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 829� �4/63cm��:�- $� �$  20cm  ��2��  ��:�- �� ��  �;�< =� #�   10cm >�� ?��� $��@ .$� �;��B C�5 

D�� E�F: �< G�HI� GF� � ��2�� �JK� �$2�

 �	
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��� � �� !� 20cm ���� ��� ���� ���
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 Q�F� #� $2� A .���- ����# F� 7R Q�F� �$�� �6$� B�2O �� . /HO ����# F� �B�7( Q�F� �$�� �6$� B
 �2O  .   DPB ��2� �� �S Q�F� �� $� $2� ��� �$2� $�Av  � BvGF� $� $2� ��� T���� ��  A � B�� .
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 82U �� �4/67 ��:�- $� �$ �&4�&��� )* �< ��2��V ��:�- �V ��V �;�< %� #� .�&4�&��� (*>�� ?��� $��@ �� �&4�&��� .

D�$�� $��@ �;�< .�&4�&��� 5;S $� ��2�� GF�

  +6/67  +20  56/67  520 
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  /HO T��K �� .� �I�O W��� .��  E9� .�;F�� 
�JO1/46 .�!2��' �� >���X� �Y� $� $5ZS �$ ��# GHO $� [ 

W�:�- W� .� �9Z� $� .#�2�100cm =����� GH1� $� �$ .� �I�O W���D5�2O ��2��  \�$ #�)n=1/36 (]�- $� �U2^

5�; .

+5/40cm56/45cm 57/35cm4/65cm
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  W1��J��� �  �62� ���D�� $5ZS �2O �� ��I� 

 100m/s      180m/s      220m/s      280m/s     
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 D�� ?��&/�� a2� =� �X���� b��� C�5 6
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 D�� �$2� C�5  .c��� 8�Z&�� ���

��� <�=> �?=�           .��� <�=> �?=� � � @ �?=� A"�!�.

��� � @ �?=�              .��� <�=> �?=� � � @ �?=� BC DE.
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 2��' .�!���- 5�21 W;�<#� ?��P&�� ��x � �� #� �e�< W�:�- �  5�� ?5O ?5!�I�  0/0025cm�� ?5�< �5�  .�B�

�&-$ $�H� a2� 82U 8/33A   ?��' � �4ISW�:�- �7 2��' .� �9Z� �4IS 5O�� �&� x$��@ �;�< .f�� ���P�$� �S $� 

D �$��

535×10 cm           0/01cm     

532×10 cm             0/1cm     
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/HO T��K �� .� �I�O �� �e-�HO #� �H� g��� h�HO �� Gi�5� $� �B� 1/65#� �-�HO �� W�:�- �2O ?5��O2' 

 ?��' 65cm  >! #� h�HO �� W�:�-�  0/15cm �I�O ����$��@ G�15� .� �� ���- 5O�� 0/3cm �� �L��6

�2O . 5;S �I�O ���Kcm D�� 

0/035310       535×10  0/3
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 #� 5;�$�j� T���� �� �e�< ��i�5� ��46 #� �O�� �5O � .#�2� �H��&H1� .�e��5�� �� ?5;;  Gi�5� W3��� �� #� �O�� �5O:

2 
1I  =5309w/m  2

2 I =33180w/m   [/12I w m=
2

25640 .D�� $5ZS �!���- �����4�

0/340/780/960/69
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 /HO T��K �� .� �I�O E9� .�$ �$ �< �B� �� 5O�� $5ZS T���� �� =��&H1� .� ��f =� ���K � /HO T��K

1/54a2� 82U �� .�24� .���- $2� >���I;�  540 nmD5O�� �&O�5� ����#�� ��2Xk�! 

98/17nm,1/32        98/17nm,1/24        

108/87nm,1/32      108/87nm,1/24        
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 �;��B C�5 �$���D�� 

��� =�K
. L� M� �N ��=. O�P � QR� . /�R$E RS . =ET
E  � =�#�� . �� =Q U"� �E.

  /=D�� R� . V� /"S /�R-� N U"� � WX �>/=�> =>�ω0R�Y �� �� DY L� M� �N ��=.  .

 ,Z � �[\ T
E � V�� . �E V� ��=. ) ( ��� =�K
. _�Q �Q U"� ��..

 R� . ��"N � �[\ RS . =ET
E  � =�#�� . �� =Q U"� �E ) ( ��� =��Y .
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lj9@ ����# �B� [�$2i �� �I�O �� �2! #� $2� �V �I��� #�� $�)�&���� ����# ( �-�PO >/656/3T��K [5O�� �6$�

D�� $5ZS >/6 N�� /HO

1/521/501/451/58
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 �2m� C2��! $��1 $2� Qi .�;e'(  =633nm)λ �< ���54! 82U � 7Km  D�� ���! 5;S ��

4 2/4×10       4 2/7×10   

4 4/2×10   4 5/1×10     
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 �;��B C�5 �$���D�� 

��� =E O D#E ��K� RS . =�K
. ���R�Q L �� ��=Q.

  . RS . �� <=��/ ��K� �Y �N �� ���R�Q � �[\/"S �� <R
!�� .

 R� . ���R� \  . �� ��K� V� �D
a b"cZ) (R�!�� ��.

/��/ 	
��� �dN ��K� ���R�Q L ��  . �D
a ,Z �$
da � �[\.
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�;��B C�5 �$��� D �� 

/"S �� �S N L� L/". �C=? �>e�� �� �"N MdWX.

 U"� f.� � �g
E)QWP ( � @ kl�Z� m? ./"S �� �"N � �Dn"� �/ L 
� .

RN=0�R#� 	��� �cZ�/ � �o� Z p E� . �. q".=� =���=. �����.

/��/ ��#S �/ �
r Z s
a �t=� � �
� N �/ u�.
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�;��B C�5 �$��� D�� 

��� ��=Y �/ ? =
v "E=\ ��=. w�0�"Q Vo"�.

R�Y ��N ��=
\ B��� L"N X �� �"c. xW� �/ �#S O 0�Q �/ ?=
v "E=\.

ۀ Ll> �"K��5R
dWX �"N R
n"E ��=. �� �c
�� �"Q��� �N >�/ �#S �� </ D���  . �WZ .

� �R�dWX Bۀ� L�"E �� RN��/ �N >�/ �#S �Y �/�"� �� </ D���  ./=Y R
n"E � @ =
Z E B� �� � �WZ  .
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 چندبراي باريكة پراشيده شده از شكافي به پهناي ) از بيشينة مركزي تا نخستين كمينه(نيم پهناي زاويه اي 

درجه است ؟

21            15                   

17/5411/45
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 "��' .$2� =� $�ND�� E�F: =���5  �-�HO 

��� =.�=. 	Q  .  Q ��
K
. y
. �� ����� � �cr @ .

  . z� ��� �cr� � Q ��
K
. �>�T.2N  ��� .

 M��T@�  .NR. � �� M��T@� 	Q ��  Q ��
K
. y
. � �cr @ .

 ��� �cr� � Q ��
K
. |RS �dN � <R��Y y

$E k #S =Q }=?.
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 D�� C�5  5�2O �� ?5���� ��#�$ .�$ �� a�2�� �  �&1�� .��� .� �Z9;� Wo�� 
�JO 20
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�JO �� N�$2�� .2B =�R /HO T��K �� �  n>�� ?��� $��@ $2� .#�2� .�!2��' #� .� �&�� ����� $� �$  .

5�;  �5�' �$ .2B ��2�� �2�� .

1-

�F��I� �f�2�

(,Rr?�4� 
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 C�PH� �jO �4IS =�S )  N�X���� a2� 82U �� .$2� �� = ru`/7 ( �9@ �� .� ?���� .� ��#�$ �$2�� �$

0/1mm   �2O �� G�/B .� ����� v�f #� g��� l���#< .��� �  5���X� �Y� $� . ���� ��:�- �B�S� 

 ����� .� ��#�$ h�HO �� WFP:) �! ��#�$ ���� ��:�- [ ��i�5� .�!���- �5O 5�5'�� #� l�' [5O�� �&�  )a ( �$

D��� l���-� ��2� �� .5� �S ��

2-(,Rr?�4� 

 a2� 82U �� ���PH� � .#�2�W3�$�� =600nm  �9@ �� ��X4! ��5� =� �� �24� $29� �$ 1/2cm �

 ��2��  ��:�- ��50cm >�� ?5������ ."��' lZ� �$2�� �  [�$ .� �� x�@ �9i � .� ����# .�! �B��&/B

5�$�< �5� [�2O �� �!�y ��2��  �FP: $�.

3-(,Rr?�4� 

 �9@ �� .� ��#�$3mm a2� 82U �� �� a�2�� �� [�� ?5O b@�� .$5  ?��' .�$ �  �$ 550nm $29� �

>�� ?��� $��@ l��� F� .�24� ..�&��$ $� �$ �HS2  z;� l��� [ �I��� $�O �1�XS N��J� .��� 8�� N�� $�

>�$�< �� $�  �� �� ��#�$ .� �� $2F� .5�2O �� ?5!�I� 8�� W;�4V �� � 8�� W;�I�� �e�< $� �  �$ �JK�2�

5�;  ��I�.

4-(,Rr?�4� 
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