
Estimation of current status of Estimation of current status of 
geostationary orbit based on results of geostationary orbit based on results of 

research in the framework of ISON research in the framework of ISON 
international projectinternational project

� � � � � � � � � �	 � 
 � 	 � 
 � � �� � � � � � � � � �	 � 
 � 	 � 
 � � � 

 � � �� � � � � � � �	 � 
 	 � 
 � � � 
 � � � � � � 
 � � � �� � � � �	 � 
 	 � 
 � � � 
 � � � � � � 
 � � � �

�� � 
� 
 � � � � � � � � 
 � � � �� � � � � � � � 
 � � � � � 
� 
 � �� � � �� �� � � �

� � � � �� � 
  ! � " � # � 
 	 � 
 � ! �� � ! �� � � � �� � 
  ! � " � # � 
 	 � 
 � ! �� � ! �

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



The UN General Assembly The UN General Assembly 
Resolution 62/Resolution 62/221717��

� � � � � � � � � � 	� 
 � � � � 
 	� �
� � � � � � � �
� � � � �� � � �� � � � � � � � 
 � ' � ! � 
 " � � � �� 
 �� 
 � � 
 �� � � � 
 	 � 
 ! 	 � ! � � � 
 � 	 
 � %%
� � � �	 � � �
) ) ) ) ) ) ) )
� * +
 � � � � �� � � � � � � � � 
 �� 
 �� 
 � � � � � � �� %
 � � � � 
 ( � # � � � 
 � � � � � � 
 ' � � 
# 	 � � 

� � � � � � �	 � 
 � 	 
 � � � 
 ' � 	 � %� # 
 	 � 
 ! 	 %%�� �	 � � 
 	 � 
 � ' � ! � 
 	 � ,� ! � � � 
 �� ! %� " �� - 
 � � 	 � � 

. �� � 
 � � ! %� � � 
 ' 	 . � � 
 � 	 � � ! � � � 
 . �� � 
 � ' � ! � 
 " � � � �� � 
 � � " 
 	 � � � � 
 � � ' � ! � � 	 � 

� ' � ! � 
 " � � � �� � 
 � � � � � � 	 � 
 � � � 
 ! 	 � � �� � � � �	 � 
 	 � 
 � � � �	 � � %
 � � � � � � ! � 
 	 � 
 � � �� 

/ � � � � �	 � � 
 � � � � 	 
 � � � � 
 � � � � � � � 	 � � � � � � � � � 
 � � � 	 � � 
 � � � � � � � � � � � 	 
 � �
� � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 
 � � � � � � � � � 	 � � � � � � � �
� � � � � � � � � 	 � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � 
 � %� 	 
 ! 	 � � �" � � � 
 � � � � � 
 � 	 
 � � � 

� 0� � � � 
 ' 	 � � �� %� � 
 �� � 	 � # � � �	 � 
 � � � � � 	 � 
 � � 	 � %" 
 � � 
 ' � 	 1�" � " 
 � 	 
 � � � 

� ! �� � � �� �! 
 � � " 
 � � ! � � �! � %
� � � ! 	 # # �� � � � � 
 � � " 
 � - � � � � 
 � � � � 
 �� � � � � � � �	 � � %

! 	 	 ' � � � � �	 � 
 �� 
 � � � " � " 
 � 	 
 � 0' � � " 
 � ' ' � 	 ' � �� � � 
 � � " 
 � � � 	 � " � � %� 
 � � � � � � - �� � 

� 	 
# �� �# �2� 
 � � � 
 �# ' � ! � 
 	 � 
 � ' � ! � 
 " � � � �� 
 	 � 
 � � � � � � 
 � ' � ! � 
# �� � �	 � � 3

��



The ISON networkThe ISON network
&� � 4 
 ,	 �� � 5&� � 4 
 ,	 �� � 5
�� � * 
� * 
 � ! �� � � �� �! 
 �� � � �� � � �	 � �� ! �� � � �� �! 
 �� � � �� � � �	 � � ���� � 
� 
 � � � � � �� � � � � � � 
 �� ! %� " �� - 
 ' � � � � � � � 
 � � 	 # 
� 
 �� ! %� " �� - 
 ' � � � � � � � 
 � � 	 # 


6� � � � 
  &� 7 � 
 � � � � 	 � 	 # �! � %
 	 � - � � �2� � �	 � � 
 	 � 
7 	 %�1�� � 
8 � 	 � - �� � 
6� � � � 
  &� 7 � 
 � � � � 	 � 	 # �! � %
 	 � - � � �2� � �	 � � 
 	 � 
7 	 %�1�� � 
8 � 	 � - �� � 

( 	 %" 	 1� � 
 � � � � �� � 
 � � ,�9�� � � � � 
 � 9� � �� � � 
 � 2� � 9�� � � �( 	 %" 	 1� � 
 � � � � �� � 
 � � ,�9�� � � � � 
 � 9� � �� � � 
 � 2� � 9�� � � �

�� � * 
� * 
 	 � � � � 1� � 	 � �� � 
 � � " 
 	 � � � � 1� � �	 � 
 � � ! �%�� �� �	 � � � � 1� � 	 � �� � 
 � � " 
 	 � � � � 1� � �	 � 
 � � ! �%�� �� �
�� � : 
� : 
 	 ' � �! � %
 �� � � � � # � � � �	 ' � �! � %
 �� � � � � # � � � �
�� # 	 � � 
 � � � �# 	 � � 
 � � � � � � 
� � 
 	 � � � � 1� � � 
 � � " 
 � � � � � � ! � � � �	 � � � � 1� � � 
 � � " 
 � � � � � � ! � � � �

� � 	 ,� ! � 
 ' � �� ! �' � %
! 	 	 � " �� � � 	 � 
 �� 
$ � %" � � � 
&� � � �� � � � 
 	 � 
  ' ' %�� "� � 	 ,� ! � 
 ' � �� ! �' � %
! 	 	 � " �� � � 	 � 
 �� 
$ � %" � � � 
&� � � �� � � � 
 	 � 
  ' ' %�� "
( � � � � # � � �! � 
 	 � 
 � � � 
 � � � � �� � 
  ! � " � # � 
 	 � 
 � ! �� � ! � � 
 ; $& ( 
 �  � <+( � � � � # � � �! � 
 	 � 
 � � � 
 � � � � �� � 
  ! � " � # � 
 	 � 
 � ! �� � ! � � 
 ; $& ( 
 �  � <+

� � � � � � � 
 ' � �# � � � 
 � � � 9� 5� � � � � � � 
 ' � �# � � � 
 � � � 9� 5
�� � � - � %� � 
8 6� 
# 	 � �� 	 � �� - � 
 � � . 
 	 � ,� ! � � 
 " �� ! 	 1� � �� - 
 � � " 
 � � � ! 9�� - � 
� � - � %� � 
8 6� 
# 	 � �� 	 � �� - � 
 � � . 
 	 � ,� ! � � 
 " �� ! 	 1� � �� - 
 � � " 
 � � � ! 9�� - � 


# � �� � � � � � ! � 
 � � 
 ! 	 # ' %� � � 
8 6� 
 	 � ,� ! � � 
 " � � � � � � � 
 � � 
 ' 	 � � �� %�# � �� � � � � � ! � 
 � � 
 ! 	 # ' %� � � 
8 6� 
 	 � ,� ! � � 
 " � � � � � � � 
 � � 
 ' 	 � � �� %�
�� � � . 
 	 � ,� ! � � 
 	 � 
8 � � 
 � � " 
 	 � � � � 
= 6� 
 � � - �# � � 
 " �� ! 	 1� � �� - 
 � � " 
� � . 
 	 � ,� ! � � 
 	 � 
8 � � 
 � � " 
 	 � � � � 
= 6� 
 � � - �# � � 
 " �� ! 	 1� � �� - 
 � � " 


�� " �1�" � � %
 � � � ! 9�� - � 
 � ' � ! �� %
= 6� 
 � � � 1� � � 
 . �%%
� � � � � 
 � 	 	 ��� " �1�" � � %
 � � � ! 9�� - � 
 � ' � ! �� %
= 6� 
 � � � 1� � � 
 . �%%
� � � � � 
 � 	 	 �

>>



I S O N I S O N 
International International scientific optical networkscientific optical network

� � � � � � � � � � � � � � � � � � 	 � � � � 	 � � � � � � � � � � � � 	 � � � � � � � � � � � � �
� � � � 	 � � � � � � � � � 	 
 � � � � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � 	 � � � � � � � � � 	 � � � � � � � � � � � � � � � � � 





GEO region study results GEO region study results 
obtainedobtained in 2005in 2005--20082008

� � � 6�  8 6� � � 6�  8 6
�� 8 %	 � � %
8 6� 
 ! 	 1� � � - � 
 ! � ' � � �%�� � 
 �� 
 � ! � �� 1� " 
 � � � � 
 �� 
 �# ' 	 � � � � � 
 � 	 �8 %	 � � %
8 6� 
 ! 	 1� � � - � 
 ! � ' � � �%�� � 
 �� 
 � ! � �� 1� " 
 � � � � 
 �� 
 �# ' 	 � � � � � 
 � 	 � ! 	 � � �� � 	 � � 
! 	 � � �� � 	 � � 


� � � " � �� - 
 	 � 
 � ' � ! � 
 " � � � �� 
 � �� � � � �	 � 
 �� 
 � � � � 
 � � - �	 �� � � " � �� - 
 	 � 
 � ' � ! � 
 " � � � �� 
 � �� � � � �	 � 
 �� 
 � � � � 
 � � - �	 �
�� � �� ! � 
?� � 
 � � � � 
 . �" � 
8 6� 
 � � � 1� � 
# 	 " � 
 �� 
 �# ' %� # � � � � " 
 � 	 � 
%	 � - �� � " �� �� ! � 
?� � 
 � � � � 
 . �" � 
8 6� 
 � � � 1� � 
# 	 " � 
 �� 
 �# ' %� # � � � � " 
 � 	 � 
%	 � - �� � " � � 
>� +: @
� 
>� +: @


� 	 
 � � 6
 �� 
 � 
2	 � � 
� 	 
 � � 6
 �� 
 � 
2	 � � 
 ±±� �� � °° . �� � 
 � � � ' � ! � 
 � 	 
 � � � 
. �� � 
 � � � ' � ! � 
 � 	 
 � � � 
AA� � � �� � � � BB 8 6� 
 � �� - +
 � � � � �� %
8 6� 
 � � � 1� � 
8 6� 
 � �� - +
 � � � � �� %
8 6� 
 � � � 1� � 

# 	 " � 
 �� 
 �# ' %� # � � � � " 
 � 	 � 
 	 � � � � 
%	 � - �� � " � � 
# 	 " � 
 �� 
 �# ' %� # � � � � " 
 � 	 � 
 	 � � � � 
%	 � - �� � " � � 


� 7 � 6� �  � &� 4 
 � � � � � �� 7 � 6� �  � &� 4 
 � � � � � �
�� � 1� � � %%
� � # � � � 
 	 � 
 	 � � � �� � " 
# � � � � � � # � � � � 
 � 0! � � " � " 
 � >� � � �� 1� � � %%
� � # � � � 
 	 � 
 	 � � � �� � " 
# � � � � � � # � � � � 
 � 0! � � " � " 
 � >� � � �

� �  � $6C
 � 7?6� � �� �  � $6C
 � 7?6� � �
�� 4 � # � � � 
 	 � 
 ! 	 � � �� � 	 � � %� 
 � � � ! 9� " 
 	 � ,� ! � � 
 �� 
8 6� 
 �� 
 � � � � %� 
 � 
 � � 
 � � 
4 � # � � � 
 	 � 
 ! 	 � � �� � 	 � � %� 
 � � � ! 9� " 
 	 � ,� ! � � 
 �� 
8 6� 
 �� 
 � � � � %� 
 � 
 � � 
 � � 
 	 � 
?� � 
 � � � � � 
	 � 
?� � 
 � � � � � 


�� ! %� " �� - 
 � : � 
 � � 9� 	 . � 
 � � �- � � 
8 6� 
 	 � ,� ! � � 
 ; � � �- � � � � 
 � � � � 
 � :�� ! %� " �� - 
 � : � 
 � � 9� 	 . � 
 � � �- � � 
8 6� 
 	 � ,� ! � � 
 ; � � �- � � � � 
 � � � � 
 � : ## <
 	 � � �� � %
" � � � 
 � 	 � 
<
 	 � � �� � %
" � � � 
 � 	 � 

. � �! � 
 ' � � %�� � � � 
 � � � � � %%� 
 �� 
. � �! � 
 ' � � %�� � � � 
 � � � � � %%� 
 �� 
DD� � � � � � 	� � � �� �� � � �� � � � � � � � � � � � � � � � � � � � � � 
 � � � � �� � � � � � 	� � � �� �� � � �� � � � � � � � � � � � � � � � � � � � � � 
 � � � � � EE
; � � � 
%� � � 
 	 � � 
; � � � 
%� � � 
 	 � � 
 FF &� � � � 
 � � � 
 � � � 
 � � � � <&� � � � 
 � � � 
 � � � 
 � � � � <

�� 4 � � � %� 
 : � �4 � � � %� 
 : � � � � �� � 
 ; � � �� � � � 
 � � � � 
 � :� � �� � 
 ; � � �� � � � 
 � � � � 
 � : ## <
8 6� 
 � � " 
8 � � 
 	 � ,� ! � � 
 � � � 
 " �� ! 	 1� � � " 
 �� 
<
8 6� 
 � � " 
8 � � 
 	 � ,� ! � � 
 � � � 
 " �� ! 	 1� � � " 
 �� 

8 6� 
 � � - �	 � 
 � � � 1� � � 
 " � � �� - 
 � � � 
%� � � 
 
 
 � � � � � � 
 �� ! %� " �� - 
 	 � ,� ! � � 
 . �8 6� 
 � � - �	 � 
 � � � 1� � � 
 " � � �� - 
 � � � 
%� � � 
 
 
 � � � � � � 
 �� ! %� " �� - 
 	 � ,� ! � � 
 . �� � 
 � �- � 
  ( � +
� � 
 � �- � 
  ( � +

� � 
 � � �� 
 � � # � � � 
 � � � 
8 6� 
 	 � ,� ! � � 
 � � � 
 � � � ! 9� " 
 ! 	 � � �� � 	 � � %� +� � 
 � � �� 
 � � # � � � 
 � � � 
8 6� 
 	 � ,� ! � � 
 � � � 
 � � � ! 9� " 
 ! 	 � � �� � 	 � � %� +

�� � � � � 
 ' 	 ' � %� � �	 � 
 	 � 
9� 	 . � 
 � � " 
 ! 	 � � � � � � %� 
 	 � � � � 1�� - 
 	 � ,� ! � � 
 �� 
8 6�� � � � 
 ' 	 ' � %� � �	 � 
 	 � 
9� 	 . � 
 � � " 
 ! 	 � � � � � � %� 
 	 � � � � 1�� - 
 	 � ,� ! � � 
 �� 
8 6� � � - �	 � 
 �� 
� � - �	 � 
 �� 

�� ! � � � � � " 
# 	 � � 
 � � � � 
>: 
 ' � � 
 ! � � � +�� ! � � � � � " 
# 	 � � 
 � � � � 
>: 
 ' � � 
 ! � � � + ::



ISON increasing outputISON increasing output

��
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Distribution of 152 bright and 192 faint GEO objects discovered by the ISON 
and 965 objects with orbits provided by the US SSN by RAAN and inclination
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Distribution of 152 bright and 192 faint GEO objects discovered by the ISON 
and 965 objects with orbits provided by the US SSN by period and inclination
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Distribution of 152 bright and 192 faint GEO objects discovered by the ISON 
and 965 objects with orbits provided by the US SSN by period and eccentricity
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