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Trajectory Design for the way to Ryugu 	


Sun 

Launch 
(Dec. 3, 2014) 

Earth swing-by 
(Dec. 3, 2015) 

Ryugu arrival 
(June-July 2018) 

Ryugu orbit 

Hayabusa2 trajectory 

Earth orbit 
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Commissioning Phase	

Date	
 Event	


2014	
 Dec. 3-6	
 LEOP	


Dec. 7-8	
 XMGA pointing calibration, X-band COMM characterization/testing	


Dec. 9	
 EPS/BAT testing	


Dec. 10	
 NIRS3 health check	


Dec. 11	
 TIR/DCAM3/ONC health check	


Dec. 12-15	
 AOCS characterization/testing	


Dec. 16	
 MINRVA-II/MASCOT health check	


Dec. 17	
 CPSL/SCI health check	


Dec. 18	
 XHGA pointing calibration, IES turn-on preparation	


Dec. 19-22	
 IES baking	


Dec. 23-26	
 IES testing (ITR-A/B/C/D, single-thruster-at-once operation)	


2015	
 Dec. 27-Jan. 4	
 Precision OD, DDOR testing	


Jan. 5-10	
 Ka-band COMM characterization/testing, KaHGA pointing calibration	


Jan. 11	
 IES turn-on preparation	


Jan. 12-15	
 IES testing (<A+C>,<C+D>,<A+D>,<A+C>, dual thrusters operation)	


Jan. 16	
 IES testing (<A+C+D>, triple thrusters operation)	


Jan. 19-20	
 IES 24hr continuous operation demonstration (<A+D>)	


Jan. 23	
 LIDAR/LRF/FLA health check	


Jan. 24-Mar. 2	
 IES-AOCS coordinated operation testing 
SRP dynamics characterization / “Solar Sail Mode” demonstration 

Mar. 2	
 Commissioning phase completed	


DSN GDS/CAN/MAD	


DSN MAD	


DSN MAD	


DSN GDS/CAN/MAD	


DSN GDS/CAN/MAD	


DSN MAD	
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Regular Operation Phase to Earth Swing-by	

2015	

  Mar. 3	
 Regular Operation Phase started	

  Mar. 3-21	
 First IES Operation in EDVEGA Phase  :  409 hours 
  Mar. 27 – May 7	
 Attitude control in the solar sail mode (One RW operation) 

  May 12-13	
 Three IES operation for 24hours 
  June 2-6	
 Second IES Operation in EDVEGA Phase  :  102 hours 
  June 9-	
 The solar sail mode operation 
  Sep. 1,2	
 TCM by IES	

       - mid Sep.	
 Precise OD	

  Oct.-Dec.	
 Precise TCM by RCS	

  Dec. 3	
 Earth swingby	

  Dec. 2015-Apr. 2016	
 Post-Swingby southern hemisphere operation	
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Approach to the Earth 

Earth Swing-by	


Sun direction	


2015/11/3 
TCM1	


2015/11/26 
TCM2	


2015/12/1 
TCM3―cancel	


Orbit of Moon	


2015/11/10-13 
TIR Obs.	


2015/11/26 
ONC-T, TIR, NIRS3 Obs.	


2015/12/3 
ONC-W2 Obs	
2015/12/3 

the closest point	


2015/12/4 
TIR and ONC-T Obs.	


2015/12/22 
End of Swingby Operation 

Eclipse 
(20min)	


Closest 
(19:08:07JST)	


Sun direction	


North pole	


 Eclipse starts 
(18:58JST)	


Eclipse ends 
(19:18JST)	


Orbit near the earth	


（Time is in JST）	
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2015/12/19 
LIDAR Experiment	




The Earth images at swing-by (animation)	


The images of the Earth taken by ONC-
W2. The time (UTC) of each image and 
the distance from the Earth are shown in 
the photo. The images were taken from 
00:00 to 09:15 (UTC) on December 3, 
2015. The viewing angle is at about 60 
degrees. 	
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Operations and Experiments after Earth Swing-by	

2016 
  Jan. - April	
 Southern hemisphere operation	

  March 22 – May 21	
 1st long-term IES operation after Earth Swing-by : 798 h	

  May 24 – June 9	
 Mars Observation (by ONC-T, NIRS3, TIR)	


  June 22, 23	
 Experiment of uplink transfer 
  June 29 – July 8	
 Experiments of Ka-band communication 
  	

     :	

  	

 Dec.  – May 2017 ?	
 2nd long-term IES operation	

 Nov. 2017 -  June 2018 ?	
 3rd long-term IES operation	
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Europe 

USA 

Australia 

NASA	
  

DLR 
CNES	


SLASO/DIISR 
DoD/AOSG 
AQIS/AC	


International Cooperation Structure of 
Hayabusa2 
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(101955) Bennu	


OSIRIS-REx	



