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CAPABILITIES OF THE IRKUTSK CAPABILITIES OF THE IRKUTSK 
INCOHERENT SCATTERING RADAR INCOHERENT SCATTERING RADAR 

FOR SPACE DEBRIS STUDIESFOR SPACE DEBRIS STUDIES



The Irkutsk ISR is a The Irkutsk ISR is a monostaticmonostatic , pulsed, frequency scan radar , pulsed, frequency scan radar 
unitisunitis . It is located (53. It is located (53 °°°°°°°°N, 103.3N, 103.3°°°°°°°°E) in 120 km to the northE) in 120 km to the north --west of west of 

the Irkutsk. is usedthe Irkutsk. is used for investigations of the ionospherefor investigations of the ionosphere (150(150--
1000 km)1000 km)

The  Irkutsk  Incoherent  Scatter  Radar (ISR) The  Irkutsk  Incoherent  Scatter  Radar (ISR) 
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DP shape along the antennaDP shape along the antenna ’’s major axis s major axis 
((degrdegr .)  and refining angular coordinates .)  and refining angular coordinates 

techniquetechnique

-1.5 -1 -0.5 0 0.5 1 1.5
� � � � � �  (� � 	 
 )

a(t)

b(t)

a(t)

b(t)

a(t)

b(t)

signalradarof

envelopecomplexq

amplitude

distortionsignal

f freq. car.at

azimuthantenn

formDP)(dF

dt
dq

df
d

)(d
)(dF

0

-

-

-

-D

D
D

=

x

e
e

e
e
e

x

0

0

0



�	



��

%� �����
�����	�����	����
�
 �������	�
	����������
���
�
��	
������	���������������	�
�����=���
����
	 ��




�


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

0 1000 2000 3000 4000 5000 6000

Range

40

45

50

55

60

65

70

75
In

cl
in

at
io

n



��

The Irkutsk ISR observations ofThe Irkutsk ISR observations of COSMOS 2251 COSMOS 2251 
before and after collision with IRIDIUM 33before and after collision with IRIDIUM 33
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Comparison Irkutsk ISR data on space debrisComparison Irkutsk ISR data on space debris
with space object catalogue (with space object catalogue ( www.spacewww.space --track.orgtrack.org ))

February 14, 2009February 14, 2009 February 16, 2009February 16, 2009
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The Irkutsk ISR ’s potential is sufficient for detection of the 
existing spacecraft and large SD and determination of their 
parameters of motion.

Some non-coordinate information about SD can be 
obtained with help of the radar.

The Irkutsk ISR is located favourable site for space  debris 
studies.


