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les nucléons CB 
ralentis par le choc 

arrière

les nucléons SN 
accélérés par le choc 

avant

inCB =

choc

SN ~ 1
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la pression SN 
continue après que 
tout le matériel CB 
soit dans la zone de 
choc ��un nouveau 
choc arrière se 
développe 

la pression CB se 
termine quand tout le 
matériel CB est dans 

la zone de choc

choc=1

CB ~ 2
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Estimation initiale

=0outβ,  3= 1/inβ

outβ= inβ
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Ajustements de GRBs

=0 outβ,  3= 1/ inβ

 outβ= inβ
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m ��� �Cn � p�� !*� pTw �gq8� � u !*� & � � 	 ������������ � � � q � $Jp8$;�%$ � &'$ � � �%$ u p
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� -A-E*,$&%AZ.5����-G-
� @>*,$�@��D%:/3M!@���/3+ � [ ± '
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��E3<���H9/����!H9/��S;�<_>#�
<���4
?�@�8`ACB����8����
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��+�7W0��W��47W0 ± EN@�894
�
��894m;RB����G�@�;�/�4
?�@�8NA��%;RB ���8����
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i
�!L.<�;�<2¢�<�-��!A��!;RBT��+ 6 <����NA���+ 6 <��
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/ 6�6 @�+
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���\/�8�+
/��
+	<�/�4%��<��/�8 +
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��894��WA��\+
@��F4	?��\��+�4m��@�E 6 �
?�+��8:4
�
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�
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��894��WA���+
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�
��A��b2 ¤,¤,¤ e�� � dIg�U1��4VA���;RB����8����
-�?���A�?�+ 6 @�8�?�L�;��
6 @�/��";��b+
/���+	<�/�4 e EN@1A	���;���+WA��I+
/��F>)<����D��4�A��$G�@�;�/�E!� g �C?�; A�@�?�4 ���4	�
�DA��M2 ¤D
 : ����- e
� �Ad!gQ0]�Y����?�1���A�/�?54 �<%/�8 6 ��/ 6 ;�/�+ ± ¤,¤ ;��Y8�@�E$L����mACBT��8�+���E$L�;���+ A�� 6 <��	<�E ���4
�
��+ 6 @�+�+
?�L�;���+ A.<�8�+a;��mE!@�A	���;��VA��G�@�;�/�E!� e A�@�8:4 ;���+ ��� ± @�8:4 5 �6� ­ 2 ¤,¤ ��gZ��4 �< 6 ;�/�+ ± �,¤ A�<�8�+a;��YEN@1A	���;��YA���+�/���>)<�����0 � @�/��b���G�<�;�/����;�� "./�PSA��D8���/�4	��?�8�@�+\?�+�+
/�+"ACBT/�8���<�8�8�@�89L.<�;�;RUc/�8��DA���/�P�? ���E!�$+1���;�����4	?�@�8f��+F4%>)<�?54	� 6 @�/��\@�L�4
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 / ndf 2χ  12.12 / 7
p0        0.115± 59.94 
p1        0.1675±  1.45 
p2            0± 0.6283 
p3        0.108± 0.2002 

 / ndf 2χ  12.12 / 7
p0        0.115± 59.94 
p1        0.1675±  1.45 
p2            0± 0.6283 
p3        0.108± 0.2002 

periode de 19h
0 2 4 6 8 10 12 14 16 18

periode de 19h
0 2 4 6 8 10 12 14 16 18

 
h
i
t
s
)

3
b
a
s
e
 
(
1
0

52

54

56

58

60

62

64

66

68
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p0        0.1094± 59.88 
p1        0.1423± 3.205 
p2            0± 0.3307 
p3        0.05134± 1.913 

 / ndf 2χ  58.56 / 16
p0        0.1094± 59.88 
p1        0.1423± 3.205 
p2            0± 0.3307 
p3        0.05134± 1.913 
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 / ndf 2χ  32.43 / 8
p0        0.001618± 0.3679 
p1        0.002219± 0.01316 
p2            0± 0.5712 
p3        0.1697± -0.4068 

 / ndf 2χ  32.43 / 8
p0        0.001618± 0.3679 
p1        0.002219± 0.01316 
p2            0± 0.5712 
p3        0.1697± -0.4068 
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 / ndf 2χ  90.07 / 14
p0        0.001482± 0.3645 
p1        0.001996± -0.04417 
p2            0± 0.3696 
p3        0.03476± 2.122 

 / ndf 2χ  90.07 / 14
p0        0.001482± 0.3645 
p1        0.001996± -0.04417 
p2            0± 0.3696 
p3        0.03476± 2.122 
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 / ndf 
2χ   31.5 / 12

p0        0.141± 2.652 
p1        0.09483± 19.08 
p2        0.09121± -1.602 
p3        0.06945± 0.8338 

 / ndf 
2χ   31.5 / 12

p0        0.141± 2.652 
p1        0.09483± 19.08 
p2        0.09121± -1.602 
p3        0.06945± 0.8338 
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p0        0.1143± 59.91 
p1        0.1665± 1.473 
p2            0± 0.6283 
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 / ndf 
2χ    153 / 44

p0        0.07991± 2.693 
p1        0.05432± 19.06 
p2        0.05292± -1.64 
p3        0.04021± 0.7628 
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Entries  48
Mean    1.457
RMS    0.9799

 / ndf 2χ  5.511 / 3
Constant  2.31±  7.93 
Mean      0.2258± 0.7505 
Sigma     0.3372± 0.7703 
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� ��� �������! #"%$�$'&�()"* #$,+-(-�/.�$10324(65 �7+-8*24.�$:9; <=24(- #.>+'?
@BA3CEDGFHA3CIFKJ*LNMOJ*LGPRQSDKTUQSVEMWJXLGYZCET1[]\J*^_J*`I[EJ*`aFb[EC;Dc\JXd%\JXDKJ*`aFKTWJ*MB[eQR`ILNMWJXYcCIJ*MBA3`;LKJf^EMUQSg*JRh_MWJ7`EA3i

[EJjMlkmA3V 
nJXF#YZCEJoMpkqA3`;gXA3`ELnTW[srJXDKJoJ*LtF�\J*g*DnTOF#JX`
TW`E[ETOg*J/JuFbMWJ/Dc\JXd%\JXDKJ*`aFKTWJ*MvJ*LnFbTO`E[ETOYcC]\J/J*`
Juwx^_A3LHQS`ZF*y
"xTzMWJGDc\Jud�\J*DnJ*`aFHTOJ*M_`skmJXLnF{^eQRL6TW`E[ETOYZC{\J|MWQbPSQRDnTUQRVIMWJ}J*LtF~[EAR`E`]\J*J|[eQR`EL]MWJ�Dc\Jud�\J*DnJ*`aFHTOJ*M_[EJ�MWQ7LnCE^�JXDK`EA�PSQ
QRC;DnJ*^_A3Lo���|�e��A3C��c�z�e��LnA3`aF#Mpk�\J*`IJ*DK�RTWJ�[IC�g%QR`E`IA3`ZVeQRMWMBJXFNMWJfd�QSgXFHJXCED�[IJj��A3DKJX`ZF �j[EJ/MWQ��*AR`EJ
[EJfg��EAxgf[eQR`EL|MWJbDc\Jud�\J*DnJ*`aFHTOJ*MB[EJ�MWQ4LnCE^�JXDK`EA�PSQa��h�LHQSCId-^_A3CEDGMWJ*LGPSQRDKTWQRVEMWJXL�[{\J*gXDKTOPSQR`aF|MUQjF�QRTOMWMOJ#[EJ
MpkqA3V'
nJuF4�l���e��A3C��a�z�e��LnA3`aF#MUQ�MOA3`E�3CIJ*CED|[EC
g%QR`E`IA3`ZVeQRMWM1[eQR`EL�LKA3`�Dc\JXd%\J*DnJ*`aFHTOJ*Mlh�A3C�MWQ�[EJ*`ILKTOFx\J
[EJbMUQ��XA3`EJ7[EJbg��EAcg7[EQR`EL�LKA3`�Dc\Jud�\J*DnJ*`aFHTOJ*M���y

���n 6�n  ¡;¢N£ ���]¤ £�¥�¦ 	¨§����t©I¤tª ¢
�#QS`EL-MWJ}Dc\JXd%\J*DnJ*`aFHTOJ*Me[EJ�MWQbLnCE^_J*DK`IA«PSQ7QRC4DKJ*^_A3LXhaMWJ~g*QR`E`EA3`ZVeQSMWMzQ#CE`EJ>\J*`IJ*DK�RTWJG�|�e�!�lQ%P3JXg|CI`EJ

TWi4^ECEMOLKTOA3`­¬v�e�®�~JuF|CI`�d�QRguFHJXCED}[EJf�®ARDKJ*`aF �R¯
�x�e�;° ±² ± M�³ ��e�

° �|�e�
´!�e�®µ � � �fy ± �

�#QR`ELGg*Jfi·¶JXi¸J7Dc\Jud�\J*DnJ*`aFHTOJ*MphzMWQ%�XA3`EJ�[IJ�g��EAcg/Q4CE`EJ¹\JX`EJ*Dn�3TWJf���z�e����JuF�CI`EJ�TOi¸^ECIMWLKTOA3`�¬1�z�e�{�
JXFGCE`ºd�QRguFHJ*CIDG[IJf��A3DnJ*`aF �S¯

�c�z�e��° ±² ± M�³ ��z�e�
° �G�z�e�
´��z�e�]µ � � �fy¼»R�

@-MUQRg_\J*J­[eQS`ELjMWJ>Dc\JXd%\JXDKJ*`aFKTWJ*M{[EC�g%QR`E`IA3`ZVeQRMWM{QRC�DKJX^�A3L­��A3C�[EJ­MWQ �*A3`IJ­[EJ­g��EAcgºQRC�DKJ*^_A3LH�uh'MWQ
LKCI^�JXDK`EA�PSQ·Q­CE`
d�QRguFHJ*CID#[EJ4�®ARDKJ*`aF �o� �e�½¿¾ °À�x�e���Á� �z�e�½¿¾ °��c�z�e�]�uy���J*L#FKDHQR`ELtdÁA3DKi¸QSFKTWA3`EL�[EJ
��A3DKJX`aF �#^_J*DKi4JXFnFHJX`ZF�[�kmA3VxFHJ*`ITWD~MlkÂ\JX`EJ*Dn�3TWJNMlkmTOi¸^ICEMWLnTWA3`4JXF�MOJ�d�QRgXFKJ*CED}[IJb�®ARDKJ*`aF �#[ECºg%QR`E`IA3`ZVeQRMWM
[eQR`ILGMOJ#Dc\Jud�\J*DKJX`aFHTWJXM�[EJbMUQ �*AR`EJb[EJbg��EAxgS¯

� �z�e��e� ° �c�z�e�{�G�e� M�Ã �z�e�{¬1�e� � �fyÅÄ3�
¬ �z�e��e� ° MGÃ �z�e�~�G�e�>Æ��c�z�e�]¬1�e� � �fymÇa�

»RÈ ±
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�-`·[ITOPcTWLKQR`aF�^eQRD�MUQ/i¸QRLKLnJb[EC·g*QR`E`EAR`cVEQRMWMl¯
� �z�e��e� ° �x�z�e�-�x�e� M�Ã �z�e� Ã �e� � �fy��R�
Ã �z�e��e� ° M|Ã �z�e�6�x�e��Æ��c�z�e� Ã �e� � �fy � �

Q%P3JXg'¯

Ã �e� ° ³ �e�s�I�e��° ¬v�e�
´!�e� � �fy �R�

Ã �z�e� ° ³ �z�e�6�c�z�e��° ¬1�z�e�
´��z�e� � �fy % �

��g*T®µNJXLnFGLKCI^E^�ARLc\J
\J*�aQRM6rQ ± y

���n 6��� � ¤Â©�� 
 ¢
	�£ ©
�G`EJG[ETWLtF�QR`EgXJ|MOA3`E�3T FHCE[ITW`eQRMOJ~���e�·PcCEJ|[eQR`EL6MWJ}Dc\JXd%\J*DnJ*`aFHTOJ*Mz[EC¸g%QR`E`IA3`ZVeQRMWMzQSC�DKJX^�ARL][EJuPcTWJ*`aF*h

[eQR`ILGMOJ#Dc\Jud�\J*DKJX`aFHTWJXM�[EJbMUQjLKCI^�JXDK`EA�PSQI¯

� ½¿¾�e� ° ���e�
�x�e� � �fy + �

���n 6� � ¡���£ � � ª]§#§�� £ � £ � � 	£
	 
 ��
 � £ ©I§ £
	 � ��
 �
�-kÂ\J*`EJXDK�3TOJ-[skqCE`b^E�EARFKA3`bA3Cb[skmCI`7`IJ*CIFKDKTW`IAEh%� �e���� � h�\J*i4TWLs^eQSDsMWJ-g*QR`E`EA3`ZVeQSMWMR[EQR`EL®LKA3`bDc\JXd%\J*DnJ*`aFHTOJ*MQRC7DKJX^�A3L®JXLnFBPxCf[eQR`EL®MOJ6Dc\JXd%\JXDKJ*`aFKTWJ*Ma[IJ]MWQ�LnCE^_J*DK`IA«PSQGQ%P3J*g]MpkÂ\J*`EJXDK�3TOJ�� ½¿¾��� � y«�®Q�DKJXMUQSFKTWA3`#MOJ*L®DKJXMWTUQS`ZFJ*LtF%¯

� �e���� � °
� ½¿¾��� �
�

� �fy ± È3�

�|PRJ*g � MWJNd�QRguFHJXCED}[EJ �NA3^E^EMOJ*DX¯

� ° ±�v� ± M�³ µ������3���
»¿�

� ± Æ�� � � � � � �fy ±3± �

�-kÅQS^E^EDKA%wxTWi¸QSFKTWA3`bJ*LtF1PSQRMWQRVEMOJ6MOA3DKLnYZCEJ]MlkÅQS`E�3MWJG�ÁJ*`aFHDnJ{MWQG[ETODKJXgXFHTOA3`7[EC�g*QR`E`EA3`ZVeQSMWMZJXF1MWJ6[ETWDnJ*guFHTWAR`
[EJbMUQ/^EQRDnFKTWg*CIMWJ������ ± hEJuF|YZCEJ7MWJNd�QSgXFHJXCED�[EJ7��A3DKJX`ZF �#��� ± y��J­[]\J*g*QRMUQS�3J­LK^_J*guFHDHQSM}Dc\J*[ICETOFjMlkÂ\JX`EJ*Dn�3TWJ�[EJ*Lo^eQRDtFHTOg*CEMOJ*Lj^EDnAx[ECITOFHJXLoQ%P3J*gºMlkÂ\JX`EJ*Dn�3TWJ­� ½S¾��� � rQ
CI`EJ
\J*`IJ*DK�RTWJ7�! ��� � ARVELKJXDnP�\J*JfLKCED#"BJ*DKDnJR¯

�  ��� � °
� ½¿¾��� �
± Æ%$

�'&fy ± »R�

Q%P3JXg!$oMWJ#[]\JXg%QRMWQR�3JbLK^_J*guFHDKQRM6��DnJ*[ELn�ETOd�F��uy
»RÈa»
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��J�FKJ*i4^EL�
�� �e� YcCIT'L*kÂ\J*gXA3CEMWJ�[eQR`EL#MOJ�Dc\Jud�\J*DnJ*`aFHTOJ*M'[EC�g*QR`E`EAR`cVEQRMWM1J*LnFbDnJ*MOTu\J/QSC�FHJXi¸^EL�
�� ½¿¾ h
�� �z�e� JXF�
��  ^eQRDX¯


�� �e� ° 
�� ½¿¾
�x�e� �'&fy ± Ä3�


�� �z�e� ° 
�� ½¿¾
�c�z�e� �'&fy ± Ça�


�� ½S¾ ° � �
± Æ�$


��  �'&fy ± �R�

��  ° 
�� �e� ± Æ%$

�
�'&fy ± � �

� ��� ����9�8*�f+'8*24. 9��n&�.; $v24&�(��� �� 9�8%$1+v�/.��� ��24$'5 24"*2��¸8��­&; 
�����~�n  � ¤Â©�� � ¢
	�£"!#£"#%$'& ¤ ¢ ª6©E¤ �'(£
�®Qj[ETOLnF�QS`Eg*Jb[EJbMWCIi¸TO`EA3LKT Fx\J|J*`ºdÁA3`EgXFKTWA3`º[EC�[]\JXg%QRMWQR�3J#LK^_J*guFHDKQRM�$4JXLnF*) ±R± �,+l¯

-/.s�'$a� ° � ± Æ%$3�Eµ0/1 243
1 
 $6587¸� $65 � �'&fy ± �R�

7��'$a� ° ±² � ± Æ%$3� � � ± Æ�9;: $a�/< $e� $|Æ »R�=9�> �'&fy ±@? �
&|PRJ*gA0�1/° � �CB·^_g,DFE�GZi L8DFEuh®MWQºgXA3`ELtF�QR`aFHJ¸[EJIHGCEVEVEMOJRhJ9;:�° È KmÄIh®JXF*9�>=° È K �cy�9;L�J*LtF
`]\JX�3MWTO�v\JRy
& $�° ± hEMUQ/[ITWLnFHQR`EgXJ7[IJ7MOCEi4TW`EA3LnTOFx\J|PSQRCIFNM ��Ob^_gPM »RQ ± È��TSGg*i�y
�����~��� UWVX$N£1¢
	�£
& ^eQSDnFHTOD~[EJXLº\JXYcCEQSFHTOA3`EL &�y ± ÈIh &fy ± »xh &�y ± ÄIheJuF#&�y ± �xheMWQ/MWCEi4TW`EARLKTOFx\JNY J*LtF%¯

Y  ° 
Z�  
��  °ZY �e� � �
� ± Æ%$a� � �'&fy ± + �

&|PRJ*gS¯

[9  ° �]\_^ �  
 �  

`  �'&fy¼»RÈ3�

° �]\_^ � �e�
�


�� �e�
�


a` �e� �'&fy¼» ± �
JXF|Q%P3JXg*
�b  Ac 
[9  °d-��. c � ± Æ�$a� ��hEMWQReeCEJ*`Ig*J���J*`�J*Dn�3L�L8DFE{LKD�DFEK�}JXLnF*¯

7  fXgih ° 
c�  
[9  
��  ° Y �e�
Çkj � �

� ± Æ�$a� � � � �'&fy¼»3»R�
�®QReeCEJ*`Ig*J���J*`�J*Dn�¸gXi D'� L DFE �}JXLnF|QRMOA3DKLX¯

7  lnmio ° 
Z�  
�b  
��  ° 
c�  
[9  
��  

[9  
�b  °p7  fqg�h � ± Æ%$a� �- �. �'&fy¼»RÄ3�

»RÈ3Ä
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�®QReeCEJ*`Ig*J7TW`aFx\JX�3Dc\JXJ7JX`�FKJ*i4^ELf��JX`·JXDK�3L�g*i D'���~J*LtFGDKJ*MOTu\JXJ�rQoMlkÂ\JX`EJ*Dn�3TWJ#[�kmCE`�g%QS`E`EA3`ZVeQRMOMp¯
7  � °p7  lnm8o � �  ° 7  fXgih � ± Æ�$a� &

� - �. � � �e� �'&fy¼»SÇa�
° Y �e� � � �e� � & � ± Æ�$a�

ÇkjP- �. �'&fy¼» �R�
° � �e�m���� o�� � & � ± Æ%$a�

ÇkjP- �. �'&fy¼» � �

� ��� � ����(-2
	·8%5 �7+-8*24.�$
��JXL|QS^E^EDKA%wxTWi¸QSFKTWA3`EL{CIFHTOMWTWLc\J*JXL}[eQR`EL�MWJ#^EQRDHQR�RDHQR^E�IJ#ÇEy��jLKAR`ZFGJ�wI^IMWTWYZC]\JXJbLKT�[EJXLKLKARCEL*y� `�Qx¯

� ° ±² ± < ³ �
�'&fy¼» �R�

Ã ° ² � � < ± �'&fy¼» ? �"xTs��� ± heQSMWA3DnL*¯
Ã ° �
� ± < ±� � �'&fy¼» + �

M �v� ± < ±»¿� � � �'&fyÅÄ3È3�
JXF

�I< Ã M ±»«� �'&fyÅÄ ± ��-`·CxFHTWMOTWLKQR`aF}g*JXMUQoQ%P3J*gb��� g he^�ARCED}A3VIFKJ*`ETOD}MpkmQR^E^EDnA�wxTOi�QSFKTWA3`�[EJbMpkÂ\J*YZCeQSFKTWA3`ºÇEy + Ä~¯
��� g < Ã � g M ±»¿��� g

»3´��e�]����� g < Ã � g � M ´!�e�
��� g

»E���|�e�C<�¬v�e�B� M �G�e�
� �� g@1ARCED�A3VIFHJX`ETWD}MlkÂ\JXYZCeQSFHTOA3`ºÇEy + ÇEhEMOJ*L�QR^E^IDKA%wxTWi¸QSFHTOA3`EL~LnA3`aF|MOJ*L�LKCITOPSQR`aFHJXL*¯

»���� � <�¬ � �E¬1�e� < ��� �� <�¬ �� � ° »��l� � <�¬ � �E¬v�e�W< �l� � <�¬ � �*��� � Æ ¬ � � �'&fyÅÄa»R�
�

»E��� � <�¬ � �E¬1�e�C<�»-� � �l� � <�¬ � � �'&fyÅÄ3Ä3�
° »��l� � <�¬ � ���l¬1�e�C<�� � � �'&fyÅÄRÇa�
�

»��l� � <�¬ � �E�G�e��� ± <�� � � �'&fyÅÄ �R�
�-kÂ\JXYZCeQSFHTOA3`ºÇEy ± È + J*LtF|ARVIFHJX`cCIJºrQj^eQRDtFHTOD}[EJbMpkÂ\J*YZCeQSFKTWA3`­ÇEy ± ÈRÇo[eQS`EL�MWJ#g%QSLGA�rC­� ¾ ��� m���� ¯

� ½S¾� <=¬ ½¿¾� ° � ���� ´ ¾ �Á� ¾ Æ�� m���� <�� � �¾ Æ�� �m���� Æ » Ã m���� Ã ¾ <�»R� �'&fyÅÄ � �
° � ���� ´ ¾ �Á� ¾ Æ�� m���� < � ��� ¾ Æ�� m���� � � Æ » Ã m���� Ã ¾ <�»¿� ¾ � m���� <�»
° � ���� ´ ¾ �Á� ¾ Æ�� m���� �*� ± < ± < »¿� m���� � ¾ <�» Ã ¾ Ã m���� Æ »�Á� m���� Æ�� ¾ � � � �'&fyÅÄ �R�

° � ���� ´ ¾ � � m���� � ¾ < Ã ¾ Ã m���� Æ ±� m���� Æ�� ¾ � �'&fyÅÄ ? �
»RÈRÇ



&|PRJ*gb� m���� � ± heA3`�QI¯E� m���� � Ã m���� JuF%¯
� m���� � ¾ < Ã ¾ Ã m���� Æ ±� m���� Æ�� ¾ �

�Á� ¾ < Ã ¾ �X� � m����� m���� Æ�� ¾ ��Æ ±� m���� Æ�� ¾ �'&fyÅÄ + �
�

� ¾ < Ã ¾ �'&fymÇaÈ3�
@1ARCED�A3VIFHJX`ETWD}MlkmJ�wx^EDKJXLKLKTOA3`�ÇEy ±R± � hETOMsLKC��oFG[skqCIFHTOMWTOLKJ*D{MUQ/DKJXMUQSFKTWA3` &fyÅÄRÈoJuF|Q�PRJ*gb� E JuFG� � � ± ¯

»¿� E � � <�» Ã E Ã � ° »«� E � � <�» � � �E < ± � � �� < ± �'&fymÇ ± �
M »«� E � � <�»¿� E � ± < ±»¿� �E �Â� � � ± < ±»¿� ��

� �'&fymÇZ»R�
M � E � � �~±� �E Æ ±� ��

� �'&fymÇaÄ3�

� ��� ���/(-��5 � �+-(- #$�&�+'8%"%8%$�� N$ �!24&�( ���B&�$1+v #( "* N$ 9;24.�.	� N #$�9; N$

 ����
�
����P� ����
 ����
������ ���  �+�
 ����
�
����>�P�

����� � &fy ±"!$#&%(')%(*,+-/. ' -10 %)243 0/.65-1017 3 .98;:<8=0>5-10@? %(A 0B:=- *�C ? +-/:=-�D CE' 8GF(8 AH% : IJ? 3LKM%(A6ANCEAHO1% :;:HPQPHR
^eQSDHQRi·rJXFKDKJ*L OTSVU +#+ È ± »RÄ OTSVU + ? ÈRÇZ» � OBSWU +�+ È � ± »³ � g ± c ÇaÈYX Ä ± c Ä3ÈYX Ä ± c ± ÈYX Ä³6Z ��l ± c X Ä ± c »[X Ä ± c ÄYX Ä� Z ��l ± �RÈ3È Ä3Ä3Ä »RÈ3È
�G�e� �ÁJ*Dn�3L�� »RÈ�Q ± È]\ � ± È/Q ± È]\ � �RÈ�Q ± È]\ �´ ½¿¾ »R´_^ ± Èa´_^ »aK �3´_^
` ½¿¾ ��gXi>� ± KÅÄ/Q ± È
Eba �aKÅ»�Q ± È
Eba �aK ? Q ± È
Eba^ � ? Ä

�dc ± KmÇ � Q ± È
D & � È�Q ± È[D & È K ��Q ± È
D &$ ± h � ÈIhmÈ3È ? � ÈIhqÇaÄ ± �
�-kÂ\J*`EJXDK�3TOJ��G�e��J*LtFNMpk�\J*`IJ*DK�RTWJb[EC 
nJuF%hzg*ARi¸^_A3Lc\J7[skqCE`EJf[ET �*QRTW`EJb[EJ7g%QS`E`EA3`ZVeQRMOMWLXy�@BA3CEDGMWJXL�QRCYe

FHJXCEDKL][EC�i4Ac[�rJ*MOJRhaMWJ�OBSWU + ? ÈRÇZ» �xh3`skmQfDnTWJ*`¸[EJG^eQRDnFKTWgXCEMWTOJ*D*hRg*A3`aFHDKQRTWDnJ*i4J*`aF#rQfgXJ�YZCEJ�^_J*`ILKJ�CI`EJ�3DKQR`E[EJ�^eQRDtFHTOJ~[EJ�MUQNgXA3i¸i�CE`eQRCIFx\J}[EJ*L]QRLtFHDKAR^E�gfxLnTWgXTWJ*`IL*yZ��J}d�QRTOF-YZCEJ�MlkÅQR`I�3MWJ~[�kmA3VILKJ*DtPSQSFHTOA3`oLKA3T F
FHD*rJ*L��3DKQR`E[�[eQR`EL�MWJ#i4Ac[�rJ*MOJN[EJ*LGg%QS`E`EA3`ZVeQRMOMs[ETOi¸TO`cCIJNMUQReeCEJX`Eg*JbFHASF�QRMOJN[EJbg*J7LKCEDnLHQRCxF%y
h J*L4PSQRMWJXCEDKL4A3`aF>YZCEJXMWYZCEJ�^_J*C \JXP3ARMWC]\JSy �-` ^EQRDnFKTWg*CIMWTWJXD*h'MlkÅQS`E�3MWJ­[IJ·PcCEJ�[IC OTSVU + ? ÈRÇZ» �;J*LtF[ETOi¸TO`cC]\J�rQ �aK ? Q ± È D & [EQR`EL�MUQ#[EJXDK`ETprJ*DKJ�P3JXDKLnTWA3`¸[EC¸i4Ac[�rJ*MOJRh3A�rC4MWJ}LnCEDKLKQRCIF]�aQRi4i�Q#J*LtF6^EDKAc[ECET F^eQRD}TO`aFHJ*DKQRgXFKTWA3` h A3i4^IFKA3`�i�`ZPRJ*DnLKJ PQP y

»RÈ �



���

� �4� � "*�/$v$'8�� ���f+-8X2¸. 9; #$��º&��� #(�.;2��7�� 

� � � � &�yÅ» !"��#@ � iÂQ i�V i�g i i
"c^�JXgXFHDnJ &�VELnJ*`EgXJ�[skq�gfx[IDKA3�ErJX`EJ H fx[IDKA3�ErJX`EJ

"xTWMOTWg*TOCEi &�VELnJ*`EgXJf[EJ "xTOMWTOg*TWCIiHº\JXMWTWCIi &�VELnJ*`EgXJf[sk Hº\JXMWTOCEi
B \J*g*QR`ETWLni¸J �vwx^EMWA3LnTWA3`

`ZCEg*Mu\J%QRTODKJ#[sk�\JXFKA3TWMOJ*L
[EJ#d�QRTOVEMWJNi¸QRLnLKJ

�
	�A3`I[EDKJXi¸JX`ZFv[EC/gXAxJXCED1[�kmCE`IJ�\JXFKA3TWMOJ6i¸QRLnLKTOPRJ]YZCETc^_J*CIF
Q%P3A3TOD�^�JXDK[EC�LKA3`�J*`aPRJ*MWAR^E^�J�[skq�gfx[IDKA3�ErJX`EJ ARC�i�¶J*i4J
[sk Hº\J*MOTWCEi�[ECEDHQS`ZF1MUQ�^E�eQSLKJ{[�kÂ\JuP3A3MOCIFHTOA3`RO�\J%QS`ZFKJ&S�A3CE�3JSy� V'
nJXF:gXJ*`aFHDKQRM

DKJXLnFHQR`aF
&|CEg*CE` �'FHA3TOMWJ>rQ�`EJXCIFHDnA3`��ÁPcCEJf�v\J*`]\JXDHQRMOJ*i4J*`aFNgXA3i4i¸J7CE`�^ECEM e

LHQRDH�uhEARC·CE`ºFHDnA3Cº`EA3TOD7���«�
�GJ*CIFKDKTW`IA3L i�`ELnTW�3`IT�
zQR`aF M ± È3È Q MpkÂ\J*`EJXDK�3TOJNPxTOLKTOVEMWJ
�eDc\JXYZCEJ*`EgXJ ÈIhmÄ ��� ÈIh ±R± ÈIh ± Ç � ÈIhÅÈ � ÈIh � ± � ÈIhmÄRÇ

»RÈ �



� � � ����� �

� ����� � �	� � 
����
���� � 
 � � � � �	�

� � ��� � 
 �� � � � 
 ����� ��� � 
 � � � � � � � ��� � ��� � �
	�� � � 
 � � � � 
 � � � � ��� � �� 
!� �

��� � � U�y ± !"!$#(C : 3 . 8 CEA ?Y-W: %&%4')%(' . 8 CEA ?*)15- A - ' F(8 -V? 3+' %(A6ANCEAHO1% :;: - *-,6CE' .65- - ,�%(' :=-10 A - 3 . ' 8 ANC 0B- A
% CEA.' .98 CEA ?Y- ³6Z ��l R

»RÈ0/



�

��� � � U�yÅ» ! !$#(C : 3 .98 CEA ?Y-T: )15- A - ' F(8 -�. C . % :=- - *-,6CE' .65- - ,�%(' :=-10 A - 3 . ' 8 ANC 017 % # - ' ³6Z ��l °�È R

��� � � U�ymÄ ! !$#(C : 3 .98 CEA ?Y-T: )15- A - ' F(8 -�. C . % :=- - *-,6CE' .65- - ,�%(' :=-10 A - 3 . ' 8 ANC 017 % # - ' ³6Z ��l �°�È R

��� � � U�yqÇ ! !$#(C : 3 .98 CEA ?Y-B: ) 5- A - ' F(8 -�. C . % :=- - *-,6CE' .65- - ,�%(' :=-10 A - 3 . ' 8 ANC 0 - A % CEA.' .98 CEA ?Y- ³6Z ��l R

»RÈ ?



��� � � U�y � ! !$#(C : 3 .98 CEA ?Y-W: %��d3�%(A . 8;.65-"?Y- * % 010 -�� ' 8 O :=-V?*)15- 2 - ' . % 7 %gO 0 CE' O 5- - ,�%(' :=- ' %(A6ANCEAHO1% :;:N- A
% CEA.' .98 CEA ? 3 ,�%(')%(* +-/. ' - �6:���� 7>0/8 ³6Z ��l �° È

��� � � U|y	� ! !$#(C : 3 .98 CEA ?Y- : )15- A - ' F(8 -�? 3 0 3Y' 0 %(3 .TF %(* * % ? %(A 0�:=- *�C ? +-/:=- ?Y- 0 3Y' % %(' -17 % # - '³6Z ��l °�È R

��� � � U|y / ! !$#(C : 3 .98 CEA ?Y- : )15- A - ' F(8 -�? 3 0 3Y' 0 %(3 .TF %(* * % ? %(A 0�:=- *�C ? +-/:=- ?Y- 0 3Y' % %(' -17 % # - '³6Z ��l �°�È R

»RÈ�




�

��� � � U|y ?V! !&#(C : 3 .98 CEA ?Y- : ) 5- A - ' F(8 - ? 3 0 3Y' 0 %(3 . F %(* * % ? %(A 0 :=- *�C ? +-/:=- ?Y-&0 3Y' % %(' - - A % CEA.' .98 CEA?Y- ³6Z ��l R

��� � � U|y	
 ! !&#(C : 3 .98 CEA ?Y-�: )15- A - ' F(8 -�? 3 0 3Y' 0 %(3 .TF %(* * % ? %(A 0�:=- *�C ? +-/:=-�?Y- #(C : 3Q* -17 % # - '³6Z ��l °�È R

��� � � U�y ± È ! !$#(C : 3 .98 CEA ?Y-�: ) 5- A - ' F(8 - ? 3 0 3Y' 0 %(3 ."F %(* * % ? %(A 0�:=- *�C ? +-/:=- ?Y- #(C : 3Y* -17 % # - '³6Z ��l �°�È R

» ± È



��� � � U�y ±3± ! !$#(C : 3 .98 CEA ?Y- : )15- A - ' F(8 - ? 3 0 3Q' 0 %(3 .6F %(* * % ? %(A 0 :=- *�C ? +-/:=- ?Y- #(C : 3Y* -V- A % CEA.' .98 CEA?Y- ³6Z ��l R

��� � � U�y ± » ! !$#(C : 3 . 8 CEA ? 3 % %(' . - 3Y' ?Y-�� CE' - A .�� ?Y- 0 CE' .98 -17 % # - ' ³6Z ��l ° È R

��� � � U�y ± Ä ! !$#(C : 3 . 8 CEA ? 3 % %(' . - 3Y' ?Y-�� CE' - A .�� ?Y- 0 CE' .98 -17 % # - ' ³6Z ��l �° È R

» ±3±



�

��� � � U�y ± Ç ! !$#(C : 3 . 8 CEA ? 3 % %(' . - 3Q' ?Y- � CE' - A .�� ?Y-�0 CE' .98 - - A % CEA.' .98 CEA ?Y- ³6Z ��l R

» ± »



� � � ����� �
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���� � 
 � � � � � � �� 
 � � � � �

� ��� � ��8%$'$v��.��G 9; N$ � �+v248%"* #$
��J¸^�A3TO`aFf[IJ�[]\JX^eQRDnF�J*LtF/CE`�`cCEQR�3J�i4A3Mu\J*g*CIMUQRTODKJRh�g*A3i4^�ARLc\J4[EJ��aQ	�¸JuF/[EJ¸^�A3CILKLKTprJ*DnJRh®[skqCE`EJ

i¸QRLKLnJN[EJ ± ÈRÈ3È3È3È­rQ�^EMWCILKTWJXCEDKL{i¸TOMWMWTOA3`EL'[IJ#i�QRLnLKJXL~LKA3MWQRTWDnJ*LXyx@1QRD~CE` \JuP�rJX`EJ*i4J*`aF�J�wxFKJ*DnTWJ*CIDb��^eQSDJuwxJXi¸^EMOJRh¿MpkqA3`E[EJ][EJ{g��IAxg~[�kmCE`IJ{Juwx^EMOA3LKTOA3`/[EJ]LKCE^_J*Dn`EA�PSQRJRhSA3C/MUQG^EDKA%wxTWi4TOFx\JRh�DnJ*MUQ¿FHTOPRJRh¿[skqCE`/VEDKQRL
[skqCE`EJ6�aQRMWQ¿wxTWJ'Ln^ETWDKQRMWJ6�s[EJXL1Dc\J*�3TOA3`EL®g*A3i4i4J*`EgXJ*`aF}rQGLnJ]gXA3`Eg*JX`aFHDKJXD*h¿MUQ}[EJX`ELKT Fx\J�JXFBMUQ~FKJ*i4^{\J*DKQSFHCEDnJ
QRCE�Ri¸JX`ZFKJ*`aF%¯Ig*JbLKA3`aF�[EJXL�

���������� ������� ��� y h J*L�`ZCeQR�RJ*L}[EJbLKT FHJN[IJbdÁARDKi¸QSFHTOA3`�[sk�\JXFKA3TWMOJ*L~AR`ZF�CI`EJF�QSTWMWMOJ~[EJ|MpkqA3DK[EDnJ|[IJN»RÈbdÁA3TWL�MWQbFHQRTWMOMWJ}[EC¸L)fcLnF%rJ*i4JNLKA3MWQRTWDnJ#y��G`>JuwxJXi¸^EMOJ|[�kmCE`¸FHJ*Mz`ZCeQR�RJ�J*LtF~[eQS`EL
MUQ/gXA3`ELtFHJ*MOMUQSFKTWA3`­[IC·LnJ*DK^_J*`aF��_MWQ/`]\J*VICEMWJXCELKJ7[EJbMpk &�TO�3MWJSh 
e�3CIDKJ h y ± y

� ���  8* 9; N$ � �+v248%"* #$
��J��aQ���[EJXL]^IDKARFKAv\JXFKA3TWMOJ~g*A3`aFKTW`ZCEJ�[EJGLKJ�g*A3i4^EDnTWi4J*D�!nCELnYZCskÁrQ7g*JGYZCEJ|MWQ�FHJXi¸^]\JXDHQSFKCEDKJ�LnA3TOF6LKCxd e


eLKQRi¸i4J*`aF4\J*MOJXP�\J*JG^�ARCED]YZCEJ|MWJXL6Dc\J%QRguFHTOA3`�`ZCEgXMu\J%QSTWDKJXL]LnJ|[]\J*g*MOJ*`Eg��IJ*`aF7��Ç�0#" 0%$«��y&�G`EJG�3DHQR`I[EJ
^eQRDtFHTOJ­[EC `ZCeQS�3Jº[EJº^�A3CILKLKTprJ*DnJ�JuF4[EJ·�3Q��­J*`aPcTWDnA3`E`eQR`aFKL¸LnA3`aF¸J�wx^ECEMWLc\J*L4LKA3CIL4dÁA3Dni¸J­[IJºPRJ*`aF
PcTWA3MOJ*`aFHL|�1\J*`]\J*DHQSMWJ*i4J*`aF�LKA3CEL|dÁA3DKi4Jf[IJ'!nJXFKL�^_A3MUQRTODKJXL*hz^�JXDK^_J*`E[ITWg*CIMUQRTODKJ*L|QRC;[ITWLKYZCEJ�[EJ/i¸QSFHTprJ*DKJ
J*`aFKA3CEDHQS`ZF�J*`EgXA3DKJ�MpkÂ\JXFHARTWMWJSy h J�[ETOLKYZCEJ¸[EJ>�aQ��oPSQ \JXPRJ*`aFHCIJ*MWMOJ*i4J*`aF/LnJ>g*AR`E[EJ*`ILKJ*D�JXF/gXDc\JXJ*D�[IJ*L
^EMWQR`srJXFKJ*LXy
�®Q­^EDKJXLKLKTOA3`¹[EJoDHQR[ETWQSFHTOA3`;[EJXLbDc\J%QSgXFHTOA3`EL#[EJjdÁCELnTWA3`
gXA3`aFHDKJ4e�VeQSMUQR`EgXJoMUQ>�3DKQ�PcT F�QSFKTWA3`;^IDKA3^EDnJo[EJ
Mpk�\JXFKA3TWMOJRy �-MWMOJ�gXA3`ELKCIi¸J/MOJ*`aFHJXi¸JX`aFNLKAR`��[fc�3DnA3�ErJX`EJjJXF�DKJ*LtFHJoQRTO`ELKTB[eQR`ILNMUQ � ��)(�*+��,.-	� 

��� ,.- �0/
21�� � [EC7[ETUQR�RDHQRi4i¸JBFHJXi¸^]\JXDHQSFKCEDKJ4e�MOCEi¸TO`EA3LnTOFx\J~��[ETWQR�3DKQRi¸i4J HGJ*DtF3�*^IDKCE`E� e SGCILKLKJXM���y«�BQ}DnJ*MUQ¿FHTWAR`i¸QRLKLnJ e�[EJ*`ELnTOFx\J��l� c � 14° �p´ c ´ 1�� aX�bTOi¸^EMOTWYZCEJoYZCEJ�^IMWCELfMpkÂ\JXFHARTWMWJjJXLnFji¸QRLnLKTOPRJRhB^EMWCILfJXMWMWJ4J*LtF
MWCIi¸TO`EJ*CELnJRhe^EMOCELGJ*MWMOJbg*A3`ELnA3i4i¸JbLKAR`��gfc[EDKA3�ErJ*`EJSh�JXF|^EMOCEL|gXA3CEDtFHJ7LKJ*DKQ¸LKQ4PcTWJSy���J7g%QRL|JuwcFHD*rJ*i4J
[skÂ\JXFKA3TWMOJ*L-i¸QRLKLnTOP3JXL�LKA3`aF6MWJXL/\JXFHARTWMWJXL'[EJ�4�A3MOd e S|Q f3JuF%h3JXMWMOJ~^�JXCIP3JX`aF~QSFnFHJXTW`E[EDnJ}[EJ*L6i¸QRLKLnJ*L�[EJ�^EMWCIL
[EJ~Ç3ÈNi�QRLnLKJXL'LKA3MWQRTWDnJ*LXhS^_A3CED'CI`EJ~MWCIi¸TO`EA3LKT Fx\J ± i4TWMWMOTWA3`#[IJ~dÁA3TWLBg*JXMWMWJ][EC�"xA3MOJ*TWMly �-MWMWJXLv^EDnAx[ICETWLnJ*`aF\J*�3QRMWJXi¸JX`ZF�[IJ*L}P3JX`ZFKL�LtFHJ*MOMUQRTODKJXL~TWi4^EDKJXLKLnTWA3`E`EQR`aFHL*y
"xJXMWA3`ºMUQji¸QRLKLnJ#TW`ET FHTWQRMWJ|[EJbMpkÂ\JXFHARTWMWJ|^EMWCILKTWJXCEDKL�Lng_\J*`EQRDKTOA3L}LKJ7^EDc\JXLKJX`ZFKJ*`aF%y
5 �76 �98�[��:<;]�&6>=@?�A � �76 ��A3DnLKYZCEJ]Mpkq�[fc[EDnA3�ErJX`EJ]JXLnFf\J*^ECETOLc\J6[eQR`EL1MWJ�g*JX`aFHDKJ][EJ6MpkÂ\JXFHARTWMWJSh%MWJ�gXAxJXCED

[skq�]\J*MOTWCEiÀ`EJ|^_A3CEDnDHQ4¶JXFKDKJGCIFHTOMWTWLc\J}TWi4i�\JX[ETUQ¿FHJ*i4J*`aFvg*A3i4i¸J�g*QRDKVECIDHQR`aF]g%QRD�MUQ#FHJXi¸^]\J*DHQ¿FHCEDnJG`�kmJXLnF
^eQRLºLnC��4LHQR`aFHJSy���J�^_A3TW[IL­[EJ*L�g*A3CIg��EJ*L�JuwcFHJXDK`EJXL�[EJ
MlkÂ\JuFHA3TOMWJ�LnJ¹d�QSTOF­LnJ*`aFHTOD*h}JXF�^EDnA�P3AcYcCIJ�MWQ
g*AR`Eg*JX`ZFKDHQSFKTWA3`�[EC>g*AcJ*CID*yE�®QfFKJ*i4^]\J*DKQSFHCIDKJNQSCE�3i4J*`aFHJShxJuF~LKT�MUQ7i�QRLnLKJ|[EJ�MlkÂ\JuFHA3TOMWJ�J*LtFCB È K �3´ED1h

» ± Ä



MUQ�g*A3i�VECELnFKTWA3`�[EJ�Mlkm�]\J*MWTOCEi g*ARi¸i4J*`EgXJRy1��J¸F�QSCxw�[EJ�gXA3i/VECELtFHTOA3`=[EJ¸Mpk H|JRh®JuFjMUQº^EDKAc[ECEguFHTOA3`
[skÂ\J*`EJXDK�3TOJ>J*LtFjVETOJ*`�LKCI^{\J*DnTWJ*CIDKJ!rQ�MWQ�^EDKAc[ECEguFHTOA3`=[skÂ\J*`EJXDK�3TOJ>[eQR`IL/MUQ·dÁCILKTWAR`=[sk Hfy'��JXLjg*A3CEg��IJ*L
JuwcFKJ*DK`IJ*Lb[EA3T P3J*`aF7QRMOA3DKL|L*kÂ\JXFKJ*`E[EDnJo^�A3CIDNg*A3`aPRA fRJ*Dbg*JuFKFKJ/dÁA3DnFKJ/MWCEi4TW`IA3LKT Fx\JbP3J*DnL#MpkqJuwcFx\JXDKTOJ*CEDXys��J
[ETWQRi·rJuFHDnJ][EJ{MpkÂ\JXFHARTWMWJ6QRCI�3i¸JX`aFHJ~JuF'MUQGFHJ*i4^]\JXDHQSFKCEDKJ][EJ*L-gXA3CEg��EJXL-JuwcFHJXDK`EJXL-[ETWi4TW`ZCEJ	�SMWQ|DHQS[ETUQSFKTWA3`
J*LtFG[{\J*^EMWQRg_\JXJ#P3J*DnL�MOJ#DKA3CE�RJRhE[skqA�rCºMWJXCED}`EA3i [IJ�� �� 1 , � � ��� * � � y�-kÅQSMWMWCIi�QR�RJf[EJoMWQ>g*A3i/VICELnFKTWA3`
[EJjMlk HGJRhs^_A3CED#MOJ*L�\JXFKA3TWMOJ*LN[IJ4i¸QRLnLKJ*L��À»3´ED�LnJod�QSTOFN[EQR`ELbCE`
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p2            0± 0.5712 
p3        0.3353± 2.385 

periode de 12 h
0 2 4 6 8 10 12

periode de 12 h
0 2 4 6 8 10 12

 
h
i
t
s
)

3
<
b
a
s
e
>
 
 
(
1
0

25

26

27

28

29

30

31

32

 / ndf 
2χ  14.31 / 9

p0        0.08652± 27.96 
p1        0.1184± -0.4198 
p2            0± 0.5236 
p3        0.3008± 3.246 

 / ndf 
2χ  14.31 / 9

p0        0.08652± 27.96 
p1        0.1184± -0.4198 
p2            0± 0.5236 
p3        0.3008± 3.246 
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 / ndf 
2χ  9.266 / 10

p0        0.08663± 27.93 
p1        0.1198± -0.4459 
p2            0± 0.4833 
p3        0.2813± 1.569 

 / ndf 
2χ  9.266 / 10

p0        0.08663± 27.93 
p1        0.1198± -0.4459 
p2            0± 0.4833 
p3        0.2813± 1.569 
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 / ndf 
2χ  21.74 / 15

p0        0.08552± 28.01 
p1        0.1203± -0.3191 
p2            0± 0.3491 
p3        0.3817± -3.642 

 / ndf 
2χ  21.74 / 15

p0        0.08552± 28.01 
p1        0.1203± -0.3191 
p2            0± 0.3491 
p3        0.3817± -3.642 
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 / ndf 
2χ  29.85 / 16

p0        0.08572± 28.01 
p1        0.1236± 0.4536 
p2            0± 0.3307 
p3        0.2613± 0.2643 

 / ndf 
2χ  29.85 / 16

p0        0.08572± 28.01 
p1        0.1236± 0.4536 
p2            0± 0.3307 
p3        0.2613± 0.2643 
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 / ndf 
2χ  38.12 / 17

p0        0.08546± 27.97 
p1        0.1192± 0.2416 
p2            0± 0.3142 
p3        0.5071± 2.042 

 / ndf 
2χ  38.12 / 17

p0        0.08546± 27.97 
p1        0.1192± 0.2416 
p2            0± 0.3142 
p3        0.5071± 2.042 
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 / ndf 
2χ  26.72 / 18

p0        0.08385± 28.01 
p1        0.1137± 0.5496 
p2            0± 0.2992 
p3        0.2259± -1.57 

 / ndf 
2χ  26.72 / 18

p0        0.08385± 28.01 
p1        0.1137± 0.5496 
p2            0± 0.2992 
p3        0.2259± -1.57 
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2χ  17.64 / 11

p0        0.08656± 27.99 

p1        0.1172± -0.3742 

p2            0± 0.4488 

p3        0.3399± -0.06655 

 / ndf 
2χ  17.64 / 11

p0        0.08656± 27.99 

p1        0.1172± -0.3742 

p2            0± 0.4488 

p3        0.3399± -0.06655 
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 / ndf 
2χ  23.93 / 12

p0        0.08574± 27.97 
p1        0.1205± -0.3245 
p2            0± 0.4189 
p3        0.3771± -2.042 

 / ndf 
2χ  23.93 / 12

p0        0.08574± 27.97 
p1        0.1205± -0.3245 
p2            0± 0.4189 
p3        0.3771± -2.042 
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 / ndf 
2χ   11.5 / 13

p0        0.08692± 27.97 
p1        0.1256± 0.1116 
p2            0± 0.3927 
p3         1.08±  4.31 

 / ndf 
2χ   11.5 / 13

p0        0.08692± 27.97 
p1        0.1256± 0.1116 
p2            0± 0.3927 
p3         1.08±  4.31 
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2χ  9.297 / 14

p0        0.08604± 27.91 
p1        0.1156± -0.4112 
p2            0± 0.3696 
p3        0.3123± -1.123 

 / ndf 
2χ  9.297 / 14

p0        0.08604± 27.91 
p1        0.1156± -0.4112 
p2            0± 0.3696 
p3        0.3123± -1.123 
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2χ   29.7 / 19

p0        0.08563± 28.04 
p1        0.1248± 0.2827 
p2            0± 0.2856 
p3        0.4122± 2.039 

 / ndf 
2χ   29.7 / 19

p0        0.08563± 28.04 
p1        0.1248± 0.2827 
p2            0± 0.2856 
p3        0.4122± 2.039 
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 / ndf 
2χ  35.44 / 20

p0        0.08589± 27.98 
p1        0.1208± -0.3705 
p2            0± 0.2732 
p3        0.3252±  1.11 

 / ndf 
2χ  35.44 / 20

p0        0.08589± 27.98 
p1        0.1208± -0.3705 
p2            0± 0.2732 
p3        0.3252±  1.11 

periode de 24 h
0 5 10 15 20 25

periode de 24 h
0 5 10 15 20 25

 
h
i
t
s
)

3
<
b
a
s
e
>
 
 
(
1
0

25

26

27

28

29

30

31

32

 / ndf 
2χ  35.18 / 21

p0        0.08445± 27.93 
p1        0.1154± -0.7897 
p2            0± 0.2618 
p3        0.1559± 0.8129 

 / ndf 
2χ  35.18 / 21

p0        0.08445± 27.93 
p1        0.1154± -0.7897 
p2            0± 0.2618 
p3        0.1559± 0.8129 
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2χ  30.66 / 22

p0        0.083± 27.98 
p1        0.1168± 0.789 
p2            0± 0.2513 
p3        0.1495± -0.3284 

 / ndf 
2χ  30.66 / 22

p0        0.083± 27.98 
p1        0.1168± 0.789 
p2            0± 0.2513 
p3        0.1495± -0.3284 
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2χ  8.393 / 7

p0        0.06663± 39.13 

p1        0.09447± -0.1877 

p2            0± 0.6283 

p3        0.5004± 2.809 

 / ndf 
2χ  8.393 / 7

p0        0.06663± 39.13 

p1        0.09447± -0.1877 

p2            0± 0.6283 

p3        0.5004± 2.809 
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2χ  5.911 / 8

p0        0.06664± 39.14 
p1        0.09531± 0.1568 
p2            0± 0.5712 
p3        0.5942± -0.523 

 / ndf 
2χ  5.911 / 8

p0        0.06664± 39.14 
p1        0.09531± 0.1568 
p2            0± 0.5712 
p3        0.5942± -0.523 
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2χ  28.01 / 9

p0        0.06691± 39.14 
p1        0.09212± 0.2746 
p2            0± 0.5236 
p3        0.354± -0.4639 

 / ndf 
2χ  28.01 / 9

p0        0.06691± 39.14 
p1        0.09212± 0.2746 
p2            0± 0.5236 
p3        0.354± -0.4639 
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2χ  12.43 / 10

p0        0.06661± 39.13 

p1        0.09614± -0.2325 

p2            0± 0.4833 

p3        0.4303± 0.7359 

 / ndf 
2χ  12.43 / 10

p0        0.06661± 39.13 

p1        0.09614± -0.2325 

p2            0± 0.4833 

p3        0.4303± 0.7359 
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2χ  36.51 / 15

p0        0.06615± 39.12 

p1        0.09349± -0.2066 

p2            0± 0.3491 

p3        0.4532± -2.615 

 / ndf 
2χ  36.51 / 15

p0        0.06615± 39.12 

p1        0.09349± -0.2066 

p2            0± 0.3491 

p3        0.4532± -2.615 
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 / ndf 
2χ  7.285 / 16

p0        0.06649± 39.13 
p1        0.09491± 0.4635 
p2            0± 0.3307 
p3        0.2005±  5.65 

 / ndf 
2χ  7.285 / 16

p0        0.06649± 39.13 
p1        0.09491± 0.4635 
p2            0± 0.3307 
p3        0.2005±  5.65 

periode de 20 h
0 2 4 6 8 10 12 14 16 18 20

periode de 20 h
0 2 4 6 8 10 12 14 16 18 20

 
h
i
t
s
)

3
<
b
a
s
e
>
 
 
(
1
0

37

37.5

38

38.5

39

39.5

40

40.5

41

41.5

42

 / ndf 
2χ  57.09 / 17

p0        0.06553± 39.07 

p1        0.09445± -0.6927 

p2            0± 0.3142 

p3        0.1309± -0.6193 

 / ndf 
2χ  57.09 / 17

p0        0.06553± 39.07 

p1        0.09445± -0.6927 

p2            0± 0.3142 

p3        0.1309± -0.6193 
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2χ  16.27 / 18

p0        0.06636± 39.05 

p1        0.09564± -0.7737 

p2            0± 0.2992 

p3        0.1181± 2.266 

 / ndf 
2χ  16.27 / 18

p0        0.06636± 39.05 

p1        0.09564± -0.7737 

p2            0± 0.2992 

p3        0.1181± 2.266 
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2χ  12.76 / 11

p0        0.06666± 39.12 
p1        0.09478± 0.2558 
p2            0± 0.4488 
p3        0.3663± 1.776 

 / ndf 
2χ  12.76 / 11

p0        0.06666± 39.12 
p1        0.09478± 0.2558 
p2            0± 0.4488 
p3        0.3663± 1.776 
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 / ndf 
2χ  18.23 / 12

p0        0.06653± 39.12 
p1        0.09618± 0.3824 
p2            0± 0.4189 
p3        0.2415± -43.1 

 / ndf 
2χ  18.23 / 12

p0        0.06653± 39.12 
p1        0.09618± 0.3824 
p2            0± 0.4189 
p3        0.2415± -43.1 
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 / ndf 
2χ  30.24 / 13

p0        0.0668± 39.12 

p1        0.09358± -0.1326 

p2            0± 0.3927 

p3        0.7131± 4.259 

 / ndf 
2χ  30.24 / 13

p0        0.0668± 39.12 

p1        0.09358± -0.1326 

p2            0± 0.3927 

p3        0.7131± 4.259 
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 / ndf 
2χ  17.98 / 14

p0        0.06652± 39.12 

p1        0.09628± -0.1089 

p2            0± 0.3696 

p3        0.8529± -0.1673 

 / ndf 
2χ  17.98 / 14

p0        0.06652± 39.12 

p1        0.09628± -0.1089 

p2            0± 0.3696 

p3        0.8529± -0.1673 
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 / ndf 
2χ  22.78 / 19

p0        0.06624± 39.16 
p1        0.09316± 0.3293 
p2            0± 0.2856 
p3        0.2851± 2.095 

 / ndf 
2χ  22.78 / 19

p0        0.06624± 39.16 
p1        0.09316± 0.3293 
p2            0± 0.2856 
p3        0.2851± 2.095 
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2χ  48.31 / 20

p0        0.06652± 39.18 
p1        0.09338± 0.4728 
p2            0± 0.2732 
p3        0.2001± -0.8973 

 / ndf 
2χ  48.31 / 20

p0        0.06652± 39.18 
p1        0.09338± 0.4728 
p2            0± 0.2732 
p3        0.2001± -0.8973 
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 / ndf 
2χ  53.42 / 21

p0        0.06626±  39.1 
p1        0.08855± 0.5405 
p2            0± 0.2618 
p3        0.1814± -1.134 

 / ndf 
2χ  53.42 / 21

p0        0.06626±  39.1 
p1        0.08855± 0.5405 
p2            0± 0.2618 
p3        0.1814± -1.134 
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2χ  39.83 / 22

p0        0.06508±  39.1 

p1        0.09049± -0.2052 

p2            0± 0.2513 

p3        0.4542± 4.759 

 / ndf 
2χ  39.83 / 22

p0        0.06508±  39.1 

p1        0.09049± -0.2052 

p2            0± 0.2513 

p3        0.4542± 4.759 
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 / ndf 2χ  12.12 / 7
p0        0.115± 59.94 
p1        0.1675±  1.45 
p2            0± 0.6283 
p3        0.108± 0.2002 

 / ndf 2χ  12.12 / 7
p0        0.115± 59.94 
p1        0.1675±  1.45 
p2            0± 0.6283 
p3        0.108± 0.2002 
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 / ndf 
2χ  27.02 / 8

p0        0.1156± 59.96 
p1        0.1584± 0.9836 
p2            0± 0.5712 
p3        0.1682± 0.5571 

 / ndf 
2χ  27.02 / 8

p0        0.1156± 59.96 
p1        0.1584± 0.9836 
p2            0± 0.5712 
p3        0.1682± 0.5571 
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 / ndf 2χ     35 / 9
p0        0.1149±  59.9 
p1        0.1686± 1.029 
p2            0± 0.5236 
p3        0.152± -1.724 

 / ndf 2χ     35 / 9
p0        0.1149±  59.9 
p1        0.1686± 1.029 
p2            0± 0.5236 
p3        0.152± -1.724 
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 / ndf 
2χ  19.01 / 10

p0        0.1167± 59.82 
p1        0.1682± -0.8359 
p2            0± 0.4833 
p3        0.1834± 3.933 

 / ndf 
2χ  19.01 / 10

p0        0.1167± 59.82 
p1        0.1682± -0.8359 
p2            0± 0.4833 
p3        0.1834± 3.933 
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 / ndf 
2χ  101.1 / 15

p0        0.108± 59.53 
p1        0.1448± 3.036 
p2            0± 0.3491 
p3        0.05283± 2.171 

 / ndf 
2χ  101.1 / 15

p0        0.108± 59.53 
p1        0.1448± 3.036 
p2            0± 0.3491 
p3        0.05283± 2.171 
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 / ndf 
2χ  58.56 / 16

p0        0.1094± 59.88 
p1        0.1423± 3.205 
p2            0± 0.3307 
p3        0.05134± 1.913 

 / ndf 
2χ  58.56 / 16

p0        0.1094± 59.88 
p1        0.1423± 3.205 
p2            0± 0.3307 
p3        0.05134± 1.913 
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 / ndf 
2χ  123.5 / 17

p0        0.1104±  59.8 

p1        0.1449± 3.194 

p2            0± 0.3142 

p3        0.05022± -0.4565 

 / ndf 
2χ  123.5 / 17

p0        0.1104±  59.8 

p1        0.1449± 3.194 

p2            0± 0.3142 

p3        0.05022± -0.4565 
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 / ndf 
2χ   58.9 / 18

p0        0.1096± 59.72 
p1        0.1529± 2.379 
p2            0± 0.2992 
p3        0.06548± 3.149 

 / ndf 
2χ   58.9 / 18

p0        0.1096± 59.72 
p1        0.1529± 2.379 
p2            0± 0.2992 
p3        0.06548± 3.149 
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 / ndf 
2χ  49.67 / 11

p0        0.1148± 59.89 
p1        0.1654± 0.9715 
p2            0± 0.4488 
p3        0.1614± 1.532 

 / ndf 
2χ  49.67 / 11

p0        0.1148± 59.89 
p1        0.1654± 0.9715 
p2            0± 0.4488 
p3        0.1614± 1.532 
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 / ndf 2χ   42.2 / 12
p0        0.1142± 59.87 
p1        0.1651± 0.704 
p2            0± 0.4189 
p3        0.224± 2.115 

 / ndf 2χ   42.2 / 12
p0        0.1142± 59.87 
p1        0.1651± 0.704 
p2            0± 0.4189 
p3        0.224± 2.115 
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 / ndf 2χ  80.16 / 13
p0        0.1132± 59.79 
p1        0.158± 1.111 
p2            0± 0.3927 
p3        0.1451± 3.706 

 / ndf 2χ  80.16 / 13
p0        0.1132± 59.79 
p1        0.158± 1.111 
p2            0± 0.3927 
p3        0.1451± 3.706 
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 / ndf 
2χ  88.14 / 14

p0        0.1127± 59.71 

p1        0.1493± 2.176 

p2            0± 0.3696 

p3        0.07668± -0.9136 

 / ndf 
2χ  88.14 / 14

p0        0.1127± 59.71 

p1        0.1493± 2.176 

p2            0± 0.3696 

p3        0.07668± -0.9136 
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 / ndf 2χ  108.7 / 19
p0        0.1111± 59.76 
p1        0.1628± 1.176 
p2            0± 0.2856 
p3        0.1277± 0.775 

 / ndf 2χ  108.7 / 19
p0        0.1111± 59.76 
p1        0.1628± 1.176 
p2            0± 0.2856 
p3        0.1277± 0.775 
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 / ndf 
2χ  182.5 / 20

p0        0.1128± 59.71 
p1        0.1629± 0.4168 
p2            0± 0.2732 
p3        0.3641± -0.6181 

 / ndf 
2χ  182.5 / 20

p0        0.1128± 59.71 
p1        0.1629± 0.4168 
p2            0± 0.2732 
p3        0.3641± -0.6181 
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 / ndf 
2χ  105.1 / 21

p0        0.1167± 59.82 
p1        0.1592± 0.4525 
p2            0± 0.2618 
p3        0.3514± -1.111 

 / ndf 
2χ  105.1 / 21

p0        0.1167± 59.82 
p1        0.1592± 0.4525 
p2            0± 0.2618 
p3        0.3514± -1.111 
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 / ndf 
2χ  126.2 / 22

p0        0.1192± 59.89 
p1        0.1626± 0.8852 
p2            0± 0.2513 
p3        0.1781± 0.9477 

 / ndf 
2χ  126.2 / 22

p0        0.1192± 59.89 
p1        0.1626± 0.8852 
p2            0± 0.2513 
p3        0.1781± 0.9477 

��� � � �<��Y�� ! � 8GF A -10@?Y- O1% 0 - ,6CE3Y' ?Y-10B:<8GF A -10@?Y- O1% 0 - � Y��4�(' 	�) -/. B /4� ' 	�) R

periode de 10 h
0 1 2 3 4 5 6 7 8 9

periode de 10 h
0 1 2 3 4 5 6 7 8 9

<
b
u
r
s
t
>

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

 / ndf 2χ  19.62 / 7

p0        0.003528± 0.3574 

p1        0.005089± -0.02983 

p2            0± 0.6283 

p3        0.1636± -0.8748 

 / ndf 2χ  19.62 / 7

p0        0.003528± 0.3574 

p1        0.005089± -0.02983 

p2            0± 0.6283 

p3        0.1636± -0.8748 
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 / ndf 2χ  9.445 / 8

p0        0.003586± 0.3549 

p1        0.005116± -0.02656 

p2            0± 0.5712 

p3        0.1883± -1.688 

 / ndf 2χ  9.445 / 8

p0        0.003586± 0.3549 

p1        0.005116± -0.02656 

p2            0± 0.5712 

p3        0.1883± -1.688 
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 / ndf 2χ  18.21 / 9

p0        0.003591± 0.3575 
p1        0.005067± 0.03076 
p2            0± 0.5236 
p3        0.1629± 2.953 

 / ndf 2χ  18.21 / 9

p0        0.003591± 0.3575 
p1        0.005067± 0.03076 
p2            0± 0.5236 
p3        0.1629± 2.953 
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 / ndf 2χ  21.42 / 10

p0        0.003463± 0.3571 
p1        0.005029± 0.03035 
p2            0± 0.4833 
p3        0.1563± 2.953 

 / ndf 2χ  21.42 / 10

p0        0.003463± 0.3571 
p1        0.005029± 0.03035 
p2            0± 0.4833 
p3        0.1563± 2.953 
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 / ndf 2χ   39.8 / 15

p0        0.003376± 0.3525 

p1        0.004633± -0.03807 

p2            0± 0.3491 

p3        0.1212± 0.3337 

 / ndf 2χ   39.8 / 15

p0        0.003376± 0.3525 

p1        0.004633± -0.03807 

p2            0± 0.3491 

p3        0.1212± 0.3337 
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 / ndf 2χ  27.29 / 16

p0        0.003271± 0.3567 
p1        0.005392± 0.01444 
p2            0± 0.3307 
p3        0.1887± 4.181 

 / ndf 2χ  27.29 / 16

p0        0.003271± 0.3567 
p1        0.005392± 0.01444 
p2            0± 0.3307 
p3        0.1887± 4.181 
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 / ndf 2χ  66.22 / 17

p0        0.003483± 0.3572 
p1        0.004751± 0.01269 
p2            0± 0.3142 
p3        0.3271± -1.49 

 / ndf 2χ  66.22 / 17

p0        0.003483± 0.3572 
p1        0.004751± 0.01269 
p2            0± 0.3142 
p3        0.3271± -1.49 
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 / ndf 2χ  55.12 / 18

p0        0.003334± 0.3577 
p1        0.004351± 0.04568 
p2            0± 0.2992 
p3        0.1073± 2.662 

 / ndf 2χ  55.12 / 18

p0        0.003334± 0.3577 
p1        0.004351± 0.04568 
p2            0± 0.2992 
p3        0.1073± 2.662 
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 / ndf 2χ  10.84 / 11

p0        0.003469± 0.3577 

p1        0.005162± -0.007378 

p2            0± 0.4488 

p3        0.5739± 3.474 

 / ndf 2χ  10.84 / 11

p0        0.003469± 0.3577 

p1        0.005162± -0.007378 

p2            0± 0.4488 

p3        0.5739± 3.474 
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 / ndf 2χ  29.32 / 12

p0        0.003511± 0.3578 
p1        0.004817± 0.02374 
p2            0± 0.4189 
p3        0.2147± -2.43 

 / ndf 2χ  29.32 / 12

p0        0.003511± 0.3578 
p1        0.004817± 0.02374 
p2            0± 0.4189 
p3        0.2147± -2.43 
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 / ndf 2χ  42.32 / 13

p0        0.003523± 0.3567 

p1        0.004917± -0.02375 

p2            0± 0.3927 

p3        0.166± 4.555 

 / ndf 2χ  42.32 / 13

p0        0.003523± 0.3567 

p1        0.004917± -0.02375 

p2            0± 0.3927 

p3        0.166± 4.555 
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 / ndf 2χ  46.86 / 14

p0        0.003341± 0.355 
p1        0.005181± 0.02682 
p2            0± 0.3696 
p3        0.1617± 0.3914 

 / ndf 2χ  46.86 / 14

p0        0.003341± 0.355 
p1        0.005181± 0.02682 
p2            0± 0.3696 
p3        0.1617± 0.3914 
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 / ndf 
2χ  73.78 / 19

p0        0.00317± 0.3611 

p1        0.00463± 0.05787 

p2            0± 0.2856 

p3        0.07327± -6.028 

 / ndf 
2χ  73.78 / 19

p0        0.00317± 0.3611 

p1        0.00463± 0.05787 

p2            0± 0.2856 

p3        0.07327± -6.028 
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 / ndf 2χ  86.58 / 20

p0        0.002981± 0.3567 

p1        0.004123± -0.03851 

p2            0± 0.2732 

p3        0.1216±  1.54 

 / ndf 2χ  86.58 / 20

p0        0.002981± 0.3567 

p1        0.004123± -0.03851 

p2            0± 0.2732 

p3        0.1216±  1.54 
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 / ndf 2χ  129.9 / 21

p0        0.003227± 0.3504 
p1        0.004233± 0.03521 
p2            0± 0.2618 
p3        0.1063± 3.488 

 / ndf 2χ  129.9 / 21

p0        0.003227± 0.3504 
p1        0.004233± 0.03521 
p2            0± 0.2618 
p3        0.1063± 3.488 
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 / ndf 2χ  46.62 / 22

p0        0.002941± 0.3602 
p1        0.003751± 0.06738 
p2            0± 0.2513 
p3        0.06386± -1.101 

 / ndf 2χ  46.62 / 22

p0        0.002941± 0.3602 
p1        0.003751± 0.06738 
p2            0± 0.2513 
p3        0.06386± -1.101 
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 / ndf 
2χ  7.905 / 7

p0        0.002288± 0.331 
p1        0.003241± 0.014 
p2            0± 0.6283 
p3        0.2306± 2.241 

 / ndf 
2χ  7.905 / 7

p0        0.002288± 0.331 
p1        0.003241± 0.014 
p2            0± 0.6283 
p3        0.2306± 2.241 
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 / ndf 2χ   26.4 / 8

p0        0.002268± 0.3295 

p1        0.003188± -0.01857 

p2            0± 0.5712 

p3        0.1728± -1.89 

 / ndf 2χ   26.4 / 8

p0        0.002268± 0.3295 

p1        0.003188± -0.01857 

p2            0± 0.5712 

p3        0.1728± -1.89 
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 / ndf 2χ  15.25 / 9

p0        0.0023± 0.3305 

p1        0.002947± -0.003588 

p2            0± 0.5236 

p3        0.9697± -0.1273 

 / ndf 2χ  15.25 / 9

p0        0.0023± 0.3305 

p1        0.002947± -0.003588 

p2            0± 0.5236 

p3        0.9697± -0.1273 
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 / ndf 2χ  28.72 / 10

p0        0.00228± 0.3319 
p1        0.003284± -0.0092 
p2            0± 0.4833 
p3        0.3373± -2.396 

 / ndf 2χ  28.72 / 10

p0        0.00228± 0.3319 
p1        0.003284± -0.0092 
p2            0± 0.4833 
p3        0.3373± -2.396 
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 / ndf 2χ  15.54 / 15

p0        0.002167± 0.3319 

p1        0.003194± -0.03293 

p2            0± 0.3491 

p3        0.08954± 0.1544 

 / ndf 2χ  15.54 / 15

p0        0.002167± 0.3319 

p1        0.003194± -0.03293 

p2            0± 0.3491 

p3        0.08954± 0.1544 
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 / ndf 2χ  50.47 / 16

p0        0.002178± 0.3295 

p1        0.003212± -0.03492 

p2            0± 0.3307 

p3        0.08414± 1.098 

 / ndf 2χ  50.47 / 16

p0        0.002178± 0.3295 

p1        0.003212± -0.03492 

p2            0± 0.3307 

p3        0.08414± 1.098 

periode de 20 h
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 / ndf 2χ  47.95 / 17

p0        0.002245± 0.329 

p1        0.003098± -0.02803 

p2            0± 0.3142 

p3        0.1086± -0.3858 

 / ndf 2χ  47.95 / 17

p0        0.002245± 0.329 

p1        0.003098± -0.02803 

p2            0± 0.3142 

p3        0.1086± -0.3858 

periode de 21 h
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periode de 21 h
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 / ndf 2χ  32.58 / 18

p0        0.002231±  0.33 

p1        0.003267± 0.007418 

p2            0± 0.2992 

p3        0.3922± 2.245 

 / ndf 2χ  32.58 / 18

p0        0.002231±  0.33 

p1        0.003267± 0.007418 

p2            0± 0.2992 

p3        0.3922± 2.245 

periode de 14 h
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 / ndf 2χ   19.5 / 11

p0        0.002234± 0.3303 

p1        0.003207± -0.02521 

p2            0± 0.4488 

p3        0.09325± 2.649 

 / ndf 2χ   19.5 / 11

p0        0.002234± 0.3303 

p1        0.003207± -0.02521 

p2            0± 0.4488 

p3        0.09325± 2.649 

periode de 15 h
0 2 4 6 8 10 12 14

periode de 15 h
0 2 4 6 8 10 12 14

<
b
u
r
s
t
>

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

 / ndf 2χ  28.54 / 12

p0        0.0023± 0.3311 

p1        0.003287± -0.006915 

p2            0± 0.4189 

p3        0.436± -0.01686 

 / ndf 2χ  28.54 / 12

p0        0.0023± 0.3311 

p1        0.003287± -0.006915 

p2            0± 0.4189 

p3        0.436± -0.01686 
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 / ndf 
2χ  33.44 / 13

p0        0.002201± 0.3306 

p1        0.003129± -0.036 

p2            0± 0.3927 

p3        0.05798± 4.627 

 / ndf 
2χ  33.44 / 13

p0        0.002201± 0.3306 

p1        0.003129± -0.036 

p2            0± 0.3927 

p3        0.05798± 4.627 

periode de 17 h
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 / ndf 2χ  33.59 / 14

p0        0.002186± 0.3305 

p1        0.003147± -0.01308 

p2            0± 0.3696 

p3        0.231± 1.329 

 / ndf 2χ  33.59 / 14

p0        0.002186± 0.3305 

p1        0.003147± -0.01308 

p2            0± 0.3696 

p3        0.231± 1.329 

periode de 22 h
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 / ndf 2χ  107.7 / 19

p0        0.002201± 0.3362 
p1        0.002998± 0.03702 
p2            0± 0.2856 
p3        0.08405± 0.7888 

 / ndf 2χ  107.7 / 19

p0        0.002201± 0.3362 
p1        0.002998± 0.03702 
p2            0± 0.2856 
p3        0.08405± 0.7888 
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 / ndf 2χ  48.85 / 20

p0        0.002098± 0.3344 
p1        0.003214± 0.04483 
p2            0± 0.2732 
p3        0.06228± -0.5352 

 / ndf 2χ  48.85 / 20

p0        0.002098± 0.3344 
p1        0.003214± 0.04483 
p2            0± 0.2732 
p3        0.06228± -0.5352 

periode de 24 h
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 / ndf 2χ  64.91 / 21

p0        0.002138± 0.3317 

p1        0.003358± -0.02038 

p2            0± 0.2618 

p3        0.1357± 3.263 

 / ndf 2χ  64.91 / 21

p0        0.002138± 0.3317 

p1        0.003358± -0.02038 

p2            0± 0.2618 

p3        0.1357± 3.263 

periode de 25 h
0 5 10 15 20 25

periode de 25 h
0 5 10 15 20 25

<
b
u
r
s
t
>

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

 / ndf 2χ   95.4 / 22

p0        0.002156± 0.3304 

p1        0.003127± -0.02052 

p2            0± 0.2513 

p3        0.144± 1.275 

 / ndf 2χ   95.4 / 22

p0        0.002156± 0.3304 

p1        0.003127± -0.02052 

p2            0± 0.2513 

p3        0.144± 1.275 
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 / ndf 
2χ  32.78 / 7

p0        0.00158± 0.3664 

p1        0.002187± 0.0113 

p2            0± 0.6283 

p3        0.2022± -1.657 

 / ndf 
2χ  32.78 / 7

p0        0.00158± 0.3664 

p1        0.002187± 0.0113 

p2            0± 0.6283 

p3        0.2022± -1.657 
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 / ndf 2χ  32.43 / 8

p0        0.001618± 0.3679 
p1        0.002219± 0.01316 
p2            0± 0.5712 
p3        0.1697± -0.4068 

 / ndf 2χ  32.43 / 8

p0        0.001618± 0.3679 
p1        0.002219± 0.01316 
p2            0± 0.5712 
p3        0.1697± -0.4068 
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 / ndf 2χ  59.22 / 9

p0        0.001553± 0.3673 
p1        0.002184± 0.02331 
p2            0± 0.5236 
p3        0.09257± 4.296 

 / ndf 2χ  59.22 / 9

p0        0.001553± 0.3673 
p1        0.002184± 0.02331 
p2            0± 0.5236 
p3        0.09257± 4.296 

periode de 13 h
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 / ndf 2χ  60.06 / 10

p0        0.001572± 0.3642 
p1        0.00233± -0.02493 
p2            0± 0.4833 
p3        0.05836± 3.075 

 / ndf 2χ  60.06 / 10

p0        0.001572± 0.3642 
p1        0.00233± -0.02493 
p2            0± 0.4833 
p3        0.05836± 3.075 

periode de 18 h
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 / ndf 2χ    108 / 15

p0        0.001476± 0.3624 

p1        0.002125± -0.05781 

p2            0± 0.3491 

p3        0.03578± -0.7077 

 / ndf 2χ    108 / 15

p0        0.001476± 0.3624 

p1        0.002125± -0.05781 

p2            0± 0.3491 

p3        0.03578± -0.7077 

periode de 19 h
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 / ndf 
2χ  127.3 / 16

p0        0.001541± 0.3674 

p1        0.00222± 0.05831 

p2            0± 0.3307 

p3        0.02993± 2.448 

 / ndf 
2χ  127.3 / 16

p0        0.001541± 0.3674 

p1        0.00222± 0.05831 

p2            0± 0.3307 

p3        0.02993± 2.448 

periode de 20 h
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 / ndf 2χ    103 / 17

p0        0.001533± 0.3684 
p1        0.002017± 0.04246 
p2            0± 0.3142 
p3        0.04857± 0.6729 

 / ndf 2χ    103 / 17

p0        0.001533± 0.3684 
p1        0.002017± 0.04246 
p2            0± 0.3142 
p3        0.04857± 0.6729 

periode de 21 h
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 / ndf 2χ  123.2 / 18

p0        0.001461± 0.3668 
p1        0.001921± -0.0277 
p2            0± 0.2992 
p3        0.07374±  1.01 

 / ndf 2χ  123.2 / 18

p0        0.001461± 0.3668 
p1        0.001921± -0.0277 
p2            0± 0.2992 
p3        0.07374±  1.01 

periode de 14 h
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 / ndf 
2χ  57.99 / 11

p0        0.001577± 0.3674 

p1        0.00226± 0.02034 

p2            0± 0.4488 

p3        0.1055± 1.811 

 / ndf 
2χ  57.99 / 11

p0        0.001577± 0.3674 

p1        0.00226± 0.02034 

p2            0± 0.4488 

p3        0.1055± 1.811 

periode de 15 h
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 / ndf 2χ  107.4 / 12

p0        0.001551± 0.3667 

p1        0.002148± -0.01802 

p2            0± 0.4189 

p3        0.125± 4.348 

 / ndf 2χ  107.4 / 12

p0        0.001551± 0.3667 

p1        0.002148± -0.01802 

p2            0± 0.4189 

p3        0.125± 4.348 

periode de 16 h
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 / ndf 2χ  67.67 / 13

p0        0.001538± 0.3664 
p1        0.002078± 0.02246 
p2            0± 0.3927 
p3        0.09464± 2.969 

 / ndf 2χ  67.67 / 13

p0        0.001538± 0.3664 
p1        0.002078± 0.02246 
p2            0± 0.3927 
p3        0.09464± 2.969 

periode de 17 h
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 / ndf 2χ  90.07 / 14

p0        0.001482± 0.3645 

p1        0.001996± -0.04417 

p2            0± 0.3696 

p3        0.03476± 2.122 

 / ndf 2χ  90.07 / 14

p0        0.001482± 0.3645 

p1        0.001996± -0.04417 

p2            0± 0.3696 

p3        0.03476± 2.122 

periode de 22 h
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 / ndf 2χ  184.2 / 19

p0        0.001434± 0.3665 
p1        0.002141± 0.02265 
p2            0± 0.2856 
p3        0.08186± 1.362 

 / ndf 2χ  184.2 / 19

p0        0.001434± 0.3665 
p1        0.002141± 0.02265 
p2            0± 0.2856 
p3        0.08186± 1.362 

periode de 23 h
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 / ndf 2χ  299.1 / 20

p0        0.001481± 0.3662 

p1        0.002097± -0.02415 

p2            0± 0.2732 

p3        0.06811± -3.762 

 / ndf 2χ  299.1 / 20

p0        0.001481± 0.3662 

p1        0.002097± -0.02415 

p2            0± 0.2732 

p3        0.06811± -3.762 

periode de 24 h
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 / ndf 2χ  220.7 / 21

p0        0.001498± 0.3681 
p1        0.002247± 0.03619 
p2            0± 0.2618 
p3        0.05196± -0.442 

 / ndf 2χ  220.7 / 21

p0        0.001498± 0.3681 
p1        0.002247± 0.03619 
p2            0± 0.2618 
p3        0.05196± -0.442 
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 / ndf 2χ  296.8 / 22

p0        0.001558± 0.3684 
p1        0.002124± 0.03283 
p2            0± 0.2513 
p3        0.06506± 1.979 

 / ndf 2χ  296.8 / 22

p0        0.001558± 0.3684 
p1        0.002124± 0.03283 
p2            0± 0.2513 
p3        0.06506± 1.979 
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 / ndf 2χ  22.51 / 27

p0        0.1143± 59.91 

p1        0.1665± 1.473 

p2            0± 0.6283 

p3        0.1058± -0.007581 

 / ndf 2χ  22.51 / 27

p0        0.1143± 59.91 

p1        0.1665± 1.473 

p2            0± 0.6283 

p3        0.1058± -0.007581 

70< base <150 kHz

periode de 10h20min

0 2 4 6 8 10

periode de 10h20min

0 2 4 6 8 10

 h
it

s)
3

ba
se

 (
10

52

54

56

58

60

62

64

66

68

 / ndf 
2χ  23.29 / 28

p0        0.1145± 59.89 

p1        0.1659± 0.8914 

p2            0± 0.608 

p3        0.1759± 2.105 

 / ndf 
2χ  23.29 / 28

p0        0.1145± 59.89 

p1        0.1659± 0.8914 

p2            0± 0.608 

p3        0.1759± 2.105 

70< base <150 kHz
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 / ndf 
2χ  31.24 / 29

p0        0.1146± 59.88 

p1        0.161± 0.3672 

p2            0± 0.589 

p3        0.4398± 2.976 

 / ndf 
2χ  31.24 / 29

p0        0.1146± 59.88 

p1        0.161± 0.3672 

p2            0± 0.589 

p3        0.4398± 2.976 

70< base <150 kHz
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 / ndf 
2χ  43.61 / 30

p0        0.1148± 59.93 

p1        0.157± 0.9706 

p2            0± 0.5712 

p3        0.1699± 0.3704 

 / ndf 
2χ  43.61 / 30

p0        0.1148± 59.93 

p1        0.157± 0.9706 

p2            0± 0.5712 

p3        0.1699± 0.3704 

70< base <150 kHz
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 / ndf 2χ  38.53 / 31

p0        0.1151± 59.96 

p1        0.161± 1.652 

p2            0± 0.5544 

p3        0.09713± -0.1286 

 / ndf 2χ  38.53 / 31

p0        0.1151± 59.96 

p1        0.161± 1.652 

p2            0± 0.5544 

p3        0.09713± -0.1286 

70< base <150 kHz
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 / ndf 
2χ  42.66 / 32

p0        0.1142± 59.93 

p1        0.159± 1.679 

p2            0± 0.5386 

p3        0.09593± 1.023 

 / ndf 
2χ  42.66 / 32

p0        0.1142± 59.93 

p1        0.159± 1.679 

p2            0± 0.5386 

p3        0.09593± 1.023 

70< base <150 kHz
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 / ndf 
2χ  49.99 / 33

p0        0.1141± 59.88 

p1        0.1682± 1.059 

p2            0± 0.5236 

p3        0.1459± -1.881 

 / ndf 
2χ  49.99 / 33

p0        0.1141± 59.88 

p1        0.1682± 1.059 

p2            0± 0.5236 

p3        0.1459± -1.881 

70< base <150 kHz
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2χ  50.18 / 34

p0        0.1141± 59.85 

p1        0.1569± -0.433 

p2            0± 0.5094 

p3        0.3826± 0.3157 

 / ndf 
2χ  50.18 / 34

p0        0.1141± 59.85 

p1        0.1569± -0.433 

p2            0± 0.5094 

p3        0.3826± 0.3157 
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 / ndf 
2χ  39.32 / 35

p0        0.1162± 59.82 

p1        0.1628± -0.4565 

p2            0± 0.496 

p3        0.3598± 3.403 

 / ndf 
2χ  39.32 / 35

p0        0.1162± 59.82 

p1        0.1628± -0.4565 

p2            0± 0.496 

p3        0.3598± 3.403 

70< base <150 kHz
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2χ  37.12 / 36

p0        0.1175±  59.8 

p1        0.166± -0.8368 

p2            0± 0.4833 

p3        0.1828±  3.77 

 / ndf 
2χ  37.12 / 36

p0        0.1175±  59.8 

p1        0.166± -0.8368 

p2            0± 0.4833 

p3        0.1828±  3.77 

70< base <150 kHz
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 / ndf 
2χ  52.93 / 37

p0        0.1145± 59.78 

p1        0.1696± -0.883 

p2            0± 0.4712 

p3        0.1753± 0.8214 

 / ndf 
2χ  52.93 / 37

p0        0.1145± 59.78 

p1        0.1696± -0.883 

p2            0± 0.4712 

p3        0.1753± 0.8214 

70< base <150 kHz
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2χ  22.94 / 38

p0        0.1154±  59.9 

p1        0.1608± 0.6661 

p2            0± 0.4597 

p3        0.2445± 3.986 

 / ndf 
2χ  22.94 / 38

p0        0.1154±  59.9 

p1        0.1608± 0.6661 

p2            0± 0.4597 

p3        0.2445± 3.986 

70< base <150 kHz
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2χ  66.31 / 39

p0        0.1139± 59.85 

p1        0.1644± 0.9537 

p2            0± 0.4488 

p3        0.163± 1.348 

 / ndf 
2χ  66.31 / 39

p0        0.1139± 59.85 

p1        0.1644± 0.9537 

p2            0± 0.4488 

p3        0.163± 1.348 

70< base <150 kHz
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2χ   47.1 / 40

p0        0.1135± 59.84 

p1        0.1686± 1.236 

p2            0± 0.4384 

p3        0.1231± 3.532 

 / ndf 
2χ   47.1 / 40

p0        0.1135± 59.84 

p1        0.1686± 1.236 

p2            0± 0.4384 

p3        0.1231± 3.532 

70< base <150 kHz
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 / ndf 
2χ  92.32 / 41

p0        0.1126± 59.81 

p1        0.1683±  1.09 

p2            0± 0.4284 

p3        0.1388± -2.555 

 / ndf 
2χ  92.32 / 41

p0        0.1126± 59.81 

p1        0.1683±  1.09 

p2            0± 0.4284 

p3        0.1388± -2.555 

70< base <150 kHz
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2χ  58.96 / 42

p0        0.1132± 59.85 

p1        0.164± 0.6886 

p2            0± 0.4189 

p3        0.2269± 1.963 

 / ndf 
2χ  58.96 / 42

p0        0.1132± 59.85 

p1        0.164± 0.6886 

p2            0± 0.4189 

p3        0.2269± 1.963 

70< base <150 kHz
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 / ndf 
2χ  65.36 / 43

p0        0.113±  59.8 

p1        0.1596± 0.5199 

p2            0± 0.4098 

p3        0.3081± -2.211 

 / ndf 
2χ  65.36 / 43

p0        0.113±  59.8 

p1        0.1596± 0.5199 

p2            0± 0.4098 

p3        0.3081± -2.211 

70< base <150 kHz
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 / ndf 
2χ  116.7 / 44

p0        0.1122± 59.74 

p1        0.1556± 0.6457 

p2            0± 0.4011 

p3        0.2508± -1.818 

 / ndf 
2χ  116.7 / 44

p0        0.1122± 59.74 

p1        0.1556± 0.6457 

p2            0± 0.4011 

p3        0.2508± -1.818 

70< base <150 kHz
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2χ    110 / 45

p0        0.1121± 59.75 

p1        0.1563± 1.089 

p2            0± 0.3927 

p3        0.1469± 3.562 

 / ndf 
2χ    110 / 45

p0        0.1121± 59.75 

p1        0.1563± 1.089 

p2            0± 0.3927 

p3        0.1469± 3.562 

70< base <150 kHz
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 / ndf 
2χ  116.7 / 46

p0        0.1119± 59.73 

p1        0.1514±  1.62 

p2            0± 0.3847 

p3        0.1004±   1.3 

 / ndf 
2χ  116.7 / 46

p0        0.1119± 59.73 

p1        0.1514±  1.62 

p2            0± 0.3847 

p3        0.1004±   1.3 

70< base <150 kHz
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2χ    142 / 47

p0        0.1121± 59.71 

p1        0.1476± 1.953 

p2            0± 0.377 

p3        0.08548± -2.378 

 / ndf 
2χ    142 / 47

p0        0.1121± 59.71 

p1        0.1476± 1.953 

p2            0± 0.377 

p3        0.08548± -2.378 
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2χ  121.7 / 48

p0        0.1117± 59.66 

p1        0.1483± 2.152 

p2            0± 0.3696 

p3        0.07669± -1.051 

 / ndf 
2χ  121.7 / 48

p0        0.1117± 59.66 

p1        0.1483± 2.152 

p2            0± 0.3696 

p3        0.07669± -1.051 

70< base <150 kHz
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2χ  61.97 / 49

p0        0.1102± 59.64 

p1        0.1504± -2.492 

p2            0± 0.3625 

p3        0.06398± -4.073 

 / ndf 
2χ  61.97 / 49

p0        0.1102± 59.64 

p1        0.1504± -2.492 

p2            0± 0.3625 

p3        0.06398± -4.073 

70< base <150 kHz
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2χ  109.6 / 50

p0        0.1087± 59.52 

p1        0.1486± 2.751 

p2            0± 0.3557 

p3        0.05751± -2.026 

 / ndf 
2χ  109.6 / 50

p0        0.1087± 59.52 

p1        0.1486± 2.751 

p2            0± 0.3557 

p3        0.05751± -2.026 

70< base <150 kHz

��� � � �<�)Y / ! � 8GF A -10�?Y- O1% 0 - ' - , :<8�5- -10W0 3Q' ��� � +% ��� ��
 � R D /4��� O1% 0 - � Y��4� ' 	 )�I(R

periode de 18h0min

0 2 4 6 8 10 12 14 16 18

periode de 18h0min

0 2 4 6 8 10 12 14 16 18

 h
it

s)
3

ba
se

 (
10

52

54

56

58

60

62

64

66

68

 / ndf 
2χ  132.3 / 51

p0        0.107± 59.49 

p1        0.1438±  3.03 

p2            0± 0.3491 

p3        0.05239± 2.045 

 / ndf 
2χ  132.3 / 51

p0        0.107± 59.49 

p1        0.1438±  3.03 

p2            0± 0.3491 

p3        0.05239± 2.045 

70< base <150 kHz
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2χ  122.9 / 52

p0        0.1065± 59.57 

p1         0.14± 3.145 

p2            0± 0.3427 

p3        0.05112± -1.221 

 / ndf 
2χ  122.9 / 52

p0        0.1065± 59.57 

p1         0.14± 3.145 

p2            0± 0.3427 

p3        0.05112± -1.221 
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2χ  121.9 / 53

p0        0.107± 59.71 

p1        0.1397± 3.172 

p2            0± 0.3366 

p3        0.05082± 0.7913 

 / ndf 
2χ  121.9 / 53

p0        0.107± 59.71 

p1        0.1397± 3.172 

p2            0± 0.3366 

p3        0.05082± 0.7913 
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2χ  92.95 / 54

p0        0.1084± 59.85 

p1        0.1408± 3.162 

p2            0± 0.3307 

p3        0.05171± 1.791 

 / ndf 
2χ  92.95 / 54

p0        0.1084± 59.85 

p1        0.1408± 3.162 

p2            0± 0.3307 

p3        0.05171± 1.791 
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2χ  151.2 / 55

p0        0.1084± 59.82 

p1        0.1409± 3.173 

p2            0± 0.325 

p3        0.05083± 1.786 

 / ndf 
2χ  151.2 / 55

p0        0.1084± 59.82 

p1        0.1409± 3.173 

p2            0± 0.325 

p3        0.05083± 1.786 

70< base <150 kHz
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2χ    166 / 56

p0        0.1089± 59.78 

p1        0.1422± 3.237 

p2            0± 0.3195 

p3        0.04923± 0.9627 

 / ndf 
2χ    166 / 56

p0        0.1089± 59.78 

p1        0.1422± 3.237 

p2            0± 0.3195 

p3        0.04923± 0.9627 

70< base <150 kHz
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 / ndf 2χ  151.6 / 57

p0        0.1094± 59.78 

p1        0.144± 3.168 

p2            0± 0.3142 

p3        0.05016± -0.5624 

 / ndf 2χ  151.6 / 57

p0        0.1094± 59.78 

p1        0.144± 3.168 

p2            0± 0.3142 

p3        0.05016± -0.5624 
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2χ  125.8 / 58

p0        0.1091± 59.75 

p1        0.1445±  3.05 

p2            0± 0.309 

p3        0.05211± 3.435 

 / ndf 
2χ  125.8 / 58

p0        0.1091± 59.75 

p1        0.1445±  3.05 

p2            0± 0.309 

p3        0.05211± 3.435 

70< base <150 kHz

periode de 20h40min

0 2 4 6 8 10 12 14 16 18 20 22

periode de 20h40min

0 2 4 6 8 10 12 14 16 18 20 22

 h
it

s)
3

ba
se

 (
10

52

54

56

58

60

62

64

66

68

 / ndf 
2χ  99.01 / 59

p0        0.1085±  59.7 

p1        0.1468± 2.701 

p2            0± 0.304 

p3        0.05847± 0.4555 

 / ndf 
2χ  99.01 / 59

p0        0.1085±  59.7 

p1        0.1468± 2.701 

p2            0± 0.304 

p3        0.05847± 0.4555 
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2χ  83.43 / 60

p0        0.1087± 59.69 

p1        0.1515± 2.352 

p2            0± 0.2992 

p3        0.06573± 3.052 

 / ndf 
2χ  83.43 / 60

p0        0.1087± 59.69 

p1        0.1515± 2.352 

p2            0± 0.2992 

p3        0.06573± 3.052 

70< base <150 kHz
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2χ  75.28 / 61

p0        0.1093± 59.69 

p1        0.1563± 1.975 

p2            0± 0.2945 

p3        0.07702± -1.313 

 / ndf 
2χ  75.28 / 61

p0        0.1093± 59.69 

p1        0.1563± 1.975 

p2            0± 0.2945 

p3        0.07702± -1.313 
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2χ  84.78 / 62

p0         0.11± 59.71 

p1        0.1594± -1.596 

p2            0±  0.29 

p3        0.09444± -9.451 

 / ndf 
2χ  84.78 / 62

p0         0.11± 59.71 

p1        0.1594± -1.596 

p2            0±  0.29 

p3        0.09444± -9.451 

70< base <150 kHz
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 / ndf 
2χ  147.4 / 63

p0         0.11± 59.71 

p1        0.1609± 1.106 

p2            0± 0.2856 

p3        0.1345± 0.6998 

 / ndf 
2χ  147.4 / 63

p0         0.11± 59.71 

p1        0.1609± 1.106 

p2            0± 0.2856 

p3        0.1345± 0.6998 

70< base <150 kHz

periode de 22h20min

0 2 4 6 8 10 12 14 16 18 20 22 24

periode de 22h20min

0 2 4 6 8 10 12 14 16 18 20 22 24

 h
it

s)
3

ba
se

 (
10

52

54

56

58

60

62

64

66

68

 / ndf 
2χ  180.7 / 64

p0        0.1108± 59.72 

p1        0.1613± 0.7615 

p2            0± 0.2813 

p3        0.1967± 0.768 

 / ndf 
2χ  180.7 / 64

p0        0.1108± 59.72 

p1        0.1613± 0.7615 

p2            0± 0.2813 

p3        0.1967± 0.768 
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2χ  188.3 / 65

p0        0.1114±  59.7 

p1        0.162± -0.4901 

p2            0± 0.2772 

p3        0.3057± -2.761 

 / ndf 
2χ  188.3 / 65

p0        0.1114±  59.7 

p1        0.162± -0.4901 

p2            0± 0.2772 

p3        0.3057± -2.761 

70< base <150 kHz
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 / ndf 
2χ  221.4 / 66

p0        0.1116± 59.66 

p1        0.1623± 0.3655 

p2            0± 0.2732 

p3        0.4077± -0.5959 

 / ndf 
2χ  221.4 / 66

p0        0.1116± 59.66 

p1        0.1623± 0.3655 

p2            0± 0.2732 

p3        0.4077± -0.5959 

70< base <150 kHz
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2χ  207.4 / 67

p0        0.1124± 59.68 

p1        0.1622± 0.3349 

p2            0± 0.2693 

p3        0.4476± 4.025 
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2χ  210.3 / 68

p0        0.1132± 59.68 

p1        0.1547± 0.2237 

p2            0± 0.2655 

p3        0.7038± 1.367 
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