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  %�^ h��[^ �� .  �� K���_� S�[\��     �)`	Q ���^ �9 &^ %6�

���/��      � K�� ��o�6^ <��= �	M      &79 �71/D �/6�7JX� �9?7� 

  �6� h6j )�J�1 ���^ k� 9�� &       s��7@ O���/ �9 &^ K�� ��

9 S�((m� �Z�% K�� & %��% )(9�I� �968] +�"[.

____________________________________________
. Blue-shift

(a(b
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&'A �
* �+�+ ,�-�. �# /�0+ 1����+ 23�4 ��56.��7�� 
8 /�0+ 1&SiO9Ag,� :�
 �# 9;<  ������� 	
�� �(

  ,=(.  j ��%6�/   &�d 09?� i�  U��      U�71�`	Q U��7G �o�	�J r��/

     K�(/ i	�.�a (+/4%  �b (#/ %      �  c("%         �% �% K�7� )7.� K�7(/ 

U��%˚C 44 � ˚C+44.

  ,=).    ���/� <����:; ��%6�/ �       ��7o� <����:; � <��=  �7	M   09?7� 

)maxλ (i	�.� U�1�`	Q �% K�(/ <��=6/�/.

H .!I���8��J
 ��=6/�77/ )8�77J � �[77J�`	Q �% K�77(/ <�771 i77	�.� U

3AgNO  ]77J 0�����77� s�� &779 � u }�77
/� hv �77� .

&W._�  Y'�I� � 09���   %�� )`	Q �L� � �'�� �     � K�7(/ <����/ 

    &/6�/ 5�68 �9 ).� U��%   >�[>; t7J6; �� �71   i7	�.� U

   S��Y; �'�/D�� .    O���/ ��J� �9 )J% &9 �� w._� K��D 

     K�(/ <��=6/�/ ]�o_; &^ %��m� �%�    �7[�Y� K�(/ U�1�`	Q 

 0� <�6V 9 �%��@  &U�6j           K���7/� �� ��79 ���7^ �79 &7^

  K�=6/�/ K�(/ )`	Q0�/ ]�o_; U� �� ��9 ����� �9 � %6�

   ���/� �/ �D �G�  &9 <��=  &z^ )'�G )�J  U� )  �� �7�@�9

nm 44 (�� �� ][E� .   )`	Q U��9+/4%     ���79 t���� �% 

 K�=6/�/ �).�  ��/ ]�o_;          U�7�% �% �D )7.� �9 �'� %6�

C°+44 %��G �% K���/� tJ6�� �9 <��=6/�/ nm� &9 )J%

0��[�D .  &9 )`	Q ����� �9 S�[\��"% �I���� S�[� �/ 

            ��7J S�Z/�7�� �79 07;��= � �� %�
��nm +4     )7J% &79 

0��[�D . �`	Q U��9�1      )7.� <�7�	�C }�7
/� ���9 �0/��� U

���/�� S�9 <��=  + �;  nm#,�/��D )J% &9  .  ��7� A^ �9

  9�� K�(/ )`	Q&  0����	M      �6� h67j )�J &9 09?�  �71 U

���^�      <��=6/�7/ K���7/� ���^ K�[�% ��_/ &^ �� K���_� 

r��/ &�d �% K�(/+SiO)J� .

(a

(b

(c
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 ������� 	
�� �� ���� ������ � ����� ���� ������ � ! �
�"�#�# $�%� &'B

-����+K   �	
�
          k���7[� � }6	C K�>_���� � 0_���� )/��Y� �� ��@�[��6/

     79 i��� 0�Y[V K�Z_/�% 6/�/  &  ����G �j�78 �71  7� U7   S7�� 0'�

      � �o_77; h�7�^ U�7V�/ A/�778 � %�� 07��`C U�7MD � Kv��7�

�/��% �� 0/�%��M.
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