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Lucrèce , De Rerum Natura
Copie de Girolamo de Matteo de Tauris pour Sisto V, 1483

Rome, Bibliothèque du Vatican

'H� 5HUXP� 1DWXUD� pWDLW� SHX� FRQQX� DX
0R\HQ� $JH�� /XFUqFH� pWDLW� FRQVLGpUp
FRPPH�OXQDWLTXH�HW�DWKpH��/H�WH[WH�IXW
GLIIXVp� HQ� ������ DSUqV� OD� GpFRXYHUWH
G¬·XQ� YLHX[� PDQXVFULW� SDU� 3RJJLR
%UDFFLROLQL� KXPDQLVWH� HW� VHFUpWDLUH� GX
3DSH.
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'pPRFULWH���OD�YDULpWp�HW�O·pYROXWLRQ�GH�FH�TXH�O·RQ�REVHUYH�GDQV�OD�QDWXUH
SURYLHQW�GX�JUDQG�QRPEUH�GH�FRPELQDLVRQV�SRVVLEOHV�G·XQ�SHWLW�QRPEUH

GH�´FRQVWLWXDQWV�pOpPHQWDLUHVµ

����PLOOLDUGV�G·LQGLYLGXV�YLYDQWV���WRXV�DYHF�XQ�$'1�GLIIpUHQW�
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Feu
Eau

Soufre
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Mercure

10

100

1
0 1000 19501800 20001900

Electrons
Protons

Quarks
Leptons

Années
Tableau périodique des

éléments “Symétries” ?

Particule
subatomique
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ν

πο

=���"�	���������	����0���0�	- Rayons cosmiques
( protons, … )
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5HVWHV�GH�6XSHUQRYD

6\VWqPH�ELQDLUH
DXWRXU�GHV�SXOVDUV

�pWRLOHV�j�QHXWURQV�HQ
URWDWLRQ�UDSLGH��RX

WURX�QRLU

7URX�QRLU

*D]�HW
SRXVVLqUHV

'LVTXH�´G·DFFUpWLRQµ

-HWV�GH
UD\RQV

FRVPLTXHV

1XDJHV
GH�JD]
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�1R\DX[�JDODFWLTXHV
DFWLIV

�TXDVDUV�

KDXWH�pQHUJLH
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     3DU�pFKDQJH�GH�PpGLDWHXU�
4 '\QDPLTXH�FODVVLTXH�����VHXOHPHQW�UpSXOVLRQ
4�'\QDPLTXH�4XDQWLTXH���UpSXOVLRQ�RX�DWWUDFWLRQ

)RUWH

(OHFWUR�0DJQpWLTXH

)DLEOH

*UDYLWDWLRQQHOOH


0pGLDWHXU,QWHQVLWp
UHODWLYH

:

�:A��

�:A��

�:A���

*OXRQ
�PJ� ���

3KRWRQ
�Pγ� ����

%RVRQV�:���=R

�P�a�����*H9�

*UDYLWRQ�"

1R\DX�GH�O·DWRPH

$WRPH��PROpFXOH�
$'1�����

'pVLQWpJUDWLRQ
UDGLRDFWLYH�β

&RUSV�FpOHVWHV

$FWLRQ�VXU

TXDUNV �� ν

�

�

�

�

�

�
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&KDUJH

FRXOHXU

pOHFWULTXH

PDVVH

2EVHUYpHV�GDQV

5pF
HQW

H�

XQL
ILF

DWL
RQ

7RWDOHPHQW�QpJOLJHDEOH�SRXU�GHV�SDUWLFXOHV�pOpPHQWDLUHV��(Q�UHYDQFKH�WUqV�LQWHQVH�SRXU�OHV�REMHWV�
FDU�OHV�FKDUJHV��PDVVHV���VRQW�WRXWHV�SRVLWLYHV

*   
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OLDLVRQ
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 “Diagramme de Feynman”
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