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Activité des isotopes issus de la chaîne du 222Rn en fonction du temps
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¯�µ9Ò!³�¹i²`Å0³�µªà¨á�È�È�Í	Ê	âJ¶`¾�¼�Ò0¾�Ñl½�µ{Ã=ACBED F�G-êGÖ�¸�µ+²l½�H åIH�·¨Æ�Ñ�µ{ä�¹!µ´²�ÆI³�µ9±t¹!¼�º4Ñ�¾c·®¸�º`»-º4±!µ�H¼�µ4±�½9µ`Ç¨¶�J+·¨µ'ALK=KLM=K¨Å;±!¾�¹i²9±!µP·¨Æ�²lÒ0¾-²�¾�±i²´ä�¹!µc·¨µcÀN!O�P$",.(��QA=KLK=M=A'êßÖyµP¶+°�²´°2Ñ�Ñ�ÆD»-µîÙÑ�º+ä�¹!µ4¼�µ4±�½ª·i°2±i²�³Ó°c¼�µ+²l¹!Ñ�µ�¾LR�³�µ{½k°2¹¨Çb½TS'Ò!Æ�ä�¹!µ�·¨µqÈ�Ê	Ë�Ì+Ì�Í`Ê�µ+²l½ª·®¸�µ4±�»'Æ�Ñ�¾�±~ÃVUXWnµ`½ä�¹!µª³�µ+²�Ê<,'âiÎ�·¨¹!Ñ�µ4±�½�²�¾�¹¨»-µ4±�½ÞÒ!³�¹i²Þ·®¸�¹!±!µ�Y�¾�¹!Ñ�±!º4µn×�ÃCZ\[�]LA�^`_L_CG2Ûkê

acb>d egfihjd k filmf:h`n

oIµ�Ô¨Õ�¯ªÖÉ±;¸�¹¨½�Æ�³�Æ�²�µ�ÒW°�²T·¨Æ�Ñ�µ+¶	½�µ4¼�µ4±�½T³�µ�È�Ê	Ë�Ì�Ì-Í`Ê9Æ�²�²l¹b·¨µ�³�¸qp�³�µ+¶+Ý«êWÖBµ�È�Ê	Ë�Ì+Ì�Í`Ê9µ+²�½Ñ�µ`½k°2Ñ�·¨º�×Ù»-¾�Æ�Ñ#r'êsr'ê�ïbµ`½�°2±!±!µ`Ç'µnÖsÛ�°2æ!±«·®¸�µ4±!Ñ�µ4Ð�Æ�²�½�µ4Ñ{¶`¾�±�»-µ4±W°2¿!³�µ4¼Pµ4±�½{³�¸�º`»'º4±!µ4¼�µ4±�½·i°2±i²s³Ó°{ÒW°2Ð�µ´·¨¹bÔ¨Õ�¯�Ö�êWÖBµ�Ñ�µ`½k°2Ñ�·d²l¹!Ò!Ò!Ñ�Æ�¼Pµª·¨µ+²9È�Ê	Ë�Ì+Ì�Í`Ê	Î�½�Ñ�¾�ÒbÒ!Ñ�¾'¶�Ú!µ+²ut
v µ4±d·¨µ+²�²l¾�¹i²�·¨µ9ÃCwiG�Ò0¾�¹!Ñ�ÖyxsÔ{z�z�Å
v µ4±$·¨µ+²�²l¾�¹i²�·¨µ{ÃL|}ACwiG´Ò0¾�¹!ÑÞ³�µ´·¨º4¿!¹¨½�·¨µ�ÖyxsÔ{z�z�zB³�¾�Ñ�²�ä�¹!µ´³�µ+²ÞÒW°2Ð�µ+²Þî�°2Æ�²�°2Æ�µ4±�½
K=|�Ã�Ä�wiG-Å

v µ4±d·¨µ+²�²l¾�¹i²�·¨µu_=|~M�wiG9µ4±i²l¹!ÆD½�µ�ÅW³�¾�Ñ�²�ä�¹!µª³�µ+²sÒW°2Ð�µ+²Tî�°2Æ�²�°2Æ�µ4±�½�ÃL|�Ä=]�wiG-ê
p�±dµ4Ï0µ`½+Å0·¨µ+²9È�Ê	Ë�Ì�Ì�Í	Ê	Î�½�Ñ�¾�Ò$Ò!Ñ�¾'¶�Ú!µ+²�²�¾�±�½�Æ�±t¹¨½�Æ�³�µ+²�¶+°2ÑÞÆ�³�²sÆ�¼�Ò0¾-²�µ4±�½�³�¸�¹¨½�Æ�³�Æ�²�°Z½�Æ�¾�±�·¨µ·¨µ4¹¨ÇcÒW°2Ð�µ+²T·¨Æ�²l½�Æ�±i¶	½�µ+²s·¨µ�Ô¨Õ�¯ªÖ °2³�¾�Ñ�²Tä�¹!µ�·¨µ+²Üº`»'º4±!µ4¼�µ4±�½�²T²l¹.�P²�°2¼�¼�µ4±�½ÜÒ!Ñ�¾'¶�Ú!µ+²Ò0µ4¹¨»-µ4±�½��`½�Ñ�µªµ4±!Ñ�µ4Ð�Æ�²l½�Ñ�º+²�·i°2±i²T¹!±!µª¹!±!Æ�ä�¹!µ9ÒW°2Ð�µª·¨¹$Ô'Õ�¯ªÖ�ê¯�µPÒ!³�¹i²9±!¾�¹i²{°4»-¾�±i²ª»'¹«Ò!³�¹i²9ÚW°2¹¨½�ä�¹!µ�½�¾�¹i²´³�µ+²PÈ�Ê	Ë�Ì+Ì�Í`Ê	Î�Ð�º4±!º4Ñ�º+²9±!µPÒ0µ4¹¨»-µ4±�½·¨¾�±!±!µ4Ñs³�Æ�µ4¹bå´¹!±�º`»'º4±!µ4¼�µ4±�½Þ·¨µ�Ð�Ñ�¾�¹!Ò0µ�ç�¾�¹b·¨µ�Ð�Ñ�¾�¹!Ò0µ{ètÅi°2³�¾�Ñ�²sä�¹!µ�Ò0¾�¹!Ñs¶�ÚW°�ä�¹!µÈ�Ê	Ë�Ì+Ì�Í`Ê{³�µªÔ¨Õ�¯�Ö�¶`¾�±i²�µ4Ñl»-µ9³�¸�º`»'º4±!µ4¼Pµ4±�½+ê

oIµ9±!¾�¼{¿!Ñ�µ9·¨µcÈ�Ê	Ë�Ì+Ì�Í`Ê	Îªµ4±�½�Ñ�µ9³�µ+²�·¨µ4¹¨Çqº4³�µ+¶	½�Ñ�¾�±!Æ�ä�¹!µ+²�±;¸�µ+²l½�·¨¾�±i¶9ÒW°�²s³�µ9¼O�4¼�µ�êÖ�¸�µ+²�½�Ò0¾�¹!Ñ�ä�¹!¾�ÆN±!¾�¹i²�·¨µ`»-¾�±i²4Å0³�¾�Ñ�²�·¨µª³�¸[°2±W°2³�S¨²�µ´³�¾�Ð�Æ�¶`Æ�µ4³�³�µ{¹!³D½�º4Ñ�Æ�µ4¹!Ñ�µ�Å0Ñ�µ4î�°2Æ�Ñ�µ{²�S¨²l½�º�H¼c°Z½�Æ�ä�¹!µ4¼�µ4±�½Þ¹!±!µ9²�S'±i¶�Ú!Ñ�¾�±!Æ�²�°Z½�Æ�¾�±�·¨µ+²Þ·¨¾�±!±!º4µ+²`ê
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RunHeader

Adc1 Table

Adc2 Table

AdcMu Table

Tdc1 Table

Tdc2 Table

TdcMu Table

RunEpilog

Event 1

Event 2

Fichier Milan

RunStartTime

RunNumber

Trigger

Comments

Shifters

RunHeader

Offset[104]

Peak[100]

S_Offset[104]

S_Peak[100]

AdcTable

T0[64]

S_T0[64]

Slope[64]

Offset[64]

TdcTable

Dma[184]

MuDma[32]

TTR[100]

DPSA[150]

MuonFlag

MultFlag

CoincMu[4]

Coinc[4]

Time

Number

Status

Words

Run

Group

Milan Event

RunEndTime

AstroTime

LiveTime

RunEpilog

Long

Long Long

Short

Float

String
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^*_�`�aXb�ced ^*_�`�aXb�c1fgLh b�cji�cjk�aXl�c�_ i�`�mXmXn�c b�`Po�p%q�p `�m i�`�mXmXn�c b�`Porp%q�p `�m

s*teu k�aXlvc�_�w%dyx&z|{
g s,} w�~&z|{ ����~�� g s,} w�~&z|{ ����~��
� s,} w%dy���9{ ~&z&��dy~�� � sZ} w�~&z|{ ~&z&��d�f��

����� w z|{ d���fD�8d����D�8d��|x��8dyx�d �S��� w z|{ dy��~��8dy�����8d3z6fD�8d3z6�
� a s*teu k�aXl�c�_�w��Pf�{

g s,} w%dy~9{ ����d�� g s,} w%dy~9{ ����d��
� s,} w%dy~9{ dy~�����d � sZ} w%dy~9{ dy~�����d

���P�������P�N�����B�����B���N�v�����"�L���� �¡£¢
¤ cjo�¥§¦Xn teu i�c,¨ u orq�_�a�¥�q�aX_�c©i�cyo#i�`�mXmXn�cyo(b�`�aX_ } g#ª¬«�« c3q(¨ c,i�n�Xa�q®i�c } g¯ª¬«�«�«

cyorq°i�`�mXmXnZ±,¨ u,²X³ aX_�c*zX´µ��´�¶N`�aX_�aXm¸·�¹�º�i�`�mXmXn�»�bX¨ a�o�p c�aX_�o ² ¥§¦Xp c�_�o°or`�m¼q¯¥3_�n�nyo�´ } c3q�q�c

Données Flash

data_0.dat

data_1.dat

data_2.dat

data_3.dat

KeyWord

Size

Pattern

ADC 0

ADC 1

ADC 2

Evénement FlashFichier Flash

event 0

event 1

event 2

event 3

ABCD 15ABCD 14

ABCD 12 ABCD 13

ABCD 10 ABCD 11

ABCD 8 ABCD 9

ABCD 7ABCD 6

ABCD 4 ABCD 5

ABCD 3ABCD 2

ABCD 0 ABCD 1

ADC Raw Data

Long Int

1 byte

1 byte

1 byte

1 byte

½¿¾ÁÀZÂ°Ã�ÄÆÅÈÇBÉ�Ê ·�¹�Ë Ê ¹�·§Ì1Í¼Ì�ÎjÍPÏ|ºXºvÐ�Ì�ÎZÑÒÎ�Î§¹�Ì3ÎjÍPÌ©Ó�Ô Õ�Ó%Ì�Ë�Ö¯×
orq�_�a�¥�q�aX_�c®b�c�_ t c3qDi�c(_ u b u q�_�p c�_JbX¨ a�oJØ u ¥3p ¨ c t c�m¼qD¨ cyoDi�`�mXmXn�cyo*ÙÚbX¨ a�orp c�aX_�o ² ¥§¦Xp c�_�oJbX¨ a�Û
q�Ü|qLÝ¼a/Þ�aXmßn�mX`�_ t c9à t£u p8o u a�o�o�p�i�c�¨ p t p%q�c�_S¨ u q u p ¨ ¨ c#i�cyo ² ¥§¦Xp c�_�oJ±*¥3c¯Ý¼aXc°¨ cyo�o h orq�á t cyo
b�c�a�âPc�m¼qJo�aXbXb�`�_rq�c�_¯ãPä�å¯æ teu9ç p t a t b�`�aX_�mX`|q�_�c¯o h o�q�á t c¯i�c¯orq�`�¥§è u&³ c#i�cyo�i�`�mXmXn�cyo3»
é ¶DêXê�´

¤ c�¨ ` ³ p8¥3p c�¨°i�Þ u ¥�Ý¼aXp8o�p%q�p `�m u n3âP`�¨ aXneq�`�a�q1¥3` tGt c�¥3c3q�q�c£o�q�_�a�¥�q�aX_�c;i�cyo©i�`�mXmXn�cyo3´
} cyo�¥§¦ u m ³ c t c�m¼q§oLo�`�m¼qLp m¼q�n ³ _�nyoLi u m�o�mX`|q�_�c¯ u o�c#i�c#i�`�mXmXn�cyo��¼¥3c�¨ ¨ c3ÛW¥3p�cyorqJ¥3`�m�oraX¨%q�n�c
b u _S¨ c°¨ ` ³ p8¥3p c�¨�i�Þ u m u ¨ h orc u&² mßi�Þ�a�q�p ¨ p8o�c�_�¨ u orq�_�a�¥�q�aX_�c u i�nyÝ¼a u q�c¯b�`�aX_S¨ÆÞ�p m¼q�c�_�bX_�n3q u q�p `�m
i�cyo#i�`�mXmXn�cyo�´

ëGì§íZìWî ï�ð®ñZò1ó¯ô�õ÷ö�ó#ø�òZù¼úüû°ý/öÿþ��¯õ�û�� ñ(ù9ò������®úüõ
	Zõ ô��¿ó���Zù9ò��
óZöÚô�û°ý/öÚò1ó�	¿õDô�	¿ò1ó,ó#ðDõDô

} c3q�q�c,o h m�¥§¦X_�`�mXp8o u q�p `�m.i�cyo¯i�`�mXmXn�cyo#c�m¼q�_�cZ¨ cyo¯i�c�a ç n�¨ cy¥�q�_�`�mXp8Ý¼aXcyo(cyo�q#c�lvcy¥�q�aXn�c
b u _�aXm ¨ ` ³ p8¥3p c�¨*i�Þ u m u ¨ h orc¸Ý¼aXc���Þ u p#ny¥3_�p%q£c�m }���� ´ } c�¨ aXp%ÛW¥3p(c�lvcy¥�q�aXc"i�c teu mXp á�_�c
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CEDGFIH4JLK�FIDLMNHOCEMQP
RTS F S M"UVCEW�DLM�XYM"J,XYZ[H�H�\NM"J^]_JEJ`W�M"J,XYW@a^bdceMfC S MNW�D^DL\N]gHOCEMNDLK�DL\fChFiCE]gZ[HQJ`Z[W4J^jQF2UGk�]gH�Ml ]gH)WYmon
RTS F S M"UVCEW�DLM�XYM"JpXYZ[H�H�\NM"J3]_JEJ`W�M"J3XYW>qYbor�sot S MoDL\NZ[DLuOFIH�]_JGFiCE]gZ[H*XYM"Jp\"UGk�FIHOCE] SgS Z[H4JNt
S FvJLW�K�K�DLM"JLJL]gZ[HeXYWwK�]g\"XYM"J`ChF S�x�y Z[]gD@K�FIDGFIu[DGFIK�k�MzJLW�] y FIHOCV{ht S}| FI~8Z[WYCEMNj�MNHOC�XYM"JK�FIu[M"J�MNH�U"F2J�XYM�~8M"J`Z[]gH�t S F S M"UVCEW�DLM�JL\"�OW�MNHOCE]gM SgS M�XYM"J��4UGk�]gMNDEJ1n

RTS F@J`��H4UGk�DLZ[H�]_JGFiCE]gZ[H7XYM"J;XYZ[H�H�\NM"JN�spM3XYMNDLH�]gMND,K8Z[]gHOC,M"J`C S MpK S W4J,XY\ S ]_U"FiC�U"FID S M S Z[u[]_Uf]gM S XYZ[]�C^CEMNH�]gD,UfZ[j�KYCEM�XYM"J^H�Z[j�~�DLMNWYmU"F2J�XYM�X��YJL��Z[H4UVCE]gZ[H�H�MNj�MNHOC�XYM�K�F2JEJGFIu[MQXYW'���2�}�?�f�V��FIW�qYbdr�s�XY�AFIW�CEMNj�K4J�j�Z[D`C
XYM���Z[H4UVCE]gZ[H�H�MNj�MNHOC3XYM S}|��,S M"U"��MfC�\NuOF S MNj�MNHOC6XYM"J�K�DLZ[~ Sg� j�M"J�UfZ[W�DGFIHOCGJ6XYMdJ�CEDLW4UVCEW�DLMXYM"J�XYZ[H�H�\NM"J y MNH�FIHOCdXYWza,b;c��spM S Z[u[]_Uf]gM S M"J`C.X | F y FIHOChFIu[MpW�H�M S ]g~�DGFI]gDL]gMpXYM S M"UVCEW�DLMpXYM"J.XYZ[H�H�\NM"J j�WYCEW�M SgS M"J.�OW | W�H
S Z[u[]_Uf]gM S X | FIH�F S �YJLM[� l | FIH�F S �YJLM[t�M SgS M[t�M"J`CoMN�8M"UVCEW�\NM@X4FIH4J S M�UfZ[DLK4J�XYWvK�DLZ[u[DGFIj�j�M x�S M �¡Y¢¤£�¥V¦ {§MfC��¨FI]�CpFIK�K8M S8©�S}| MNH4J`MNj�~ S MdXYM"J%U S F2JEJLM"J%XY\N��H�]gM"J6X4FIH4J S F S ]g~�DGFI]gDL]gM[�Ys6M�K�DLZ2ª�MfCM"J`CdFIK�K8M S \�«i¬Y2® ¡ ¬ ¡[¯Y°)¡[±�¢i£)² �l FoUfDL\¤FiCE]gZ[H�X | W�H@�4UGk�]gMND%³�´�´�µo¶^UfZ[HOCEMNH�FIHOC S}| MNH4J`MNj@~ S M�XYM"J§]gH���Z[DLj·FiCE]gZ[H4J^WYCE] S M"J]_JEJ`W�M"JpXYM"J6XYMNWYm�\ S M"UVCEDLZ[H�]_�OW�M"J3M"J�C�F2JLJLW�DL\NMdK�FID�W�HQK�DLZ[u[DGFIj�j�MdXYM;K�DLZ�XYW4UVCE]gZ[H·WYCE] S ]�¸JGFIHOC�«I¬�[® ¡ ¬ ¡2¯�°O¡[±4¢¤£�² ��s | M"J�CpUfM��4UGk�]gMNDp³�´�´�µe�OW�]�M"J�CpUfDL\N\oFIWYCEZ[jQFiCE]_�OW�MNj�MNHOC S Z[DEJXYM S F>DL\"UfMNKYCE]gZ[HwXYM"J�XYZ[H�H�\NM"J�FIW�UfMNHOCEDLMQXYM�U"F S UfW S XYM l �¹Z[H�n S}| FIH�H�Mfm�MQqºXYZ[H�H�M S MJEUGk�\NjQF@J`CEDLW4UVCEW�DLM S XYM�UfM S Z[u[]_Uf]gM S X | FIH�F S �YJ`M�Z[DL]gMNHOCE\�Z[~Yª�MfC"�

»T¼f½ ¾À¿@Á�ÂÄÃÆÅ Ç�ÈÊÉÌË

Í�Î=Ï@ÎEÐ Ñ'Ò�ÓpÔ�Õ6Ö4×�Ø�ÙpÚÛÔ@ÙÝÜ^ÞÀßáà
l MvqYbdr�sâMN�8M"UVCEW�MvW�H�M�H)W�j�\NDL]_JGFiCE]gZ[H ©zã�ä¹ä�å7æ%ç K�FID y Z[]gM�u[DGè2UfM ©zã bdr�s

XY]g��\NDLMNHOCGJ>��Z[H4UVCE]gZ[H�H�FIHOC ©wé[ä¹ä@å7æ�ç UGk�F2UfW�H�n�UfM"Jzbdr�sêJ`Z[HOCzH�Z2CE\"Jzë�t�ì�t�íÛMfC
î ��spk�F2�OW�M�bor�sºK8Z¹JLJ � XYM@J`Z[HvK�DLZ[K�DLM�K�]g\"XYM"J�ChF Sðï � � HvZ[WYCEDLM[t S M�q�bor�sñ��Z[H4UVCE]gZ[H�H�M
S W�] ©�ò¹ä�å7æ�ç n.UfMfCLCEMQk�Z[D S Z[u[M·UfDL\NM·XYM"J�K8MND`CEW�DL~�FiCE]gZ[H4J@J`W�D S M�K�]g\"XYM"J`ChF S XYM·UGk�F2�OW�Mbor�so� s | M"J`C�K8Z[W�DE�OW�Z[]}t§FIW S ]gMNWóXYM ã K�]g\"XYM"J�ChFIWYm�t ] S �¨FIWYC�u[\NDLMND�ôQK�]g\"XYM"J`ChFIWYm�K8Z[W�D
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¼`½ jko!¾¿npj3l�Àej3tzqribÁ:ÂOjkÀejkh�s���h�q3ÃewÄ�#w ½<Å h%j.s!jLm,�Bl�j.s!jLnpj(qrgbo%nªs!o�l ½<Å h,��wJh:ÆÇj3l�q0À,�Bl�qrgbo!qpÈÉ ÈËÊ¡� ½ q�t(gbnpnpj3tzqrjbÃ;s;ÆÌ��o!q
��h�q�À%w<o�l�Í�o%j.w<j#l ½<Å h,��w�j3l�q Å n¢��h�s;Á;ÎÏw�ÆÇj(¾?qrnpÐ ¼ jbÃ ½ wS��npn ½ uvj#Í�o%jw<j#npjkmegbh�sZs!oZl ½<Å h,��wSlpg ½ q�l¢�Ñqro%npibÃT��o�Í�o%jkwSt3�BlªwÄ�³s!i3t(gbh�uvgbw<o!q ½ gbh®h%j.ÊÒgbh�tzq ½ gbh%h%j/À%w<o�lt(gbh�uvjkh,��m%w<j ¼ jkh�q3Á�Ó)h¦gbo!qrnpjbÃ ½ w)��npn ½ uvj·Í�o%j/w<j3l�À ½ i3s!j3l�q
��o!¾µl�g ½ jkh�q ¼ ��wSi(ub��w<o%i3l³Ô¡t3�Bls;ÆÇo%h%j0w ½<Å h%j�s!j0m,�Bl�j5qrnpgbÀ³t(gbo%n�qrjªÀ,��nFj(¾¯j ¼ À%w<jÑÕ
Á?f���h�lOt(jªt3�Bl(Ã�wÄ��ub��w<jko%n ¼ g+Övjkh%h%j0s!j×¯ØOh:ÆÇj3l�qSÀ%w<o�l�h?o%w<w<j7j(qSw�ÆÇj3l�q ½<¼ �Ñqrjko%nSs!j�×¯Ù7s!ikn ½ uvj É t3��o�l�j�s!jOw�Æ ½ h�qri Å n¢�Ñq ½ gbhWqrj ¼ Àegbnpjkw<w<js!o�l ½<Å h,��w�Á
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� ¼`½ h,�Ñq ½ gbh n¢�Bs ½ g��Btzq ½ uvjZs!j�t(jNq�Ö¯Àej�s���h�l·w<j�lrt ½ h�q ½ w<wÄ�Ñqrjko%nh%i3t(j3lrl ½ qrj#wÄ� ¼ j3l�o%npj.s!o�q
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	����� Ã ½ w)lkÆÌ� Åb½ q.s!o!� ½ ��g"���#�?Á�Â7j3l ½ lpgBqrgbÀej3l³Ô ��$&%����')( j(q ��$&�����')( Õªgbh�q Àegbo%nÀ%npgbÀ%n ½ i(qriLs!j�l�j�s!i3l ½ h�qri Å npjkn�jkh*��gbw<gbh ½ o ¼ Ô+��$,%�	%�-/. j(q0��$,��	%�-1. Õ
Ã ½ l�gBqrgbÀej É Ê¡� ½ m%w<jLs!j ¼`½ Èqrj ¼ À�l�s!j7u ½ j�Ô npj3l�Àej3tzq ½ uvj ¼ jkh�q32�4�5�6877j(q:9<;�5�=>7BÕ
ÁbÂ7j3l�t(g�?�h�t ½ s!jkh�t(j3l)lpgbh�q�s!i(qrj3tzq
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ÃÄ¾úÔ	¾Ñ½�ÏD¿AÃÄ¾³Ó Ê�ÙÚÕDÓ ÇÉÃÄ¾ÑÕDÓ ¾�ÎDÓ Ê�½�½�¾zÓ ¾³ÃÄ¾ è�Â�¼�Ç+Ô�� Ô	Â�¾zÐ�¾³ÓL¼Y¿�Ï/Ê�À>ÂAÀ>ÕbÐ�ÊYÔ)ÃÄ¾³ÓL¼�ÕDÃÄÇÉÃD¼�Ô�¿
Å�ÇÉÈ�Ê Ë�Í#ËÛ



�����
���! 
"�#%$'&)(*#�+-,.�'/
$!01 2�!$�/3 4,.�5(�$!�!67+!/98;:3$!<.<�,.=�/�(*#>6?(@,.�!��A%#>6?8�$!(@+ BDC

0
Þ

200 400 600
ã

800
å

1000 1200 1400 1600 1800 2000
0
Þ

20
ß
40
á
60
ã
80
å

100

120

140
htemp
Nent = 579    
Mean  =  253.8
RMS   =  330.2

htemp
Nent = 579    
Mean  =  253.8
RMS   =  330.2

Coincidence time (in ns) for short double events(758-788)
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 ns-166
+230 = 466BiPo212τ�Time coincidence with cuts : 

flag1 = 0µþ
flag2 = 0µþ

coinc < 2000 ns�
energy2 > 360 pe�
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Energie du premier evenement BiPo 214
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Energie du second evenement BiPo 214
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H7uwv TqQ�KCY�vxLzy[SwvxM	K{YhS;V	J+T|S;L}vxS6U�S;J~Q�K�TqQ�K�S���I�WXI�J;K�YBK�J[Z�T�K�J~U�V	��J6U�O�Q�K�J6U�K	�� vxJ6TCTNK�TCU�V	J6Q�O�ZzOPV	J6T�\0J;V	S6TCU�V	Y�u�ZzV	J6T�r_^	��I�WXI�J;K�YBK�J[Z�T�U�vxJ6Q�O�Q6v�Z�T�\(U�V	LNLNK�TNuGV	J6Q6vxJ[Z� r_�	�_�BI�WXI�J;K�Y�K�J[Z�T}uwvxL$��V	S;L�\�T|V	O�Z�S;J;K3v U�ZzO�WXO�ZzI�Q�K3�_�P�_�q�B�5�_���C��U�V	YBu�ZzK{ZzK�J�S9Q�K��� K���U�v U�O�ZzI{Q�K�TqU�V	S;u;S;LNK�T��� K�uGK�J6Q6vxJ[Z�\[J;V	S6T$uGV	S�W_V	J6T$J;V ZzK�L$y[S � O � K��XO�T|ZzK}Q�K�T�U�V	��J6U�O�Q�K�J6U�K�T,YhS � ZzOPu � K�T����AV	S;L

S;J;KRU�V	��J6U�O�Q�K�J6U�K{ZzLNOPu � K{uwvxLqK��XK�YBu � K	\ � K�T}Q�K�S��"u;LNK�YBOPK�LzT�I�W_I�J;K�YBK�J[Z�T}T|V	J[Z}K�J[ZzOP �LNK�¡
YBK�J[Z5ZzL�vxO�ZzI�T¢uwvxL ��� I � K�U�ZzLNV	J;O�y[S;K{Q�S"M	LNV	S;uGKB£¤u;S;O�T�Q�S�M	LNV	S;uGKh¥,t�uGV	S;L � K�ZzLNV	O�T|OP �YBK
I�W_I�J;K�YBK�J[Z�\�J;V	S6T$J;K¤U�V	J;JwvxO�TNTNV	J6T5y[S;K � K�ZzK�YBu6T$Q � VXU�U�S;LNK�J6U�K	\�M	L�¦ U�K�vxS"§0¨ ©�ª{«�¬x©�ª[® � � ��¯9vxO�T¤J;V	S6T�Q�O�T|uGV_TNV	J6TCuGV	S;L�U�K�°�±X©²¥ ³x´�µ�U�V	Y�YBKRuGV	S;L � v�u � S;uwvxL|Z{Q�K�T3°�±X©6¶
Q�K � ®�·7¸N¸N¸ Q�K�TCQ�V	J;J;I�K�T�O�TNTNS;K�TCQ�S ·�¹ � � � ¹ S6TNTNO�\ouGV	S;L � K�TCU�V	��J6U�O�Q�K�J6U�K�T{T|S;u;u � I�¡
YBK�J[ZºvxOPLNK�T�\6J;V	S6T�uGV	S�W_V	J6TqU�»;K�LzU�»;K�L}y[S;K �P� K�TqTNV	J[Z � K�T�Q�V	J;J;I�K�TqO�TNTNS;K�TqQ�K ���½¼�� K�U��j�¹ OPJ6T|O�\oK�J9S�ZzO � O�T�vxJ[Z{U�K�T�Q�V	J;J;I�K�T ·�¹ � � \GJ;V	S6TCU�V	J6T�Zºv�ZzV	J6T�y[S;K3uwvxLNYBO � K�T�U�V	��J�¡
U�O�Q�K�J6U�K�TCZzLNOPu � K�T�V	S¾u � S6T�\�J;V	S6T�uGV	S�W_V	J6T�TNI � K�U�ZzOPV	J;J;K�Lh�_��I�W_I�J;K�YBK�J[Z�T�TNS;u;u � I�YBK�J�¡
ZºvxOPLNK�Tqy[S;O�LNK�Y�u � O�TNTNK�J[Z � K�TqU�V	J6Q�O�ZzOPV	J6T�u;LNI�U�I�Q�K�J[ZzK�T��G¿}V	S6T�Q�V	J;J;V	J6T � � vhÀ;M	S;LNK�´;�Á¥	µ� K�T¤U�vxL�v U�ZzI�LNO�T�ZzO�y[S;K�T�Q�KhU�K�T}U�vxJ6Q�O�Q6v�Z�T gÃÂÅÄÆ Ä_ÇGÈ LNK�TNI � K�U�ZzOPV	J;J;I�T�uwvxLNYBO � K�T}I�W_I�J;K�YBK�J[Z�T
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YhS � ZzOPu � K�T��AýþuwvxL|ZzOPLhQ�K�U�K�TRQ�V	J;J;I�K�T{J;V	S6T{uGV	S�W_V	J6ThK�ÿGK�U�ZzS;K�LRS;J;K�U�V	LNLNK�U�ZzOPV	J � � v
U�V	J[ZºvxYBOPJwv�ZzOPV	Jhu;LNI�U�I�Q�K�YBYBK�J[Z�Q�V	J;J;I�K	�x¿qV	S6Tjv�W_V	J6TAQ�I�TNV	LNY�vxO�T�r��_��U�vxJ6Q�O�Q6v�Z�T��@O��AV� V	J;M_T�� � K�y[S;O0U�V	LNLNK�TNuGV	J6Q � S;J;KRv U�ZzO�WXO�ZzIRQ�K{�	���_�¢�B�5�	��� ��� �_����i{�B�5�_���_� � vxJ6T � K
U�v T¢V�� � K�T	�@O��jV � V	J;M_T¢Y�K�T|S;LNI�T�U�V	LNLNK�TNuGV	J6Q�K�J[Z � ��� v U�ZzO�WXO�ZzIRQ�K � v�U�»wv�
�J;K{Q�S g � Æ� g� �
��� I�y[S;O � O��;LNKRTNI�U�S � vxOPLNK	\wJ;V	S6T}vxS;LNOPV	J6T�S;J;K{U�V	J6U�K�J[ZzL�v�ZzOPV	J I�y[S;O�W	v � K�J[Z ���

� g � Æ� g�� � �	������r_^�� Â ��� � �
� KCLNI�T|S � Zºv�Z�vxYB �J;K{Q�K�S���LNK�Y�vxLzy[S;K�T �

H���O,U�K�ZNZzKBW	v � K�S;LRTNK�Y�� � KBK���ZzL���Y�K�J[ZRI � K�WXI�K�� � KBZºvxS��¾J;V	YBOPJwv � Q6vxJ6T �@V	LNK��XOPJ;V
K�T|Z�Q�K�r	^ � Â"! � � �$# \dO �&% vxS�ZCW_V	OPL�y[S � O � T � vxM	O�Z{Q�S ZzV	S�Z�u;LNK�YBOPK�L3°�±X©²v�W_K�U � ®�·
LNK�Y�u � O0Q�K�� � �('0K�U�»wvxLNM	K�YBK�J[ZqK�J~� � OPJ6Q�S;O�ZqJ;I�U�K�TNT�vxOPLNK�YBK�J[Z ��� OPJ[ZzLNVXQ�S6U�ZzOPV	J
Q�K¢L�v Q�V	J�� � vxJ6T$U�K�U�v T�\ � vCU�»wv�
�J;K�J;K¢uGK�S�Z)��ZzLNKqU�V	J6TNO�Q�I�LNI�KqU�V	Y�YBK5I�y[S;O � O��;LNI�K	�¸ �$% vxS�Z}v�ZNZzK�J6Q�LNK � vhQ�I�U�LNV	O�TzT�vxJ6U�K{Q�S"L�v Q�V	J+uGV	S;L�U�V	J;Jwv�
PZzLNK � K�WXI�LNO�Zºv*� � KCZºvxS��
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O�P4QSRDT7UIVWUYX[Z]\W^_^_U`Z2a]b_\-Xdc7Z]\Wa�UeQSfeb_g&chX]U&c9iCZ�X]bjThX]Uea2VWUea�fAiCZ[X]Uea�khOl�mn�\WVHo5ijThX

p Thc7VW\WRNT7U`Z�VWUqX[Z]\W^_^_U`Zrc7Z]sefes p UegIg&UeQDXHotbjZ]gIs_u_v;ij\War\WV7o5ijThXHse^wijVWUegIUeQwXHaAx ija[a[ThZ]U`Z�RDT7U�VWU
X[Z]\W^j^_U`Za[b_\-X$chZ]\Wa�UeQyfeb_g&c7X]U_nhczb_TNZ$X]b_ThX]Uea�VWUea$fAiCZ[X]Ueaen4a]ThZ$VWU�gI{`gIU�otZ]b_QwX p x |7bjZ]VWb_^_U_u
} U~gIb_QDX�ij^_U p U	V/i�P4^_ThZ]U��;ija]a[ThZ]U	T7Q�Z]U`c�b_a]\-X]\Wb_Q7Q7U`gIUeQDX p T�X[Z]\W^_^_U`Z'c9iCZ'Z�iCc7c�bjZ[X
� V�x |7bjZ]VWb_^_UIie�wUef&T7Q	��\-X[X]U`Z p UYa]UeThVWUegIUeQDX��hu �~Q7aeuzl�Thc4VW\WRDT7U`Z2VWU'a[\W^_Q4ijV�X[Z]\W^_^_U`Z�ij\WQ7a[\

SHAPER

SHAPER

GATE GENERATOR

����out

COINCIDENCE

A
B ����in

����in ����out

����

�=��=��=��=��=��=��=��=� �=��=���
����

�=�=�=�=��=�=�=�=�
29 ns

in

100 ns

CLK

TRIG

TRIG2NIM out

3.5 ns

�q�� �¡ �2¢ym�ijVWV/ij^_U p T�X[Z]\W^_^_U`Z�U`X p U�V£x |7bjZ]VWb_^jU_u
bj¤7X[UeQNTSU`X�V£x ijgIUeQ7U`Z2ijTD¥¦fAiCZ[X]Uea�khOl�m�uz§�Vro5ijThX2UeQ7a[T7\-X]U~iC��T7a[X[U`Z�¨�UeQ���b_T4ijQwX2a]ThZ�V/i
VWb_Qh^_T7UeThZ p T¦fA©C¤4VWU p UIV/i�a]bjZ[X]\WU p T«ª$¬j¯®°ª$®e±9®e²[¬j¯³j²	U`X�V£x UeQDX[Z[seU p Tµ´�¶�ª�·C¸º¹7»�¼
·[¼q½=¶'¾�¿?c7Z]s`fes p UegIgIUeQwX�s`�wbNRDT7sFÀ�VWU$X[Z]\W^_^_U`Z ��Á_Â�Ã�Ä Q4ijQ7b_a[Uefeb_Q p Uea$iA�jijQwX�VWUo/Z]b_QwX
p Uea[feUeQ p ijQwX2¨ p UdÅCÆ �IÇ$ÈhÉ ÊhË À p U�¸.´�¶�¸.ÌÍ·[¼ p x T7Q7U�fAiCZ[X]U�khOl�mÎ¨�a[Thc7c�b_a�ijQwX�RDT7U
VWUea�|7bjZ]VWb_^_Uea p Uea p \-Ïzs`Z]UeQwX]Uea�fAiCZ[X]Uea$khOl�mºb_QwX�s`X]sdZ]UÐc4|4ija]seUeaen4�wb_\-ZÑNu �wÀÐu
ÒÔÓ�Õ Ö�×ÙØÍÚ�ÛÎÜjÝwÞ9ß�Þ�×ÙàÚ�át×ÙØqâFÜjÞ�à¯à£ÞzÜ_×Ùã=Ø
OT�P4Q4ijV£n p b_\-�wUeQDX�{ÐX[Z]U�UeQyc4V/iCfeUIä
¢ } U'å�åqm p ijQ7adVWUYf�|4©ja]a[\Wa�Ædv°æ$n�Z]UeVW\-s � a[b_Q p \Wa]RDT7U_u } U'fA©C¤4VWUYZ]sea[UAijTç�wU`Z]a�VWU
èDé9ê � feëjX]s p TyÆ�O�ìíU`X$VWUdfA©C¤4VWU�a]s`Z]\-UYîïHðI¾qªñ�wU`Z]a�V/iYfeb_Q7a[b_VWU_u
¢ } Uea�fAiFZ[X]UeakhOl�mñUeQhP4f�|7seUeaeu�æ�VWVWUea p b_\-�wUeQwXX]b_ThX]Uea�c�b_a]a[s p U`Z�T7Q°QDT7gIs`Z]b p \Wa�ò
X]\WQ7f`XAu
¢íó;a[UeT7VWU p Uea���fAiCZ[X]Uea�khOl�môczb_a[a]õ p Uça�iSc7Z]bjc7Z]U;|7bjZ]VWb_^_Uç\WQwX]U`Z]Q7U_u�æ�VWVWU;Uea�X
p \Wa[X[Z]\-¤7T7seU'ijTN¥°ÑYijThX[Z]UeaAu
¢ } U�X[Z]\W^j^_U`ZUea�X p \-a[X[Z]\-¤4T7s2ijTN¥��&fAiCZ[X]U`a�khOl�mu
¢ } U�c9iCX[X]U`Z]Q&Uea[X�¤hZ�ijQ7fÐ|7s�a[ThZrV/i�v;ija[X]UÐZHö�bwiCZ p u_§¯VN�N\WUeQDX p x T7QYgIb p T7V-U$m�O�v°O�m
^_s`Z]sdc9iFZ�VWUdÆ�O�ì'u
¢ºöqZ�ijQ7fÐ|hU`Z&V/i�a]b_g&gIUIX]bjX�ijV-U�U`X'VWUea&÷�a[b_gIgIUea�c9iCZ[X]\WUeVWVWUeaYa[ThZYVWUea ) fAijQ4ijTN¥ �
p \Wa[c�b_a[\-X]\Wb_Q�u9årZ]seots`Z]UeQDX]\WUeVWVWU`gIUeQDX�V/iYa[b_gIgIUX]bjX]ijVWU�a[ThZ�V/i2�wb_\WU�Å p UdV/i&v;ija�X]U`Z
ö�bwiCZ p u4ö�\WUeQyQ7bjX]U`Z � RNT7UeV�fAijQ4ijV��_iYf�|4ijRNT7U�a[b_gIgIU_u
¢ñm�x Uea�X$P7Q7\_ø4OVWVWT7g&U`Z$VWU�f�|4©ja[a]\Wa�U`X�c9ija[a]b_Q7aijTya[b_otX¯ù�iCZ]U_u
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�dn�w�vx�d��pG�tvx�d�dn�|G��n�rtrtn���n��]p8�>���dn�r����dn�o&{h������{h�xn���n��]pGo�vx�+p"��pG�����to�n��� ����+|Gn��[vx��|
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�C{}|qpG�tn�o8� ² nY´Iµ&¶�·E¸�¹�º}¸�¹�|Gn�»�vx��p�~dn�o���vx����{h�d~dn�o8¼[rtn�o��t�+pGn�|*�d|G½�pGn�n�p�rtn�o��t�]�x{hrt�t~dn�o*�
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³i¸�³I¸¿¾À¼�µ·¶�Á>¼�²�³uÂIÃ�Ã�¶Ä¼FÅ�¸FÆ�´�²�¸¿³iÇFÈ ´�¸F²�ÆF¸�Á�¸¿ÆFÃ�É�Éz¼�²�Á�¸F³uÊ
Ë�Ë�Ì
Á�´�¶(½ Í�¸�Î

Ï�Ð>Ñ�Ò�Ó*Ô&Õ�Ö�×�Ø7Ù�Ú�Û�Ü�Ý Ê�Þ�ß�à Ü�á�â
ã;ä Ê
Ë�Ë�Ì Ö�å�æ

Ï�ç Ì�Þ�è Ò�Ó�é ß á*êëÕ[Ï�ç Ì�Þ�è Ò�Ó�é
å�Ô;äQì Ó Ì Õ�Ö�ç�Ö�å�æ

í à ê ß Ó�î�Ï ï ð ß ñ ð
ò�Õ�Ö í à Ö7ó�Ö�ô ß ð�Ò�õ>ò�Ñ�ò Ë Ô�Ð�ô�Ø
ï*ö
ð Ì ð�Ö7óIÜ�÷�÷&ó à ÷&ó à Ü�÷�÷&óiø�÷�÷>å�æ

í à äQù�Ó Ì Ð>Ñ�Ò�Ò�ï Ë Ò Ë�Ê Õiú>å^æ

Ï�û
ð�ö è ð�ö
ð à Õ�Ö è ð�ö
ð à Ö>ó�Ö�ô à Ö7ói÷5äQ÷ à ói÷5ä[ã à ó[÷5ä[Ü�â;ói÷5ä[ü�ü�å�æ
Ï�û
ð�ö è ð�ö�ý à Õ�Ö è ð�ö�ý à Ö>ó�Ö<þ à Ö7ói÷5ä[Ü�ÿ1ói÷5ä[ã à ó[÷5ä(â
ü1ói÷5ä[ü�ü�å�æ
Ï�û
ð�ö è ð�ö í à Õ�Ö è ð�ö í à Ö>ó�ÖFï à Ö7ói÷5ä[ã à ói÷5ä[ã à ó[÷5äQú�â;ói÷5ä[ü�ü�å�æ
Ï�û
ð�ö è ð�ö�ö à Õ�Ö è ð�ö�ö à Ö>ó�Ö<Ø à Ö7ói÷5äQú ÿ1ói÷5ä[ã à ó[÷5ä[ü�ü1ói÷5ä[ü�ü�å�æ
Ï�û
ð�ö è ð�ö
ð�Ü1Õ�Ö è ð�ö
ð�Ü�Ö>ó�Ö�ô
Ü�Ö7ói÷5äQ÷ à ói÷5äQ÷ à ó[÷5ä[Ü�â;ói÷5ä(â
ü�å�æ
Ï�û
ð�ö è ð�ö�ý>Ü1Õ�Ö è ð�ö�ý>Ü�Ö>ó�Ö<þ�Ü�Ö7ói÷5ä[Ü�ÿ1ói÷5äQ÷ à ó[÷5ä(â
ü1ói÷5ä(â
ü�å�æ
Ï�û
ð�ö è ð�ö í Ü1Õ�Ö è ð�ö í Ü�Ö>ó�ÖFï Ü�Ö7ói÷5ä[ã à ói÷5äQ÷ à ó[÷5äQú�â;ói÷5ä(â
ü�å�æ
Ï�û
ð�ö è ð�ö�ö
Ü1Õ�Ö è ð�ö�ö
Ü�Ö>ó�Ö<Ø�Ü�Ö7ói÷5äQú ÿ1ói÷5äQ÷ à ó[÷5ä[ü�ü1ói÷5ä(â
ü�å�æ

è ð�ö ð à ä[ù�Ó Ì Ð>Ñ�Ò�Ò�ï Ë Ò Ë�Ê Õ à ÷>å�æ
è ð�ö�ý à ä[ù�Ó Ì Ð>Ñ�Ò�Ò�ï Ë Ò Ë�Ê Õ à ÷>å�æ
è ð�ö í à ä[ù�Ó Ì Ð>Ñ�Ò�Ò�ï Ë Ò Ë�Ê Õ à ÷>å�æ
è ð�ö�ö à ä[ù�Ó Ì Ð>Ñ�Ò�Ò�ï Ë Ò Ë�Ê Õ à ÷>å�æ
è ð�ö ð�Ü;ä[ù�Ó Ì Ð>Ñ�Ò�Ò�ï Ë Ò Ë�Ê Õ à ÷>å�æ
è ð�ö�ý>Ü;ä[ù�Ó Ì Ð>Ñ�Ò�Ò�ï Ë Ò Ë�Ê Õ à ÷>å�æ
è ð�ö í Ü;ä[ù�Ó Ì Ð>Ñ�Ò�Ò�ï Ë Ò Ë�Ê Õ à ÷>å�æ
è ð�ö�ö
Ü;ä[ù�Ó Ì Ð>Ñ�Ò�Ò�ï Ë Ò Ë�Ê Õ à ÷>å�æ

è ð�ö ð à äeØ Ê ð�î5Õ�å�æ è ð�ö�ý à äeØ Ê ð�î5Õ�å�æ è ð�ö í à äeØ Ê ð�î5Õ�å�æ è ð�ö�ö à äeØ Ê ð�î5Õ<å�æ
è ð�ö ð�Ü;äeØ Ê ð�î5Õ�å�æ è ð�ö�ý>Ü&äeØ Ê ð�î5Õ�å�æ è ð�ö í Ü;äeØ Ê ð�î5Õ�å�æ è ð�ö�ö
Ü;äeØ Ê ð�î5Õ<å�æ

ß á5äQù�Ó Ì�� Ñ ß Ó�ï Ë Ò Ë�Ê Õiá>å^æ

è ð�ö ð à ä í ö;Õ�å�æ ß á5äeØ Ê ð�î;Õ�Ö�ð à Ö�å�æ
� Ì Ó�� è ä[ù�Ó Ì�� Ñ ß Ó�ï Ë Ò Ë�Ê ÕIÜ�å�æ�� Ì Ó�� è ä(Ð>Ñ Ì Õ�Ö��
ð Þ ò>Ö�å�æ

è ð�ö�ý à ä í ö;Õ�å�æ ß á5äeØ Ê ð�î;Õ�ÖYý à Ö�å�æ
� Ì Ó�� è ä[ù�Ó Ì�� Ñ ß Ó�ï Ë Ò Ë�Ê ÕIÜ�å�æ�� Ì Ó�� è ä(Ð>Ñ Ì Õ�Ö��
ð Þ ò>Ö�å�æ

è ð�ö í à ä í ö;Õ�å�æ ß á5äeØ Ê ð�î;Õ�Ö í à Ö�å�æ
� Ì Ó�� è ä[ù�Ó Ì�� Ñ ß Ó�ï Ë Ò Ë�Ê ÕIÜ�å�æ�� Ì Ó�� è ä(Ð>Ñ Ì Õ�Ö��
ð Þ ò>Ö�å�æ

è ð�ö�ö à ä í ö;Õ�å�æ ß á5äeØ Ê ð�î;Õ�Ö�ö à Ö�å�æ
� Ì Ó�� è ä[ù�Ó Ì�� Ñ ß Ó�ï Ë Ò Ë�Ê ÕIÜ�å�æ�� Ì Ó�� è ä(Ð>Ñ Ì Õ�Ö��
ð Þ ò>Ö�å�æ

è ð�ö ð�Ü;ä í ö;Õ�å�æ ß á5äeØ Ê ð�î;Õ�Ö�ð�Ü�Ö�å�æ
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