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Czochralski Growth of Germanium Single Crystals
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Abstract
Germanium crystals with 99.999 percent purity and good quality for optical usage in the range of 2 – 12 micro

meters successfully were grown. Analyses that performed for quality determination of grown crystals indicates that

they are single crystals, surface density of dislocations is sufficient for optical applications, transmission percent

for IR waves usage in the range of 2 – 12 micro meters is good and their ability of cutting and polishing is also

sufficient.

���&�
�� ����&,� -� . /� %0�� 1�)��	��� 1���� 2�
���3 ���	 +4

� ���5 1�)/�,��6�78�, ��9� �9 *�) ���� *�)��&:�;
��4 *
1��0&:�, *1��
8�, ��9� ���,�;��0��< 1�)��;���4�� *

�&:) =���(/� 1���:	���� 
��> ���? +�;�9 � +�
��&6�� *1�@
��3 ���	 
�� �	 A��B4 ��� ��+�&<� C��D� ��> E,��� F��
�

8�, ��9�,� �
� �&G���<@
'(��)* +��

�,� �
� ����&,� %6:���6H I�� /� F��
���3 ���	 
�� 1��	@
�� /��
 ���� 1�) 2&:�, ��/ � �) 2&:�, %��04 �&,�� ��� ��

J�
> �� ��
7 K�DL��!��DDL&� M,�4 �,� �
� �N���
����(� �� � ���	 
�� ��$����/7

� �
� �&G�, � %?��O@

-6�!
�)� %� ���
 �� 2&:�, ��� /� %��0
@

��� ���/ �,� �
� ����&,� %&�9��5 1�) �4�	 /� A��B4 ��� ��
��;� 1���� *�4�	 ��'	� E,��� P�L&
� ��6�� �	 ��QR �) �4�	
�&��	 �R�, � P�S� �	 ���5 J��&
� �&��	 %&G���6� ��H %��)

1�) ����9 J�0R�
��	 %� ;�
 P�S� �	 %����5@/� ����&,� /� - .
���� 1�) �
��T7 CS? � %���/ ���� K���0R �) �4�	 ���7%�

�	 %

'� ���&4 ��H %�7 1�) JQ? �� ��
7 �&G�, �� �O�U
� +��&�
 
�,� ��H %��) 
�,� � ���4� ���� 1�4 � �	�� 
����

�	 1��? C�V ���� ���. � +��
���� 
�,�JQ? � �4W
�,� ��
X��*��?�� 
�H �� +�
�, ��&��� ��$&,�
��	 %� 1���Y@

� ���< *�4�	 �
&	� *���	 
�� 1��	 F�5 ����� ��I�<��-G�� ��
�	 �4�	 Z��[�5 
? �� \��G F��
���3 ���< � �
� ED
 ����


� ���� �7 ����@F��
���3 /� +H�� 1���	 +4 �],W�
��
1���	X�	�	 ;�
 ;4���� ���� � �
� -D&� ;4���� �

��
�$



���5 -D&� �4�	 ��B� �	 �&,��0) 2&:�, �
���@�&:	 /� �<


