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B*
Down Conv

2200/175MHz
BW:120MHz

LNA
RHCP

LNA
LHCP

VLIB system : 2.2GHz

CRYO

B*
Down Conv

8300/175MHz
BW:400MHz

LNA
RHCP

LNA
LHCP

VLIB system : 8.3GHz

CRYO

B*

Filter Bank
Receiver

64 ch 
250kHz/ch

LNA
RHCP

LNA
LHCP

CRYO

Data Acquis. 
System

3    sec/ch
PC-486
µ

Pulsar system : 1.4GHz

B*

Filter Bank
Receiver
160 ch 

20kHz/ch

Data Acquis. 
System

10    sec/ch
PC-Pentium

µ

LNA
RHCP

LNA
LHCP

Pulsar system : 600MHz

VLBI 
RECORDER

K4
64 Mbps

S-2
128 Mbps

M
u

lti F
req

u
en

cy H
orn

B*: 3dB bridge

Receiver                    PSR  600M       PSR  1.4G   VLBI - 2.2G    VLBI 8.3 G

LNA Frequ  ency         0.596 - 0.604    1.35 - 1.45     2.075 -2.325     7.80 - 8.70
 Band (GHz) 
LO Frequency MHz        562.0, 563.6     1590                 2020                   8080
Receiver Temp  (K)               50K           25K                   10                        12
Antenna Efficiancy               0.6             0.55                 0.55                    0.40          
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NY"/&!.	 L78�( �S8q]ã#¤®)+$'>!,�.	 4 ¡)A*�$')8"%78"%$'&2)0>2)+ D?V"/&a78�( � 	�Y*� -,�"/5C D&E78)][0 -,8 =?( -7+ -,�5�"/&( D?aX4 -,8Ha34.-.->(,�3;7+ D1%H
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)+783;78"/$'&!)#"/)]$'>!7+*2>(7-^F���( D&V78�( �$4@!7834"/&( D?J��90qiX;341/>( �$46� D34.��m)8.-34&J"t)A.	$'&nX4 -,87+ D?m7+$� 	�(.	 D)8)#?! D1/3DHa3;7B3
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gÀVNU>S ~ � Éåt�Ê�c4b4blb x Ë t�Ê�c4b4b4b x v �I~ �[S p1V � V � VQi���VqÃR�C�n b4d Ä dlc Å eD_ . y d4^�`QfÍÌ�b�y blb4ble eDX!ÎodDX�s X�dVÏzy Xl^lfÐÌ¼bzy b4bDX `-_4_4^�y b SqÃR�C�n eD_ . y dDX�^4fÍÌ�b�y blb4ble X�dVÏzy f4fldÐÌ¼bzy b4ble `-_4^z`ly cz` DeD_ . y d4^�`rÌ�bzy b4b�c X�dVÏzy X4XZe�Ì¼bzy bz`Q^ `-_4_4^�y b �qÃR�� eD_ . y dlelcÑÌ�bzy bz` X�dVÏzy�[�bÒÌ�b�y�` `-_4^z`ly cz` �eD_ . y d4_4XÍÌ�bzy bz` XZcQÏzy _4_ÒÌ�b�y�` `-_4_4^�y b VdleQnO? eD_ . y dle4_ÒÌ�bzy blc4d X�dVÏzy d�[ÐÌ�b�y c `-_4^z`ly cz` �n�i�U�V �m� V ��~ ? VNU�V � eD_ . y d4_�`rÌ�bzy blcle X�dVÏzy�`-eÑÌ�b�y c `-_4_4^�y b auû�o? ��iPa eD_ . y d4f�cÑÌ�bzy bz` X�dVÏzy{cÐÌ¼bzy�` `-_4^z`ly cz` SeD_ . y d4_4XÍÌ�bzy bz` XZcQÏzy _4_ÒÌ�b�y�` `-_4_4^�y b �uû�o? ��iPa eD_ . y d4djÌ�bzy ble X�dVÏzy{cÐÌ¼bzy�[ `-_4^z`ly cz` ÓeD_ . y d4fjÌ�bzy ble XZcQÏzy _4^ÒÌ�b�y{[ `-_4_4^�y b nSJH�gÀVQS4i � ~�~l� �z��i�SDU�V-k ~4�º~ + � ?�VQSlk$+ � VI?�VQilUakD�H�C�S � UWVN�LV�U�S4��y�t:`-_4^�eDS x�VH,C�S � UWVN�VNU�SD�ªy�tm`Q_4^�eDS x � �z��~l� V � ? ~ U�� ~ i�DZ�Ô2�S ��� ��k ~ i¶V�U�S4��y1tm`Q_4_ld x A��H�� ~ ?¡S4� ~ ilUûV�U�S4��y�t:`-_4^4X xVBH,� ~ ?¡S4� ~ ilU1VNU�SD��t:`-_4^4X x � �z�W~4� V � ? ~ UW� ~ i�D��`2�S �W� ��k ~ iãV�U�SD��tm`Q_l_4d x A� HvCûSl�[n4V � SDiI� r � SV? V/nht:`-_4^z` xa�H,C�Sl�[n4V � S4i��Àr � SV?�VIn.tm`Q_4^�` x � �z�W~4� V � ? ~ U�� ~ i�D��`2�S �W� ��k ~ iãV�U�SD�ªy�t:`Q_l_4d x AS�H%R ~ U1i�k1S4i�� p1VN���[Sz��VN�.tm`Q_4^ld x�ªH R ~ U1i�kqS4i�� p1VN���[Sz��VN�.tm`Q_4^ld x � ����~l� V � ? ~ U�� ~ i�DZ�Ô2�S ��� ��k ~ iãV�U�S4��y�t:`-_4_4d x AÓ|Hv2�VN� � SDi�� VNU�SD�ªy�tm`Q_4^lb xntH,2qVQ� � S4i�� V�U�S4��y�t:`-_4^4b x � �z�W~4� V � ? ~ UW� ~ i`DZ�`2�S �W� ��k ~ i¶VNUqSD�ªy AA H�� �W~4� V � ? ~ U�� ~ i t@Õ�Ö�×è`][ÑÌÚ`1?¡S4k�Y]� � L!Õ�Øp×�\a`QdÍÌ `1?¡S4k�Y]� ��x DZ�`2�S �W� ��k ~ i¶VNU�SD�ªy�tm`Q_l_4d x UûS4k�+�k�VQ� � ~4�V �I~ �[SÀ� ~ i!flV � km� ~ iBy
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ýlÿ7ß�á�ß�ñZÖ o ô<ògñ�ÿ7ßXô<î$ô<ñ�ô<Þ)ö$õ:ÿ:Þ)ò�ßl÷)à·ñ�ÿ7ßuà�á�ô5î7û)ßlá�÷)ñ�Þ=ñ�÷)á�Þ=ñIñ�ÿ7ß���ß�ûKô5î$î$ô<î7ûX÷)àX.�.Âé�Ö o ò ü`âã� [&Õ 5Áü�ê�ñd��ëô5òk8OÞ)ð*õ:ö5ô<î7ûuá�Þ=ñ�ß�é58OÞ)ðsõ:ö-ß"òªcZò�ß"ã0h�ê�ñ�ä¿ô<ò�Þ�+kÅ5�?ù1ñ�ßuã%÷Kó$îvñ�ß�á�éA+Vò)ü	âå� [ X 5\ü�ê�ñOÆ�ô<òÌÃ�Å5�:ô<ñÌã%÷Kó$îvñ�ß�á�éçÃmò)üâ ü"é=ê�ñ ØnÝ ô5òIñ�ÿ7ßXó7õ?cZþ7÷qý�î3ò�ô-ûKî�÷)à·Ã ��ô-ñBã%÷Kó$îvñ�ß�á�ñ ØnÚ ô<òCñ�ÿ7ß&ó7õ?cZþ$÷�ý�îEò�ô-ûKîE÷)à·ñ�ÿ7ß'+kÅ5�1ù?ñ�ß&ã%÷Kó$î1ñ�ß�áRñÞ)î:þæ�çÖ o ô<òfô<î$ô<ñ�ô<Þ)ö�õ:ÿ:Þ)ò�ßJô5î$ã%á�ß"ð*ß"î1ñ¢é���Ö o òÑü�â¬� [&Õ 5ôü�ê�hmÆ7á�ô5î7û)ß9á�÷)ñ�Þ=ñ�÷)áXõ:ÿ$Þ)ò�ß*Þ)î$þ à�á�ô<î7û)ßJá�Þ=ñ�ßÞ=á�ß&á�ß"ö<Þ=ñ�ß"þ3ýlô-ñ�ÿEñ�ÿ7ß/þ7ß"ö5Þ"ù�õ:Þ=á�Þ)ð*ß�ñ�ß�á�òlÞ)òBà�÷Kö<ö-÷�ýlò	jÖ ò Í�¦QèéW <~� . P~��  éåâih6ü�â�êá Û ò Í�¦QèéWêÊ<~� . P~��  û éåâih6ü"Â=êÍ�¦Qè*ô<ò�á�Þ)þ$ô-÷fà�á�ß"À1ó$ß"î$ã%ù&÷)à�ñ�ÿ7ßI÷��:ò�ß�á��=Þ=ñ�ô-÷KîLh�ÄC÷)á�á�ß"ö<Þ=ñ�÷)áÌþ7ß"ö<Þ�ùmð*÷Oþ7ß"ö <~� . P~��  Þ)î$þëÊ<~� . P~��  Þ=á�ßBþ7ß"ò�ã%á�ô6��ß"þô5î:8Oß"ã%ñ�ô-÷Kî�âih�/[h�É�ÿ7ß"îEÿ$Þ=ácþ7ýCÞ=á�ßuõ�Þ=á�Þ)ð*ß�ñ�ß�á�òBÞ=á�ß&þ$ß�ñ�ß�á�ðsô<î7ß"þ�à�á�÷Kð ß"À1ó:Þ=ñ�ô-÷Kî$ò'éåâih6ü�f=ê�ñXéåâih6ü"é=ê�ñ9éåâih6ü�â�ê�ñÞ)î:þ éåâih6ü"Â=ê�h
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ÆÒô-ûKó7á�ßEâih�/[jè8Oãcÿ7ß"ðsÞ=ñ�ô<ãT�Oô-ß�ý�÷)àlþ7ß"ö<Þ"ù	ñ�ácÞ)ã�ÊOô<î7û�Þ)î$þ à�á�ô<î$û)ßsá�÷)ñ�Þ=ñ�ô-÷Kîö�:ö-÷Oã�Ênþ:ô<Þ=û)á�Þ)ðsò	hb¼�ß�à�ñ	j�ò�÷Kö<ô<þö<ô5î7ß/ô<î$þ:ô<ã�Þ=ñ�ß"ò�ñ�ÿ7ßJã%÷)á�á�ß"ö<Þ=ñ�÷)áXþ7ß"ö5Þ"ùwð*÷Oþ7ß"ö�Þ)î:þ�þ$Þ)ò�ÿ$ß"þ�ö<ô<î$ß/ô<î$þ$ô5ã�Þ=ñ�ß"ò�þ7ß"ö<Þ�ù3ñ�á�Þ)ã�ÊOô<î7ûT�1ù:��ô-ñ�ò�ÿ$ô<à�ñ�ò	h�|à½�:ô-ñ�� ô<òmà�á�Þ)ã%ñ�ô<÷Kî$Þ)öIþ7ß"ö<Þ"ùoþ$ôìüDß�á�ß"î$ã%ßè��ß�ñrýgß�ß"î¿ã%÷)á�á�ß"ö<Þ=ñ�÷)á*þ7ß"ö<Þ�ù ð*÷Oþ7ß"ögÞ)î:þ½Þ)ã%ñ�ó:Þ)öCþ$ß"ö<Þ"ùnñ�ácÞ)ã�ÊOô<î7ûÞ=ñuñ�ÿ7ß��Dß�ûKô<î:î$ô<î7û9÷)àÒñ�ÿ7ß/õ�Þ=á�Þ)ð*ß�ñ�ß�áuõ�ß�ácô-÷?þÁéA+s�̄ .�.�ê�hFÌ�ô-ûKÿ1ñ	j��:ö-÷Oã�Êwþ$ô<Þ=û)ácÞ)ð�÷)àÒñ�ÿ7ß/à�á�ô<î$û)ß�Ååá�÷)ñ�Þ=ñ�ô-÷Kîõ:ÿ:Þ)ò�ß/û)ß"î7ß�ácÞ=ñ�ô-÷Kîbã�ô<á�ã�ó$ô-ñ	h"É�ÿ7ßJÃ �:ô-ñlã%÷Kó$îvñ�ß�áfÞ)î$þí��Ö	Þ=á�ßJó$ò�ß"þwñ�÷iû)ß"î7ß�á�Þ=ñ�ß9à�á�ô<î7û)ßXà�á�ß"À?ó7ß"î$ã%ùwÞ)î$þñ�ÿ7ßm+ô�1ù?ñ�ß/ã%÷Kó$î1ñ�ß�álô<òBó:ò�ß"þ3ñ�÷sû)ß"î7ß�ácÞ=ñ�ß/à�á�ô<î7û)ßXÞ)ã�ã%ß"ö-ß�á�Þ=ñ�ô<÷KîÁéçò�ß�ßmñ�ß%ï?ñ�ê�h
Ô,Õ�°�ÕED ± ádÞ��³²èádÞ=Ùq�TÚ,ÛqG4Ú̈ J�ÙQJ,ÝgµgÞ)ã�ÿ�ã%÷Kðsõ�÷Kî$ß"îvñ�÷)àÒñ�ÿ7ß&ã%÷)á�á�ß"ö<Þ=ñ�ô-÷Kî3õ:á�÷?ã%ß"ò�ò�÷)á�ô<ò�þ$ß"ò�ã%á�ô
�Dß"þEÞ)ò�à�÷Kö<ö-÷qý�ò	jî-ï C ï6ð�ñ)ò£ó C¢çËô ïZõ9ö Çúñ�òV��Þ)ò�ô<ãXàçó$î$ã%ñ�ô-÷Kî�ô<ò4�:óOüDß�á�ô<î$ûJ÷)àÒñ�ÿ7ßø÷̀ þ$Þ=ñ�Þsà�÷)álþ7ß"ö5Þ"ùEñ�á�Þ)ã�ÊOô<î7ûPé½�:óOüDß�á�é��=êô<î@8?ß"ã%ñ�ô-÷Kî âih«l2h6ü�êBÞ)î$þ3û)ß"î$ß�á�Þ=ñ�ô<î7û�Þ)��ô-ñ�Å�ò�ÿ$ô-à�ñBò�ô-ûKî$Þ)ö5hXÇúñ�òBàçó$î$ã%ñ�ô-÷Kîì��ö-÷?ãÊ�þ:ô<Þ=û)á�Þ)ð�ô<òBô5î$þ$ô<ã�Þ=ñ�ß"þô<îEñ�ÿ7ßXá�ô<ûKÿvñBõ:Þ)î$ß"ö�ô<î:ÆÒô-ûKó7á�ßmâih;�[hù ô õ�õ9ú§ûEï C�ü4ô ñ çËô ïZõ9ö �Xî7ß��D÷KÞ=á�þ	ÿ$Þ)òXàçó$î$ã%ñ�ô-÷Kî ÷)àBÞ3ã%á�÷Kò�ò/ã%÷)á�á�ß"ö<Þ=ñ�ô-÷Kî ó$î$ô-ñfý�ô-ñ�ÿ�à�á�ô<î$û)ß9ò�ñ�÷)õ$õ:ô<î7û2ñõ:ó$ö<ò�Þ=áBûKÞ=ñ�ô<î7û2ñ:Þ)î$þwõ2Å�ã�Þ)ö�ò�ô<ûKî$Þ)ö�þ7ß�ñ�ß"ã%ñ�ô-÷Kîbà�÷)álÞsõ:Þ)ô-áB÷)à�þ$Þ=ñ�Þiò�ñ�ß"Þ)ðsò	h��Þ)ãcÿbã%÷)á�á�ß"ö<Þ=ñ�÷)á7�D÷KÞ=á�þÿ$Þ)òìü"Â ö<Þ=ûKòJ÷)à�þ7ß"ö<Þ�ùný�ô<î$þ$÷�ý'hä8OôìïOñ�ß�ß"îoã%÷)á�á�ß"ö<Þ=ñ�÷)á��D÷KÞ=á�þ$òìéçó$î$ô-ñ�ò¤êXÞ=á�ß3ô<ð*õ�ö-ß"ð*ß"î1ñ�ß"þoô<îo÷Kî7ßã%÷)á�á�ß"ö<Þ=ñ�÷)á�Þ)î$þTü"éuò�ô<ðJó$ö-ñ�Þ)î7ß�÷Kó$ò·ã�ÿ$Þ)î:î7ß"ö<ò�÷)à�ã%÷)á�á�ß"ö<Þ=ñ�ô-÷Kîmõ$á�÷Oã%ß"ò�ò�ô5î7û�Þ=á�ßCõD÷Kò�ò�ô
�:ö<ß�h�É�ÿ7ßgò�ß"ö-ß"ã%ñ�÷)á
�:ö-÷Oã�Ê éAÆÒô-ûKó7á�ßEâih;�=êmÿ$Þ)òJñ�ÿ7ßiã�Þ=õ�Þ0�:ô<ö<ô-ñrù	ñ�÷ ãcÿ7÷?÷Kò�ßE÷Kî7ß�õ:Þ)ô<ám÷)à�ü"ébþ$Þ=ñ�Þ�Ååõ:Þ)ô<á�òmò�ñ�á�ß"Þ)ðsò	h1É�ÿ$ô<òà�ó:î$ã%ñ�ô-÷Kî�ô5òló$ò�ß�à�ó$ö�à�÷)áuà�á�ô<î7û)ßJò�ß"Þ=á�ã�ÿ�ð*÷Oþ7ßJÞ)î$þ�à�÷)áfÿ$ô-ûKÿ�Ååá�ß"ò�÷Kö<ó7ñ�ô-÷Kîbò�õDß"ã%ñ�á�ó$ð ðs÷Kî$ô-ñ�÷)á�ô<î$û2ñ�ô<îý�ÿ$ô<ãcÿ1ü"Â*ö<Þ=ûKòB÷)à"ü"é*ã%÷)á�á�ß"ö5Þ=ñ�ô-÷Kîwó$î$ô<ñ�òCÞ=á�ß/Þ=á�á�Þ)î7û)ß"þ�ô<î3ò�ß�á�ô-ß"òRñOÞ)î:þwô-ñIýg÷)áÊ?ò�Þ)ò�Þ*÷Kî7ß�Å�ã�ÿ:Þ)î$î7ß"öã%÷)á�á�ß"ö<Þ=ñ�÷)á�ý�ô-ñ�ÿý�)Â)Â	ö<Þ=ûKò	h É�ÿ$ß�õ�ó$ö<ò�Þ=á9ûKÞ=ñ�ô<î7û	àçó$î$ã%ñ�ô<÷Kî¿ô<ò9ó$ò�ß"þ¾ñ�÷ ô<î:ã%á�ß"Þ)ò�ß3ò�ô-ûKî$Þ)ö
Ååñ�÷0Å�î7÷Kô<ò�ßá�Þ=ñ�ô-÷*÷)àÒñ�ÿ7ßXõ:ó:ö<ò�Þ=á�þ$Þ=ñ�Þ�h�(b÷)á�ß/þ$ß�ñ�Þ)ô<ö�÷)à�õ:ó$ö<ò�Þ=áBûKÞ=ñ�ô5î7û�ô<òBþ7ß"ò�ã%á�ô
�Dß"þEô<î@8?ß"ã%ñ�ô-÷Kî�âih é[hù óøþùç�ô ïZõ9ö Ì�ß"Þ)ö}Ååñ�ô<ðsßs�'8XõF8Z�'8X÷Kî9Þ\(b÷)ñ�÷)á�÷Kö<ÞXé)Â0<0l=<�Ä". � ô<ò·ó:ò�ß"þ/à�÷)á�ã%÷Kîvñ�á�÷Kö1÷a�)ß�á�Þ)ö<ö?÷)à$ñ�ÿ7ßIÃ̄ lã%÷)á�á�ß"ö<Þ=ñ�÷)áfÞ)î$þ ã�Þ)ö<ã�ó$ö<Þ=ñ�ô<÷Kîw÷)àÌã%÷)á�á�ß"ö5Þ=ñ�÷)áfþ$ß"ö<Þ"ùwð*÷Oþ7ß"ögh æ ÿ7ß"î�ñ�ÿ7ßJÃ'liã%÷)á�á�ß"ö5Þ=ñ�÷)áuô<òuò�ý�ô<ñ�ã�ÿ7ß"þ÷KîLñ�ñ�ÿ$ßnã%÷)á�á�ß"ö<Þ=ñ�÷)áwþ7÷qý�î$ö-÷KÞ)þ:òiñ�ÿ$ßnò�ù?ò�ñ�ß"ð�õ$á�÷)û)á�Þ)ð�à�á�÷Kð�ñ�ÿ7ßnÿ7÷Kò�ñ3ã%÷Kð*õ�ó7ñ�ß�á:�1ù¦ó$ò�ô<î$û½Þñ�à�ñ�õZ��÷?÷)ñXõ$á�÷)ñ�÷Oã%÷KöÌñ�ÿ$á�÷Kó7ûKÿnÞwö<÷?ã�Þ)öÌÞ=á�ß"Þ�î7ß�ñrýg÷)á�Ê éç¼ Í �̄ ê�h,É�ÿ?ó$ò	ñ�ò�÷)à�ñ�ýIÞ=á�ßiã�Þ)î ��ßsó$õ$û)á�Þ)þ7ß"þ
�)ß�á�ùnß"Þ)ò�ô5ö-ù1�1ù ò�ô<ð*õ:ö-ù á�ß�õ:ö5Þ)ã�ô<î7ûwñ�ÿ7ßè�D÷1÷)ñ�Å�ó$õä?�ö-ßi÷Kî½ñ�ÿ7ßiÿ7÷Kò�ñJã%÷Kð*õ�ó7ñ�ß�áRh1ÄI÷KðsðsÞ)î$þ$òJÞ)î$þò�ñ�Þ=ñ�ó$ò�ã%÷Kð�ðmó$î:ô<ã�Þ=ñ�ô-÷KîEà�÷)áBñ�ÿ7ß&ã%÷)á�á�ß"ö<Þ=ñ�ô<÷Kî3õ$á�÷Oã%ß"ò�òIý�ô-ñ�ÿEÿ7÷Kò�ñ�ã%÷Kð*õ:ó7ñ�ß�á�Þ=á�ßXõ�ß�á�à�÷)á�ðsß"þT�Oô<Þ*Þ
È�.CÅ5Ç�+®ô5îvñ�ß�á�àçÞ)ã%ß�h�ÄI÷)á�á�ß"ö<Þ=ñ�ô-÷Kîb÷Kó7ñ�õ:ó$ñlþ$Þ=ñ�Þ�ô<òuþ$ô-á�ß"ã%ñ�ö-ùEý�ácô-ñ�ñ�ß"îwñ�÷�ñ�ÿ7ß9ÿ$Þ=á�þ þ$ô<òðÊE÷)à�ñ�ÿ7ß9ÿ7÷Kò�ñã%÷Kð*õ:ó7ñ�ß�át�?ùwÞ�î7ß�ñrýg÷)á�ÊÎ?�ö-ß/ò�ùOò�ñ�ß"ð éA�>Æ�8Nê�ñ�ÿ7á�÷Kó$ûKÿwñ�ÿ7ßJ¼ Í ��hdÉ�ÿ7ß/ã%÷Kî:ò�÷Kö-ßmã%÷Kð�ðmó$î:ô<ã�Þ=ñ�ô-÷KîõD÷)á�ñ/ý�ô<ñ�ÿoÞ)î Ìt8[Å¥��/��=Ä ô<îvñ�ß�á�à�Þ)ã%ß3ô<òJÞ)ö<ò�÷	ã%÷Kî$î7ß"ã%ñ�ß"þ¾ñ�÷�ñ�ÿ7ßEÿ7÷Kò�ñ*ã%÷Kð*õ�ó7ñ�ß�á*Þ)î$þoô5òJó:ò�ß"þ à�÷)áò�ñ�Þ=ñ�ó$ò�ðs÷Kî$ô-ñ�÷)á�ô<î$ûJ÷)àÒñ�ÿ7ß&ã%÷)á�á�ß"ö<Þ=ñ�÷)álÞ)ò�ýgß"ö5ö�Þ)ò�ò�ý�ô<ñ�ã�ÿ$ô<î$ûJñ�÷iþ7ß	�:ó7ûsð*÷Oþ7ß�h
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ÆÒô-ûKó7á�ß/âih«l2j�É�ÿ7ß&Ã¯l�ã%÷)á�á�ß"ö<Þ=ñ�÷)á�þ$Þ=ñ�Þiô<î7õ:ó$ñk�D÷KÞ=á�þäéçö-ß�à�ñ�êIÞ)î$þ�ã%÷)á�á�ß"ö<Þ=ñ�ô-÷KîÎ��÷KÞ=ácþäé�á�ô-ûKÿ1ñ�ê�h
°X±àÿ ��� � ¶fµ�µ ��!�# »�¶fµ���¹ ´ º�» � ¶ ´�(
ÔXÕ��9ÕB× F Þ=ÚCà�ÙQµ�µ0ß¡J�Hë� Ú£��ÙQµ� ú ô öpú C�ü����gô õ9õ9úwû4ï C�ü4ô ñ	� ô öpú ý ��
 � ô öpú þ@É�ÿ$ô<ò�ô<ò�ð*÷Kò�ñ,�:Þ)ò�ô<ã�÷)õDß�á�Þ=ñ�ô-÷Kî/ðs÷?þ7ß�ñ)ô<î/ý�ÿ$ô<ãcÿ ü"é�õ:Þ)ô-á�ò÷)à:þ$Þ=ñ�Þuò�ñ�á�ß"Þ)ðsò�à�á�÷Kðªñ�ýC÷fþ:Þ=ñ�Þ�á�ß"ã%÷)ácþ7ß�á�ò�Þ=á�ßgà�ß"þmñ�÷)ü"élã%÷)á�á�ß"ö5Þ=ñ�ô-÷Kîmó:î$ô-ñ�ò�Þ)î:þmã%á�÷Kò�ò�ã%÷)á�á�ß"ö<Þ=ñ�ô-÷Kîõ$á�÷Oã%ß"ò�ò�ô<î$ûJ÷)à4ü"é*þ:Þ=ñ�Þsã�ÿ$Þ)î:î7ß"ö<ò�Þ=á�ß/õ�ß�á�à�÷)á�ðsß"þ�ô5îEõ:Þ=á�Þ)ö<ö-ß"ö5h� õ ü ñ�Qú���úwïZõ ��� � ô öpú ý�ë 
 � ô ö¨ú þ@Ëuß"ö<Þ"ùnö5Þ=ûKòmÞ=á�ß�Þ=á�á�Þ)î7û)ß"þoô<î ò�ß�á�ô-ß"ò&ýlô-ñ�ÿnÞ)ö<öÌã%÷)á�á�ß"ö<Þ=ñ�ô-÷Kî½ó$î$ô-ñ�òRh�fî7ß*õ:Þ)ô<á&÷)àBþ$Þ=ñ�Þwã�ÿ:Þ)î$î7ß"ö<ò&ô5òXò�ß"ö-ß"ã%ñ�ß"þoà�á�÷Kð ü"éEõ:Þ)ô-á�òf÷)àBþ$Þ=ñ�Þbã�ÿ$Þ)î:î7ß"ö<ò	h¢É�ÿ$ß"î	÷Kî7ß�ãcÿ$Þ)î$î7ß"öõ:Þ)ô-áBÞ=á�ßuõ$á�÷Oã%ß"ò�ò�ß"þ�ý�ô-ñ�ÿ-�)Â)Â:é5ò)ü"éqïLü"Â=êCö<Þ=ûKò	h�É�ÿ$ô<òCð*÷?þ$ßuô<òIó$ò�ß�à�ó$ö�à�÷)áCà�á�ô<î$û)ßlò�ß"Þ=á�ãcÿ3ý�ÿ7ß"îiñ�ÿ7ßã�ö-÷Oã�ÊE÷=üDò�ß�ñ�÷)àÒñ�ÿ7ß&÷��:ò�ß�á��ZÞ=ñ�ô<÷Kîwò�ñ�Þ=ñ�ô-÷Kîbô<òBó$î2ÊOî7÷�ýlîLh�Çúñ�ô<ò�Þ)ö<ò�÷ió$ò�ß�àçó$öDà�÷)álð*÷Kî$ô-ñ�÷)á�ô5î7û*Þ*á�Þ)þ$ô-÷ò�÷Kó7á�ã%ß9ò�õDß"ã%ñ�á�ó$ð ÷)á&ÞT�?ô<þ$ß�÷T�:Þ)î:þbãcÿ$Þ=á�Þ)ã%ñ�ß�á�ô<ò�ñ�ô<ã/ýlô-ñ�ÿbÿ:ô-ûKÿ�à�á�ß"À?ó7ß"î$ã%ù�ò�õ�ß"ã%ñ�ácó$ð á�ß"ò�÷Kö<ó7ñ�ô-÷Kî�h
æ ÿ$ß"î:�?ô5þ7ß�÷��:Þ)î$þ7ýlô<þ7ñ�ÿEô<òK��( í73�ñ:ñ�ÿ7ß&à�á�ß"À1ó$ß"î$ã%ùiá�ß"ò�÷Kö<ó7ñ�ô-÷Kî3ô5òBÞ0��÷Kó$ñ'üR/�ÊOí73�h

ó ó¨û���ú ë úBïZõ ��� � ô ö¨ú ýðó)ë 
 � ô öpú þ æ ÿ7ß"î õ:ó:ö<ò�Þ=áuûKÞ=ñ�ô<î7ûEô<òlÞ=õ:õ:ö<ô-ß"þ�ñ�÷�õ�ó$ö<ò�Þ=álÁu¼,+kÇl÷��:ò�ß�á��=Þ=ñ�ô-÷Kîþ$Þ=ñ�Þ�ñÒõ:ó$ö<ò�ß*õ:ÿ$Þ)ò�ß�ÿ:Þ)ò&ñ�÷@�Dß�þ$ß�ñ�ß�á�ðsô<î7ß"þä��ß�à�÷)á�ßsÞ)ã%ñ�ó$Þ)öCã%÷)á�á�ß"ö5Þ=ñ�ô-÷Kînõ$á�÷?ã%ß"ò�ò�ô<î7û3ý�ô-ñ�ÿnõ:ó$ö<ò�Þ=áûKÞ=ñ�ô<î7ûmà�ó$î:ã%ñ�ô-÷KîLh9É�ÿ7ß7."8iÅ�ð*÷Oþ7ß�ô<òÌó:ò�ß"þsñ�÷�?�î$þsÞ/õ:ó$ö<ò�Þ=á�à�á�ô5î7û)ß�Þ)î$þsñ�÷Jþ7ß�ñ�ß�á�ðsô5î7ß�õ:ó$ö5ò�ßBõ:ÿ$Þ)ò�ß÷=üDò�ß�ñ	h
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