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Research on small spacecraft systems that can carry out long-term deep space
missions

Funase, Ryu
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1 km/s GTO

This research aims to extend the frontier of small satellite activities to

deep space, which has been expanding explosively in low Earth orbit, to realize truly high-frequency
and flexible deep space exploration that can be carried out by anyone at any time, and to
contribute to the advances in solar system science.
We have realized an orbit and attitude control system capable of driving a high thrust propulsion
system to enable an ultra-small spacecraft that is equipped with an orbit transfer propulsion system
capable of about 1 km/s acceleration, and that can head for deep space such as the Moon and Mars
from a piggy-back launch to a geostationary transfer orbit (GTO) or lunar gateway. The feasibility
of the proposed system was demonstrated through the design of a specific mission with a science
payload on board.



100 kg

@

@

®

@

Planet

Lessons Learned

SpaceX

ISS

Starlink



AV
TCM

End-to-End

GTO

3 Fuel mass breakdown

Fuel mass [ke

445 561 793

1186

@

Lessons Learned

OFF

SEU SEL

End-to-End



End-to-End
(©))
GEO-X

30-60Re X

€Y
AV

COMM

GEO-X

GTO

data

power
[ [ - ——RF
___ reglcontrolled
Helical Helical power
TR XTXLGA XTXMGA | | i an signal/control
H XSW_Rx
x2
x2 2 r XHYB AOCS
XTxLPF | | XRxLGA [[ ss
x6
.
XRx MTM
XSW_Tx XTx| TRP
—{ xTxPF
——— MU
EPS/TCS DHS |
STT
Sep.
sW
! MOBC f
i B
| PCOU [ppr x4
aoc| BCR|
KM ]
BAT i | A i A KMC
(KM Controller)
Fee ™ Rai|sxnaLannEad URRRNL:
(FrontEnd ———  (Telescope : .
n Solar Cell Panel Electronics) Assembly) ; sarel ; KM Components
L xa : §

Payload

GTO

GTO
(Moon to Moon Transfer)
AV

m:1  synodic unstable manifold

GTO



Fuel mass [kg]

Fuel mass breakdown (Rev:1, 2(div7:3))

793
w, [deg/s]

1186

I Spin rate
[ RM
C———Nutation
TCM
[ Correct

1410




1 1 0 0

Yuichiro Ezoe, Ryu Funase, Harunori Nagata, Yoshizumi Miyoshi, Hiroshi Nakajima, Ikuyuki 9
Mitsuishi, et al.

GEOspace X-ray imager (GEO-X) 2023
Journal of Astronomical Telescopes, Instruments, and Systems 34006

DOl
10.1117/1.JATI1S.9.3.034006

15 0 6
55
2024
Boden Ralf
GEO-X
67
2023

Yuichiro Ezoe, Ryu Funase, Harunori Nagata, et al.

GEO-X (GEOspace x-ray imager)

Space Telescopes and Instrumentation 2022: Ultraviolet to Gamma Ray

2022




66

2022

Kamps Landon

GEO-X

66

2022

66

2022

Shintaro Nakajima, Ralf Boden, Yosuke Kawabata, Ryota Fuse, Kazuma Fujimoto, Akihiro Ishikawa, Ryu, Funase

System Design of 50kg-class Microsatellite with High Thrust Propulsion System

34th International Symposium on Space Technology and Science

2023




Shintaro Nakajima, Yosuke Kawabata, Tomotaka Yamamoto, Kazuma Fujimoto, Akihiro Ishikawa, Ryu Funase

System Design of Interplanetary Microsatellite with High Thrust Propulsion System

International Symposium on Space Technology and Science

2022

Tomotaka Yamamoto, Yosuke Kawabata, Ryu Funase, Shinichi Nakasuka

Trajectory and Attitude Planning during Deep Space Insertion from GTO for Microsatellite having High Thrust Propulsion
System

International Symposium on Space Technology and Science

2022

GTO

65

2021

65

2021




Kamps Landon

GEO-X — X

65

2021

65

2021

Ishikawa, Kumi ; Mitsuda, Kazuhisa ; Ezoe, Yuichiro ; Ueno, Munetaka ; Funase, Ryu ; et al.

The Earth®s magnetosphere imaging mission : GEO-X

43rd COSPAR Scientific Assembly

2021

Yuichiro Ezoe, Ryu Funase, Harunori Nagata, et al.

GEO-X (GEOspace x-ray imager)

Proceedings of SPIE, Vol.11444, Space Telescopes and Instrumentation 2020: Ultraviolet to Gamma Ray

2020




https://www.isas.jaxa.jp/home/smal Isat/tra-b/

(Kawabata Yosuke)

(80803006) (12601)
(Nakajima Shintaro)
(80873380) (82645)
(Yamamoto Tomotaka)

(12601)

(Fujimoto Kazuma)

(12601)




(Okada Hirotaka)

(12601)
(Fuse Ryota)

(12601)
(Boden Ralf)

(82645)
(Akiyama Mariko)

(82645)
(Ishikawa Akihiro)

(12601)

(Nagata Harunori)

(Kamps Landon)

(Ezoe Yuichiro)







