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miversity Spoce Emgineering Consortium

Research interest: Small satellite mission design

Enceladus plume sampling
mission concept with
small satellite
(Berthet, Garcia, et al,
JESA1, 100, 2023)

Collaborative CubeSat
mission concept between
Japan and Cambodia
(Berthet, Sakal, et al., 35"
Small Sat. Conf., 2021)

200, |, FACTORSL Teamworking in small & diverse space projects

FACTORS-S Y0
i |

. (Berthet, Garcia, et al, JESAZ2, 127, 2024)

Small satellite formation flight

Sunflower type solar sail mission for study of Earth aurora e
concept for Earth observation Berthet (Berthet, Maru, et al, g

& Suzukj Acta Astronaut, 213, 2023) Astrodynamics Symp., 2024)
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https://doi.org/10.57350/jesa.100
https://doi.org/10.1016/j.actaastro.2023.09.017
https://doi.org/10.1016/j.actaastro.2023.09.017
https://digitalcommons.usu.edu/smallsat/2021/all2021/229/
https://www.isas.jaxa.jp/en/researchers/info/files/program_240724_rev.pdf
https://doi.org/10.57350/jesa.127
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Research Interest: Space history and policy

#;3 " |l|ﬁl'||r
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.l Regional space
A!! - l F N cooperation (Berthet &

' E*v . :_-.t iFie « | Corrado, Space Policy, 68,

- T e — e 2024; Berthet & Corradq

Space Policy, 2024)

Quentin Verspieren -

History of space e e
development in ASEAN [ AGEAN
(Verspieren, Berthet, et~ Space

Country flrst satellltes

(Berthet et al, PAS 146, 2024) | e al., ASEAN Space
Space sails for meeting global Programs, 2022)

Programs

space exploration goals
(Berthet et al., PAS 150, 2024)

4B?NgU) J%UBI <: F -?2?2NGCWA cBPS3SGWEL WUWY yd


https://doi.org/10.1016/j.paerosci.2024.100997
http://dx.doi.org/10.1016/j.spacepol.2024.101624
http://dx.doi.org/10.1016/j.spacepol.2024.101624
https://doi.org/10.1016/j.spacepol.2024.101666
https://doi.org/10.1007/978-981-16-7326-9
https://doi.org/10.1007/978-981-16-7326-9
https://doi.org/10.1016/j.paerosci.2024.101047
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Status of space In Africa

73,200
United States

Euroc“nsult

Government Space Programs 23" Edition s
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Status of space In Africa
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Stellenbosch
UNIVERSITY UNIVERSITY OF THE
ONI/ERS [TE(T WITWATERSRAND,
JOHANNESBURG

EGYPT-JAPAN UNIVERSITY OF SCIENCE AND TECHNOLOGY

m m u g UNIVERSITY OF ™ %D
B KWAZULU-NATAL 2
University 72N NYUVES §
Polytech nic N, YAKWAZULU-NATALI ¥ )

A
,/ S R I Aerospace Systems
L\ Research Institute

i\ The Amerif:an
&& University in Cairo
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Status of space In Africa

SANSA
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1.Arno Barnard

To Do Do To I» Io Po Do Do

T o T

1999 SUNSAT Launeh Undergraduate project 30W Fashfe MicroSatellite Power Supply

19992001 SUNSAT Ground station operations and maintenance

2000-2001 Masters degree> New generation OBC for Microsatellite

20032009 Manager of Electronic Systems LaborateryGuiding students and supporting research projects
20032005 SUNSAT2? (had many names) new generation subsystem prototype development

2006 Main engineer foSumbandilaSaUniversity Experiments Payload

2010-Now Fulitime academic in E&E Engineering

2016-2017 Gravity wave experiment on ZXerosat

2020 PhD in Single Events Effect testing using protons

Current projects
Docksat -> multiple undocking and redocking CubeSat demonstrator

SUNIoT Sat-> Cubesatwith IoT payload to support sustainableoT sensing in Africa.e. Agriculture, Water
etc

-

ThelOth UNISE&GlobalMeeting (Day2) - 28 November2024
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%*A Selfintroduction: Smati satellite missions | have been involve B

1) 2000~2007: Small sat missions @ U. of Tokyo

Universitybased projects

2) 2007 O 2012: (Not so small) deep space
missions @ JAXA

Xl -V (2005): 1kg
Tech Demg

XI -1V (2003): 1kg

Worl d s first D e Sat

CanSat
(2002)

3) 2012 O 2023+
Deep space x smallsat @ U. Tokyo+JAXA

Hayabusa2 (2009 -2012): 600kg
Asteroid sample return

IKAROS (2007 -2010): 315kg
Worl d s first i
solar sail

OPENS (202x): ~150kg
First small satellite
mission to Saturn

Hayabusa (2007 -2010): 510kg
Asteroid sample return

First
long\ - period comet

CURANSOIFTOKY0
d projects EQUULEUS(2022): 11kg
© Go Wiyaziki First CubeSat to explore

PROCYON(2014): 65kg lunar Lagrange point
Worl d s first deespt spacge~micro

Universitybas

12




The First Interplanetary FuII -scale Micro -Satellite
PROCYON (o014

- Size & Weight

55cm, 65kg * | O

~ Déveloper . / .
- ~Univ. of Tokyo + JAXA e ’» o
Development time 2

Development budget.

Launch date |
- Dec. 04, 2014 (with Hayabusa2)



; Intelligent Space Systems Laboratory
prelimmyeag ausa? The University of Tokyo

A lot of novel technology demonstrations by PROCYON

N .
DDOR ToneGeneator P N S/C size: 55cm

o coppons oty el g A S/C mass: 65k
/" Thrusers (RCS) High Gain Antenna

Max. tonewidth: 86 MHz 7
gNa:epsj;?nes \lzwgﬂxo7£nMHz I Manufacturer: The University of Teie - .= = .. :
e vaian-oe- 1 1041 (11003 Thrust: 22mN @ i / Manu‘fa.:turer: An_tennaleen Co., td.
' ' Specific impulse: 24.5 s L ;):( g::_ 22:’-753;'
Propdlant: Xenon Y A 3dB beam width: U4 deg

QU

<1 107° (1000 $ (-20 © +600C)

- -

7

.
\
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' lon Thruger

Manufacturer: The University of Tokyo
Thrugt: 3000 N
ecific impulse: 1000 s
p%nt: Xenon
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Asteroid Observation Telescope = _ : X-band Solid Sate Power Amplifier

Manufacturer: The University of Tokyo
Aperture: 40 nm

Limiting megnitude 12
Max. tracking rate: 55 deg/s
Frame rate: 30 fps

-
7 X-band Trangponde

Manufacturer: Addnics corp.
Max. oufput power: +17 dBm (tunable) [l
Receiving level: -150 0 -50 dBm ;
Coheaent ratio: 749880
Modulation: PCM/PSK/PM, S
two-way Range& two-way Doppler, |

\K DDOR (U0.5F,, U2F,)

~ O —

e -

Manufacturer: Digital Signd Technologies, inc.
Amplification device: GaN HEMT

Output power: 41.850 0.15dBm

Efficiency: > 32.7 %(Max. 35.1 %) (-20 o +60UC)

RF Output > 15W Deep space-¥and SSPA
Efficiency > 32.7%withw2 NI RQa KA 3 K§ 3



PRYCYON proved the p053|b|I|ty of deep space exploration by small sk
| VA s hydroge

| Hayabusa?
(~600kg)

-r\

' LAICA
i (Hydrogen imager) 600,000 n

Sl _BR. O 1 —_—— g > ETN e g Kameda et al., 2017 GRL Rayieigh

(during integration/testing) 1 Bei .3:": i Comet 67P/ Churyumov 2 Gerasimenko

Hydrogen around 67P
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Shinnaka et al., 2017 AJ

(ion thruster test in a vacuum chambe



EQU U LEUS on SLS Artemis

(EQUULEUS = EQUilibrium Lunar-Earth point 6U Spacecraft) o "'{' !"
*. q
if.g.i”{
V Demonstration of the efficient and precise 2ol
trajectory control techniques within the Earth - 'Y
Moon region by a nano -spacecraft {
A Enables deep space exploration by small L ¥
satellites using lunar gateway in the future f f "
V Orbital maneuver using a water  -based propulsion 3 7k DRI AT Y
system beyond LEO (worl d _ .én cf o At S AN AR T _
Du:tf:;’z
VCapture of the elwé_i st
- plasmasphere s ¥ - 0000« — Moon
L dldi gt il gl gf : Earth’s limb

2

S alunar space
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Jointdevelopment by U. of Tokyo + JAXA < ™\ B .. o s stk

I

{Hot NIIKQa LXF&aYFaLkKs$s

k

o ubeSat Deegpace Transponder
+SSPA (JAXA)
(64kbps@1.5M km with MGA)

Lunar impact flash observation
from EarthMoon L2

AXA)
A)

Water resistojetthrusters

-y b (DVx2, RCSx4) (U. of Tokyo)
C plasmaspnerebs.) (U. of TokY0) 151 ~70s Deltay >70m/s)
DELPHINU@unar impact flashes obs.) (Nihon Univ.) Dust detector in a thermal insulator (MLI



