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Non séparabilité et rétrocausation
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RÉSUMÉ. On argue que la non-localité quantique manifestée dans les
corrélations du genre espace est lue sur les formules comme une télégraphie
zigzagante d’information. Les termes interférentiels de Born promeuvent à
la fois un « calcul ondulatoire des probabilités » et une « télégraphie ondu-
latoire de l’information ».. Les réversibilités jointes de la propagation de
l’onde et de la corrélation entre prépations et mesures vient d’être à nouveau
vérifiée par Stefanov à Genève. On s’étonne qu’Einstein, dont les règles de
calcul pour le photon anticipaient celles du dualisme onde-particule de L. de
Broglie et de M. Born, n’ait pas proposé cette lecture relativiste des corrél-
ations.

ABSTRACT. We argue that the quantum non-locality displayed in space-
like correlations is expressed by the formulas as a zigzagging telegraphing of
information. Born’s interference terms promote together a “wavelike
probability calculus” and a “wave telegraphing of information”. The twin
reversibilities of wave propagation and of statistical correlation between
pre- and retro-parations has been once more tested by Stefanov in Geneva. It
is surprising that Einstein, whose computation rules for the photon
anticipated de Broglie’s and Born’s for the wave-particle dualism, did not
put forward such a relativistic reading of the correlations..

Pointée du doigt par Einstein [1] au Conseil Solvay de 1927 en termes
d’une expérience pensée, puis rediscutée par maints auteurs, la non-
séparabilité quantique est un des beaux paradoxes de l’histoire de la physi-
que. Un paradoxe, au sens étymologique, est « un énoncé surprenant mais
peut-être vrai », comme le fut en son temps le principe d’inertie.

Enoncée en 1926 par Born [2] suivi de Jordan [3], l’interprétation statisti-
que du dualisme onde-particule formalise un tout nouveau calcul ondulatoire
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GHV� SUREDELOLWpV RX� OD� SKpQRPpQRORJLH� LQWHUIpUHQWLHOOH� VH�GRQQH� OLEUH�FRXUV�'DQV�OD�F\EHUQpWLTXH�RQGXODWRLUH�DLQVL�SURSRVpH�O¶LQIRUPDWLRQ �RUJDQLVDWLRQDX� FRGDJH�� FRQQDLVVDQFH DX� GpFRGDJH�� HVW� WpOpJUDSKLpH>�@ UpYHUVLEOHPHQWHQWUH� SUpSDUDWLRQV HW�PHVXUHV� $ORUV� OHV� FRUUpODWLRQV� j� GLVWDQFH� GX� JHQUH�HVSDFH GHYHQXHV� HQ� ����� FRUUpODWLRQV� (35� >�@� DIILFKHQW� XQH� WpOpJUDSKLH�]LJ]DJDQWH� G¶LQIRUPDWLRQ� HW� GH� FDXVDWLRQ� OHV GHX[� FRQFHSWV� V¶LPSOLTXHQW�PXWXHOOHPHQW�VL�OD�SUREDELOLWp�HVW�SRVWXOpH�HVVHQWLHOOH�/¶LQWHUSUpWDWLRQ�VWDWLVWLTXH�GH� OD�PpFDQLTXH�RQGXODWRLUH DVVRFLH�PDQLIHV�WHPHQW� OHV� GHX[� UpYHUVLELOLWpV GH� OD SURSDJDWLRQ� GH� O¶RQGH HW� GH� O¶pFKDQJH�SUpGLFWLRQ�UpWURGLFWLRQ�� O¶RQGH� UHWDUGpH� VHUYDQW� j� OD� SUpGLFWLRQ� HW� O¶RQGH�DYDQFpH�j�OD�UpWURGLFWLRQ��(Q� ����� M¶DUJXDL� >�@� TXH�� OXH� GLUHFWHPHQW� VXU� O¶H[SpULHQFH� SHQVpH�G¶(LQVWHLQ� OD� FRUUpODWLRQ� GX� JHQUH� HVSDFH FRQVLVWDQW� HQ� O¶DOWHUQDWLYH�GpWHF�WLRQ�HQ�$ RX %�GH�OD�SDUWLFXOH�RFFXSDQW�XQH�RQGH�LVVXH�GH�2�HVW�WpOpJUDSKLpH�DOOHU�UHWRXU�YLD�OH�]LJ]DJ�$2%�RX�%2$��/D�QRQ�ORFDOWp�JpRPpWULTXH LOOXVWUDQW�OD�QRQ�VpSDUDELOLWp� DOJpEULTXH�UHVVHPEOH� DORUV� j�XQ�© MHX�GH�GpV�G¶$OLFH�DX�3D\V� GHV�0HUYHLOOHV ª�� FDU� OHV� GHX[�GpV� QH� VRQW� SDV�FRUUpOpV © ORUVTX¶DJLWpV�HQVHPEOH�GDQV�OH�FRUQHW ª�PDLV�© ORUV�GH�OHXUV�DUUrWV�VXU�OD�WDEOH ª��&¶HVW�HQWUH�FHV�GHX[�GpWHFWLRQV�TX¶HVW�SURSDJpH O¶LQWHUIpUHQFH VHORQ�%RUQ��0DLV�OH�YHQLQ�GX�© SDUDGR[H�UpWURFDXVDO ª�HVW�TXHOTXH�SHX�DWWpQXp��V¶pWDQW�GpMj�IDLW�VHQWLU�HQ�FH� TX¶XQH� F\EHUQpWLTXH� RQGXODWRLUH� QH� SHXW� IRUPDOLVHU� XQ� UpDOLVPH� IRUW� DX�VHQV�DQFLHQ�����,O�HVW�YUDLPHQW�VXUSUHQDQW TX¶HQ������(LQVWHLQ�DLW�RSSRVp�DX[�DXWHXUV�GH�OD�1RXYHOOH�0pFDQLTXH�4XDQWLTXH XQ�SDUDGR[H LVVX�GH�UqJOHV�GH�FDOFXO�pTXL�YDOHQWHV�j�FHOOHV�TX¶LO�DYDLW�OXL�PrPH�>�@�XWLOLVpHV�HQ������SRXU�OH�SKRWRQ��HW�FH�GDQV�XQ�FRQWH[WH� UHODWLYLVWH��)DLVDQW� IL�GH� OD� UpYHUVLELOLWp�GHV� IRUPXOHV�� LO�VXSSRVDLW� DOOHU� GH� VRL� TXH� OD� FDXVDOLWp� RSqUH� GX� SDVVp� YHUV� OH� IXWXU��FH� TXH�IHURQW�DXVVL�DSUqV�OXL�XQ�%HOO�>�@�RX�XQ�6KLPRQ\�>�@��&RPPHQW�O¶H[SHUW�TX¶LO�pWDLW�HQ�PpFDQLTXH�VWDWLVWLTXH�SRXYDLW�LO� µLJQRUHU¶� O¶REMHFWLRQ�GH�UpYHUVLELOLWp�IDLWH� j� %ROW]PDQQ� SDU� /RVFKPLGW�� HW OD� UpSOLTXH� GH� %ROW]PDQQ� DVVLPLODQW�O¶LUUpYHUVLELOLWp� SK\VLTXH� j� XQH� MXULVSUXGHQFH� SOXW{W� TX¶j� XQ� GURLW� �FH� VXU�TXRL�UHYLHQGUD�0HKOEHUJ�>��@���(Q� FDOFXO� FODVVLTXH� GHV� SUREDELOLWpV O¶LQYHUVLRQ� ED\HVLHQQH� LPSOLTXH� XQH�V\PpWULH�SDVVp�IXWXU SRXU�XQH�FRUUpODWLRQ�GX� W\SH� WHPSRUHO��/¶LUUpYHUVLELOLWp�GH� IDLW V¶H[SULPH� DORUV� HQ�SRQGpUDQW� OHV� SUREDELOLWpV� D� SULRUL� LQLWLDOH� HW� IL�QDOH��FH�SUREOqPH�pWDLW�GLW ©�GH�OD�SUREDELOLWp�GHV�FDXVHV�ª��&¶HVW�HQ�FHV�WHU�PHV� TXH� YDQ� GHU� :DDOV� >��@ IRUPDOLVHUD� OD� UpSRQVH� GH� %ROW]PDQQ� j� /RV�FKPLGW�����7RXW�FHOD��(LQVWHLQ�OH�VDYDLW�IRUW�ELHQ� HW�FHOD�G¶DXWDQW�SOXV�TXH�VD�IRUPXOH�>��@� GH� O¶pPLVVLRQ� VWLPXOpH FRQWLHQW� V\PpWULTXHPHQW� OHV� QRPEUHV�
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G¶RFFXSDWLRQ� LQLWLDO�HW�ILQDO��&RPPHQW�DORUV�VH�IDLW�LO�TX¶HQ������LO�Q¶DLW�SDV�pQRQFp� VRQ� H[SpULHQFH� SHQVpH� DX�PR\HQ� GHV� SURSDJDWHXUV� UHODWLYLVWHV� "�/D�UpSRQVH� HVW� FHUWDLQHPHQW� SV\FKRORJLTXH� �� XQH� FUR\DQFH� � LQGLVFXWpH� HQ� OD�FDXVDOLWp�UHWDUGpH�
&¶HVW�FH�SUpMXJp�TX¶RQ�UpFXVH�LFL��2Q�DUJXH�TXH�OD�PpFDQLTXH�RQGXODWRLUH�DYHF� VRQ� LQWHUSUpWDWLRQ� VWDWLVWLTXH� UHQRXYHOOH� OD� SHUVSHFWLYH�� HW� FH� GqV�O¶DERUG��HQ�DVVRFLDQW� OD�UpYHUVLELOLWp GH� OD�SURSDJDWLRQ�GH�O¶RQGH�j�FHOOH�GH�O¶LQYHUVLRQ�GH�OD�SUREDELOLWp��5HYR\RQV� DORUV� HQ� WHUPHV� GH� SURSDJDWHXUV� UHODWLYLVWHV� OH� SDUDGR[HG¶(LQVWHLQ��GDQV�OD�YHUVLRQ�SURSRVpH�SDU�+HLVHQEHUJ�>��@�HQ��������+HLVHQEHUJ� PHW� OH� SDUDGR[H HQ� IRUPH� DSSDUHQWpH� j� O¶HIIHW� +DQEXU\�%URZQ�7ZLVV�� 6RLW� XQ� IDLVFHDX� ODVHU� GH� IDLEOH� LQWHQVLWp� GLYLVp� ò� ò� SDU� XQ�VpSDUDWHXU��OHV�SKRWRQV�pWDQW�FRPSWpV�XQ�j�XQ��&H�Q¶HVW�SDV�HQ�2�VXU�OD�ODPH�TX¶D� OLHX� O¶RFFXUUHQFH� DOpDWRLUH PDLV� DX[� FRPSWDJHV HQ�$� HW� %��SDUFH� TXH�F¶HVW� SDU� O¶RSWLTXH� RQGXODWRLUH� TXH� VH� FDOFXOHQW� OHV� LQWHQVLWpV� WUDQVPLVH� HW�UpIOpFKLH�� HQ� 2� D� OLHX� XQH� LQWHUIpUHQFH�� /H� GRXEOH� FRXS� GH� GpV� HVW� GRQF�UpWURWpOpJUDSKLp�YHUV�OD�ODPH�/¶REMHFWLRQ�G¶(LQVWHLQ�pWDLW�GRQF�WULSOHPHQW� LQIRQGpH������,O�V¶\�UHQLH�OXL�PrPH� ���OD�V\PpWULH�GH�GURLW�SDVVp�IXWXU�HVW�PpFRQQXH� ���OD�UHODWLYLWp�Q¶HVW�SDV�YLROpH�6RXOLJQRQV� O¶pWURLWH� SDUHQWp� HQWUH� O¶HIIHW� +DQEXU\� %URZQ�7ZLVV� HW� OD�FRUUpODWLRQ�(35��,O�\�D�GDQV�OHV�GHX[�FDV�FRUUpODWLRQ�GX�JHQUH�HVSDFH�IRUPDO�LVpH�SDU� OD�VWDWLVWLTXH�TXDQWLTXH��/HV�GHX[�SKpQRPqQHV�VRQW�H[SpULPHQWDOH�PHQW�DYpUpV��HW�FH�VXU�GHV�GLVWDQFHV�PDFURVFRSLTXHV�0DLV�SRLQW�Q¶HVW�EHVRLQ�G¶DOOHU�FKHUFKHU�VL�ORLQ��FDU�XQ�SKpQRPqQH�DVWUR�QRPLTXH� EDQDO� LOOXVWUH� OD� UpWURGLFWLRQ� VWDWLVWLTXH� YLD� O¶RQGH� DYDQFpH�� /H�SKRWRQ�QRLUFLVVDQW�XQ�JUDLQ�G¶XQ�FOLFKp�QH�SURYLHQW�SDV�GX�SRLQW�REMHW�ILJXUp�SDU�FH�SRLQW�LPDJH��LO�VXUJLW�j�OD�GpWHFWLRQ��GH�OD�VXSHUSRVLWLRQ�G¶RQGHV�LVVXHV�GHV� PXOWLSOHV� VRXUFHV� SKRWRJUDSKLpHV�� &¶HVW� XQ� SKpQRPqQH� GH� UpWURFR�KpUHQFH��/HV�FODVVLTXHV� LQYRTXDLHQW�VRXYHQW�XQ�SULQFLSH�GH�UHWRXU�RSWLTXH� LQYHUVHWHQX�SRXU�OpJDO ELHQ�TXH�QRQ�FRQWU{ODEOH� +p�ELHQ��OH�UHWRXU�RSWLTXH�LQYHUVH�HVW�GX�GHUQLHU�EDQDO�HQ�RSWLTXH�TXDQWLTXH��$SUqV�PD�SURSRVLWLRQ�GH������GH�QRPEUHX[�DXWHXUV�RQW�SU{Qp�OD�UpWURFDX�VDWLRQ� YLD� O¶RQGH� DYDQFpH� QRWDPPHQW� &UDPHU� >��@� GDQV� VRQ� ,QWHUSUpWDWLRQ�WUDQVDFWLRQQHOOH�GH�OD�PpFDQLTXH�TXDQWLTXH���(Q�PpFDQLTXH�TXDQWLTXH�UHODWLYLVWH OD�PDWULFH 6��LOOXVWUpH�SDU�OH�JUDSKH�GH�)H\QPDQ��IRUPDOLVH�>�����@�HQ�WHUPHV�/RUHQW]�HW�&37�LQYDULDQWV�XQH�FRUUpO�DWLRQ� GH� 1� SUpSDUDWLRQV� HW� PHVXUHV�� /D� SUREDELOLWp� GH� WUDQVLWLRQ �3_%�� A
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_�3_%!_� HQWUH�XQ�pWDW�SUpSDUp �3_� HW�XQ�pWDW�PHVXUp _%!�V¶HQWHQG�HQ�SUpGLF�WLRQ� RX� HQ� UpWURGLFWLRQ�� /¶DPSOLWXGH� GH� FRUUpODWLRQ UpYHUVLEOH� KHUPLWLHQQH���3_%!� ��%_3!��H[SULPH� O¶LQWHUIpUHQH�G¶XQH�RQGH�GLYHUJHQWH�SUpSDUpH �3_�HW�G¶XQH�RQGH�FRQYHUJHQWH�PHVXUpH�_%!��UpWURSDUpH GLUD�+RHN]HPD�>��@� 3DU�H[HPSOH��VL�XQ�SKRWRQ�WUDQVLWH HQWUH�GHX[�SRODULVHXUV�OLQpDLUHV�G¶DQJOH�PXWXHO9� �%�� $��OD�SUREDELOLWp�GH�FRUUpODWLRQ YDXW�FRV�9��6¶LO�\�D�XQ�HQFKDvQHPHQW�GH� WUDQVLWLRQV� OD� IRUPXOH�GH�FRPSRVLWLRQ WRSRORJLTXHPHQW�LQYDULDQWH �3_%!� ���3_�!��_%!�V¶DSSOLTXH�'DQV� XQH�FRUUpODWLRQ�(35 O¶DPSOLWXGH V¶pFULW� GRQF��$_%! � �$_2!�2�_%!��GDQV�OD�FRUUpODWLRQ�(35% ª��%�SRXU�%RKP��OHV�pWDWV�PHVXUpV $�HW�%�VRQW�GHV�SRODULVDWLRQV�OLQpDLUHV�GH�SKRWRQV��2Q�YD�UpFXVHU�j�FH�SURSRV�GHX[�DVVHUWLRQV�UpFXUUHQWHV��3XLVTXH�OHV�GHX[�TXHVWLRQV SRVpHV�HQ�$�HW�%�VRQW�LQGpSHQGDQWHV HW�DUELWUDLUHV LO�HVW�FHUWDLQH�PHQW IDX[ G¶pQRQFHU� ©� XQH�PHVXUH� GH� O¶pWDW� �$_� IL[H� LQVWDQWDQpPHQW� j� GLV�WDQFH� O¶pWDW� _%!ª��F¶HVW� RXEOLHU� OHV� GHX[�FRQGLWLRQQHOV HQ�$�HW�%��/HV�SURE�DELOLWpV�MRLQWHV GHV�TXDWUH�SDLUHV�GH�UpSRQVHV�SRVVLEOHV�RQW����QRWDQW�RXL HW���QRQ�� OHV�YDOHXUV�DYpUpHV� ��_��� � ��_��� �ò�FRV��9 HW���_��� ���_��� �ò�VLQ��9��R��OH�FRQWDLUH�DYHF�XQ�DXWUH�W\SH�GH�© FDVFDGH ª��/¶DXWUH�DVVHUWLRQ�LQYDOLGH�HVW�© 'HX[�SDUWLFXOHV�LVVXHV�G¶XQH�PrPH�SUpSD�UDWLRQ�IRUPHQW�XQ�VHXO�V\VWqPH ª��FHOD�DYDLW�XQ�VHQV�HQ�PpFDQLTXH�QRQ�UHODWL�YLVWH� GH� 6FKURHGLQJHU�� TXL� IRUPDOLVDLW� XQ� V\VWqPH� GH� 1� SDUWLFXOHV� SDU� XQH�pTXDWLRQ�j��1�YDULDEOHV��0DLV� O¶DOJRULWKPH�UHODWLYLVWH�DGpTXDW�HVW� >�����@� OD�PDWULFH�6��GRQW�OH�JUDSKH ILJXUH�OD�© WRLOH ª�GX�WpOpJUDSKH���(LQVWHLQ�� UHIXVDQW� O¶LGpH� TXH� © 'LHX� MRXH� DX[� GpVª�� Q¶HQYLVDJHD� SDV� XQH�H[SOLFDWLRQ�GH�FH�W\SH��6KLPRQ\��%HOO��G¶DXWUHV��QRQ�SOXV��0DLV�OHV�H[SpULHQ�FHV� j� GRXEOH� GpFLVLRQ� GLIIpUpH� G¶$VSHFW� >��@� HW� GH� *LVLQ� >��@� PRQWUHQW�j�O¶pYLGHQFH TX¶XQH�PHVXUH�HVW�EHO�HW�ELHQ�XQH�UpWURSDUDWLRQ��5pFHPPHQW�6XD�UH]� >��@� D� DYDQFp� O¶K\SRWKqVH� DG� KRF GLWH� GH� OD� ©PXOWLVLPXOWDQpLWpª�� TXL�FRQWUHGLVDLW� j� OD� IRLV� OD� UHODWLYLWp� HW� OHV� TXDQWD �� (OOH� D� pWp� UpIXWpH� SDU� XQH�H[SpULHQFH�GH�6WHIDQRY�>��@��

4X¶D�GRQF�GH�VL�UpYROWDQW�O¶LGpH�GH�OD�UpWURFDXVDWLRQ��DFFHSWpH�SDU�OHV�(X�OHU�� %D\HV�� /RVFKPLGW� "� 5HYrWXH� HQ� PpFDQLTXH� TXDQWLTXH� G¶XQ� XQLIRUPH�LQWHUIpUHQWLHO� HOOH�\�RSqUH�VXU�GHV�LQWHUYDOOHV�G¶HVSDFH�RX�GH�WHPSV�PDFURV�FRSLTXHV�>��@�,QWHUSUpWpH�DORUV�>�@�FRPPH�XQH�WpOpJUDSKLH�RQGXODWRLUH�G¶LQIRUPDWLRQ� OD�SK\VLTXH� GHV� TXDQWD� HVW�� VHORQ�:LJQHU� >��@� XQH� SV\FKRSK\VLTXH� /HV� QRX�YHDX[�© FRQTXLVWDGRUV ª�GHYURQW�GRQF�V¶KDELWXHU�j� OD�YXH�© G¶pWRLOHV�QRXYHO�OHV�VXUJLHV�G¶XQ�FLHO�LJQRUp ª��
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3V\FKRFLQqVH� HW� WpOpJUDSKLH� VXSUDOXPLQHXVH�� /D� IRUPXOH� G¶LQYHUVLRQ� GH�%D\HV� VXJJqUH� O¶H[LVWHQFH� G¶XQH� UpFLSURFLWp� SV\FKRFLQqVH�DFTXLVLWLRQ� GH�FRQQDLVVDQFH� 4XH�O¶XQH�VRLW�QRUPDOH HW�O¶DXWUH�SDUDQRUPDOH UHOqYH�DORUV�GH�OD�MXULVSUXGHQFH��QRQ�GX�GURLW��(Q�SK\VLTXH��RQ�HVW�UDPHQp�j�XQ�FKRL[�G¶XQLWpV�SUDWLTXHV��/¶XQLWp� G¶LQIRUPDWLRQ�� OH� ELW�� HVW� DGDSWpH� j� OD� ORJLTXH� ELQDLUH�� /¶XQLWp�WKHUPLTXH�G¶HQWURSLH��GLVRQV�OH�FODXVLXV��GpULYH�KLVWRULTXHPHQW�G¶XQH�GpILQL�WLRQ�GH�O¶XQLWp�GH�WHPSpUDWXUH�YLD�O¶pTXDWLRQ�GHV�JD]�SDUIDLWV�SY� �57��(Q�IDLWOD�FRQVWDQWH�5�HVW�XQ�QRPEUH�SHWLW��OHV�FODVVLTXHV�DXUDLHQW�SX�SRVHU�5 ��SDU�GpILQLWLRQ GH� OD� WHPSpUDWXUH� OXH� VXU� XQ� WKHUPRPqWUH� j� JD]� SDUIDLW���2U�� 1QRWDQW�OH�QRPEUH�G¶$YRJDGUR�HW�N�OD�FRQVWDQWH�GH�%ROW]PDQQ��RQ�D�5�1  �N��R��N�ORJ���HVW�OH�IDFWHXU�pFKDQJHDQW�LQIRUPDWLRQ ,�HW�QpJXHQWURSLH 1H�YLD�1H�,� �N�ORJ����'H�IDLW��© N�HVW�WUqV�SHWLW SDUFH�TXH�OHV�PROpFXOHV�VRQW�WUqV�SHWLWHV ª��F¶HVW� DLQVL� TXH� SRXU� QRXV� ©� OD� FRQQDLVVDQFH� HVW� WUqV� ERQ� PDUFKp� PDLV�O¶RUJDQLVDWLRQ�KRUV�GH�SUL[�ª��$XWUHPHQW�GLW��© OD�FRQQDLVVDQFH�HVW�QRUPDOH�HW�OD�SV\FKRFLQqVH�SDUDQRUPDOH ª��+��6FKPLGW��5��-DKQ�RQW�WHVWp�OD�SV\FKRFLQqVH�FRPPH�XQ�SKpQRPqQH�SHWLW�PDLV� UpSpWDEOH� -DKQ� >��@� D� UHODWp� VHV� WUDYDX[� GDQV� GHV�&RQJUqV� ,QWHUQDWLR�QDX[��8QH� H[SpULHQFH� © (35� SOXV� 3. ª� YLD� OD� YHUVLRQ� GH� +HLVHQEHUJ� GH�O¶H[SpULHQFH� SHQVpH� G¶(LQVWHLQ� VHUDLW� WUqV� VLJQLILFDWLYH�� 'HX[� SKRWR�FRPSWHXUV�UHFHYDQW�OHV�IDLVFHDX[�VpSDUpV�j�SDUWLU�G¶XQ�IDLVFHDX�ODVHU�VHUDLHQW�O¶XQ�SDVVLI�� O¶DXWUH�© WUDLWp�SDU�XQ�DJHQW ª��2Q�SUpYRLW�TXH�VL�© O¶DJHQW ª�DXJ�PHQWH�RX�GLPLQXH�© j�YRORQWp ª�OH�IOX[�GH�SKRWRQV�VXU�©VRQª�IDLVFHDX�OH�IOX[�VXU� O¶DXWUH� IDLVFHDX� VHUD� GLPLQXp�RX�DXJPHQWp�G¶DXWDQW��XQH� WpOpJUDSKLH� VX�SUD�OXPLQHXVH��&H� VHUDLW�PrPH�XQH�© UpWUR�WpOpJUDSKLH ª� VL�© OH� IDLVFHDX�RE�VHUYp ª�HVW�UHSOLp�SDU�XQH�ILEUH�RSWLTXH���
(Q�EUHI��O¶LQWHUSUpWDWLRQ�LFL�SURSRVpH�GH�OD�PpFDQLTXH�TXDQWLTXH�UHODWLYLVWHFRQVLVWH�HQ�OD�OHFWXUH�OLWWpUDOH�GH�VHV�pTXDWLRQV�����
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