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RÉSUMÉ. Le rôle des accumulations transitoires d'électrons est apparu pro-
gressivement importante, durant les années 90, dans les expériences de pro-
duction de réactions nucléaires, par mise en condition froide, en particulier
dans les expériences de fusion. Ces accumulations sont la cause probable de
l'abaissement de la barrière de Coulomb entre noyaux. Dans ce papier, il est
d'abord effectué un rappel des éléments de base du problème, en particulier
de la dimension fractale du milieu où se produisent les réactions nucléaires
impliquant les mêmes noyaux. Ensuite il est fait l'analyse du rôle du vide
quantique et de celui des accumulations d'électrons, dont une étude expéri-
mentale plus précise pourrait fournir des informations sur la structure 3D de
l'électron. Et enfin, il est montré que les accumulations d'électrons pourraient
constituer un milieu de choix pour la réalisation d'expériences sur l'effet Ca-
simir dynamique.

ABSTRACT. The role of electron transitory accumulations has been
appearing progressively important, during the 90th, in nuclear reactions
experiments, performed by putting the medium into cold condition,
particularly in fusion experiments. Those accumulations can perform the
lowering of the Coulomb barrier. In this paper, the basic elements of the
problem are firstly recalled, particularly the fractal dimension of the medium
where are occurring the nuclear reactions involving the same nuclei. The
role  of quantum vacuum and the one of electron accumulations are then
analysed. Their experimental study could afford informations about the 3D
structure of the electron. At last it is shown that electron accumulations
could be a well suited medium for performing experiments about the
dynamical Casimir effect.
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XQ� FRXUDQW�LPSXOVLRQQHO� GDQV� XQ� PLOLHX� GHXWpUp� VROLGH� �FRQWHQDQW� SDU� H[HPSOH� GHV�QR\DX[�GH�GHXWpULXP�GDQV�XQ�FRPSRVp�VROLGH��RX�ELHQ�FRPSRVp�GH�GHXWpULXP�JHOp���FH�TXL�HVW�OH�FDV�GHV�H[SpULHQFHV�IDLWHV�j�15/��GXUDQW�OHV�DQQpH����GX�VLqFOH�GHUQLHU�>������@�/HV�VHXOHV�SDUWLFXOHV�GpWHFWpHV�pWDLHQW�GHV�QHXWURQV��DORUV�TX
RQ�D�GH�ERQ�QHV� UDLVRQV� G
HVWLPHU� TXH�GDQV�XQ� WHO� SURFHVVXV��G
DXWUH�SDUWLFXOHV��SULQFLSD�OHPHQW� GHV� QR\DX[� G
+pOLXP� ��� VRQW SURGXLWHV� HQ� JUDQGH� TXDQWLWp�� FRPPH�FHOD�D�pWp�PHQWLRQQp�SOXV�KDXW�>��@��/D�GpWHFWLRQ�TXDQWLWDWLYH�SUpFLVH�GH�FHV�QR\DX[�� WHOV� TXH� FHX[�G
+pOLXP���� SRVH�GHV� SUREOqPHV�H[SpULPHQWDX[�GLIIL�FLOHV�� FH� TXL� H[SOLTXH� OD� UDUHWp� GH� WHOV� UpVXOWDWV� H[SpULPHQWDX[� GDQV OHV� H[�SpULHQFHV�GH�IXVLRQ�QXFOpDLUH�SDU�PLVH�HQ�FRQGLWLRQ�IURLGH��/H�UDSSRUW�HQWUH�OH�QRPEUH�GH�QR\DX[�G
+pOLXP���SURGXLWV�SDU�LPSXOVLRQ�GH�FRXUDQW�HW�FHOXL�GHV�QHXWURQV�VHPEOH�rWUH�GH�O
RUGUH�GH���� j�����&H�TXL�D�pWp�PHVXUp�GDQV�FHV�H[SpULHQFHV��FH�VRQW�GHV�GRQQpHV�PDFURVFR�SLTXHV�� F
HVW� OH�QRPEUH�GH�QHXWURQV��F
HVW� OH�FRXUDQW�GH�FUrWH�GHV� LPSXOVLRQV�GH� FRXUDQW��2Q� SHXW� HVVD\HU�� SDU� GHV� UHODWLRQV� GLPHQVLRQQHOOHV�� G
pWDEOLU� XQ�GRPDLQH�GH�FRPSDUDLVRQ�HQWUH�PRGqOH�PDFURVFRSLTXH�HW�H[SpULHQFH��SDU�XQH�GpPDUFKH�SXUHPHQW�FODVVLTXH�HW�QRQ�TXDQWLTXH��SRXU� OHV�SDUDPqWUHV�GX�FRX�UDQW�,�7RXW� G
DERUG� LO� \� D� OLHX�GH� WHQLU� FRPSWH�GH�FH�TXH� OD�SURGXFWLRQ�GH�QHX�WURQV�� WpPRLQ� GHV� UpDFWLRQV� QXFOpDLUHV�� QH� FRPPHQFH� j� VH� SURGXLUH� TX
DX�PD[LPXP�GH�FRXUDQW��/H�FRXUDQW�WUDYHUVDQW�OH�PLOLHX�D�XQ�SUHPLHU�U{OH��FHOXL�GH�FKDXIIHU�OH�PLOLHX�GHXWpUp��/
pQHUJLH�GLVVLSpH�j�OD�FUrWH�GH�O
LPSXOVLRQ�pWDQW�SURSRUWLRQQHOOH�j�,ð��RQ�SHXW�VXSSRVHU��HQ�SUHPLqUH�DSSUR[LPDWLRQ��TX
HOOH�HVW�DXVVL�SURSRUWLRQQHOOH�DX�FDUUp�GH�OD�YLWHVVH�PR\HQQH�GHV�LRQV�Y����Y��pWDQW�OD�FRPSRVDQWH� WKHUPLTXH� GH� OD� YLWHVVH� PR\HQQH� GHV� LRQV� YP DX�PD[LPXP� GH�FRXUDQW� ,��'
R�� XQH� SUHPLqUH� SURSRUWLRQQDOLWp� HQWUH� ,� HW� OD� YLWHVVH�PR\HQQH�GHV� GHXWpURQV�� '
DXWUH� SDUW�� FHV� PrPHV� GHXWpURQV�� VRQW� VRXPLV� DX[� IRUFHV�pOHFWURPDJQpWLTXHV�� (Q� VH� SODoDQW� G
XQ� SRLQW� GH� YXH�PDFURVFRSLTXH� HW� QRQ�TXDQWLTXH��RQ�SHXW�XWLOLVHU�OHV�WHFKQLTXHV�GH�O
pOHFWURG\QDPLTXH�3UDWLTXHPHQW�� OH� FDOFXO� GH� OD� YLWHVVH� PR\HQQH� GHV� GHXWpURQV�� WHQDQW�FRPSWH� GHV� IRUFHV� pOHFWURPDJQpWLTXHV�� SDVVH� SDU� O
XWLOLVDWLRQ� WULGLPHQVLRQ�QHOOH�G
XQH�H[SUHVVLRQ�GH� OD� IRUFH�pOHFWURPDJQpWLTXH�HQWUH�pOpPHQWV�GH�FRX�UDQW�� HQ� SUHQDQW� FRPPH� YDOHXU� LQLWLDOH� Y� OD� YDOHXU� GH� OD� YLWHVVH� WKHUPLTXH��/
H[SUHVVLRQ� GRQQDQW�� DSUqV� LQWpJUDWLRQ�� OD� YLWHVVH� PR\HQQH� GHV� GHXWpURQV��FRQWLHQGUD�GRQF�HQ�IDFWHXU�OH�FDUUp�GX�FRXUDQW�,ð�HW�Y���/D�YLWHVVH�PR\HQQH�YPGHV� GHXWpURQV� DX� PD[LPXP� GH� FRXUDQW� HVW� GRQF� SURSRUWLRQQHOOH� j� OD� SXLV�



$FFXPXODWLRQV�G
pOHFWURQV�HW�YLGH�TXDQWLTXH ���
VDQFH� WURLV� GH� OD� YDOHXU� GX� FRXUDQW� GH� FUrWH� HW� OHXU�pQHUJLH�PR\HQQH�(P HVW�GRQF�SURSRUWLRQQHOOH�j�OD�SXLVVDQFH�VL[�GH�OD�YDOHXU GX�FRXUDQW�GH�FUrWH�

(P | ,�� ����

)LJXUH� ��� &URLVVDQFH� GX� IOX[� GH� QHXWURQV� GDQV� �S�� SURGXLWV� j� SDUWLU� GH� OD� FUrWH� GX�FRXUDQW��HQ�IRQFWLRQ�GH�OD�YDOHXU�GX�FRXUDQW�GH�FUrWH�,��/HV�H[SpULPHQWDWHXUV�UHYHQGLTXDLHQW�XQH�FURLVVDQFH�SURSRUWLRQQHOOH�j�,���
(Q�FRPELQDQW�����HW�������RQ�REWLHQW�XQH�H[SUHVVLRQ�GX�WDX[�GH�SURGXFWLRQ�GHV�UpDFWLRQV�GH�IXVLRQ�
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��� 0��5DPEDXW
,O�IDXW�UHPDUTXHU�TXH�FHWWH�UHODWLRQ�Q
HVW�YDODEOH�TXH�SRXU�FH�W\SH�G
H[Sp�ULHQFH�� DYHF� XQ� FRXUDQW� LPSXOVLRQQHO� WUDQVLWRLUH� HW� XQ� GpEXW� GH� SURGXFWLRQ�G
pYqQHPHQWV� QXFOpDLUHV� DX�PD[LPXP�GH�FRXUDQW��/D�SHQWH�S�Q�� HVW� DXVVL� OD�GLPHQVLRQ�IUDFWDOH�'�GX�PLOLHX�FDUDFWpULVp�SDU�Q pOHFWURQV�DXWRXU�GHV�VLWHV�GH�FROOLVLRQ��3DU�H[HPSOH��SRXU�Q ������' ������VHORQ� OHV�FDOFXOV�GH� WUDYHUVpH�GH�OD EDUULqUH�GH�&RXORPE��RQ�REWLHQW�OD�ORL�GH�YDULDWLRQ�

5
�5� ��,
�,������ ����
,O� DYDLW� pWp� DQQRQFp�� SDU� OHV� H[SpULPHQWDWHXUV� XQH� ORL� VHORQ� OD� SXLVVDQFH�GL[LqPH� ,�� �ILJXUH�����2Q�SHXW� DYDQFHU�TXH�FHWWH�SXLVVDQFH� ,�� UHQG�FRPSWH�GX�UpVXOWDW�H[SpULPHQWDO��GDQV�OD�PHVXUH�R��OH�PLOLHX�Q
pWDLW�TXH�SDUWLHOOHPHQW�LRQLVp��HW�LQKRPRJqQH�HQ�GHQVLWp��HW�DORUV�TXH�OHV�FDOFXOV�PHQDQW�j�OD�UHODWLRQ������VXSSRVDLHQW�XQH�LRQLVDWLRQ�FRPSOqWH�DLQVL�TX
XQH�GHQVLWp�FRQVWDQWH�GDQV�WRXW�OH�YROXPH�LPSOLTXp��&RPPH�LO�HVW�pFULW�SOXV�KDXW��YX�OHV�GRQQpHV�LQFRP�SOqWHV�VXU�OHV�WDX[�GH�SURGXFWLRQ�QXFOpDLUHV��LO�IDXW�VH�FRQWHQWHU�GH�FH�JHQUH�GH�FRQFRUGDQFH�PDFURVFRSLTXH�HQWUH�OH�PRGqOH�HW�O
H[SpULHQFH��FRQFRUGDQFH�TXL�DSSDUDvW�FRPPH�QH�GpPHQWDQW�SDV�OHV�K\SRWKqVHV�IDLWHV�3OXV� UpFHPPHQW� DYHF� GHV�PR\HQV� EHDXFRXS� SOXV�PRGHVWHV� TXH� FHX[� GH�15/�� GHV� UpVXOWDWV� VHPEODEOHV� RQW� pWp� REWHQXV� GDQV� XQ� ODERUDWRLUH� IUDQoDLV�SDU�<X�.��.XULOHQNRY�HW�0��6NRZURQHN�>��@��8QH�SRXGUH�GH�3DOODGLXP�GRSp�SDU� GX� GHXWpULXP�� SURYHQDQW� G
XQH� FDWKRGH� FUHXVH� pWDLW� UpSDQGXH� GDQV�O
HVSDFH�HQWUH�FDWKRGH�HW�DQRGH�SHQGDQW�OH�SDVVDJH�G
XQH�LPSXOVLRQ�GH�FRXUDQW�GH�TXHOTXHV�QDQRVHFRQGHV��WUDQVSRUWDQW�XQH�pQHUJLH�GH�O
RUGUH�GX�-RXOH��DORUV�TXH� O
pQHUJLH� DSSRUWpH� GDQV� OH� FDV� GH� 15/� pWDLW� PHVXUpH� HQ� NLORMRXOH�� /D�SURGXFWLRQ� GH� QHXWURQV�� SRXU� XQ� -RXOH� GDQV� O
LPSXOVLRQ� GH� FRXUDQW� pWDLW� GH�O
RUGUH�GH��[��� ± ��� GDQV��S��FH�TXL�HVW�FRKpUHQW�DYHF�OHV�H[SpULHQFHV�15/��'DQV� FHV� H[SpULHQFHV� OD� GpWHFWLRQ� GH� QR\DX[� G
+pOLXP� �� Q
D� PDOKHXUHXVH�PHQW�SDV�pWp�SRVVLEOH��WRXW�FRPPH�GDQV�FHOOHV�GH 15/��0DLV�LO�pWDLW�PRQWUp��HQ�RXWUH�����TXH�OH�PLOLHX��GDQV�OHTXHO�pWDLHQW�GpWHFWpV�OHV�QHXWURQV��GHPHXUDLW�IURLG�HW�Q
pWDLW�SDV�WKHUPRQXFOpDLUH�����TX
LO�\�DYDLW�SURGXFWLRQ�G
LRQV�pQHUJp�WLTXHV�� GH� O
RUGUH� GX�0HY�� ��� HW� GH� UD\RQV�;�GXUV�� REVHUYDWLRQV� TXL� VRQW� HQ�DFFRUG�DYHF�OH�PRGqOH�PDFURVFRSLTXH�SURSRVp�

� 5{OH�VRXV�MDFHQW�GX�YLGH�TXDQWLTXH�GDQV�OHV�UpDFWLRQV�QXFOpDLUHV�REWHQXHV�SDU�PLVH�HQ�FRQGLWLRQ�IURLGH/H� IRQFWLRQQHPHQW� GX� SURFHVVXV� GH�PLVH� HQ� FRQGLWLRQ� IURLGH� G
XQ�PLOLHX�pWDQW�IRQGp�VXU�OD�O
DSSDULWLRQ�GDQV�FH�PLOLHX�G
RVFLOODWHXUV�GLSRODLUHV��XQ�DXWUH�pOpPHQW�HVW�j�VRXOLJQHU��F
HVW�OH�U{OH�GX�YLGH�TXDQWLTXH��,O�D�pWp�UHFRQQX��GpMj�GHSXLV�SOXVLHXUV�GL]DLQHV�G
DQQpHV��TXHO�U{OH�SRXU�OH�PDLQWLHQ�GX�IRQFWLRQQH�



$FFXPXODWLRQV�G
pOHFWURQV�HW�YLGH�TXDQWLTXH ���
PHQW� G
XQ� RVFLOODWHXU� GLSRODLUH� >��@�� LO� SRXYDLW� MRXHU�� 5DSSHORQV� VXFFLQFWH�PHQW�TXHOV�VRQW�OHV�pOpPHQWV�HVVHQWLHOV�FRQGXLVDQW�j�OD�UHFRQQDLVVDQFH�GX�U{OH�GH� O
pQHUJLH�GX�YLGH�TXDQWLTXH��/
+DPLOWRQLHQ�GX�V\VWqPH�+�HVW�FRPSRVp�GH�FHOXL�GH�O
RVFLOODWHXU�SOXV�FHOXL�GX�FKDPS�DYHF�OHTXHO�LO�LQWHUDJLW�+) �

+� �����P���S ±�H�F�$�ð���������PZð�[ð���+) ����
+) HVW�GH�OD�IRUPH�

+)  �6 K:N ��D NO DNO ��òKQ � ����NO
D NO HVW�O
RSpUDWHXU�GH�FUpDWLRQ�HW�DNO FHOXL�G
DQQLKLODWLRQ��O HVW�OD�SRODULVD�WLRQ�HW�N�O
LQGLFH�GH�VRPPDWLRQ�5DSSHORQV� TXH� O
pQHUJLH� GH� SRLQW� ]pUR�� TXL� HVW� OH� VFDODLUH�òKQ�� FRPPXWH�DYHF�OHV�RSpUDWHXUV�GH�FUpDWLRQ�HW�G
DQQLKLODWLRQ�GX�FKDPS�pOHFWURPDJQpWLTXH��ELHQ� TX
LO� DSSDUDLVVH� FRPPH� IDLVDQW� SDUWLH� GHV� VROXWLRQV� GHV� pTXDWLRQV� GX�FKDPS�� &HWWH� SDUWLFXODULWp� HVW� GXH� j� OD� QRQ� FRPPXWDWLYLWp� GH� RSpUDWHXUV� GH�FUpDWLRQ� HW� G
DQQLKLODWLRQ� GH� O
RVFLOODWHXU� KDUPRQLTXH��8QH�SDUWLFXOH� FKDUJpH�GDQV�OH�YLGH�VHUD�WRXMRXUV�HQ�SUpVHQFH�GX�FKDPS�GH�SRLQW�]pUR��GRQW�OD�GHQVLWp�HQ� pQHUJLH� HVW� GH� IDoRQ� IRUPHOOH� LQILQLH�� VHORQ� O
H[SUHVVLRQ� ������ 2Q� SHXW�PRQWUHU� TXH� OH� FKDPS� GH� SRLQW� ]pUR� HVW� QpFHVVDLUH� SRXU� OH� PDLQWLHQ� GH� OD�FRKpUHQFH�GH�OD� WKpRULH�GH�O
(OHFWURG\QDPLTXH�TXDQWLTXH��HQ�SDUWLFXOLHU�SRXU�OD� SUpVHUYDWLRQ� GHV� UHODWLRQV� GH� FRPPXWDWLRQ�� 'DQV� OH� FDV� GH� O
RVFLOODWHXU�GLSRODLUH� ����� RQ� � SHXW�PRQWUHU�TXH� OH�PRXYHPHQW� GX� GLS{OH� HVW� GpFULW� SDU�O
pTXDWLRQ� GX� PRXYHPHQW� G
+HLVHQEHUJ� TXL� SHUPHW� G
REWHQLU� O
pTXDWLRQ�VXLYDQWH�HQWUH�RSpUDWHXUV�

[����Z�ð�[� ��H�P��(��W����H�P��(55�W� ����
(��W��HVW�OH�FKDPS�GH�SRLQW�]pUR�DJLVVDQW�VXU�OH�GLS{OH�(55�W��HVW�FKDPS JpQpUp�SDU�OH�GLS{OH�HW�DJLVVDQW�VXU�OH�GLS{OH�

)LQDOHPHQW� HQ� LQWURGXLVDQW� OH� WHUPH� G
DPRUWLVVHPHQW� W  � �Hð��PF���O
DSSUR[LPDWLRQ�GH�IDLEOH�DPRUWLVVHPHQW��[�#�Z�ð�[�W���[�
#� Z�ð[��
[����WZ�ð�[
��Z�ð�[�� ��H�P��(��W� �����



��� 0��5DPEDXW
6DQV� OH�FKDPS�GH�SRLQW�]pUR��H�P��(��W��� O
RSpUDWHXU�[�W��VHUDLW�DPRUWL�H[�SRQHQWLHOOHPHQW�HW�OHV�FRPPXWDWHXUV�DSSURFKHUDLHQW�GH�]pUR�SRXU�W!!�WZ�ð�����/H� V\VWqPH�GH�PLVH�HQ�FRQGLWLRQ� IURLGH�SRXU� OD�SURGXFWLRQ�GH� UpDFWLRQV�QX�FOpDLUHV�TXL�HVW�IRQGp�VXU�OH�IRQFWLRQQHPHQW�G
RVFLOODWHXUV�GLSRODLUHV�GDQV�XQ�SODVPD�IURLG�HW�GHQVH��HVW�GRQF�SRVVLEOH�JUkFH�j�O
H[LVWHQFH�GX�FKDPS�G
pQHU�JLH�GH�SRLQW�]pUR�

� $SSURFKH�G
XQH�VWUXFWXUH�SRVVLEOH�GHV�DFFXPXODWLRQV�G
pOHFWURQV�/
K\SRWKqVH�GHV�DJUpJDWV�G
pOHFWURQV�GDQV�OHV�SURFHVVXV�GH�IXVLRQ�QXFOpDLUH�SDU PLVH� HQ� FRQGLWLRQ� IURLGH�� DSSDUDvW� FRPPH� pWDQW� XQ� pOpPHQW� HVVHQWLHO��7RXWHIRLV�FH�SRLQW�GH�YXH�HVW�LQFRPSOHW�GDQV�OD�PHVXUH�R��LO�Q
LQFLWH�j�SRVHU�DXFXQH�TXHVWLRQ�VXU�O
RULJLQH�GH�OD�FRKpVLRQ�GHV�DJUpJDWV�G
pOHFWURQV��GRQW�OD�GXUpH�GH�YLH�GH�O
RUGUH�GH�TXHOTXHV�QDQRVHFRQGHV�GDQV�OHV�SURFHVVXV�PHQDQW�j�GHV�UpDFWLRQV�QXFOpDLUHV��GH�IDoRQ�W\SLTXH��HVW�JUDQGH�GHYDQW�FHOOH�GHV�SURFHV�VXV�QXFOpDLUHV��(Q�IDLW� OD�TXHVWLRQ�QH�VHPEOH�SDV�DYRLU�HQFRUH�pWp�SRVpH�QHW�WHPHQW��7RXWHIRLV�OH�SUREOqPH�GHV�UpDFWLRQV�QXFOpDLUHV SDU�PLVH�HQ�FRQGLWLRQ�IURLGH�FRQGXLW�j�DERUGHU�FHWWH�TXHVWLRQ�GH� IDoRQ�TXDVL�H[SOLFLWH��6L� O
RQ�SHXW�FRQFHYRLU� TXH� OHV� DFFXPXODWLRQV� G
pOHFWURQV� VHPEOHQW� ELHQ� DPRUFpHV� DXSUqV�GH�VLWHV�GH�FROOLVLRQ�GH�GHXWpURQV��FRPPHQW�SHXW�RQ�FRQFHYRLU�TXH�FHV�DFFX�PXODWLRQV�SXLVVHQW�VH�PDLQWHQLU�SHQGDQW�GHV�GXUpHV�GH�WHPSV�ELHQ�VXSpULHXUHV�DX[�GXUpHV�GHV�SURFHVVXV�QXFOpDLUHV��RX�DX�PRLQV�GXUDQW� OH� WHPSV�G
XQH� WUD�YHUVpH�GH�EDUULqUH�SDU�XQ�LRQ��DORUV�TXH�OD�PRELOLWp�G
XQ�QR\DX��FRPPH�FHOOH�G
XQ�GHXWpURQ��HVW�ELHQ�SOXV�IDLEOH�TXH�FHOOH�G
XQ�pOHFWURQ�0DLV�LO�IDXW�PHQWLRQQHU��SRXU�PRQWUHU�HQFRUH�PLHX[�WRXWH�O
LPSRUWDQFH�GX�U{OH�GHV�DJUpJDWV�G
pOHFWURQV��TX
RQ�SHXW�pWHQGUH�VDQV�LQFRQYpQLHQW�OH�SULQFLSH�GX�PRGqOH�GH�IXVLRQ�QXFOpDLUH�j�WRXWH�UpDFWLRQ�QXFOpDLUH�FRQFHYDEOH��,O�VXIILW�GH� UHPSODFHU� OH� SODVPD� FRQWHQDQW� GHV� GHXWpURQV�� SDU� XQ�SODVPD� FRPSRUWDQW�G
DXWUHV� QR\DX[�� /HV� SUHPLqUHV� DFFXPXODWLRQV� G
pOHFWURQV� VH� IHURQW�� FRPPH�GDQV�OH�FDV�SUpFpGHQW��DXWRXU�GHV�LRQV�HQ�FROOLVLRQ��2Q�SHXW�REWHQLU�GHV�UpDF�WLRQV� QXFOpDLUHV� WUqV� GLYHUVHV�� HQFRUH� TXH� FH� SURFHVVXV� QH� IDVVH� SDV� HQFRUH�O
REMHW�G
XQ�FRQVHQVXV��2Q�SHXW�YRLU�GDQV�OD�UpIpUHQFH�>��@�XQ�H[HPSOH�H[Sp�ULPHQWDO� UpDOLVp� SDU� /�,�2XURXWVNRvHY� HW� $O�� R�� OH� SURFHVVXV� GHV� UpDFWLRQV�QXFOpDLUHV��SHQGDQW� OH�SDVVDJH�G
XQH�LPSXOVLRQ�GH�FRXUDQW��VHPEOH�IRQGp�VXU�O
H[LVWHQFH�G
DFFXPXODWLRQV�G
pOHFWURQV��VDQV�TXH�FHWWH�FDXVH�SXLVVH�rWUH�� WRX�WHIRLV��FRQVLGpUpH�FRPPH�H[FOXVLYH��ELHQ�DX�FRQWUDLUH��(Q�HIIHW��OHV�SURFHVVXV�H[SpULPHQWDX[�REVHUYpV�SRXUUDLHQW�DYRLU�HQ�SDUWLH�OHXU�RULJLQH�GDQV�OD�PDQL�IHVWDWLRQ�GH�PRQRSROHV�PDJQpWLTXHV�VHORQ�OH�PRGqOH�EkWL�SDU�*�/RFKDN�>��@��2Q�SHXW�SHXW�rWUH�FRQMHFWXUHU�TXH� OD�SUpGRPLQDQFH�GH� O
XQ�RX�GH� O
DXWUH�GHV�SURFHVVXV�SRXUUDLW�GpSHQGUH�GH�OD�ULFKHVVH�HQ�pOHFWURQV�GX�PLOLHX�FRQVWLWXDQW�OH�SODVPD�IURLG��GXUDQW�O
LPSXOVLRQ�GH�FRXUDQW



$FFXPXODWLRQV�G
pOHFWURQV�HW�YLGH�TXDQWLTXH ���
3RXU�HQ�YHQLU�SOXV�SUpFLVpPHQW�DX[�pOpPHQWV�GH�GHVFULSWLRQ�GHV�DFFXPXOD�WLRQV�G
pOHFWURQV��$(���VHORQ�3�%HFNPDQQ�>�@��OHV�$(�VRQW�V\PpWULTXHV��DYHF�XQ�UD\RQ�GH�O
RUGUH�GH���PP��(Q�G
DXWUHV�WHUPHV��OHXU�VXUIDFH�H[WpULHXUH�VHP�EOH� SURFKH� GH� FHOOH� G
XQH� VSKqUH�� 3DU� H[HPSOH�� XQH� $(� GH� �PP GH� UD\RQ��FRQWLHQW�XQH�FKDUJH�GH���[����� pOHFWURQV��PDLV�XQH�TXDQWLWp�DXVVL�JUDQGH�TXH����[���� pOHFWURQV�D�pWp�REVHUYpH�GDQV�GHV�$(�GH����PP�GH�UD\RQ��VL�ELHQ�TXH�OD� GHQVLWp� GH� FKDUJH� GDQV� XQH� $(� HVW� SURFKH� GH� ��� [� ���� pOHFWURQV�FP��3URFKH�GX�QRPEUH�G
$YRJDGUR�SDU�FP����&HWWH�GHQVLWp�FRUUHVSRQG�j�XQ�YRO�XPH�RFFXSp�SDU�XQ�pOHFWURQ��TXH�O
RQ�SHXW�DVVLPLOHU�SRXU�SOXV�GH�VLPSOLFLWp�j�XQ� FXEH� GRQW� O
DUrWH�PHVXUH� �����[����� P� FH� TXL� SHXW� rWUH� DXVVL� FRQVLGpUp�DSSUR[LPDWLYHPHQW�FRPPH�OD�GLVWDQFH�PR\HQQH�HQWUH�GHX[�pOHFWURQV��VXSSR�VpV�SRQFWXHOV��8QH�$(�FRQWLHQW�DXVVL��GH�IDoRQ�W\SLTXH��XQ�LRQ�SRXU���� j����pOHFWURQV�� &HWWH� FRH[LVWHQFH� HQWUH� XQ� WUqV� JUDQG� QRPEUH� G
pOHFWURQV� HW� XQ�UHODWLYHPHQW� IDLEOH�QRPEUH�G
LRQV�HVW�SUREDEOHPHQW� O
pOpPHQW� IRQGDPHQWDO��j�O
RULJLQH� GH� SRVVLELOLWpV� QRXYHOOHV� GDQV� OH� GRPDLQH� GHV� UpDFWLRQV� QXFOpDLUHV�SDU�PLVH�HQ�FRQGLWLRQ�IURLGH�0DLV�TXHO�HVW�OH�SURFHVVXV�TXL�PDLQWLHQW�XQ�DXVVL�JUDQG�QRPEUH�G
pOHFWURQV�HQ�TXDVL�FRQWDFW"�8Q�HIIHW�PDFURVFRSLTXH Q
HVW�SDV�YUDLVHPEODEOH��VL�O
RQ�WLHQW�FRPSWH�GH�OD�GHQVLWp�G
XQH�$(��PHVXUpH�HQ�pOHFWURQV�SDU�XQLWp�GH�YROXPH��HW�TXL�QH�VHPEOH�SDV�GpSHQGUH�GH�OD��WDLOOH��GH�FHWWH�$(��/
HIIHW�PLFURVFRSLTXH�pWDQW�SULV�FRPPH�K\SRWKqVH��LO�IDXW�WHQLU�FRPSWH�GH�FH�TXH����,O�GRLW�FRQWUHEDODQFHU�OD�IRUFH�GH�&RXORPE����0DQLIHVWHU�XQH�IRUFH�DWWUDFWLYH����'pFURvWUH�VHORQ�XQH�SXLVVDQFH�S�VXSpULHXUH�DX�FDUUp�GH�OD�GLVWDQFH�U�HQ�WUH� GHX[�pOHFWURQV�� DILQ�TXH�FHWWH� IRUFH� VRLW� WUqV� IDLEOH�� HW�PrPH�QpJOL�JHDEOH�GHYDQW�OD�IRUFH�GH�&RXORPE��j�JUDQGH�GLVWDQFH�

��Uð�!!���US ����
&HWWH� IRUFH�� FRPPH� OD� IRUFH� GH� &RXORPE�� GRLW� GRQF� VH� PDQLIHVWHU� j�O
pFKHOOH�DWRPLTXH��6HV�SURSULpWpV�VRQW�SURFKHV�GH�FHOOH�GH�9DQ�GHU�:DDOV��RX�GH�&DVLPLU�3ROGHU���TXL�HOOH�PrPH�HVW�GXH�GH�IDoRQ�QHWWH��DX[�IOXFWXDWLRQV�GX�YLGH� TXDQWLTXH�� (Q� IDLW� FHWWH� IRUFH� G
LQWHUDFWLRQ� HQWUH� pOHFWURQV� HVW� OD� FRQ�VpTXHQFH�GH�O
LQWHUDFWLRQ�HQWUH�OHV�GLS{OHV�PDJQpWLTXHV�GH�GHX[�SDUWLFXOHV�GH�VSLQ�ò��&HWWH�IRUFH�D�pWp�SULVH�HQ�FRPSWH�GqV�OHV�GpEXWV�GX�GpYHORSSHPHQW�GH�OD�PpFDQLTXH�TXDQWLTXH��SRXU�UHQGUH�FRPSWH�GX�GpGRXEOHPHQW�GHV�IUpTXHQFHV�GH�%RKU��/H�EXW�HVW�LFL�GLIIpUHQW��LO�V
DJLW��GH�FRPSDUHU�OD�IRUFH�TXL�GpFRXOH�GH�O
H[LVWHQFH� GHV� VSLQV� DYHF� OD� IRUFH� GH� &RXORPE� HQWUH� pOHFWURQV�� 5DSSHORQV�VXFFLQFWHPHQW� OD� IRUPH� GH� O
KDPLOWRQLHQ� G
LQWHUDFWLRQ� GH� GHX[� SDUWLFXOHV� GH�
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VSLQ�ò��7RXW�G
DERUG�O
+DPLOWRQLHQ�:0 G
LQWHUDFWLRQ�GX�PRPHQW�PDJQpWLTXH�0� DYHF�OH�FKDPS�FUpp�SDU�OH�PRPHQW�PDJQpWLTXH�0� >��@�

P� �:0  ���� J�J� ��� >6� 6� � ��6� ��Q��6� Q�@ �����S U�
,FL�6� HW�6� VRQW�OHV�VSLQV�GHV�pOHFWURQV�����HW������J��HW J� pWDQW�OHV�UDSSRUWV�J\URPDJQpWLTXHV��WHOV�TXH�

J�  �J�  �J  ���P% ��K ����
P% pWDQW�OH�PDJQpWRQ�GH�%RKU�

0�  �J 6� 0�  �J 6� ����
9X� OD�V\PpWULH�GH� O
H[SUHVVLRQ������� LO� VXIILW�GH�PXOWLSOLHU�:0 SDU���SRXU�DYRLU�O
+DPLOWRQLHQ�G
LQWHUDFWLRQ�WRWDO�:6��HQWUH�OHV�GHX[�VSLQV�

:6  ���:0 ����
5DSSHORQV�TXH�:�SHXW�V
pFULUH�VRXV�OD�IRUPH�G
XQH�VRPPH�GH�WHUPHV�GRQW�FKDFXQ�HVW�OH�SURGXLW�G
XQH�IRQFWLRQ�GH�T HW�GH�M��SURSRUWLRQQHOOH�j�XQ�KDUPR�QLTXH�VSKpULTXH�G
RUGUH���SDU�XQ�RSpUDWHXU�DJLVVDQW�XQLTXHPHQW�VXU�OHV�GHJUpV�GH�OLEHUWp�GH�VSLQ��H�  �r��H�  �r���6L�O
RQ�VXSSRVH�TXH�OHV�GHX[�pOHFWURQV�VRQW�IL[HV�GDQV�O
HVSDFH��RQ�FRQVWDWH�TXH�VHXO�XQ�pOpPHQW�GLDJRQDO�GH�:6 HVW�GLIIp�UHQW�GH�]pUR��T pWDQW�O
XQ�GHV�DQJOHV�SRODLUHV�GpILQLVVDQW��OD�GLUHFWLRQ�GX�YHF�WHXU�XQLWDLUH� MRLJQDQW� OHV�GHX[�pOHFWURQV�� VXSSRVpV�SRQFWXHOV�FRPPH�GDQV� OH�PRGqOH�VWDQGDUG��HW�OHV�SDUDPqWUHV�H� HW�H� pWDQW��SRXU�FHW�pOpPHQW�GH�PDWULFH��LQYDULDEOHV� VRXV� O
DFWLRQ� GH� O
RSpUDWHXU� DJLVVDQW VXU� OHV� GHJUpV� GH� OLEHUWp� GH�VSLQ

P� �����������������������H�H��K�H� ��H�~:6�~ H� ��H� !� �� ������ Jð���� ���FRVðT � ���������� �����S U������� �
,O�HVW�QpFHVVDLUH�HQ�RXWUH�GH�FRQVLGpUHU�OD�PR\HQQH�GX�WHUPH�GpSHQGDQW�GH�O
DQJOH�T��HQWUH�]pUR�HW�S��2Q�HVW�UDPHQp��HQ�IDLW�j�XQ�FDV�VHPL�FODVVLTXH��/
p�OpPHQW�GH�PDWULFH�VH�UpGXLW�j�O
H[SUHVVLRQ�



$FFXPXODWLRQV�G
pOHFWURQV�HW�YLGH�TXDQWLTXH ���
P� �� ����� P%ð����� ����������������U�

4XDQW�j�OD�IRUFH�G
DWWUDFWLRQ�)% HQWUH�OHV�GHX[�pOHFWURQV�
��P� �)%  �� ����� P%ð� ���� �����������������U�

/H� UD\RQ� U��� �PHVXUp��GHSXLV� OH� FHQWUH�G
XQ�pOHFWURQ��R�� OD� IRUFH�G
DWWUDF�WLRQ�GXH�DX[� VSLQV�� FRPSHQVH� OD� IRUFH�GH�&RXORPE��HVW�GRQQp�SDU� OD�VLPSOH�pJDOLWp�
���P� ������P%ð��U�ð� ��������������������� ����Tð����SH� �

P�  ��S ���� KHQU\�SDU�PqWUH�H�  ���������S IDUDG�SDU�PqWUHP%  ����������[������ -RXOH�7HVODT� �� ���������[������ FRXORPE
U� HVW�WUqV�SURFKH�GH�OD�ORQJXHXU�G
RQGH�GH�&RPSWRQ�OF GH�O
pOHFWURQ�U�  �������[������ P OF   K�PHF� ������[����� P'RQF� OD� YDOHXU� W\SLTXH� H[SpULPHQWDOH� GH� OD� GLVWDQFH� HQWUH� pOHFWURQV�������[����� P��� GpGXLWH� GHV� GHQVLWpV� pOHFWURQLTXHV� W\SLTXHV�� HVW� pJDOH� j������[��ð� U� ��6L� O
RQ�YHXW�rWUH�FRKpUHQW�DYHF�O
pYDOXDWLRQ�GX�YROXPH�RFFXSp�SDU�XQ�pOHFWURQ�TXDVL�OLEUH��IRXUQL�SDU�OHV�pYDOXDWLRQV�H[SpULPHQWDOHV��OH�YRO�XPH��RFFXSp��SDU�XQ�pOHFWURQ�DX�FRQWDFW�DYHF�XQ�DXWUH�pOHFWURQ�HVW �U����&H�VRQW�Oj�GHV�YDOHXUV�LQGLFDWLYHV�PDLV�LO�Q
\�D�DXFXQH�UDLVRQ�SRXU�TX
HOOHV�VRLHQW�WUqV�GLIIpUHQWHV�GH�FH�TXH�GRQQHUDLW�XQ�PRGqOH��'�GH�O
pOHFWURQ��,O�\�D�OLHX�GH�PHQWLRQQHU� DX� SDVVDJH� TXH� OD� ORQJXHXU� TXL� FRUUHVSRQG� j� O
DQQXODWLRQ� GH� OD�IRUFH�HQWUH pOHFWURQV�HVW�SURFKH�GH�FHOOH��OD�ORQJXHXU�G
RQGH�GH�&RPSWRQ��TXL�FDUDFWpULVH�OH�=LWWHUEHZHJXQJ��FH�TXL�EDQQLW� WRXWH�WHQWDWLRQ�GH�VXSSRVHU�TX
LO�SXLVVH�H[LVWHU�XQ�pWDW�VWDWLTXH�GHV�$(��(Q�RXWUH��FH�UpVXOWDW�QXPpULTXH�LQGLTXH�TXH�OD�VWUXFWXUH�GHV�DFFXPXODWLRQV�G
pOHFWURQV�TXL�RQW�pWp�REVHUYpHV�HVW�EHDX�FRXS�PRLQV�FRPSDFWH�TX
RQ�DXUDLW�SX�OH�VXSSRVHU�D�SULRUL��/HV�pOHFWURQV�DSSD�UDLVVHQW� FRPPH� TXDVL� OLEUHV�� &HOD� QH� VLJQLILH� SDV� TX
LO� Q
H[LVWHUDLW� SDV� GH�VWUXFWXUHV�SOXV��VHUUpHV���/D�GLVWDQFH�PR\HQQH�G
pORLJQHPHQW�HQWUH�pOHFWURQV�
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GHYUDLW� GpSHQGUH�GX�PRGH�GH�FUpDWLRQ�GH� O
DFFXPXODWLRQ��2Q�HQ�HVW� UpGXLW� j�GHV�FRQMHFWXUHV��WDQW�TX
RQ�Q
D�SDV�VLPXOp�XQ�WHO�SURFHVVXV�GH�FUpDWLRQ��7RXWH�IRLV� RQ� SHXW� DYDQFHU�� j� FH� VWDGH� GH� UpIOH[LRQ�� TXH� OHV� DFFXPXODWLRQV� G
pOHF�WURQV�DXWRXU�GH�GHX[�LRQV�HQ�FROOLVLRQ��TXL�VHPEOHQW��VHORQ�FH�TXL�D�pWp�H[SRVp�SOXV� KDXW�� rWUH� OD� FOHI� GHV� UpDFWLRQV� QXFOpDLUHV�SDU�PLVH�HQ�FRQGLWLRQ� IURLGH��SRXUUDLHQW� DYRLU� XQH� VWUXFWXUH� SOXV� �VHUUpH�� TXH� FHOOH� FRUUHVSRQGDQW� j� GHV�JUDQGV�DJUpJDWV��(Q�HIIHW��OHV DFFXPXODWLRQV�VH�SURGXLVDQW�GH�IDoRQ�SUpIpUHQ�WLHOOH�W\SLTXHPHQW�DXWRXU�GH�GHX[�LRQV�HQ�FROOLVLRQ��OHV�pOHFWURQV�SHXYHQW�rWUH�VXSSRVpV� �SLpJpV�� GDQV� OH� SXLW� GH� SRWHQWLHO�� HW� HQ� FRQWDFW� j�XQH�GLVWDQFH�GH�OHXU�FHQWUH�pJDOH�j�OD�ORQJXHXU�G
RQGH�GH�&RPSWRQ��/D SUpVHQFH�G
XQ�LRQ�LVROp�GRLW� DXVVL� SRXYRLU� FUpHU� XQH� DFFXPXODWLRQ� G
pOHFWURQV�� SUREDEOHPHQW�PRLQV�FRPSDFWH�TXH�GDQV�OH�FDV�GH�GHX[�LRQV�HQ�FROOLVLRQ��(Q�IDLW�XQH�DFFXPXODWLRQ�G
pOHFWURQV�DSSDUDvW�FRPPH�XQ�REMHW�FRPSOH[H�GDQV�OHTXHO� OD�QRWLRQ�GH�GHQ�VLWp�PR\HQQH�G
pOHFWURQV�Q
D�SDV�EHDXFRXS�GH�VLJQLILFDWLRQ�SK\VLTXH��GDQV�OD�PHVXUH�R��LO�SHXW�VH�FUpHU�WUDQVLWRLUHPHQW�GHV�VRXV�VWUXFWXUHV�G
DFFXPXODWLRQ��SOXV�FRPSDFWHV��F
HVW�j�GLUH�DYHF�XQ�SOXV�JUDQG�QRPEUH�G
pOHFWURQV�SDU�XQLWp�GH�YROXPH��7RXWHIRLV�LO�HVW�SUREDEOH�TXH�OD�SUHVVLRQ�j�O
LQWpULHXU�GX�SODVPD�R��VH� FUpH� XQH� DFFXPXODWLRQ� G
pOHFWURQV� MRXH� XQ� U{OH� IRQGDPHQWDO� VXU� OD� FRP�SDFLWp�GH�O
DFFXPXODWLRQ��,O�H[LVWH�YUDLVHPEODEOHPHQW�XQH�QRWLRQ�VRXV�MDFHQWH��G
pTXDWLRQ� G
pWDW�� G
XQ� JD]� G
pOHFWURQV� TXL� PpULWHUDLW� G
rWUH� pWXGLpH� SOXV�DYDQW��j�OD�IRLV�H[SpULPHQWDOHPHQW�HW�WKpRULTXHPHQW��(QWUH�OH�YROXPH�RFFXSp�SDU�XQH�DFFXPXODWLRQ�G
pOHFWURQV�TXDVL�OLEUHV��j�OD�SUHVVLRQ�DWPRVSKpULTXH�HW�FHOXL� RFFXSp� DX� FRQWDFW� j� OD� GLVWDQFH�GH� OD� ORQJXHXU� GH�&RPSWRQ�� LO� \� D� XQ�IDFWHXU DSSUR[LPDWLI�pJDO�j��ò�[������[��ð����FRPPH�FHOD�D�pWp�YX�SOXV�KDXW��9X�OD�YDOHXU�GH�FH�IDFWHXU������[������LO�HVW�SRVVLEOH�GH�FRQMHFWXUHU�TXH�VL�OHV�pOHFWURQV�VRQW�HQ�FRQWDFW�j�XQH�GLVWDQFH�pJDOH�j�OD�ORQJXHXU�G
RQGH�GH�&RPS�WRQ�GH�O
pOHFWURQ��OD�SUHVVLRQ j�O
LQWpULHXU�GX�SODVPD�HVW�GH�O
RUGUH�GH�TXHOTXHV�FHQWDLQHV�GH�NLOREDUV�� ,O�\�D� Oj�XQH�YRLH�SRXYDQW�SHXW�rWUH�PHQHU�j�XQH�SK\�VLTXH� SDUWLFXOLqUH� GHV� DFFXPXODWLRQV� FRPSDFWHV� G
pOHFWURQV� VRXV� KDXWH� SUHV�VLRQ�
� 5{OH�SRVVLEOH�GHV�DFFXPXODWLRQV�G
pOHFWURQV�SRXU�OD�FUpDWLRQ�GH�O
HI�IHW�&DVLPLU�G\QDPLTXH�8QH�DXWUH�XWLOLVDWLRQ�GHV�$(�HVW�FRQFHYDEOH�GDQV�OH�FDGUH�G
H[SpULHQFHV�HQ�(OHFWURG\QDPLTXH� TXDQWLTXH�� SRXU� IDLUH� GHV� H[SpULHQFHV� GH� SURGXFWLRQ� GH�SDUWLFXOHV� JUkFH� j� O
HIIHW� &DVLPLU� G\QDPLTXH� >��@� >��@� >��@��/
HIIHW�&DVLPLU�VWDWLTXH�GpFULW� OD�UpSRQVH�GX�YLGH�GH�FKDPSV�TXDQWLILpV�FDXVp�SDU� OH�FKDQJH�PHQW� GH� O
pQHUJLH� GH� SRLQW� ]pUR� G
XQ� FKDPS� TXDQWLTXH� GX� j� OD� SUpVHQFH� GH�FRQGLWLRQV�DX[�OLPLWHV�JpRPpWULTXHV�HW�VWDWLTXHV�>��@��0DLV�OH�FRQFHSW�G
HIIHW�&DVLPLU�UHFRXYUH�HQ IDLW�WRXWHV�OHV�FLUFRQVWDQFHV�R��LO�\�D�XQH�UpSRQVH�GX�YLGH�



$FFXPXODWLRQV�G
pOHFWURQV�HW�YLGH�TXDQWLTXH ���
GH�FKDPSV�TXDQWLILpV�HQ�LQWHUDFWLRQ�DYHF�GHV�FRQGLWLRQV�GLWHV��H[WHUQHV���F
HVW�j�GLUH�GHV�FRQGLWLRQV� VXU� OHVTXHOOHV� OH�YLGH�GH�FKDPSV�TXDQWLILpV�Q
D� DXFXQH�DFWLRQ�3OXV�JpQpUDOHPHQW�RQ�FRQVLGqUH TXH�O
HIIHW�&DVLPLU�G\QDPLTXH��F
HVW�j�GLUH�OD�SURGXFWLRQ�GH�SDUWLFXOHV�j�SDUWLU�GX�YLGH��HW�GXH�j�OD�SUpVHQFH�GH�FRQGLWLRQV��H[WHUQHV�� VSDWLR�WHPSRUHOOHV� TXL� YDULHQW�� &HV� FRQGLWLRQV� SHXYHQW� rWUH� GHV�FKDPSV�FODVVLTXHV�GH�EDVH�RX�ELHQ�GHV�FRQGLWLRQV�JpRPpWULTXHV�DX[� OLPLWHV��/HV� pWXGHV� WKpRULTXHV� FRQVLVWHQW�� SDU� H[HPSOH� j� FRQVLGpUHU� XQ� FHUWDLQ� GR�PDLQH� *�W�� DYHF� GHV� FRQGLWLRQV� GH� 'LULFKOHW� DX[� OLPLWHV� HW� TXL� VXELW� GH�IDLEOHV�FKDQJHPHQWV�GXUDQW�OH�WHPV����7��

*�W���� �*�W!7�� �*� ����
/HV� GLVSRVLWLIV� H[SpULPHQWDX[�PDFURFRVSLTXHV� KDELWXHOV� QH� VHPEOHQW� SDV�G
XQH�PLVH�HQ�°XYUH�DLVpH�SDU�VXLWH�GH�OD�QpFHVVLWp��SDU�H[HPSOH��GH�SRXYRLU�IDLUH� GpSODFHU� XQ� PLURLU� DYHF� XQH� YLWHVVH� VXIILVDQWH��(Q� UHYDQFKH�� XQH� $(�GRQQH�XQ�JUDQG�QRPEUH�GH�SRVVLELOLWpV�H[SpULPHQWDOHV� ��(Q�HIIHW�� VL� O
RQ�DF�FHSWH�O
K\SRWKqVH�pQRQFpH�SOXV�KDXW�G
XQH�$(�QRQ�FRPSDFWH��PDLV�FRQVWLWXpH�GH�$(�SOXV�SHWLWHV��HW�IRUPpHV�GH�IDoRQ�SUpIpUHQWLHOOH�DXWRXU�GHV�LRQV��GDQV�XQ�SODVPD� GHQVH� HW� IURLG�� RQ� HQ� GpGXLW� TX
LO� H[LVWH� DXWDQW� GH� FDYLWpV� TX
LO� \� D�G
LRQV�FRQWHQXV�GDQV�O
DFFXPXODWLRQ�G
pOHFWURQV�WRWDOH�WRWDO��/HV�SDURLV�GH�FHV�FDYLWpV� GH� IRUPH� TXHOFRQTXH�� SHXYHQW� rWUH� VXSSRVpHV� FRQVWLWXpHV� SDU� GHV�pOHFWURQV�DVVH]�SURFKHV�OHV�XQV�GHV�DXWUHV�j�GHV�GLVWDQFHV�DX�SOXV�pJDOH�j�GHX[�IRLV� OD� ORQJXHXU� G
RQGH� GH� &RPSWRQ�� 2Q� SHXW� FRQMHFWXUHU� TXH� FKDFXQH� GHV�FDYLWpV�D�XQ�QRPEUH�GH�PRGHV�G
RVFLOODWLRQ�UpGXLW�SDU�UDSSRUW�j�FHOXL�GX�YLGH�TXDQWLTXH�� FKDTXH� SXOVDWLRQ�: YDULDQW� HQ� IRQFWLRQ� GX� WHPSV� HW� GH� OD� IRUPH�DLQVL�TXH�GHV�GLPHQVLRQV�GH�OD�FDYLWp��&HV�SXOVDWLRQV�SHXYHQW�rWUH�FRQVLGpUpHV�FRPPH� FDUDFWpULVDQW� DXVVL� XQ�*UDQG�6\VWqPH� GH� 3RLQFDUp�� SRXU� XQH� FDYLWp��/HV� FDOFXOV� WKpRULTXHV� FRQVLGqUHQW� j� SDUW� O
HIIHW� G
DFFpOpUDWLRQ� GHV� SDURLV�G
XQH�FDYLWp�HW� O
HIIHW�GH�FRPSUHVVLRQ�GX�FKDPS��VTXHH]LQJ�HIIHFW���0DLV�LO�\�DXUDLW� OLHX��GDQV�XQH�PRGpOLVDWLRQ�GH� O
HIIHW��GH� WHQLU� FRPSWH�GX�PRXYHPHQW�SHUPDQHQW�GHV�pOHFWURQV��DX�QLYHDX�GH�OD�ORQJXHXU�G
RQGH�GH�&RPSWRQ�
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