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About IKAROS 

¸Mission => 

¸ Launch date 

ï 21/05/2010 

More info : http://directory.eoportal.org/presentations/330/10002509.html  

IKAROS Blog : http://www.isas.jaxa.jp/home/IKAROS-blog/  

Interplanetary 

Kite-craft 

Accelerated by 

Radiation 

Of the 

Sun 
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Measurement 

¸ From F5PL station 

 

Radiometry Transmitter : Freq : 8.4 GHz, 

RF power : 7W 



Measurement  
Ikaros using LGA1  



Measurements and analyses. 
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Measurement : 28/05/2010 

F5PL / Ikaros 

relative mean 

motion 

Doppler shift 

coming from 

Ikaros 

rotation 

Doppler shift : 

 +/- 24 Hz 

 

Rotation speed : 

 15 rpm 



Calculation 
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Distance D = D0 + r*sin(ɗ)*cos(a) 

Speed rotation V = derivative (D) = Dô(a) 

Doppler shift = - V / lambda with lambda = c / freq 

 The mean motion is not computed 

Main body 



Calculation 

Assuming : 

¸ antenna is on 

peripheral of the main 

body (radius = 0.8m) 

¸ Spin direction is 40Á 

¸ Rotation is 15 rpm 

 

=> Calculation gives 

values closed to the 

measurement done 

on 28/5/2010. 
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Measurement on 31/5/2010 

Doppler shift : 

 +/- 40 Hz 

 

Rotation speed : 

 25 rpm 



Calculation 

Assuming : 

¸ antenna is at the 

peripheral of the main 

body 

¸ Spin direction is 40Á 

¸ Rotation is 25 rpm 

 

=> Calculation gives 

values closed to the 

measurement done 

on 31/5/2010. 
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Measurement on 02/6/2010 

Doppler shift : 

 +/- 40 Hz 

 

Rotation speed : 

 25 rpm 

 

Ikaros flight is very 

stable at this time 

From the IKAROS blog (6/2) : 

Å Solar Distance: 1.04AU  

Å Earth Distance: 4834395km, ascension =- 158.2 Á, declination =- 22.9  

Å Venus Distance: 1.28AU  

Å Attitude: spin rate = 24.5rpm, sun angle 16.8deg  



Measurement on 03/6/2010 

Doppler shift : 

 +/- 25 Hz 

 

Rotation speed : 

 16 rpm 

 

The rotation speed 

is decreasing 



Calculation 

Assuming : 

¸ antenna is on 

peripheral of the main 

body 

¸ Spin direction is 40Á 

¸ Rotation is 16 rpm 

 

=> Calculation gives 

values closed to the 

measurement done 

on 3/6/2010. 
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Conclusion on 3/6/2010 

¸ The measured speed rotation are very closed to the attended speed extracted 
from the flight information (from JAXA). The deployment sequence is defined as 
follows: 

ï 1) Separation from rocket with slow spin (5rpm) 

ï 2) Spin down using Reaction Control System (RCS) (5rpm -> 2rpm) 

ï 3) Release of launch lock 

ï 4) Spin up using RCS (2rpm -> 20rpm) 

ï 5) First stage of the deployment (20rpm -> 5rpm) 

ï 6) Second stage of the deployment (5rpm -> 2rpm) 

¸ It seems IKAROS is between phase 4 and 5. May be phase 5 is starting. 

 

¸ All the calculations are done with estimated value because we had any return 
from JAXA about the report of Bertrand F5PL. 

CONTINUE éé=> 

 

Bertand F5PL / J-Jacques F1EHN ( http://www.f1ehn.org ). More measurements 
done by Bertrand on the dedicated DSN Yahoo group. 

http://www.f1ehn.org/


Measurement on 4/6/2010 

Doppler shift : 

 +/- 12 Hz 

 

Rotation speed : 

 7.5 rpm 

 

The rotation speed 

is decreasing 

From the IKAROS Blog (6/4)  

Å Solar Distance: 1.04AU  

Å Earth Distance: 5588044km, ascension =- 158.0 Á, declination =- 23.0 Á 

Å Venus Distance: 1.26AU  

Å Attitude: spin rate = 7.4rpm, sun angle 16.8deg  



Calculation 

Assuming : 

¸ antenna is on 

peripheral of the main 

body 

¸ Spin direction is 40Á 

¸ Rotation is 7.5 rpm 

 

=> Calculation gives 

values closed to the 

measurement done 

on 4/6/2010. 
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IKAROS Deployement 

Last measurement 

indicates IKAROS 

is now at the end 

at this phase 

(Phase 5 ï First 

deployment) 


