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8 �36?4 A �3X . Q-4C;:4W� P ; � A Q A�=SF 9; 4>;,��Q FC= 2T;sUK;H1 U =�� 9;,4C; +KF 1&.�4>� A ;H1C1)6�1 + � + � =S+ 9;HQ = 4C;D1WU P �348UG4C; � -� + 4�Q =SF QH.�.�;,� �Q^UK;H1 A �T; � A�= ; +GF 1VUK; 1)6�1 A ;,. FC=71�= � =JF 9;H1 + � + � =J+ 9;HQ = 4>;H1�; � ; A�F>= 4�1 - c 
!�	� _ F � ` )� ;,6�4 A Q-� A 6��VU�Q + 1]�S; A QB1 UK;^� P QHX .�� =0-mA Q FC= � + . Q-48QHX 9; F 4 = �T6�; ;H1 F Q 1 �34ZU�9;2U�Q + 1[��Q21E; A )FC= � + � )��,) i ) � )

��������� # �"!$#&%K$('*),+R�-'.� & � $(/0+N&�!�132546%7!7�M�8+946��4(/ :; %<�"!$=>' ;
* ; + �3X@?�4>;,6 J^A 4 = 1 F QH6 J 1)� +GF 6 FC= � = 1G9;H1$.��B6�4�� P QHX .�� =*-mA Q FC= � + . Q-48QHX 9; F 4 = �T6�;	ACB +��36 1Q�DT� + 1 A #�� = 1 = �J; � �9E*E / .&�B6�471E� + ; � A Q A�=JF 9; ; F 1>Q/U = 1).&� +�= ? = � =SF 9;k1E6�4[�J;7X/Q-4 A #Y9;FB � ;A 4 = 1 F Q-� +5P 9; F Q +GF .�Q31 A ; +GF 4>�T1$GGX\9; F 4 = �@6�;IH = � Q UG;H10.�4C�B.�4 = 9; F 9;H1 + � + � =J+ 9;DQ = 4>;H1 U P �B48UK4>; �&HUK� +KF 6 + A �T; �/A"= ; +GF ; � ; A"FC=KJ c 
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' 9 � /� � �6 A ;H1 F � Q D =JF ;H1C1);'UK; � Q �S6�X =��;,4C;FH + � P =J+ U =�A ;M�@6�;@DT� =SF � P � + UG;FH M � Q.�6�� 1CQ FC= � + UK;[� P � + UK;0; F ��/��Q U = 4C; A�F>= � + A �3X X'6 + ; UK;D1 F 4C� = 1(DT; A"F ;,6�4Z1�U P � + UG;FB

� �K; JG= 1 F ; UK;:6 J[F GG.�;H1�U P Q A,A �348U UG;!.�#�Q31); A �3� =S+ 9;HQ = 4C;D1�I = � 1�1E; U = 1 F>=J+ VB6�; +GF .�QH4��J;H1 .&� )��QH4 = 1CQ F>= � + 1!UK; A # Q A 6 + UK;[�S;,6�481 F 4>� = 1 A #�Q-X . 1OB � �34Z1 �T6�; � Q .&�B��QH4 = 1>Q F>= � + UK;0� Q .&�BX .�;;H1 F �34 F #�� V3� + Q-�J; �Q A ;,�J�S; UK6�1 = V + Q-��; F UK6 A �BX .��:9;:X ; +GF Q = 4>; = ��1 P QpV =JF U P 6 + ; � ; F . Q-48Q )X\9; F 4 = �@6�;kUK; F GG.&; �CB � ; F GG.�; � ��;H1 F �T? F ; + 6 �J�B481 �T6�; �S;H10.��3��QH4 = 1CQ F>= � + 1 UK;H1 A #�QHX .�11 = V + QH� ; F A �BX .��:9;:X ; +TF Q = 4>; 1E� +GF�A 4C� = 1G9;:;H1OB
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8 �36�4 + � F 4>;'Q-X .?� =0-&A Q F ;,6�4�. Q-48QHX 9; F 4 = �T6�;FH + �36�10Q�DT� + 1 A #�� = 1 = 6 + Q A,A �348U UG; .�#�QB1E;UK; F GK.�; �%I = ��.�;,4CX ; F UK;0X = ;,6 J 1G9;:.�Q-4>;,4��J;�1 = V + Q-�5UK; ��Q0.��3X .�;FB � ; A �3X .?�,9;,X ; +KF Q = 4C;YQ��Q!X�;,X^; .��3� Q-4 = 1CQ FC= � + �T6�;��J;!1 = V + Q-�GX/Q = 1 = �T;H1 F Qp?�1E�B4 ?Y9;!. Q-4 �J; � �9E*E / �T6 =T+ P ;H1 F .��J6 1F 4ZQ + 1).�Q-4>; +GF QH.�4 �;D1 � � F a P _ F � ` B * ;!.��S6�1OHH� P Q-X .?� =0-&A Q F>= � + .�QH48QHX 9; F 4 = �T6�; + � +'A �3� =S+ 9;HQ = 4C;; F ��Q U =�� 9;,4C; + A ;�UK; U = DT;,4]V3; + A ; ; +GF 4C; �S;H1/UK;,6 J �J� + V36�;:6�4812U P � + UK;�.&;:4CX ; F>F ; +GF UK;1G9;:.�Q-4>;,4!�J;H1!UG;,6 J = X .�6�� 1 = � + 1 �Q � Q 1E�B4 FC= ;7UK;[� P QHX .�� =0-mA Q F ;,6?4�B� ;�� � E*E / ;D1 F 6 +2A 4 = 1 F Q-�m6 +�= Q J ; + 9; VTQ F>=KJ B  � +/=J+ U = A ;0�B48U =S+ Q = 4C;[;H1 F 1)6�.Y9;,4 = ;,6?4 �Q� P ; JGF 48QH�34ZU =J+ Q = 4>;TI/' ��� ' 
 B 8 �36�4�� ? F ; +?= 4�� P Q A:A �34ZU UK;!.�# Q31E;�UK; F GG.&;��CHH��Q�.��B��Q-4 = 1>Q FC= � +�34ZU =J+ Q = 4>;!;H1 F A #�� = 1 = ;�.��B6�4��S;!1 = V + QH��; F 1E� + A �3X .��:9;,X ; +KF Q = 4C;FB � Q .��BX .�;!;H1 F .��B��Q-4 = 1G9;,;�34 F #�� V3� + Q-�S;,X ; +GF 1)6�4[� P =J+ U = A ;0; JGF 4ZQ-�B48U =S+ Q = 4C;FB � ; F0=S+ U =�A ; ;H1 F>J � +�A"FC= � + UK; � P Q + VB�J;��; +GF 4>; � P Q��K;��'; F7A ;,�S6 = UK;'.�4>�3.�QpVTQ F>= � + UG6 J Q = 1 A ;HQ-65B 8 QH4 A � +GF 4>; = ��;H1 F[=S+ U�9;,.�; + U?Q +GFUK;'� P Q + VB�J;	� U P �34 = ; +GF Q FC= � + U�Q + 1 �J; .�� Q + � ��H G 
 U P =S+ U =�A ; �34ZU =J+ Q = 4>; � B��&B � P Q A,A �B48U�UK;.�#�QB1E; A �3� =J+ 9;HQ = 4>;[UK; F GK.�;���.&;:6 F QH�J�B481!1 P 9; A 4 = 4C; a
' 
�� � -�
 	 
 � 
 	 ' ' � � 
 � 
 � 
 � 3 ' � � 
 � 
 � 
 � � � B ^ � 
Q�DT; A � P ;,�S� = . 1E��� � UK;�UK;H1 =J+ U =�A ;D1$.��36�4 �J; A #�Q-X^. .��3X .�; a^
' 
 � � � -�
 	 
 '

���� � � � 
' � � � 
 	 

3 � � ' � � � 
' 
 � � 
 	 
 � � B ^

i

*�+ A #?� = 1 = 1>1CQ +GF 6 + ; �S� + VB6�;,6�4kU P � + UK;^UK;'.&�BX .�; ; F UK;^1 = V + QH��H � P Q + VB�J;^U P Q A,A �34ZUUK;[.�#�QB1E;k1E;7U�9;HUK6 =JF UK; � B ^

i
.�Q-4!� Q 4>;,��Q FC= � + 1)6 = DBQ +GF ; a

� � ' � � � 
Y' ' 
 � � � � -�
 	 
 � ' � � � � 
 	 
' 
 � � � 
 	 
 � ' � � � � 
 	 
 � � B ^ � 
*�+ 4>;,X .�� Q&RA Q +KF U?Q + 10��Q 4>;,��Q FC= � + � B ^ � ' 
 � � -�
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BBOBBO

M F

615nm
L.A.R.

RG 780.

C F

BS

L: Lame de verre
F: Lentille

BBO: Cristal sur son support.
A: Système d’alignement

M: Miroir diélectrique Rmax à 615nm et 45° 

BS: lame T=20% R=80%

C: lame de Saphir
L.A.R.: Ligne à retard

750-1000nm
70fs

90fs
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