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The First Interplanetary Full-scale Mlcro Satelllte 4

. PROCYON (2014)

Developer
Univ. of Tokyo + JAXA

) Development t|me

Development budget

S
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Launch date
Dec. 04, 2014 (W|th Hayabusa2)
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DDOR Tone Generator
Manufacturer: Digital Signal Technologies, inc.
Thrusters (RCS)\, | Wiomme Hesian D™ iy 35 R ML A T DS

Manufacturer: The University of Tok Max. tone width: 86 MHz
Thrust: 22 mN Max. sweep width: 7.9 MHz

il s+ Bl BRI E AT BEA B /N HEE R 1009,

S to +
1000 -20 60°C

Ion Thruster

Manufacturer: The University of Tokyo
Thrust: 300 uN

Specific impulse: 1000 s

Propellant: Xenon

S/Csize: 55cm
S/C mass: 65kg

0.55 m

X-band Transponder X-band Solid State Power Amplifier

Manufacturer: Addnics corp.

Max. output power: +17 dBm (tunable)

Receiving level: -150 to -50 dBm s Smppm—

Coherent ratio: 749/880 Yo ! A

Modulation: PCM/PSK/PM, \u’. Ay,
two-way Range & two-way Doppler, ~

T
DDOR (£0.5F¢, £2F 5o > =
- S — J BN ERFEAER

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

Output power: 41.85 £ 0.15 dBm

Efficiency: > 32.7 % (Max. 35.1 %) (-20 to +60°C)

RF Output > 15W ([£+52[E1 %)
Efficiency > 32.7% (HH R 5)
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EQUULEUS

To be The first CubeSat to Lunar Lagrange point

(EQUULEUS = EQUlIlbrlgm Lunar-Earth point 6U §pacecraft)
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[SLS(Space Launch System)




ARTEMIS |

SMALL SATELLITES + BIG SCIENCE

ARTEMIS

2 hrs

1 |1 J1

6 hrs
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3 hrs 4hrs "~ b5hrs

Iz
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8 hrs

CubeSat deployments in the hours following launch (distance not to scale)

Ten CubeSats,
or small satellites, o
in the Orion stage Orion o 1 hr
adapter (OSA) it Z
will ride along to Orion Stage E'
deep space. et -
These high-risk, Interim
high-reward Sl CubeSats
CubeSats will be Stage
deployed at ,
strategic times ~ Core Stage OMOTENASH'
basedor mISSIOH @ LunariceCube
| . 3
{ EQUULEUS
Mission Ke e
ISSI
( BioSentinel
Lunar
Science @ NEA Scout
Technology @® LunaH-Map
Demonstration
@® LunRr
Radiation
\Q ‘ Team Miles
¢ cuspP

www.nasa.gov/sls

NEA Scout OMOTENASHI
L+5hrs L +3hrs
Lunar 10 mins 40 mins
IceCube LuniR
L + 3 hrs L +6 hrs
40 mins 3 mins

Avionics

OSA Unit
Berth Deployments
Locations at Launch (L) n
+ hrs : mins* 1/ EQUULEUS
L+ 3hrs
40 mins
Team &
. %
Miles a ' f
L+7hrs <, = 2.4/ LunaH-Map
3 mins —--— L +5 hrs
Argo Cusp 33 mins
Moon . . t
LS BioSentinel | ;. ghrs
o L+ 3hrs 3 mins
40 mins 40 mins * All times

approximate
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x10° Sun-Earth rotating, Earth-centerd
Lunar flyby sequences
6 Earth-Moon L2
libration orbit
o Capture to EML2
N libration orbit
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0 Sun
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*LGA: Lunar Gravity Assist, EML2: Earth-Moon L2 point
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Spacecraft Configuration

Solar Array Paddles with SADM (MMA)
50W@ 1AU )
__

Chip-Scale Atomic Clock (CSAC) (JAXA) < g
Battery (U. of Tokyo)

PCU (U. of Tokyo)
CDH (U. of Tokyo)

Propellant (water) Tank

CubeSat Deep-space Transponder
+SSPA (JAXA)
(64kbps@1.5M km with MGA)

B <
- < J!Q

X-Band LGA x5(JAXA)
X-Band MGA (JAXA)

Attitude control unit
(IMU, STT, SS, RW) (BCT) o
(<0.02deg pointing accuracy) Water resistojet thrusters

DVx2, RCSx4) (U. of Tokyo
PHOENIX (plasmasphere obs.) (U. of Tokyo) %Isp >70s, Delzcag-v >70m}/s))
DELPHINUS (lunar impact flashes obs.) (Nihon Univ.)
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Event Date and time (UTC)
DV1 2022/11/17 23:14
TCM1 2022/11/20 1:45
TCM?2 2022/11/23 0:30
TCM3 2022/11/27 16:30
TCM4 2022/12/9 19:30
TCM5 2022/12/15 21:00
TCM6 2022/12/23 20:45
DV?2 2023/2/3 18:30
TCM7 2023/2/7 18:30
DV3 2023/2/27 16:30
TCMS8 2023/3/16 15:30
TG 20973/3/30 15:30

23/4/13 11:30
23/4/27 14:00

® Earth
Trajectory
Maoan
* DV

4 TCM

""--..._|_‘_‘__ |

Total Delta-V exectuted: approx. 18 m/s
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Sun-Earth rotating frame)
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. CAPSTONE (NASA, 2022)

_ 1T5 FEBICBERET ZEEIRCHKINL, 15545 BBONRHOE A [CRI)
. EQUULEUS (BEA/JAXA, 2022)

— FEEIOBISANACHEL, EML2ADSHILEEADBIEIC R

- ZOftEArtemis-1 CubeSat (BioSentinel, Lunar IceCube, ArgoMoon, NEA Scout,
LunaH-Map, LunIR, CuSP, 2022)
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« Lunar Flashlight (NASA, 2022)
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« Lunar Trailblazers (NASA, 2025)

— AZLERICEEHEDBETRKR
« Qdin (AstroForge, 2025)
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