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JAXA

® [SAS
(Institute of Space and Astronautical Science)

e NASDA
(National Space Development Agency)

e NAL
(National Aerospace Laboratory)

‘ Oct. 2003

JAXA
(Japan Aerospace Exploration Agency)
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Centers and Offices of JAXA

Noshiro Testing Center (NTC)

Usuda Deep Space Center

Sagamihara Campus

Nagoya Office

Uchinoura Space Center (USC)

&—— Masuda Tracking and
Communication Station

Tanegashima Space Center (TNSC)

£

N

ﬁ Okinawa Tracking and
Communication Station

Bangkok Office

Paris Office

Sanriku Balloon Center
(SBC)

Kakuda Space Center

(KSPC)

Tsukuba Space Center
(TKSC)

Earth Observation Center
(EOC)

Ogasawara Downrange Station
*
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JAXA

® [SAS
(Institute of Space and Astronautical Science)

e NASDA
(National Space Development Agency of Japan)

o NAL
(National Aerospace Laboratory of Japan)

[ ‘ Oct. 2003

Planetary

Science JAXA
NeWGr'-'oup i JAMJapan Aerospace Exploration Agency

)

April 2007
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New Group in JAXA for Planetary Mission

Over view of JAXA

Office of Space Flight & Operations

Office of Space Application

Institute of Aerospace Technology

Institute of Space and Astronautical Science (ISAS)

Aviation Program Group

Human Space Systems & Utilization Program Group
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Japan's Astronomical Satellites and Planetary Spacecraft (1)

ISAS

M.
oA BLIRE (MS-T2) W @U#(F A (EXOS-B) ®ThE (ASTRO-B)
HEAE b T3 5 [ OO RR IR ETHE

eELETH
BAENOATHR

L Y

OBEFS (EXOS-C)

AL (MS-T1) . ®3<5£5 (CORSA-D) g3
HIEEE BENOABETTE
@7L\ES (SRATS)
: AR EOEE
8=TELT
W = (M3-T5)
L—3F B
SLABRLI(MS-F2) }-xlm i
. BRAOHSAR SiLABLI3S SAKIGAKE
* (MS-T3) 1A BLAE (MS-T4)
R HBEE
-3 R OELEDCD
O THIE(REXS) (EXOS-A)
1 3E [0 o #*—C15 8 '.U‘\UJCD EASTHD'F’!}

bt b L
iR &0
44z 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 &2
1969 1870 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 19%

July 27, 2007 COSPAR Capacity Building Workshop on Planetary Science, Montevideo, Uruguay



Japan's Astronomical Satellites and Planetary Spacecraft (2)
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Planetary Missions In the Past

¢ SAKIGAKE, SUISEI \
® HITEN
e NOZOMI

\

/S
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SAKIGAKE SUISEI

Comet Halley (Launch: 1985)

\_

Mars (Launch: 1998)

-

Moon (Launch: 1990)
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NOZOMI (1)

First big problem

The thrust was not enough at the powered Earth swingby

To compensate the acceleration shortage, too much fuel was used

Orbit plan was cha}@ed after the Earth swingby

Initial Orbit Plan New Orbit Plan

ISAS/NTS(NEC)
// Fah

Ist Lunar Swingby
Sept. 24, 1998

Nov. 9, 2001
1st Earth Swingby
Dec 21, 2002

Mars Arrival

2nd Earth Swingby
June 19, 2003
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Mars Orbit Insertion
Oct. 1999
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NOZOMI (2)

Launch
(July 3, 1998)

Orbit : around the Earth
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TMI ;
unsuccessful
(Dec. 20, 1998)
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1st Lunar Swingby
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2nd Lunar Swingby
(Dec. 18, 1998)
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NOZOMI (3)

Orbit : interplanetary

%7 No telemetry |:>No beacon

(after Apr. 26, 2002) (May 15 - July 14, 2002)
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NOZOMI (4)

Second big problem

S-band downlink was s{‘opped

We can use X-band, but there is a attitude constraint

We used the side lobe of HGA around 90 degs.
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NOZOMI (5)

Third big problem (major problem)

Shutdown of one of the power supply units

no telemetry, no heater

no control (attitude & orbit)

No telemetry

(On and off of the downlink signal)

swingbys were
successful

iy

use an autonomous function > Two earth

No heater
use sunlight to melt the fuel

A4 .
But the power supply unit
did not recover and we
could not put NOZOMI in
the orbit around Mars
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Planetary Mission at Now

* HAYABUSA
|

Falcon

| will talk about
HAY ABUSA mission on
30 July (next Monday).

e
g maaAin / MEF / JAXA - ISAS
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Planetary Missions In Preparation

<Launch>
o | UNAR-A . cancelled
e SEL ENE (KAGUYA) : August 16 —) September, 2007
e PLANET-C : 2010
® BepiColombo : 2013
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® |_unar penetrator Mission %
® |t has a seismometer and 8 e
a thermal flow sensor.

Ao
It took very long time to develop the g
penetrator, and the spacecraft became old.
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This mission was cancelled in 2007, because | e N
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LUNAR-A : Penetrator

thermal flow sensor seismometer The development of
penetrator will be
finished in 2007.
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SELENE (KAGUYA)

e Orbiting around the moon

e One main orbiter and two small orbiters

e 14 instruments and one high definition camera
e Launch : September 2007

Solar Array Paddle X-ray Spectrometer [XRS]
Gamma-ray Spectrometer [GRS]
Spectral Profiler[SP]

Multiband Imager[MI]

High-gain Ame’f”i —‘iﬁ Terrain Camera[TC]
Lower Module -4‘ \\ll",( ' Lunar Radar Sounder[LRS]
7_' 75 ’/"\; : Satelte Laser Altimeter[LALT]
"‘f‘iﬁ‘\\‘v\_ "c_r‘i;ﬂg : Lunar Magnetometer[LMAG]
uer x| VRAD Upper atmosphere and Plasma Imager[UPI]

Charged Particle Spectrometer[CPS]

Plasma energy Angle and Composition
Experiment[PACE]

Radio Science[RS]

High Definition Television[HDTV]

Four way Doppler measurements by relay satellite
and main orbiter transponder[RSAT-1,2]

Differential VLBI Radio source—1,2[VRAD-1,2]

BEFRBFEEF—-ICT
28, TLIFERPTT
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July 27, 2007

SELENE : mission sequence

Adjustment Injection Error Correction Maneuver
Maneuver of
Revolution Perlod H

T ey , Oxﬂsmwt IV

» e NV IRE
o Solar Array Paddle Deploym/ent
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Adjusting Maneuver

@A RE#ERA
Lunar polar
Orbit Insertion
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’x VRAD Satellite
/ Release
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Relay Satellite
Release
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PLANET-C

Venus Climate Orbiter

e Atmosphere of VVenus

e Imaging the whole planet with
different wavelength

e Launch : 2010

M Infrared Cameral (IR1)
A=1.0um, view=12degs
M Infrared Camera 2 (IR2)
A=1.7/2.0/2.3/2.4um, view=23degs, view=12degs
B Middle Infrared Camera (LIR)
A=9-11um, view=12des
MUV imager (UVI)
A=280/360nm, view=12degs
Bl Thunder, atmospheric light Cameras (LAC)
A=777/551/558nm, view=12degs
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BepiColombo

. Mercury

~

NG |
\\ \ D

Magnetosphere, magnetic field

ESA  MPO : Mercury Planetary Orbiter
JAXA MMO : Mercury Magnetospheric Orbiter

e Magnetosphere of Mercury
e Launch : 2013

July 27, 2007 COSPAR Capacity Building Workshop on Planetary Science, Montevideo, Uruguay

23



Planetary Missions under Study

® HAYABUSA-2, HAYABUSA-MK2
o SELENE-2, SELENE-X, ...
® SOLAR SAIL

(Mission to Venus, Mars, Jupiter)
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Hayabusa-2 and Hayabusa-Mk?2

ltokawa 1999 JU3

Wilson-Harrington C-type : organic, water-content mineral

Hayabusa-Mk?2
o
R
=

Proposed to
Cosmic Vision of ESA

S~ | dormant comet nucleus
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SELENE-2, SELENE-X, ...

SELENE (KAGUYA) SELENE-2

N

KAGUYA | SELENE gl = S NGl ' ' >

Orbiting

Landing

SELENE-X

HEMRLENERBOBELTOA
0/ TA7REDI-HDEBERBOBE

i~ o o b /
B AEMER
AAEREIR

—.

.
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Missions to Moon

07 08 09 10 1 12| 13 14 15 20 2
LRO NASA Outpos
us \ Vi
SELENE (SELENE-2) (SELENE-3
Japan v =
Chang’E-1 Chang’E-2
China v v
Chandrayaan-1 (Chandrayaan-2)
India \ 4
Legend
Italy V mAEEH Unmanned orbifer
(LUNA-GLOBE) 4 A\ %[E# unmanned lander
Russia ¥ & A=vi 3> manned misison
() #®etap under study,
ESA -
UK | | (MoonRAKER)
Germany  (Monalisa)
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Solar Sall

e Solar sail + Electrical propulsion F
- f‘
L 5

Small experimental spacecraft Mission to Jupiter and Trojans
20117 20147
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Other missions under study

Proposed to

® \/enus : orbiter, balloon, decent probe4 Cosmic Vision of ESA

® Mars : NOZOMO-2, lander

® Jupiter : magnetosphere, atmosphere, 4 e B
Galilean satellites
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Summary



Scientific Objectives (1)

Keyword: Magnetic field, Magnetosphere
Orbiter |

No global magnetosphere Gigantic magnetosphere

Mars, Venus Small magnetosphere

Mercury

MERCURY SODIUM CLOUD MODEL (85-01)

3 2 1 0 -1 -2 -3 -4 -8 -6 -?
MPAE
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Scientific Objectives (2)

Keyword: Planetary Meteorology

Orbiter, Balloon, Lander

Planet-C High-resolutior) global mgpping
from Mars-stationary orbit

Mars

lander
Understanding the evolution and -
diversity of planetary climate Venus balloon
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Scientific Objectives (3)

Keyword: Origin and Evolution of Solar System

Sample return

Earth Mars | Asteroid belt Jupiter

S-type Asteroid

C-type asteroid

-Abundant in the inner part of

the asteroid belt @ - Abundant in the outer part of |

-Relation between the the asteroid belt

ordinary chondrites - Contains organic matters

P. D-type or dormant comet

*more primitive body and no (rare)
meteorite related to these objects

-Origin of planets -Important information about
the origin of life

- Origin of the solar system

S
[

Comet nucleus, trans-Neptunian objects
(rather difficult)
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And Moon

® Science : the material on the surface, the interior
structure, the origin, etc

® Technology : landing, moon base, for much farther
exploration, human activities...

® Extending human frontiers
® Economic Expansion
® A Global Partnership

® |nspiration and Education
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Summary

Planetary Mission of JAXA

Moon SELENE series > manned mission

P|anetal'y Magnetosphere Mercury, Venus, Mars —> Jupiter

Planetary Climate | venus, Mars —Jupiter

Primitive Bodies | Hayabusa series
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