä [ k a ô¥K V R V _iS D RÊ`.SDP@WV IPS A IW¦ � M D IFRWT�R�ß @BDP@gV`DP@ZV oOS^RS`_soOS�` @BAC@BDFE+G§@ c @BA RPI�Kqg @ RPS A S^MOI @gV`A K ÅB³�Æ�KNM DP@ eBR
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¸ �Wí © ë � 030 ð4ì��
� î ï ����� eÎ� k@�p� z �`~ f��.e ��}u��â���|�� y� £\¢�ocp�-��X�ao�@ÛnXpKNK	�TÐTÃ �Wí ð£ë � 0��3� ì��
� î+î ����� è�����Ì1��| yyæ ����|Y� ä áT·B0303© � © ð ç �
� î ð�� è ��i �.����o y�f��h� }u���Y��o y`z �`~ �_��� �B����onl O�K	�@ÄWEBUhF�OTIBt��-®E1v¢�� £\¢�ocp�h� ��o � �uy ��� � � ë � 0303¸ ì

� � ï��
� îµí ��i ojou}�� y è � }u� � |Y� A �p�p~�}u�.��� �o¶-�Fá`��Ç�¢�Y��|�� z ��}��B� z o e �B|Fåh�Pá`� ä �B� ��z |���} A o�� � á¢¨���} A � z �`~

�Fá`� i£z |�ou¨ � �.} « ��|Y�Y� ë
4¦Ü�fh�ÚÜ 0+ç ì�y`� �B�¢�Y��|Y��¨ yx4.æ�y � 030+ç y`i ~ �`j��TÜ$��4 z o�~ × ��ojo �
� î � ��� á`� ä�z |���} A o��Ú~ z � z âx�W�^å y�4+�/4 z �Y� X�KJI3tu�Ôy�¥ UWF�EHr.X�I3Ok £\W��c�LMVdIBt+ÄhEBUhFHOTI3tJß�Ð@y �ë � 030+ç ì��
� î ç ��æ$�&�S��j | 2 åh}���| y��S��Â |Y�p�p�Y� yTz �`~ j$� � ��f�ä ��|�����o y� �\¢�ocp�@��X�ao�xàÖÐ�Ðny ï î 0 ð�ë � 030 í ì����S�

Â |Y�p�p�d� y è �`Â |�}�� {#z � yyæ���� � 2 o�~ yT £\¢�ocp�-�/X�ao�TàÖÐxÆ ï+ï+ç+ç � 0+ç+ç �
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� î 0 ��j���f�ä ��|�����o yT £\¢�ocp�-�/X�ao�TàÖÐxÆxy � ï ð ï ë � 0+ç+ç ì��
� ð © � è ��i �.����o yT £\¢�oc1�-ÛnX�KNK	��áJ�`Ê`Å �S�3� ðQë � 030 � ì��
� ð � ����� è 2 �.� {#z � y��D�.�gzo{ }��B�#å�� × �Fåh} yT�S��� |�}��p��� yT £\¢�oc1���/X	r-�x�`Ê-Æ�y � 0 ðQë � 030 í ì��
� ð ¸ ���S�T� |�}��p��� É� £\¢�ocp�-�/X�ao�TàÖÐ�Õ ¸+ï ð � ë � 0+ç+ç ì��
� ð ï � è � Ç 4 ��ojo z | z �`~ Â��&���;æ_« }u�3�`�B�`� y� £\¢�ocp��ÛnX�KNK	��áS�xÆ.��ë � 0303¸ ì � ç � � � ç ð�� è � Ç �À4 ��ojo z |

z �`~ Â �&���Uæ_« }u�3�`�B�`� y- £\¢�ocp�n��X�ao�xàmÅ@Æ£ð ¸+ï+ç ��i��-��z | A } z�XpK�IBtu�Ôy� �\¢�ocp�@��X�ao�xàâ�-Ï
�Bî ð ç ë � 030 ð4ì��

� ð î � � � è �ª4+�Tf�ä �W�B�`��| X�K£IBt��uyTÒ�U�V�t��@ £\W��c1�`á¹ëM� |Y� A3��fW2#ä#ä o � ì¦Å�Õ í`î ë � 030 í ì��
� ð+ð���é��1� ��|�� z â���} X�K@IBt���yo� á¢¨�� � k@����� ��áÎÐ�ÕTÃ@yNë � 030 í ì � ð � � � í+í � é��1�¦z |�� z âx��} XpKxI3tu�Ôy�� á¢¨�� �

k@����� ��á$Åx�.Åpë � 030+ç ì � 0 ð�� ¸3© � �Ué��.� ��|�� z âx��} X�K�IBt��uy`� |Y� ä |�}u�¢� é�Ü+� ¸ Â ·B0+ç�·^ï î �
� ð í ��j��ªÜ$�¢4 z o�~ × ��ojo ydé��&�D�3i }��Fâx��|�� y�j��&�D�¢� | 2.{S{Öy¢�D�ªf��Be }u�Fá`��|Y��ojo yW���¢f�z ~.� 2 o���� yWÂ �ªf��

� � 2 o�~�}u�.� y�z �`~ æ��©é���fW{ }u�Fá yT £\¢�oc1�-��X�ao�@Û_X�KNK	�TÊ-Ï}ë � 0+ç+ç ì-ð � © �
� ð � ���D��� |Y��¨ y`� á �&j�� �Fá`�p�Y}�� y.� �.} « ��|Y�Y}u�	¨m�o¶ 4 z ou}�¶N�B|��.} z�y�f�z �W� zS�¦z |Fâ z | z�y � 030 î �
� ð ç ��f���Þ ��ojou}u� y�4�j+�Úf �`�B�Y��0��B©+ç3©3© î yyæ/2 � 2 ���/¸ í y � 030�� �
� ð 0 ��é�� è �h��z }u�Y�På���ojo yh���&j��W�¦z |��`�p� y è3| �uydæ��Wj�z�f }jo «3z�yW���hf�z ~.� 2 o���� y.z �`~ ���hf á 2 ��� y.Ò�U�Vptu�

 £\W��c1�`�ã� |Y� A3�TfW2#ä#ä@�uy � 030 í �
� í © � è � Ç ��4 ��ojo z | y`� á �&j$��� á`�p��}�� y`� �.} « ��|Y��}u�	¨ä�o¶ f � 2 �Fá 4 z |Y��ou}u� z�y � 0303¸ �
� í�� � è �&j�� kn� × }u� z �`~ ���&Â���fW{ }u�Fá yUé-æ k �	�eé�� ©3¸ î �
� í ¸ ���D� eå��� �W�h~ {#z � y`i���e }u���Y��� yT £\¢�oc1�-��X�ao�TàÖÐ-Ï � ¸�ï3© ð 0 ë � 0+ç ð4ì��
� í ï ��æ$�.j | 2 åW}���| y k �Tf �Y�W~.��o��PåW¨ y� £\W��c1�-��X�ao�TàÖÐTË �3� ¸3¸30 ðQë � 0+ç î ì��
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� í`î �����&Â �TfW{ }u�Fá yTz �`~£è �&j�� kn� × }u� y� £\¢�oc1�-��X	r-�@ÏhÕ-Æ�Ù¡ð ¸3©+ï ë � 0303© ì��
� í ð����D�.� � A å X�K�I3tu�T £\¢�ocp�-Û_X�KNK	�`áSÐTÐ�Ê@y �Bî`� � �Bîµí ë � 030 î ì�� k �.�¦zo2 ~�}�� X�K IBt���y� £\W��c1�x��X�ao�

j�y � 03030 �
� í+í ��j��ªÜ$�T4 z o�~ × ��ojo X�K IBt���y� £\W��c1�-��X�ao�nÛnX�KNKN�`Ê��¨ë � 0303© ì � ï3© ð��
� í � ��j��&���Tf �`� × ~.��� � Ç	æ�� yx4+� è ���®z |��Y�oæ y`z �`~Qè �&�D�.�£2 | × ��ojo yUæ ����|Y� ��ä áT·B0303© î © í`î �
� í ç ��� á`� ��i ��Ç ��f � ñdä ��|�} { ���¢� yCò � ä�� � ñ ·B0+ç �3� © î © �
� í 0 ��Ü$� ��� kn� 2 � z � {#z3z�y�çi;ñNä ��|�} { ���W� z o � |�}u� A } ä o��p� z �`~ � ���Fá`�h~.� � ��o�� × � �+èdy.ë �+� ×

Þ �B|Få Ù�æ¦A1z ~.� { } Ag� |Y�p�d� y � 0�� î ì��
�ª�B© �����&j��`�¦z |��`�p�-è3| �uy`� á �&j$��� á`�p��}�� y`� �.} « ��|Y��}u�	¨ä�o¶ 4 z ou}�¶M�B|��.} z�yT� ��|Få���o���¨ y � 030 í �
�ª� � ��eÎ�&�S�Tf �Y� A å × ��ojo y`� á �&j��T� á`�p��}�� y.� �.} « ��|Y��}u�	¨m�o¶ 4 z ou}�¶M�B|��.} z�y`� ��|Få���o���¨ y � 030 í �
�ª�B¸ �����Tf á 2 ��� y`� á �&j��`� á`�p��}�� y`� �.} « ��|Y�Y}u�	¨m�o¶ 4 z ou}�¶N�B|��.} z�y`� ��|Få���o���¨ y � 030+ï �
�ª�^ï � � ��e^z �.� y`� á �&j��`� á`�p��}�� y`� �.} « ��|Y�Y}u�	¨m�o¶ 4 z ou}�¶N�B|��.} z�y`� ��|Få���o���¨ y � 030 � �
�ª� î ��æ$��4£2.{S{ }u�.��� y�� á �&j$��� á`�p��}�� y.� �.} « ��|Y��}u�	¨m�o¶ 4 z ou}�¶M�B|��.} z�yT� ��|Få���o���¨ y � 030�� �
�ª� ð���æ$�.j�zJf }jo «Bz�y`� á �&j$��� á`�p��}�� y`� �.} « ��|Y��}u�	¨ä�o¶ � |�}u��}��Pá 4 ��o 2.{ â.} z�y � 030 í �
�ª� í ��æ$�.j�zJf }jo «Bz ��� z o �uy ��Ç ��æ ï ð î ë � 030 ð4ìeð+ð ï ��ð+ð 0 �
�ª�3� ��é��.�¯��4 o z |Få�� y`� á �&j$��� á`�p��}�� yTf � z ��¶N�B|Y~ � �.} « ��|Y��}u�	¨ y � 03030 �
�ª�^ç ��f�� eÎ� � zo{Öy.� á �&j��`� á`�p��}�� yTf � z ��¶N�B|Y~ � �.} « ��|Y��}u�	¨ y � 03030 �
�ª�B0 � � ��e^z �.�#��� z o �� £\W��c1�-��X�ao�Tá�Å@Ï ï�� í�� ë � 0303© ì��
�¡ç3© ��i��Uæ/2 âx� 2 |��J��� z o �@Ä��-Û@EBéê¤TX�G�r-�- �\¢�ocp�TÃ�Ð ¸+ç30 ë � 030+ï ìg�
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�¡ç � �����Tf á 2 ���/��� z o �uy� £\W��c1�-��X�ao�nÛnX�KNK	�Ôy�Ê�Ã ï ð ï � ë � 0303¸ ì��
�¡ç3¸ �����Tf á 2 ���/��� z o �uy� £\W��c1�-��X�ao�nÛnX�KNK	�Ôy�Ê�Ã ï ð ï � ë � 0303¸ ì��
�¡ç+ï ������f á 2 ��� XpK�I3tu�Ôy/� |Y� A �p�p~�}u�.���m�o¶��Fá`� � ço�Fá � � ñ`z � f ¨ {�ä �3��} 2.{ �B� é ��o z ��} « }�����} Aæ ����|Y� ä á¢¨���} A � y �Wí � ¸3© j � A � { âx��| y � 030 í yT4 á.} A1z ���#ÇÂk �
�¡ç î �����/f á 2 ���°��� z o �uy+� |Y� A �p�p~�}u�.�����o¶��Fá`� � ÇYÇ	�FáãÇ�¢�Y��|�� z ��}��B� z o e �B|Få��Fá`� ä �B�9k@� ×

� � {�ä ��| z � 2 |Y� j ���Y� A �Y�B|Y� y ¸��Zè 2 ou¨ � ¸ æ�2 � 2 ��� y � 030�� y-��2 �.} A á yn� ��| {#z �W¨ ëMi ~ �@f��
4 �h� ä ��| ì ¸3¸ î � ¸3¸ í ë � 030�� ì��

�¡ç ð������Tf á 2 ��� yhçi�ðSj �p��}u�3� èdy�4�j+�Úf }u�W�Y��|�� z on�`�B�Y� y è 2 �`��¸+ï y � 030 î �
�¡ç í ��i���i��Cò�z ojo���| y-Äh�@��r�rTt��- £\¢�ocp�-Æ�Æ�ë � � ë � 030 ð4ì��
�¡ç�� �����.� }���o y�Ò l ìÕ�Ã �3�3� ë � 0��B© ì��
�¡ç+ç �����#ò � 2 �Y�Y��| y���O�O`U.�-�/X�ao�@Ò�U�V�t��@ ¦I3F�K	�nR�VpLN��Å��@Ù¡ð î ï � 03© ë � 030 ð4ì��
�¡ç30 ��f���Þ ��ojou}u� yCä ��|Y�Y�B� z o A � {S{�2 �.} A1z ��}��B� �
�¡03© ��f��`i } A áµâbo z ��� y-4�j��®f �+�B�Y��0+ç3©3¸3©3© � �
�¡0 � ��f��TÜ å z ~ zSz �`~Ö� �.� � { �3�Pá.} {#z�yTí�X�I�K[\Z £\¢�ocp��ÊT�Qð 0 ð�ë � 030+ï ì��
�¡03¸ ���D� è �.e �h�W~m��� z o y�í�X�IBt�K[\� £\¢�ocp�Ôy`ÊT� í�� © ë � 030+ï ì��
�¡0+ï ����� � � k 2 å�� ynÄ��-�£r�rTt��- £\¢�oc1��Ê�Å í ç ð ç ë � 0+ç+ç ì��
�¡0 î ��Â �#æ_« }u�3�`�B�`� XpK�IBt��uy�Ò�U.V�t��@ £\¢�oc1�`á¹ëM� |Y� A3�TfW2#ä#ä o � ì+î¢ïo�¾ë � 0303¸ ì ¸+ç3© �
�¡0 ð�� è � k@}u�`~Ná z |Y~ y���� ��}���o��Y��� y3�D��fhA á z |�æ yWz �`~ ��� �$�3� á`� { �Y��� y.)I3K	��CÝ��c1�`®X�v�v¢�.��IBO��

±@LMv¢�nR-X�tªcH¬��uy ï+ï ë � 0 í ï ì � �
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�¡0 í ��i�� k@�B| A á y l O�K	�_Äh�@��r�rTt��-�¦I�v¢� l cpE3K
EHr-�uÉ � 0��^ï yT�`Åsð ç ð��
�¡0�� �����`� ��|Y��| z�yCä ��|Y�Y�B� z o A � {S{�2 �.} A1z ��}��B� �
�¡0+ç �����`� ��|Y��| z�yTz �`~ j$�#æ å���|�})â yT4�j��Úf ���B�Y��0+ç3©+ç3©3© � �
�¡030 ��é�����z }u�Y�Få���ojo 4�j��Úf �`�B�Y��0+ç3© ð ©3© � �
� � ©3© ��æ o��p�Y� z �`~�|Y��ojo�� XpK�IBt��uÉ� £\¢�ocp�-Û_X�KNK	�`áðÐ�Õ�Å�ë � 030 í ì��


