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La flèche du temps, la cosmologie et la finalité

HERVÉ BARREAU

CNRS-Strasbourg-Nancy

Dans Le Second Principe de la Science du Temps,  dont le sous-titre
s'énonce entropie, information, irréversibilité,  Olivier Costa de Beauregard
s'est donné comme but, semble-t-il, de montrer que, bien que les lois fonda-
mentales de la physique soient invariantes par renversement du temps, c'est
un fait que l'entropie croît dans l'univers, et que cette anisotropie du temps
physique doit relever d'une raison qui n'est pas, en définitive, physique mais
psychique et métaphysique. Il convient d'examiner les aspects essentiels de
cette thèse, à la fois épistémologique et métaphysique, avant d'essayer de la
prolonger avec des présupposés un peu différents. Tel est le dessein de cette
contribution, qui veut être un hommage à l'un des maîtres les plus prestigieux
de l'épistémologie française depuis la deuxième guerre mondiale, un maître
auquel l'auteur de ces lignes doit de s'être avancé sur un sujet qui avait été
balisé avant lui par l'expert et le géomètre incomparable qu'est Costa de
Beauregard.

1 Les deux apports essentiels de la thèse du Second Principe

Il est difficile de partager certaines analyses de l'auteur, souvent reprises
ou mentionnées, qui constituent des étapes importantes de cette thèse sur
l'irréversibilité physique, laquelle est assez complexe, puisqu'elle privilégie
l'aspect objectif par rapport à l'aspect subjectif du calcul des probabilités,
bien qu'elle assigne finalement une raison subjective et psychique au dérou-
lement de l'univers. En particulier l'analyse initiale que fait l'auteur du
théorème de Bayes ne semble pas interdire, malgré le témoignage concordant
d'autres auteurs, une "rétrodiction aveugle", pas davantage qu'elle n'autorise
une "prédiction aveugle", puisque, dans les deux cas, il faut tenir compte de
la "probabilité a priori  des causes", et que, dans le premier cas, où l'on
s'interroge sur l'éventualité d'une des causes possibles d'un événement donné,
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LO� IDXW� WHQLU� FRPSWH� GX�GpQRPLQDWHXU� GX� VHFRQG� WHUPH�GH� O
pTXDWLRQ� �XQ�Gp�QRPLQDWHXU� TXL� pQRQFH� OD� SUREDELOLWp� WRWDOH� GH� O
HIIHW� TXHOOH� TX
HQ� VRLW� OD�FDXVH���SRXU�TXH�OH�V\VWqPH�GHV�SUREDELOLWpV�D�SRVWHULRUL� �GHV�FDXVHV�VRLW�XQ�YpULWDEOH� V\VWqPH� GH� SUREDELOLWpV�� 5LHQ� GDQV� O
pTXDWLRQ� QH� SHUPHW� GRQF� GH�PHWWUH� HQ� pYLGHQFH� OD� FDUDFWqUH� VSpFLDO� GX� UHWRXU� YHUV� OH� SDVVp�� TXL� HVW�� DX�FRQWUDLUH�� WRXMRXUV� FRQVLGpUp�� QRWDPPHQW� GDQV� O
pTXDWLRQ� LQLWLDOH� G
R�� HVW�GpULYpH� O
HVWLPDWLRQ�GH� OD� SUREDELOLWp� FRQGLWLRQQHOOH�D�SRVWHULRUL�GHV�FDXVHV��FRPPH� H[DFWHPHQW� V\PpWULTXH� GH� OD� SUpYLVLRQ� GX� IXWXU�� &HWWH� VLWXDWLRQ� Q
D�ULHQ�G
pWRQQDQW�SXLVTXH�OH�WKpRUqPH�GH�%D\HV�UHSRVH�VHXOHPHQW�VXU�O
LQGpSHQ�GDQFH�GH� OD�SUREDELOLWp�D�SULRUL� �GHV�FDXVHV�SDU� UDSSRUW� j� OD�SUREDELOLWp�GHV�HIIHWV� UHODWLYHPHQW� j� O
XQH� GH� OHXUV� FDXVHV� SRVVLEOHV�� 4XH�� GDQV� O
LJQRUDQFH�KDELWXHOOH� R�� O
RQ� HVW� GHV� SUREDELOLWpV� D� SULRUL� � GHV� FDXVHV�� RQ� OHV� SUHQQH�WRXWHV� pJDOHV� � �FH� TXL� VHPEOH� UDLVRQQDEOH� TXDQG� RQ� YHXW� IDLUH� VHUYLU� OH�WKpRUqPH�j�XQ�WHVW�G
K\SRWKqVH�UHODWLYHPHQW�j�O
XQH�GHV�FDXVHV�SRVVLEOHV�G
XQ�pYpQHPHQW�FRQVLGpUp���QH�FKDQJH�ILQDOHPHQW�ULHQ�j�OD�QDWXUH�LQWHPSRUHOOH�GX�SUREOqPH��,O�HQ�VHUDLW�DXWUHPHQW�VL��FRQQDLVVDQW�SDUIDLWHPHQW�OD�SUREDELOLWp�D�SULRUL��GHV�FDXVHV��RQ�VDYDLW�FDOFXOHU�GDQV�FKDTXH�FDV� OD�SUREDELOLWp�GH�O
XQ�GH�OHXUV�HIIHWV�SRVVLEOHV� FDU�RQ�XWLOLVHUDLW�DORUV�XQH�LQIRUPDWLRQ�VXSSOpPHQWDLUH��DFTXLVH� pYHQWXHOOHPHQW� SDU� GHV� H[SpULHQFHV� DQWpFpGHQWHV��PDLV� MXVWHPHQW� OH�WKpRUqPH�GH�%D\HV�QH�IDLW�QXOOHPHQW�DSSHO�j�FH�VXSSOpPHQW�G
LQIRUPDWLRQ�SDU�UDSSRUW� DX� FDV� JpQpUDO� GRQW� LO� WUDLWH�� &HWWH� UpVHUYH� VXU� OD� VLJQLILFDWLRQ� GX�WKpRUqPH��TXL�QRXV�VHPEOH�LPSRUWDQWH��FRPSWH�WHQX�GH�O
XVDJH�UpSpWp�TXH�IDLW�O
DXWHXU� G
XQ� VRL�GLVDQW� �SULQFLSHV� GH� %D\HV�� �LQWHUGLVDQW� OD� �UpWURGLFWLRQ�DYHXJOH���� Q
HQOqYH� DEVROXPHQW� ULHQ� j� OD� UHPDUTXDEOH� GpPRQVWUDWLRQ�� TX
RQWURXYH� SHX� DSUqV� GDQV� O
RXYUDJH�� GH� O
pTXLYDOHQFH� GX� SULQFLSH� GH� O
HQWURSLH�FURLVVDQWH�HW�GX�SULQFLSH�GHV�DFWLRQV�UHWDUGpHV��RS�FLW���SS���������&
HVW�SDU�FH�GHUQLHU�PR\HQ��PRQWUH�O
DXWHXU��TX
RQ�SHXW�UHOLHU�OH�VHQV�GX�WHPSV�DX�SULQFLSH�SK\VLTXH� GH� FDXVDOLWp�� EHDXFRXS� PLHX[� TX
j� O
DLGH� G
H[SpULHQFHV� GH� SHQVpH�TXL�SUpVXSSRVHQW�WRXMRXUV�OH�VHQV�GX�WHPSV��FI�LELG�S������HW�O
RQ�QH�SHXW�TXH�VXLYUH�� VHPEOH�W�LO�� O
DXWHXU� VXU� FH� SRLQW�� TXL� Q
HVW� SDV�PLV� HQ� pYLGHQFH� DYHF�DXWDQW�GH�FODUWp�SDU�O
HQVHPEOH�GHV�H[SHUWV��LELG��S�����3DU�DLOOHXUV��O
DSSHO�TXH�IDLW�O
DXWHXU�j�OD�F\EHUQpWLTXH�HW�j�OD�WKpRULH�GH�O
LQ�IRUPDWLRQ� SRXU� REWHQLU� OH� SULQFLSH� GH� &DUQRW� JpQpUDOLVp�� R�� O
LQIRUPDWLRQ�REWHQXH� j� O
DLGH� G
XQH� H[SpULPHQWDWLRQ�SK\VLTXH�HVW�GpGXLWH�GH� OD�SHUWH�JOR�EDOH� GH� QpJXHQWURSLH�� HVW� LQWpUHVVDQW� SRXU�PRQWUHU� TXH� FHWWH� DFTXLVLWLRQ� GH�FRQQDLVVDQFH� HVW� GpULYpH� GH� O
H[SpULHQFH�TXL� VHXOH� SHXW� LQIRUPHU� DYHF� FHUWL�WXGH��0DLV�FHW�DSSHO�QH�VHPEOH�JXqUH�SHUWLQHQW�SRXU�SRVHU�OH�SUREOqPH�GH�OD�FRQYHUVLRQ� GH� O
LQIRUPDWLRQ� HQ� QpJXHQWURSLH� TXL� LQWpUHVVH� O
DXWHXU� GDQV� OD�SHUVSHFWLYH�TX
LO�D�GH�UHOLHU�O
pYROXWLRQ�ELRORJLTXH�j�O
pYROXWLRQ�SK\VLTXH��GRQW�O
DOOXUH�JpQpUDOH�HVW�FRQVLGpUpH�FRPPH�DFTXLVH��/H�SUREOqPH��HQ�HIIHW��HVW�TXH�
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O
pYROXWLRQ� ELRORJLTXH�� DXWDQW� TXH� QRXV� SRXYRQV� OD� UHFRQVWLWXHU� SRXU� FH� TXL�FRQFHUQH� O
KLVWRLUH� GHV� HVSqFHV�� YD� YHUV� OD� FRPSOH[LWp� HW� O
RUJDQLVDWLRQ�� QRQ�YHUV�O
KRPRJpQpLWp�HW�OH�GpVRUGUH��FRPPH�OH�ODLVVHUDLW�SUpYRLU�OD�ORL�SK\VLTXH�GH� O
HQWURSLH� FURLVVDQWH�� 0DLV� QRWUH� SULVH� GH� FRQQDLVVDQFH� GH� FHWWH� GLVFRU�GDQFH� Q
D� DXFXQ� HIIHW� VXU� O
LQYHUVLRQ� FRQVWDWpH� GH� OD� PDUFKH�� HW� O
DXWHXU� QH�VRXWLHQW� pYLGHPPHQW� ULHQ� GH� WHO�� /
DXWHXU� V
DFFRUGH� PrPH� DYHF� 5D\PRQG�5X\HU� SRXU� HVWLPHU� TX
LO� IDXW� �UHIXVHU� G
LJQRUHU� O
DVSHFW� VLJQLILFDWLI� HW� UHSUp�VHQWDWLI� GH� O
LQIRUPDWLRQ�DFTXLVLWLRQ� GH� FRQQDLVVDQFH�� HW� �WUDLWHU� VHPEODEOH�PHQW� O
LQIRUPDWLRQ�SRXYRLU� G
RUJDQLVDWLRQ� DYHF� ODTXHOOH� HOOH� V
pFKDQJH� �GDQV�VD� WKpRULH����PDLV� DORUV� QH� IDXW�LO� SDV� FRQJpGLHU� OD� WKpRULH�PDWKpPDWLTXH�GH�O
LQIRUPDWLRQ�� TXL� UHSRVH� VXU� FHWWH� LJQRUDQFH�� HW� WHQLU� FRPSWH� VHXOHPHQW��FRPPH�O
D�IDLW�5�5X\HU��GDQV�/D�F\EHUQpWLTXH�HW�O
RULJLQH�GH�O
LQIRUPDWLRQ ����GH� O
LQIRUPDWLRQ� VLJQLILDQWH� TXL� FDUDFWpULVH� WRXW� RUJDQLVPH� YLYDQW"� /H�SUREOqPH� HVW� WRXMRXUV� G
DFWXDOLWp��&HUWDLQV� DXWHXUV�� VH� FRQWHQWHQW� GH� FDUDF�WpULVHU� OHV�V\VWqPHV �pPHUJHQWV��SDU� O
H[FHSWLRQ�TX
LOV�SUpVHQWHQW�SDU� UDSSRUW�DX�SULQFLSH�GH�VRXV�DGGLWLYLWp�GH�O
HQWURSLH�FKDQJpH�GH�VLJQH��+��GX�WRXW�SDU�UDSSRUW� DX[� HQWURSLHV� GHV� SDUWLHV� FRQVWLWXDQWHV�� 6DQV� DXFXQ� GRXWH� FHV�V\VWqPHV� �pPHUJHQWV�� Q
REpLVVHQW� SDV� j� O
XQ� GHV� SULQFLSHV� GH� OD� WKpRULH� GH�O
LQIRUPDWLRQ�GH�6KDQQRQ��HW�FHWWH�VLPSOH�UHPDUTXH�VXIILW�j�PRQWUHU�FRPELHQ�OHV� V\VWqPHV� QDWXUHOV�� TXL� MRXLVVHQW� G
LQWHUDFWLRQ� HQWUH� OHXUV� pOpPHQWV� HW�RX�DYHF� OHXU�PLOLHX� H[WpULHXU�� GLIIqUHQW� GHV� V\VWqPHV� DUWLILFLHOV� GH� FRPPXQLFD�WLRQ�� SRXU� OHVTXHOV� D� pWp� pODERUpH� OD� WKpRULH�PDWKpPDWLTXH� GH� O
LQIRUPDWLRQ��&H� UpVXOWDW� HVW� LQWpUHVVDQW� HQ� OXL�PrPH��PDLV� QH� UHQVHLJQH� QXOOHPHQW� VXU� OD�SURGLJLHXVH�IDFXOWp�G
LQYHQWLRQ�TXH�OD�YLH�VHPEOH�DYRLU�GpSOR\pH�DX�FRXUV�GH�O
pYROXWLRQ�FUpDWLRQ�GHV�HVSqFHV�YLYDQWHV��&RVWD�GH�%HDXUHJDUG�VH�JDUGH�ELHQ��GH�VRQ�F{Wp��GH�QLHU�FHWWH�SURGLJLHXVH�IDFXOWp��TXH�%HUJVRQ�D�PLVH�HQ�UHOLHI��HW�TX
LO�UHSUHQG�j�VRQ�FRPSWH��,O�FURLW��UHQGUH�VHQVLEOH�OD�GLIILFXOWp�GH�OD�FUpDWLRQ�G
RUGUH� RX� G
RUJDQLVDWLRQ� SDU� OD�PLVH� HQ�YDOHXU� GX� FRHIILFLHQW� G
pTXLYDOHQFH��.OQ���� GpIDYRUDEOH� j� OD� WUDQVLWLRQ� LQIRUPDWLRQ� YHUV� QpJXHQWURSLH�� TXH� GHV�DXWHXUV�FRPPH�%ULOORXLQ�RQW�LQWURGXLW�SRXU��H[RUFLVHU�OH�GpPRQ�GH�0D[ZHOO���HW� LO� LQWURGXLW� OXL�PrPH� GDQV� FHWWH� SHUVSHFWLYH� OH� FRQFHSW� GH� �QpJXHQWURSLH�SRWHQWLHOOH��� &
HVW� FHW� DWWDFKHPHQW� DX[� LGpHV� GLUHFWULFHV� GH� OD� F\EHUQpWLTXH��PrPH�V
LO�FRQGXLW�j�OHV�pODUJLU�HW�j�OHV�UpIRUPHU��TXL�QRXV�VHPEOH�SHX�FUpGLEOH��
� R.Ruyer, la cybernétique et l'origine de l'information,Paris, Flammarion, 
1954� cf.J.Ricard, "Reduction, Integration, Emergence and Complexity in Bio-
logical Networks" in Complexity and Emergence, E.Agazzi & L.Montecucco 
ed., World Scientific, 2002,101-112



��� +��%DUUHDX
FRPSWH�WHQX�GX�SUREOqPH�TXL�HVW�HQ�FDXVH��&HWWH�UpVHUYH��j�QRXYHDX��Q
HQWDPH�HQ� ULHQ� OD� WUqV� LPSRUWDQWH� FRQWULEXWLRQ� TXH� IDLW� &RVWD� GH� %HDXUHJDUG� HQ� DW�WULEXDQW�j�O
XQLYHUV�OXL�PrPH�OD�UHVSRQVDELOLWp�GH�OD�GLUHFWLRQ�GX�WHPSV��SRXU�OHV� SKpQRPqQHV� YLWDX[� FRPPH� SRXU� OHV� SKpQRPqQHV� SK\VLTXHV� �PrPH� V
LO�UHVWH�j�H[SOLTXHU�FRPPHQW�FHWWH�GLUHFWLRQ�XQLTXH�V
DFFRPPRGH�GH�OD�GpFURLV�VDQFH�ORFDOH�pYHQWXHOOH�GH�O
HQWURSLH�GDQV�OH�FDV�GH�FUpDWLRQ�G
RUGUH�DXVVL�ELHQ�TXH� GH� OD� FURLVVDQFH� JpQpUDOH� GH� O
HQWURSLH� SK\VLTXH���&HWWH� FRQWULEXWLRQ� VH�WURXYH� DX� FKDSLWUH� ,9�GX�6HFRQG�3ULQFLSH� �� �/D� ORL� TXL� LPSRVH�j� WRXWHV� OHV�pYROXWLRQV�SDUWLHOOHV�G
DYRLU� OD�PrPH� IOqFKH� �TXL� HVW� OD� IOqFKH�GH� O
pYROXWLRQ�JOREDOH��Q
D�SDV�G
DXWUH�RULJLQH�TXH�FHOOH�FL��� DXFXQ�V\VWqPH�SDUWLHO�WDQW�VRLW�SHX� FRPSOH[H� � Q
HVW� VXIILVDPPHQW� �LVROp�� SRXU� TXH� VRQ� pYROXWLRQ�� GH� GURLW�V\PpWULTXH�HQWUH�DYHQLU�HW�SDVVp��QH�VRLW�HQ�IDLW�FRQWDPLQpH�SDU�FHOOH�GX�WRXW�GH�O
XQLYHUV��&
HVW�OD�ORL�G
XQH�DFWLRQ�FRQWUDLJQDQWH�H[HUFpH�SDU�OH�WRXW�VXU�OD�SDUWLH��&KDTXH� pYROXWLRQ� SDUWLHOOH� UHSURGXLW� SDU� IRUFH� O
HPSUHLQWH� LQGpOpELOH�GH� O
pYROXWLRQ� WRWDOH�� �LELG�S������ &HWWH� DIILUPDWLRQ� FDSLWDOH� Q
DXUDLW� SDV�JUDQG� VHQV� VL� HOOH� QH� SRXYDLW� V
DFFRUGHU� DYHF� OD� GLIIpUHQFH� GHV� pYROXWLRQV�HQWURSLTXHV�VLJQDOpHV�SOXV�KDXW�HW�TXL�GRQF��SRXU�QRXV��UHVWH�HQFRUH�LQH[SOL�TXpH��0DLV�O
LQWpUrW�GH�O
DIILUPDWLRQ�GH�&RVWD�GH�%HDXUHJDUG�HVW TX
HOOH�SHUPHW�GH�PDQLIHVWHU�FHW�DFFRUG��$�OD�TXHVWLRQ����3RXUTXRL�OH�WHPSV�GHV�rWUHV�YLYDQWV�RX� FRQVFLHQWV� H[SORUH�W�LO� OD�GLPHQVLRQ� WHPSRUHOOH�GH� O
XQLYHUV�GDQV� OH� VHQV�TXL� IDLW� DSSDUDvWUH� OHV� HQWURSLHV� FRPPH� FURLVVDQWHV� HW� OHV� DFWLRQV� FRPPH�UHWDUGpHV�� HW� QRQ� SDV� GDQV� OH� VHQV� FRQWUDLUH"�� �&RVWD� GH� %HDXUHJDUG� SHXW�UpSRQGUH� ���&
HVW� �SHXW�rWUH��SDUFH�TXH� OD�YLH�HW� OD�FRQVFLHQFH�VRQW�REOLJpHV�SDU�QDWXUH�GH�UHJDUGHU�GDQV�OH�VHQV�R��HVW�OD�FHUWLWXGH�HW�GH�WRXUQHU�OH�GRV�j�FHOXL�R��HVW� O
LQFHUWLWXGH�� ��$XWUHPHQW�GLW� � ���/H�IOX[�LQWpULHXU�GH�OD�YLH�SV\�FKLTXH� HVW� OLp� GH� PDQLqUH� HVVHQWLHOOH� j� XQ� IOX[� G
LQIRUPDWLRQ� HQWUDQWH���LELG�S������� &HWWH� DGDSWDWLRQ� QpFHVVDLUH� GH� OD� YLH� HW� GH� OD� FRQVFLHQFH� j� OD�PDUFKH� SK\VLTXH� GH� O
XQLYHUV� GDQV� OH� VHQV� GH� O
HQWURSLH� FURLVVDQWH� DYDLW� pWp�ELHQ�DSHUoXH��QRWH�&RVWD�GH�%HDXUHJDUG��SDU�%ROW]PDQQ�GRQW�LO�VH�SODLW�j�FLWHU�XQH� UHPDUTXH�SHUWLQHQWH����'H�PrPH�TX
HQ�XQH�UpJLRQ�GpWHUPLQpH�GH�OD�VXU�IDFH�GH�QRWUH�SODQqWH��QRXV�FRQVLGpURQV�FRPPH�OH�GHVVRXV�OD�GLUHFWLRQ�TXL�YD�YHUV�OH�FHQWUH�GH�OD�WHUUH��GH�PrPH�XQ�rWUH�YLYDQW�GDQV�XQH�SKDVH�GpWHUPLQpH�GX� WHPSV� GpVLJQHUD� OD� GLUHFWLRQ� GH� OD� GXUpH� TXL� YD� YHUV� OHV� pWDWV� OHV�PRLQV�SUREDEOHV�DXWUHPHQW�TXH� OD�GLUHFWLRQ�FRQWUDLUH� �� OD�SUHPLqUH� VHUD�SRXU� OXL� OH�SDVVp� RX� OH� FRPPHQFHPHQW� HW� OD� VHFRQGH� O
DYHQLU�RX� OD� ILQ�� HW��G
DSUqV�FHWWH�GpVLJQDWLRQ��RQ�DXUD� WRXMRXUV��DX�GpEXW�GX� WHPSV��XQ�pWDW� LPSUREDEOH��&HWWH�PpWKRGH�PH�VHPEOH�OD�VHXOH�TXL�SHUPHWWH�GH�FRQFHYRLU�OH�GHX[LqPH�SULQFLSH�GH� OD� WKHUPRG\QDPLTXH�VDQV�HQWUDvQHU�XQH�PRGLILFDWLRQ�LUUpYHUVLEOH�GH O
XQL�YHUV� WRXW� HQWLHU�� �/HoRQV� VXU� OD� WKpRULH�GHV�JD]�� WUDG�IU���3DULV�������S�������$LQVL�� SRXU� %ROW]PDQQ�� �XQH� PRGLILFDWLRQ� LUUpYHUVLEOH� GH� O
XQLYHUV� WRXW� HQ�
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WLHU��pWDLW�IRUW�GLIILFLOH�j��FRQFHYRLU�HW�GRQF�j�UHMHWHU��HW�LO�LPDJLQDLW�SOXW{W�GHV�UpJLRQV�GH O
XQLYHUV�R��O
pFDUW�SDU�UDSSRUW�j�O
pTXLOLEUH�WKHUPLTXH�SRXYDLW�DOOHU�SRXU�XQH�GXUpH�GpWHUPLQpH�VRLW�GDQV�OH�VHQV�GH�O
HQWURSLH�FURLVVDQWH�VRLW�GDQV�OH�VHQV�GH� O
HQWURSLH�GpFURLVVDQWH��PDLV� LQFRQWHVWDEOHPHQW��SRXU�OXL�� OHV�rWUHV�YLYDQWV�YRLHQW�O
pYROXWLRQ�GDQV�OH�VHQV�TXL�YD�YHUV�OH�SOXV�SUREDEOH��FDU�O
pYR�OXWLRQ�FRQWUDLUH�OHXU�VHUDLW�LQVXSSRUWDEOH��3RLQFDUp�DYDLW�IDLW�GHV�UHPDUTXHV�GH�FH� JHQUH� �� LO� Q
\� D� GH� YLH� SRVVLEOH� TXH� Oj� R�� O
HQWURSLH� GpFURvW�� 0DLV� DORUV�Q
DYRQV�QRXV� �SDV�DIIDLUH� LFL� j� �XQH� LQGLFDWLRQ� LPSRUWDQWH� ��QRWUH�XQLYHUV�QH�VHUDLW�LO� SDV� IDLW� SRXU� DEULWHU� GHV� rWUHV� YLYDQWV� HW� FRQVFLHQWV� TXHOOH� TXH� VRLW��G
DLOOHXUV��O
RULJLQH�GH�FHX[�FL"�,O�IDXGUD�UHYHQLU�VXU�FH�SRLQW��(Q�UHWHQDQW�OHV�GHX[�pFODLUDJHV�PDMHXUV�TXH�&RVWD�GH�%HDXUHJDUG�D�DSSRU�WpV DX�SUREOqPH�GH�OD�GLUHFWLRQ�GX�WHPSV��OD�FURLVVDQFH�XQLYHUVHOOH�GH�O
HQWUR�SLH�G
XQH�SDUW��OD�FRQYHQDQFH�GH�FHWWH�FURLVVDQFH�j�O
H[HUFLFH�GHV�IRQFWLRQV�TXL�FDUDFWpULVHQW� O
rWUH� YLYDQW� G
DXWUH� SDUW�� QH� SHXW�RQ� SDV� SURORQJHU� FHV� GHX[�OLJQHV� GH� SHQVpH� HQ� VH� SRVDQW� OHV�TXHVWLRQV� VXLYDQWHV� �� HQ�TXRL� OD� IOqFKH�GX�WHPSV� HVW�HOOH� OLpH� j� OD� FRVPRORJLH"� HQ� TXRL� OD� FRVPRORJLH� SHXW�HOOH� rWUH� OH�WpPRLQ�G
XQH�ILQDOLWp�TXL�VH�PDQLIHVWH�j�O
pYLGHQFH�GDQV�OD�FRQVFLHQFH�HW�GDQV�OD� YLH"� &
HVW� j� FHV� GHX[� TXHVWLRQV� TXH� O
RQ� YRXGUDLW� SOXV� ORLQ� DSSRUWHU�TXHOTXHV�pOpPHQWV�GH�UpSRQVH�
� /D�IOqFKH�GX�WHPSV�HW�OD�FRVPRORJLH&RVWD�GH�%HDXUHJDUG�TXL�OLH�OD�IOqFKH�GX�WHPSV�j�OD�FRVPRORJLH�QH�SHXW�OH�IDLUH� TX
HQ� LQWURGXLVDQW� XQH� SURSHQVLRQ� FDUDFWpULVWLTXH� GHV� rWUHV� YLYDQWV� j�RULHQWHU�OH�WHPSV�GDQV�OH�VHQV�GH�O
LQIRUPDWLRQ�HW�GRQF�GH�O
HQWURSLH�FURLVVDQ�WHV� �SULQFLSH� GH� &DUQRW� JpQpUDOLVp� SDU� OD� F\EHUQpWLTXH��� FDU� LO� VH� WURXYH�FRQWUDLQW��SHQVH�W�LO��SDU�XQH�LQWHUSUpWDWLRQ�RQWRORJLTXH�WUqV�VWULFWH�GH�OD�WKpR�ULH�GH�OD�5HODWLYLWp����'DQV�XQ�FDGUH GH�SHQVpH�H[SOLFLWHPHQW�FRYDULDQW�DX�VHQV�PLQNRYVNLHQ�LO�HVW� QRQ� VHXOHPHQW� UHFRPPDQGp�� PDLV� QpFHVVDLUH�� GH� FRQFHYRLU� O
XQLYHUV�FRPPH� UpHOOHPHQW� GpSOR\p� G
XQ� VHXO� FRXS� GDQV� VRQ� pSDLVVHXU� WHPSRUHOOH�DXVVL�ELHQ�TXH�GDQV�VHV� WURLV�GLPHQVLRQV�VSDWLDOHV��&RPPH�O
pFULW� IRUWHPHQW�+�:H\O���OH�PRQGH�REMHFWLI�VLPSOHPHQW�HVW��LO�Q
DGYLHQW�SDV���RS�FLW��S�����,O�QH�V
DJLW�SDV�LFL�GH�PHWWUH�HQ�GRXWH�O
pTXLYDOHQFH�PpWULTXH�GX�WHPSV�HW�GH�O
HVSDFH�� LPSRVp� SDU� OD� FRQVWDQWH� XQLYHUVHOOH�F� ��PDLV� GH� UHPDUTXHU� TXH� VL�O
HVSDFH�WHPSV� PLQNRYVNLHQ� �GpIRUPp� pYHQWXHOOHPHQW� SDU� XQH� FRXUEXUH� ULH�PDQQLHQQH��UHPSODFH�GH�IDLW��SRXU�QRWUH�SK\VLTXH��O
HVSDFH�HW�OH�WHPSV�DEVR�OXV�GH�1HZWRQ��FHOD�QH�YHXW�SDV�GLUH�TXH�FH�FDGUH�VSDWLR�WHPSRUHO�H[LVWH�QH�YDULHWXU��HW�SUpH[LVWH�DX[�pYpQHPHQWV�TXL VH�ORJHQW�HQ�OXL��%LHQ�SOXW{W�FH�VRQW�OHV� IDLWV� SK\VLTXHV�� SRXU� QRXV�� TXL� VH� SURGXLVHQW� G
DERUG�� HQ� REpLVVDQW� DX�SULQFLSH�GH�&DUQRW��JpQpUDOLVp�RX�QRQ���HW�VXU�OHVTXHOV�QRXV�SURMHWRQV�OD�JULOOH�
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VSDWLR�WHPSRUHOOH� TXL� SHUPHW� GH� OHV� PHVXUHU�� HQ� XWLOLVDQW� OD� FRQVWDQWH� XQL�YHUVHOOH� F� � &HWWH� JULOOH� VSDWLR�WHPSRUHOOH� QRXV� HVW� LQGLVSHQVDEOH� SRXU� IDLUH�XQH�SK\VLTXH�FRKpUHQWH�HW�IpFRQGH���HW�RQ�GRLW�GLUH�TX
HOOH�QRXV�HVW�SURSRVpH�SDU� OD�1DWXUH�HOOH�PrPH��0DLV� OD� FRKpUHQFH�GH�QRWUH�SK\VLTXH�Q
LPSRVH�DX�FXQH�QpFHVVLWp� j� OD�1DWXUH��PrPH�VL� OD� FRQVWDQWH�XQLYHUVHOOH�F� REOLJH�QRWUH�UHSUpVHQWDWLRQ� VSDWLR�WHPSRUHOOH� j� HQ� WHQLU� FRPSWH� GDQV� QRV� PHVXUHV� SK\�VLTXHV��'pMj�OD�WKpRULH�GH�OD�5HODWLYLWp�JpQpUDOLVpH�j�OD�JUDYLWDWLRQ�QRXV�REOLJH�j�SHQVHU�TXH�OH�WUDMHW�GH�OD�OXPLqUH�Q
HVW�SDV�UHFWLOLJQH��FRPPH�RQ�OH�VXSSRVH�UDLVRQQDEOHPHQW� j� QRWUH� pFKHOOH�� PDLV� FXUYLOLJQH�� TXDQG� O
HVSDFH�WHPSV� HVW�GpIRUPp�SDU� OD� SUpVHQFH�GHV�PDVVHV�pQHUJLHV��&
HVW�GpMj� VXIILVDQW�SRXU�QRXV�QRWLILHU� TXH� O
HVSDFH�WHPSV� ULJLGH� GH�0LQNRYVNL� Q
HVW� TX
XQH� DSSUR[LPDWLRQ�YDODEOH�j�QRWUH�pFKHOOH��0DLV�QRXV�GHYRQV�rWUH�SUrWV�j�IDLUH�XQ�SDV�VXSSOpPHQ�WDLUH��&H�QRXYHDX�SDV��TXL�HVW�GpFLVLI��HVW�HIIHFWXp�SDU� OH�SURORQJHPHQW�GH�OD�WKpRULH� UHODWLYLVWH� GH� OD� JUDYLWDWLRQ� GDQV� VRQ� DSSOLFDWLRQ� j� O
8QLYHUV� HQWLHU��$ORUV�QRXV�GHYRQV�FRQFHYRLU�XQ�8QLYHUV�G\QDPLTXH��GRQW� OHV� OLPLWHV�VSDWLD�OHV�YDULHQW�DYHF�OH�WHPSV��SRXUYX�TXH�QRXV�FRQVHQWLRQV�j�GRWHU�O
8QLYHUV�GHV�SURSULpWpV� JOREDOHV� G
KRPRJpQpLWp� HW� G
LVRWURSLH� VSDWLDOHV�� TXL� V
DFFRUGHQW� VL�ELHQ�DYHF�OHV�H[LJHQFHV�UHODWLYLVWHV��$ORUV�QRXV�SpQpWURQV�GDYDQWDJH�GDQV�OHV�VHFUHWV�GH�OD�1DWXUH��HW�QRXV�SRXYRQV�FRQFHYRLU�VRQ�+LVWRLUH��TXL�FRPPHQFH�DYHF� OH� %LJ� %DQJ�� FRPPH� XQH� SHUSpWXHOOH� H[SDQVLRQ�� GRQW� OH� WHUPH� UHVWH�LQFHUWDLQ� HW�� VHORQ� O
pWDW� GH� QRV� FRQQDLVVDQFHV� UHODWLYHV� j� OD� �PDWLqUH�QRLUH���SHXW�rWUH�LQH[LVWDQW�/D� FRVPRORJLH� UHODWLYLVWH�� LVVXH� GHV� WUDYDX[� G
(LQVWHLQ� HW� LQLWLpH� SDU� VD�SURSUH� FRQWULEXWLRQ�� Q
HVW� VDQV� GRXWH� TX
XQH� FRQVWUXFWLRQ� WKpRULTXH�� SHUPLVH�SDU� O
REVHUYDWLRQ� DVWURQRPLTXH�� PDLV� TXL� SRXUUDLW� rWUH� UpIXWpH�� &HSHQGDQW��GHSXLV�VRL[DQWH�TXLQ]H�DQV�TX
HOOH�HVW�QpH��ODQFpH�SDU�/HPDvWUH�HW�FRUURERUpH�SDU�OHV�REVHUYDWLRQV�GH�+XEEOH��TXL�HXW�G
DERUG�GH�OD�UpWLFHQFH�j�\�FURLUH��HOOH�D� SX� VXUPRQWHU� OHV� GLIIpUHQWHV� REMHFWLRQV� TXL� OXL� RQW� pWp� IDLWHV�� UHFHYRLU� GH�O
XQLYHUVHO� UD\RQQHPHQW� FRVPLTXH� j� ����� .� XQH� FRQILUPDWLRQ� DWWHQGXH�� HW�UDQJHU�GDQV�OH�FDGUH�GH�O
H[SDQVLRQ�FRVPLTXH�OD�QDLVVDQFH�GHV�pOpPHQWV�SK\V�LFR�FKLPLTXHV� TXH� QRXV� FRQQDLVVRQV� FRPPH� GH� OD� IRUPDWLRQ� GHV� pWRLOHV� HW�JDOD[LHV�� &HOD� VXIILW� SRXU� OXL� GRQQHU�� j� GpIDXW� G
XQH� FHUWLWXGH� LPSRVVLEOH� j�DWWHLQGUH�GDQV�FH�GRPDLQH��XQH�YUDLVHPEODQFH�TX
DXFXQH� WKpRULH� ULYDOH�HQ�OD�PDWLqUH�Q
D�SX�DWWHLQGUH�2U� LO� HVW� FODLU� TX
XQH� FRVPRORJLH� UHODWLYLVWH� Q
HVW� SRVVLEOH� TXH� VL� O
RQ�Gp�FRXSOH�OH� WHPSV�GHV�WURLV�GLPHQVLRQV�VSDWLDOHV��HQ�LQWURGXLVDQW� OH� WHPSV�FRV�PLTXH� W� �� �FHOXL� TX
RQ� REWLHQGUDLW� HQ� V\QFKURQLVDQW� OHV� WHPSV� SURSUHV� GHV�JDOD[LHV��� FRPPH� O
D� GpILQL� -�+HLGPDQ�� &
HVW� +HUPDQQ�:H\O� OXL�PrPH� TXL�DYDLW� GRQQp� j� FH� WHPSV� OH� TXDOLILFDWLI� GH� �FRVPLTXH�� �������� HW� O
RQ� SHXW�FURLUH�TX
LO�OH�FRQVLGpUDLW�FRPPH��UpHO���PrPH�VL��FRPPH�LO�O
D�GLW�DXVVL��O
HV�
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SDFH�WHPSV� PLQNRYVNLHQ� RX� ULHPDQQLHQ� pWDLW� �REMHFWLI��� SXLVTXH� FH� GHUQLHU�HVW� FRQIRUPH� DX[� H[LJHQFHV�� IRXUQLHV� SDU� OD�1DWXUH� HOOH�PrPH�� GH� QRWUH� UH�SUpVHQWDWLRQ�GHV�ORLV�GHV�SKpQRPqQHV�6L�O
8QLYHUV�HVW�HQ�H[SDQVLRQ��VRQ�HQWURSLH�HVW�FURLVVDQWH�HW�VD�WHPSpUDWXUH�GpFURvW�� HW� O
RQ� D� SX� PRQWUHU� TXH� VD� WHPSpUDWXUH� pWDLW�� GDQV� XQ� kJH� PRLQV�DYDQFp�GH�VRQ�H[SDQVLRQ��VXSpULHXUH�j������.��2Q�WURXYH�Oj�OD�ORL�G
XQH�DFWLRQ�FRQWUDLJDQWH�H[HUFpH�SDU�OH� WRXW�VXU� OD�SDUWLH��FRPPH�OH�UpFODPDLW�SOXV�KDXW�&RVWD� GH� %HDXUHJDUG� DILQ� G
REWHQLU� �OD� IOqFKH� GH� O
pYROXWLRQ� JOREDOH���4XHO�PHLOOHXU� PR\HQ� G
REWHQLU� FHWWH� IOqFKH� TXH� GH� OD� WURXYHU� GpMj� SURSRVpH� SDU�O
pYROXWLRQ�PrPH�GH�O
8QLYHUV"�%HDXFRXS�GH�WUDYDX[�UpFHQWV�VRQW�IDYRUDEOHV�j�FHWWH�PDQLqUH�GH�YRLU���'DQV� FHW� DSSHO� DX� WHPSV� FRVPLTXH�� RQ� WURXYH� DXVVL� OD� UpDOLVDWLRQ� G
XQH�FRQGLWLRQ�TXH�5HLFKHQEDFK�HW�*U�QEDXP�DYDLHQW�H[LJpH�SRXU�UHQGUH�FRPSWH��G
XQ�SRLQW�GH�YXH�SXUHPHQW�SK\VLTXH��GH� OD�GLUHFWLRQ�GX� WHPSV��2Q�VDLW�TXH�FHV�DXWHXUV��FRQVWDWDQW�TXH�O
LQWHUSUpWDWLRQ�VWDWLVWLTXH�GH�O
HQWURSLH�QH�SHUPHW�WDLW� SDV� G
DVVXUHU� FHWWH� GLUHFWLRQ� FRQVWDQWH�� FRPPH�%ROW]PDQQ� HQ� DYDLW� O
LQ�WLPH� FRQYLFWLRQ�� DYDLHQW� LPDJLQp� OD� WKpRULH� GHV� EUDQFK� V\VWHPV� � �� VHORQ�ODTXHOOH�GHV�V\VWqPHV�TXL�RQW�pWp�HQ�LQWHUDFWLRQ��V
pFDUWHQW� OHV�XQV�GHV�DXWUHV�GDQV�XQ�pWDW�GH�UHODWLYHPHQW�EDVVH�HQWURSLH��HW�pYROXHQW�HQVXLWH��SRXU�OD�SOX�SDUW��GDQV�OH�VHQV�G
XQH�HQWURSLH�FURLVVDQWH��&RVWD�GH�%HDXUHJDUG��TXL�VLJQDOH�FHWWH� WKpRULH� �RS�FLW�S������� VH� UDOOLH� j� O
LQWHUSUpWDWLRQ� GH� *U�QEDXP� SOXW{W�TX
j� FHOOH� GH�5HLFKHQEDFK��GDQV� OD�PHVXUH�R��FH�GHUQLHU�RSSRVDLW� OD� WKpRULH�GHV�EUDQFK�V\VWHPV��j�FHOOH�G
XQH��LQWHUDFWLRQ�IDLEOH�DYHF�O
XQLYHUV���&RVWD�GH�%HDXUHJDUG� FRQVLGqUH�� DX� FRQWUDLUH�� DYHF� *U�QEDXP� HW� :KLWURZ�� TXH� �OD�WKpRULH�GHV� V\VWqPHV� LVROpV��HW� FHOOH�GHV�EUDQFK� V\VWHPV� �QH�VRQW�TXH�GHX[�DVSHFWV�GLIIpUHQWV�G
XQH�VHXOH�HW�PrPH�WKpRULH�VWDWLVWLTXH���LELG����HW�FHWWH�YXH�GpULYH�GH�O
pTXLYDOHQFH�HQWUH�OH�SULQFLSH�GHV�DFWLRQV�UHWDUGpHV�HW�FHOXL�GH�O
HQ�WURSLH�FURLVVDQWH��pWDEOLH�SOXV�KDXW��0DLV�DORUV�TXH��FKH]�&RVWD�GH�%HDXUHJDUG�HW�*U�QEDXP��FHWWH�LQWHUSUpWDWLRQ�VH�WURXYH�OLpH�j�OD�SRVLWLRQ�G
XQ�EORF�VSDWLR�WHPSRUHO� LPPRELOH�� FH� TXL� UHTXLHUW� O
LQWHUYHQWLRQ� G
rWUHV� YLYDQWV� SRXU� LQWUR�GXLUH�TXHOTXH�GHYHQLU�GDQV�FH�EORF��LO�HVW�SOXV�FRKpUHQW��QRXV�VHPEOH�W�LO��GH�OLHU�OD�FURLVVDQFH�GH�O
HQWURSLH�DYHF�O
pYROXWLRQ�JOREDOH�GH�O
8QLYHUV��PDUTXpH�SDU�O
DYDQFH�GX�WHPSV�FRVPLTXH�

� cf. H.D.Zeh, The Physical Basis of the Direction of Time, Spinger-Verlag, 
1989, 104-133
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� /D�FRVPRORJLH�HW�OD�ILQDOLWp�&RVWD�GH�%HDXUHJDUG�FRQVLGqUH� OD� ILQDOLWp�FRPPH�O
LQYHUVH�GH� OD�FDXVDOLWpSK\VLTXH��7HOOH�pWDLW�G
DLOOHXUV� OD�SRVLWLRQ�GH�%HUJVRQ��TXH�&RVWD�GH�%HDXUH�JDUG�UHSUHQG�DX�PRLQV�VXU�FH�SRLQW����&H�TXL�VH�IDLW��j�WUDYHUV�HW�DX[�GpSHQV�GH�OD�QpJXHQWURSLH�GX�FRVPRV�TXL�VH�GpIDLW��F
HVW�O
LQIRUPDWLRQ� �GHV�SV\FKLVPHV�LQFDUQpV�GDQV�OD�PDWLqUH��&H�TXL�GpFURvW�PRLQV�YLWH�TXH�OD�VHXOH�QpJXHQWURSLH�PDWpULHOOH� GX� SULQFLSH� GH� &DUQRW� �FHWWH� �SOXV� PpWDSK\VLTXH� GHV� ORLV� SK\�VLTXHV�� FI�� %HUJVRQ�� (YROXWLRQ� FUpDWULFH�� FKDS�,,,�S������� F
HVW� OD� VRPPH�QpJXHQWURSLH���LQIRUPDWLRQ��GX��SULQFLSH�GH�&DUQRW�JpQpUDOLVp��GH�%ULOORXLQ�HW�GH�5RWKVWHLQ��(W�OD��IRUFH��LQFDSDEOH�G
DUUrWHU��PDLV�DSWH�j�UHWDUGHU�OD�SHUWH�GH�OD�QpJXHQWURSLH�LQLYHUVHOOH��F
HVW�HQFRUH�O
LQIRUPDWLRQ��PDLV�FHWWH�IRLV�VRXV�VRQ�DVSHFW�DULVWRWpOLFLHQ��UHJpQpUDWHXU�GH�QpJXHQWURSLH���RS�FLW��S�������2Q�QH�GLVFXWHUD� SDV� LFL� �O
DVSHFW� DULVWRWpOLFLHQ�� GH� O
LQIRUPDWLRQ� SULVH� FRPPH� SRX�YRLU�G
RUJDQLVDWLRQ��FDU� LO�FRUUHVSRQG��GH�IDLW��DX�U{OH�FRQVWLWXWLI�GHV��IRUPHV�VXEVWDQWLHOOHV�� GDQV� OD� SKLORVRSKLH� DULVWRWpOLFLHQQH� GH� OD� 1DWXUH�� 6LJQDORQV�FHSHQGDQW�TXH�� FKH]�$ULVWRWH�� FHV� �IRUPHV��pWDLHQW�pWHUQHOOHV�� UHIOHWV�GDQV� OH�PRQGH�SK\VLTXH�GH�O
$FWH�SXU�pWHUQHO�DXTXHO�HOOHV�pWDLHQW��VXVSHQGXHV���,O�QH�SHXW� pYLGHPPHQW�HQ�rWUH�DLQVL�GDQV�XQH�SHUVSHFWLYH�pYROXWLYH��TXH�&RVWD�GH�%HDXUHJDUG� DGRSWH�� QRQ� VHXOHPHQW� j� OD VXLWH� GH� %HUJVRQ� PDLV� GH� WRXV� OHV�PRGHUQHV�� 3RXU� QRWLILHU� TX
LO� V
DJLW� ELHQ� G
XQ� DJHQW� �SK\VLTXH��� &RVWD� GH�%HDXUHJDUG�HQ�YLHQW�j� IDLUH�DSSHO�j�XQ�SULQFLSH�GH�FRQVHUYDWLRQ��TXL�SHUPHW�GH� UpJpQpUHU� OD� QpJXHQWURSLH� SHUGXH� VRXV� OD� IRUPH� G
LQIRUPDWLRQ�SRXYRLUG
RUJDQLVDWLRQ����7RXW�VH�SDVVH��GDQV�OD�GLUHFWLRQ�R��OHV�SV\FKLVPHV�H[SORUHQW�OD��H GLPHQVLRQ�GH� O
HVSDFH�WHPSV�� FRPPH�VL� OD�QpJXHQWURSLH�GH� O
XQLYHUV�VH�SHUGDLW� LQH[RUDEOHPHQW� GDQV� FKDTXH� PDLOOH� GH� OD� WUDPH� GHV� SKpQRPqQHV��FRPPH� O
HDX�G
XQ�IOHXYH�GX�GpVHUW�VRXV� OHV�VDEOHV��0DLV�TXL�VDLW�SHXW�rWUH�VL�FH�TXH�SHUG�O
8QLYHUV�QH�VH�UHWURXYH�SDV��DLOOHXUV��VRXV�XQH�DXWUH�IRUPH"�6
LO�QH�IDXW�SDV�LFL��XQH�IRLV�GH�SOXV��UHVWLWXHU�O
pQRQFp�G
XQ�SULQFLSH�GH�FRQVHUYD�WLRQ� HQ� SRVDQW� XQH� GpILQLWLRQ� DGpTXDWH�� HW� ODLVVHU DX[� UHFKHUFKHV� IXWXUHV� OH�VRLQ� G
H[SORUHU� RSpUDWLYHPHQW� OHV� LPSOLFDWLRQV� GX� SRVWXODW� FRUUHVSRQGDQW"���RS�FLW� SS�����������(Q� IDLW� OH�SRVWXODW�PpWDSK\VLTXH��GRQW� OH�FRQWHQX�UHVWH�FHSHQGDQW� �SK\VLTXH��� HVW� ELHQ�SRVp�� SXLVTXH�&RVWD� GH�%HDXUHJDUG�SRXUVXLW���1RXV�DYRQV�SURSRVp��VRXV�OD�SUpFpGHQWH�UXEULTXH��OD�WKqVH�TXH�O
DFWLRQ�HIIL�FDFH�GH� O
KRPPH�RX�GH� O
DQLPDO� LPSOLTXH� O
H[LVWHQFH� �DYHF�XQ� WDX[�FHUWDLQH�PHQW� WUqV� IDLEOH�� GH� VRXUFHV� GH� QpJXHQWURSLH�� 1RXV� VRPPHV� LFL� REOLJp�� SDU�O
HQVHPEOH�GH�OD�SKLORVRSKLH�EHUJVRQLHQQH��G
pWHQGUH�FHWWH�K\SRWKqVH�j�WRXW�OH�GRPDLQH� GH� O
RUJDQRJHQqVH� �RQWRJHQqVH� HW� SK\ORJHQqVH ��� 0DLV� DORUV�� FHV�VRXUFHV�K\SRWKpWLTXHV� �HW� WUqV� IDLEOHV��GH�QpJXHQWURSLH��TXH�VRQW�HOOHV�GRQF"�0DQLIHVWHPHQW�� ULHQ� G
DXWUH� TXH� GHV� UpVXUJHQFHV� GH� OD� SHUWH� GH� OD� QpJXHQ�WURSLH�XQLYHUVHOOH���LELG�S������
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'H� OD� IDoRQ� TXL� YLHQW� G
rWUH� H[SOLTXpH�� LO� DSSDUDvW� GRQF� TXH� OD� FDXVDOLWp�SK\VLTXH�� HQ�SHUGDQW�GH� OD�QpJXHQWURSLH�� OD�FqGH�j�XQ�SRXYRLU�SV\FKLTXH�GH�ILQDOLWp�PpWDSK\VLTXH�TXL�UHVWLWXH�O
LQIRUPDWLRQ�SHUGXH�VRXV�OD�IRUPH�GX�FRP�SRUWHPHQW� YLWDO� HW� GHV� HVSqFHV� YLYDQWHV��4XDQG�%HUJVRQ� YRXODLW� TXH� �O
pODQ�YLWDO���GX�IDLW�GH�VRQ��DUUrW���ODLVVDLW�WRPEHU�GDQV�O
HQWURSLH�FURLVVDQWH�WRXWH�OD�PDWLqUH�TX
LO�DYDLW�HPSRUWpH�GDQV�VD�FRXUVH�DVFHQGDQWH��&RVWD�GH�%HDXUHJDUG��TXL� YHXW� TXH� O
XQLYHUV�PDWpULHO� VRLW� LPPRELOH�� LPDJLQH�TXH� OD� QpJXHQWURSLH�LQIRUPDWLRQ�TXL�VWUXFWXUH�O
XQLYHUV�HQWLHU�VRLW�WHOOH�TX
HQ�VH�SHUGDQW�OH�ORQJ�GHV��OLJQHV�G
XQLYHUV��TXH�SDUFRXUHQW�OHV�rWUHV�YLYDQWV��HOOH�HQWUH�GDQV�XQ�VRXV�VRO�G
R�� HOOH� UHVXUJLW� SRXU� GRQQHU� YLH� j� FHV�PrPHV� rWUHV� YLYDQWV� HW� j� O
KLVWRLUH�IXOJXUDQWH�GHV�HVSqFHV��7HOOH�HVW�OD�YLVRQ�JUDQGLRVH�TXL�FO{W�/H�6HFRQG�3ULQ�FLSH�GH�OD�6FLHQFH�GX�7HPSV ��/H� FRVPRV� HVW� DLQVL� DJHQFp� TXH�� GHV� TXDWUH� GLPHQVLRQV� GH� VRQ� HVSDFH�WHPSV��F
HVW�OH�ORQJ�GH�OD�TXDWULqPH�TXH�V
pWHQGHQW�OHV�OLJQHV�GH�IRUFH�OH�UDWWD�FKDQW�j�VRQ�SULQFLSH�HW�j�VD�ILQ��&H��SULQFLSH��HW�FHWWH��ILQ��OD�PDWLqUH�OHV�VXELW�V\PpWULTXHPHQW�HW� VWDWLTXHPHQW�� pWHQGXH�TX
HOOH� HVW� OH� ORQJ�GH� VD�GLPHQVLRQ�WHPSRUHOOH�FRPPH�HOOH�HVW�pWDOpH�GDQV�VHV WURLV�GLPHQVLRQV�VSDWLDOHV�/HV�SV\FKLVPHV� LQFDUQpV�GDQV� OD�PDWLqUH��DX�FRQWUDLUH�� VRQW�j�FKDTXH� LQV�WDQW� GH� OHXU� YLH� j� OD� SHLQH�HW� j� OD� MRLH�� ,PSRVVLEOH�SRXU�HX[�GH� UHWRXUQHU�HQ�DUULqUH��HW�PrPH�GH�V
DUUrWHU���OD�ORL�GH�QRQ�GpFURLVVDQFH�GH�OHXU�SURSUH�LQIRU�PDWLRQ�OH�OHXU�GpIHQG��3RXU�HX[�XQ�VHXO�SUREOqPH��WRXW�DXWUH�pWDQW�VXSHUIpWD�WRLUH� ��FHOXL�GX�ERQ�XVDJH�GH�O
LQIRUPDWLRQ��F
HVW�j�GLUH��HQ�ILQ�GX�FRPSWH��GX�WHPSV�9RLOj�SRXUTXRL�F
HVW�VHXOHPHQW�GHV�SV\FKLVPHV�LQFDUQpV�GDQV�OD�PDWLqUH��HW�WRXW� j� IDLW� VSpFLDOHPHQW� GHV� SV\FKLVPHV� FRQVFLHQWV�� TX
RQ� SHXW� GLUH� TX
HQ�FKHPLQDQW�OH�ORQJ�G
XQH�GLPHQVLRQ�WHPSRUHOOH�DJHQFpH�DG�KRF� LOV�pPDQHQW�GH�O
DXWHXU�GH�OD�1DWXUH�FRPPH�GH�OHXU�VRXUFH�HW�UHWRXUQHQW�j�/XL�FRPPH�j�OHXU�ILQ���RS�FLW��SS�����������/D� GLIILFXOWp� G
XQH� WHOOH� YLVLRQ�� F
HVW� TXH� OH� WHPSV� Q
D� GH� VHQV� �GDQV� OHV�GHX[� DFFHSWLRQV� GX� WHUPH� �� VLJQLILFDWLRQ� HW� GLUHFWLRQ�� TXH� SRXU� OHV� rWUHV� YL�YDQWV�� VSpFLDOHPHQW�SRXU� OHV� rWUHV�FRQVFLHQWV�� WDQGLV�TXH� OD��GLPHQVLRQ� WHP�SRUHOOH�� GH� O
XQLYHUV� HVW� DJHQFpH�DG� KRF�� F
HVW�j�GLUH� SRXU� TXH� FHV�PrPHV�rWUHV�VRLHQW��j�FKDTXH�LQVWDQW�GH�OHXU�YLH�j�OD�SHLQH�HW�j�OD�MRLH���&HWWH�YLVLRQ�VDXYHJDUGH�DVVXUpPHQW�OD�YDOHXU�VXUpPLQHQWH�GH�OD�YLH�HW�GH�OD�FRQVFLHQFH�SDU�UDSSRUW� DX[� SKpQRPqQHV� SK\VLTXHV�� HW� O
RQ� GRLW� rWUH� UHFRQQDLVVDQW� j� XQ�WKpRULFLHQ� GH� OD� SK\VLTXH� GH�PDQLIHVWHU� FHWWH� YDOHXU� DYHF� WDQW� G
pFODW��0DLV�FHWWH�YLVLRQ��FRPPH�FHOOH�GH�%HUJVRQ�GRQW�HOOH�V
LQVSLUH��DFFHQWXH�OH�GXDOLVPH�GH� O
HVSULW� �HW�GH� OD�YLH�TXL� pPDQH�GH� O
HVSULW�HQ� WDQW�TXH�FUpDWHXU�G
LQIRUPD�WLRQ��HW�GH� OD�PDWLqUH��&H�GXDOLVPH�VH�PDQLIHVWH��HQ�SDUWLFXOLHU��SDU� OH�GHVWLQ�
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DVVH]� EUXWDO� TXL� HVW� DVVLJQp� j� O
8QLYHUV� GDQV� OH�SDUDJUDSKH�TXL� VXLW� LPPpGL�DWHPHQW�OHV�WURLV�SDUDJUDSKHV�GH�OD�FLWDWLRQ�SUpFpGHQWH����4XDQW�j�O
8QLYHUV��TXL�VHPEOH�j�SOXVLHXUV�WKpRULFLHQV�pPDQHU�G
XQH�IDQWDV�WLTXH� H[SORVLRQ� GH� FDXVDOLWp�� SRXUTXRL� SHXW�rWUH� QH� ILQLUDLW�LO� SDV� GDQV� XQH�JLJDQWHVTXH�LPSORVLRQ� GH�ILQDOLWp"�6L�MDPDLV�OD�QpJXHQWURSLH�SHUGXH�DX�FRXUV�GHV�PLOOpQDLUHV�GHYDLW�rWUH�UpLQIXVpH�DX�&RVPRV�SHQGDQW�XQH�GXUpH�pTXLYDODQW�j�TXHOTXHV� MRXUV�� OH�SDVVDJH�XQLYHUVHO�GH� OD� ORL�GHV�DFWLRQV� UHWDUGpHV�j�FHOOH�GHV� DFWLRQV� DYDQFpHV� VHUDLW� XQH� FDWDVWURSKH� VDQV� QRP� SRXU� WRXV� FHX[� TXL�PRXUUDLHQW�GH�OD�YLYUH��&
HVW�j�OD�SOHLQH�IRUFH�GHV�WHUPHV�TXH��OHV�YHUWXV�GHV�&LHX[�VHUDLHQW�pEUDQOpHV���TXH�FKDFXQ�VHQWLUDLW�VD�YLH�ELRORJLTXH�VH�GLVVRXGUH�HQ� VRQ�FRQWUDLUH�DEVROX��SHQGDQW�TXH��OHV�&LHX[�VHUDLHQW� UHSOLpV�FRPPH�XQH�WRLOH�GH�WHQWH���LELG��S������&HWWH�YLVLRQ�FDWDVWURSKLTXH�GH�OD�ILQ�GH�O
8QLYHUV�QH�PDQTXH�FHUWHV�SDV�GH�FRKpUHQFH�DYHF�OD�PpWDSK\VLTXH�GpYHORSSpH�SRXU�UHQGUH�FRPSWH�GH�OD�GLUHF�WLRQ� GX� WHPSV��0DLV� RXWUH� TX
HOOH� UHSRVH� VXU� OH� SRVWXODW� GH� O
LPPRELOLWp� GX�&RVPRV��GRQW�RQ�D�YX�SOXV�KDXW�TX
LO�QH�V
LPSRVH�SDV�j� OD� UpIOH[LRQ�FULWLTXH�VXU� OHV� IRQGHPHQWV� GH� OD� SK\VLTXH�� HOOH� SRVWXOH� pJDOHPHQW� XQ� SULQFLSH� GH�FRQVHUYDWLRQ� GH� OD� QpJXHQWURSLH�� GRQW� RQ� SHXW� GLUH� pJDOHPHQW� TX
LO� QH� V
LP�SRVH�SDV�j�XQH�UpIOH[LRQ�TXL�V
LQWHUURJH�VXU�OHV�UDSSRUWV�GH�OD�FDXVDOLWp�HW�GH�OD�ILQDOLWp��GRQW�LO�HVW�GLIILFLOH�GH�GLUH�TX
HOOHV�QH�VRQW�TXH�O
HQYHUV�HW�O
DYHUV�G
XQ�PrPH� SURFHVVXV�� /D� FDXVDOLWp� Q
HVW� MDPDLV� SULVH� HQ� GpIDXW�� WDQGLV� TXH� OD� IL�QDOLWp� O
HVW� VRXYHQW�� FHUWDLQHPHQW� DX� QLYHDX� KXPDLQ� GH� QRWUH� H[SpULHQFH�� HW�SUREDEOHPHQW� OH� ORQJ� GH� O
pYROXWLRQ� EXLVVRQQDQWH� GHV� HVSqFHV� YLYDQWHV�� 8Q�JUDQG�QRPEUH�G
DFWLRQV�KXPDLQHV� VRQW PDXYDLVHV� �GX�PRLQV�GDQV� OHXUV�FRQ�VpTXHQFHV���HW�XQ�JUDQG�QRPEUH�G
HVSqFHV�QH�FRQFRXUHQW�JXqUH�j�OD�EHDXWp�GX�VSHFWDFOH� GH� OD� 1DWXUH�� )DXW�LO� UHJUHWWHU� OHV� GLQRVDXUHV� GLVSDUXV� j� OD� ILQ� GX�6HFRQGDLUH��IDXW�LO�UHJUHWWHU�OHV�HVSqFHV�GLVSDUXHV��GDQV�OHXU�JUDQGH�PDMRULWp��j�OD�ILQ�GX�3ULPDLUH"�6
LO�\�D�HX�GHV�FDWDVWURSKHV�GH�OD�YLH��F
HVW�TXH�VRQ�+LV�WRLUH��ELHQ�TX
HOOH�VRLW�PHUYHLOOHXVH��QH�VHPEOH�SDV� UpSRQGUH�j� O
DFWXDOLVDWLRQ�G
XQH�ORL�SK\VLTXH�HW�PpWDSK\VLTXH�XQLTXH�WHOOH�TXH�OH�SDVVDJH�GH�OD�QpJXHQ�WURSLH�j�O
LQIRUPDWLRQ�HW�VRQ�LQYHUVH��&
HVW�SRXUTXRL��HQ�UHFRQQDLVVDQW�TX
RQ�VH�SODFH�WRXMRXUV�LFL�DX�SODQ�PpWD�SK\VLTXH� R�� VH� SRVHQW� GH� WHOOHV� TXHVWLRQV�� RQ� SURSRVHUD� XQH� YLVLRQ� XQ� SHX�GLIIpUHQWH�GH�O
DYHQWXUH�GH�OD�ILQDOLWp�GDQV�OD�1DWXUH��&HUWHV�FHWWH�YLVLRQ�SRV�WXOH�TXH�O
$XWHXU�GH�OD�1DWXUH�GRLW�DYRLU�XQ�SODQ��HW�FH�UDLVRQQHPHQW�HVW�FLUFX�ODLUH�SXLVTXH�F
HVW�SUpFLVpPHQW�O
DSSDUHQFH�G
XQ�SODQ�TXL�QRXV�IDLW�SHQVHU�j�XQ�$XWHXU�GH�OD�1DWXUH��0DLV�FHWWH�FLUFXODULWp�DWWHLQW�WRXV�OHV�SULQFLSHV�PpWDSK\�VLTXHV�HW�HOOH�QH�GRLW�SDV�QRXV�WURXEOHU��VHXOHPHQW�QRXV�DYHUWLU�TX
RQ�VH�SODFH�j�XQ�QLYHDX�G
H[SOLFDWLRQ�TXL�Q
D�SDV�O
KRPRJpQpLWp�VL�IUDSSDQWH��PDLV�DXVVL�VL�OLPLWpH�� GH� O
H[SOLFDWLRQ� VFLHQWLILTXH�� 4XDQG� LO� V
DJLW� GH� PpWDSK\VLTXH�� RQ�
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HPEUDVVH�WRXMRXUV�GHV�DSSDUHQFHV�HW�GHV�UpDOLWpV�KpWpURJqQHV��TX
RQ�HVVDLH�GH�PHWWWUH�HQ�UDSSRUW�GH�OD�IDoRQ�OD�SOXV�YUDLVHPEODEOH�SRVVLEOH��.DQW�D�GLW�TXH�OD�UDLVRQ�HVW�WRXW�j�IDLW�LPSXLVVDQWH�j�FHWWH�WkFKH��PDLV�F
HVW�TX
LO�SUHQDLW�SRXU�PRGqOH�OD�UDLVRQ�VFLHQWLILTXH�GH�VRQ�WHPSV��GRQW�RQ�QH�SHXW�GLUH�TX
HOOH�RIIUDLW�XQ�YLVDJH�GpILQLWLI�GH�OD�UDLVRQ��$XMRXUG
KXL�QRXV�QDYLJXRQV�HQ�PpWDSK\VLTXH�DYHF� OD� WULSOH� UpIpUHQFH� GH� OD�PpFDQLTXH� FODVVLTXH�� GH� OD�5HODWLYLWp� HW� GH� OD�PpFDQLTXH�TXDQWLTXH�� FRPPH� O
D� IDLW�&RVWD�GH�%HDXUHJDUG�� HW�QRXV�QRXV� LQ�VSLURQV�DXVVL��FRPPH�LO� O
D�IDLW�GH�PrPH��GHV�UpVXOWDWV�GH�OD�ELRORJLH�FRPPH�GHV�GRQQpHV�GH�O
H[SpULHQFH�KXPDLQH�'DQV� OD�YLVLRQ�pYROXWLYH�GH�O
8QLYHUV�TXL�HVW� OD�Q{WUH��FH�TXL�QRXV�IUDSSH��F
HVW� TXH� OD�PDWLqUH� HW� OD� YLH�RQW� pYROXp�G
XQH� IDoRQ�TXH� OH�KDVDUG�GDQV� VRQ�DFFHSWLRQ� FODVVLTXH� �UHQFRQWUH� GH� VpULHV� FDXVDOHV� LQGpSHQGDQWHV�  � FRQWLQ�JHQFH��HVW�WUqV�LPSXLVVDQW�j�H[SOLTXHU�HW�TXL�IDLW��DSSDUDvWUH�XQH�ILQDOLWp�VRXV�OD�IRUPH�G
XQ�GHVVHLQ��GRQW�OHV�FRPSRUWHPHQWV�DQLPDX[�HW�KXPDLQV�DSSDUDLV�VHQW�FRPPH�GH�SkOHV�UpSOLTXHV�TX
LO�VHUDLW� LPSUXGHQW�GH�SUHQGUH�SRXU�PRGq�OHV�� ,O� IDXW� SHQVHU� OD� ILQDOLWp� VDQV� DQWKURSRPRUSKLVPH� QL� YLWDORPRUSKLVPH��PDLV� LO� IDXW� OD�SHQVHU�TXDQG�PrPH��FRPPH�XQH�XQLWp�VXSpULHXUH�TXL�V
LQVqUH�GDQV�GHV�SURFHVVXV�GLYHUV�HQ�QH�FHVVDQW�GH�YDULHU�VHV�PR\HQV��G
R��OH�GDQJHU�GH�IDLUH�GH�OD�ILQDOLWp�O
LQYHUVH�GH�OD�FDXVDOLWp���SRXU�UpDOLVHU�XQH�ILQ�WUDQVFHQ�GDQWH��/
H[SUHVVLRQ�GH�FHWWH�ILQDOLWp��GDQV�OH�ODQJDJH�TXL�QRXV�HVW�GLVSRQLEOH��DXUD� WRXMRXUV� TXHOTXH� FKRVH� GH� GpILFLHQW� HW� G
DSSURFKp�� 6L� F
HVW� XQ� VFLHQWL�ILTXH�TXL�HQ�SDUOH��DORUV� LO�UHGRXEOH�GH�SUpFDXWLRQV��FDU�LO�Q
HVW�SDV�KDELWXp�j�VH�PRXYRLU�GDQV�FHWWH�VSKqUH��j�ODTXHOOH�VD�VFLHQFH�O
LQWURGXLW�VDQV�OXL�GRQQHU�OHV�PR\HQV�GH�OD�SHQVHU��2Q�SHUoRLW�FHW�HPEDUUDV��TXL�Q
H[FOXW�SDV�OD�FRQYLF�WLRQ��GDQV�FHWWH SKUDVH�UHPDUTXDEOHPHQW�EDODQFpH�GH�'\VRQ����/RUVTXH�QRXV�UHJDUGRQV�O
XQLYHUV�HW�LGHQWLILRQV�OHV�PXOWLSOHV�DFFLGHQWV�GH�OD�SK\VLTXH�HW�GH�O
DVWURQRPLH� TXL� RQW� WUDYDLOOp� GH� FRQFHUW� j� QRWUH� SURILW�� WRXW� VHPEOH� V
rWUH�SDVVp�FRPPH�VL� O
8QLYHUV�GHYDLW��HQ�TXHOTXH�VRUWH��VDYRLU�TXH�QRXV�DYLRQV�j�DSSDUDvWUH���� ,O� VHUDLW� VDQV�GRXWH�SOXV�VDWLVIDLVDQW��G
XQ�SRLQW�GH�YXH� ORJLTXH��G
DWWULEXHU�FH��VDYRLU��GH�OD�ILQ�SRXUVXLYLH�j�O
$XWHXU�GH�O
8QLYHUV�SOXW{W�TX
j�O
8QLYHUV�OXL�PrPH��PDLV��FRPPH�RQ�O
D�GLW�SOXV�KDXW�� OD�UDLVRQ�LFL� WRXUQH�HQ�FHUFOH�� VL� ELHQ� TXH� O
8QLYHUV�� TXDQG� RQ� O
HQYLVDJH� GDQV� VD� WRWDOLWp�� SHXW� rWUH�SULV�SRXU�VRQ�$XWHXU��TXDQG�O
H[LVWHQFH�GH�FH�GHUQLHU�Q
HVW�SDV�MXVWLFLDEOH�SDU�OHV� ORLV� GH� OD� SK\VLTXH��8QH� DXWUH� IDoRQ� GH� FRQWRXUQHU� FH� GpOLFDW� SUREOqPH�PpWDSK\VLTXH�HVW�G
LQWURGXLUH�OD�ORFXWLRQ��WRXW�VHPEOH�V
rWUH�SDVVp�FRPPH�VL��FDU�LO�HVW�GLIILFLOH�G
DWWULEXHU�j�O
8QLYHUV�XQ�GHVVHLQ��TXL�VHPEOH�UHOHYHU�SOXW{W�GH� VRQ� $XWHXU�� (QFRUH� XQH� IRLV�� OD� JUDPPDLUH� GH� OD� PpWDSK\VLTXH� Q
H[LVWH�
� F.J.Dyson, Scientific American, 225, september 1971, p.51
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QXOOH�SDUW�HW�FKDFXQ�O
LPSURYLVH�FRPPH�LO�SHXW��&HOD�QH�YHXW�SDV�GLUH�TXH�OHV�DIILUPDWLRQV�GH� OD�PpWDSK\VLTXH��TXL�VRQW� WRXWHV� UHODWLYHV�DX�SUREOqPH�GH� OD�ILQDOLWp�GH�WRXW�FH�TXL�H[LVWH��O
KRPPH�\�FRPSULV���VRLHQW�GpQXpHV�GH�VHQV�RX�SXUHPHQW� VXEMHFWLYHV�� &KDFXQ� FRPSUHQG� GH� TXRL� LO HVW� TXHVWLRQ� TXDQG� RQ�LQYRTXH� OH� SULQFLSH� DQWKURSLTXH��&H� Q
HVW� SDV� OH� OLHX� G
pQXPpUHU� OHV� DUJX�PHQWV� SK\VLTXHV� HW� FRVPRORJLTXHV� TX
RQ� D� OpJLWLPHPHQW� GpYHORSSpV� GHSXLV�XQ�TXDUW�GH�VLqFOH�HQ�VD�IDYHXU�� ��,O�VXIILW�GH�VH�UHQGUH�FRPSWH�TXH�O
KRPPH�TXL�SHQVH� O
8QLYHUV�QH�SHXW�pYLWHU�GH�SHQVHU�TXH��G
XQH�FHUWDLQH�IDoRQ��QRXV�I�PHV�FRQoXV�GqV�OH�FRPPHQFHPHQW����2Q�YRLW� TXH� OHV� FKHPLQV� GH� OD�PpWDSK\VLTXH�TX
LQYLWH� j�SUHQGUH� OH�GpYH�ORSSHPHQW� GH� OD� SK\VLTXH� FRQWHPSRUDLQH� VRQW� DXVVL� GLYHUV� TXH� OH� VRQW�� SDU�DLOOHXUV��OHV�GRFWULQHV�PpWDSK\VLTXHV�KLVWRULTXHPHQW�GLVSRQLEOHV��&H�Q
HVW�SDV�GH�FHWWH�GLYHUVLWp�TX
LO�IDXGUDLW�VH�SODLQGUH��ELHQ�TX
HOOH�FRQWUDVWH�DYHF�O
XQLWp�TXH� OD� VFLHQFH� SDUYLHQW� SDUIRLV� j� UpDOLVHU� GDQV� XQ� GRPDLQH� SDUWLFXOLHU��PDLV�SOXW{W�GX�GLVFUpGLW�GRQW�HOOH�SHXW�VRXIIULU�GDQV�XQH�DWPRVSKqUH� LQWHOOHFWXHOOH�GRPLQpH�SDU�OH�PRGqOH�VFLHQWLILTXH�GX�VDYRLU��4XH�OH�WULRPSKH�GH�FH�PRGqOH�QH� VRLW� TX
DSSDUHQW� RX� SURYLVRLUH�� RQ� GRLW� j�&RVWD� GH�%HDXUHJDUG� GH� O
DYRLU�PRQWUp� G
XQH� IDoRQ� TXL� D� LQFLWp� EHDXFRXS� G
pSLVWpPRORJXHV� j� UpIOpFKLU� j� VD�VXLWH��WDQW�FHWWH�IDoRQ�pWDLW�HPSUHLQWH�j�OD�IRLV�GH�ULJXHXU�HW�G
DXGDFH�
� &RQFOXVLRQ5LHQ� Q
REOLJH�� VHPEOH�W�LO�� XQ� pSLVWpPRORJXH� j� VRXWHQLU� TXH� O
XQLYHUV� HVW�pWDOp�VSDWLR�WHPSRUHOOHPHQW�GDQV�VHV�TXDWUH�GLPHQVLRQV��5LHQ�QH�O
REOLJH�QRQ�SOXV� j� UHQGUH�FRPSWH�GH� OD� IRUPLGDEOH�SRXVVpH�GH�QpJXHQWURSLH�LQIRUPDWLRQ�TXH�PDQLIHVWH�O
pYROXWLRQ�GH�OD�YLH�SDU�O
K\SRWKqVH�G
XQ�SULQFLSH�GH�FRQVHUYD�WLRQ� GH� O
LQIRUPDWLRQ�� TXL� VH� FDFKHUDLW� GDQV� OHV� VRXV�VROV� GH� O
XQLYHUV� SK\�VLTXH��0DLV�VL�O
RQ�PHW�j�SDUW�FHV�GHX[�SUpVXSSRVpV�SODFpV�DX[�IRQGHPHQWV�GH�OD� YLVLRQ� GpYHORSSpH� GDQV�/H� 6HFRQG� 3ULQFLSH� GH� OD� 6FLHQFH� GX� 7HPSV�� HW�PrPH�VL�O
RQ�\�VXEVWLWXH�UHVSHFWLYHPHQW�OH�SUpVXSSRVp�GX�WHPSV�FRVPLTXH�HW�OH�SULQFLSH�DQWKURSLTXH��DORUV� OD�SOXSDUW�GHV�GpYHORSSHPHQWV�GH�FH�OLYUH��TXL�HVW� VL� VWLPXODQW� SRXU� OD� UHFKHUFKH�pSLVWpPRORJLTXH�HW�PpWDSK\VLTXH��JDUGHQW�WRXWH� OHXU�SRUWpH�� ,O�\�D�SHX�GH� OLYUHV�SKLORVRSKLTXHV�GRQW�RQ�SXLVVH�HQ�GLUH�DXWDQW�TXDUDQWH�DQV�DSUqV�OHXU�SDUXWLRQ��
� cf.H.Barreau, "La physique et la nature", Annales de la Fondation Louis de 
Broglie, vol.26, 1/3, 2002, 43-53� Steven Weinberg, Les trois premières minutes de l'Univers, Paris, Seuil, 
1978,p.179
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