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SELENE “Kaguya” overview

Plasma Energy Angle and Upper Atmosphere and
Composition Experiment (PACE) Plasma Imager (UPI) PACE
'}

Terrain Camera (TC)
Multi-band Imager (M)

Spectral Profiler (SP)

Charged Particle

Spectrometer (CPS) \

= X-ray Spectrometer (XRS) " o, b

To the Moon

Solar array
paddle

Laser Altimeter (LALT)/, 5

LOmni antenna

Star tracker

Gamma-ray Spectrometer (GRS)
High Definition Television (HDTV) 1

thruster

— L

- =

Heat radiation panel 1N thruster

Mission equipment Bus equipment

Oct. 2, 2007 Kai Matsui



Launch preparation

mated with the payload adapter fitting encapsulated into 4S-shaped fairing
(August 26) (September 3)



Launch configuration

H-1IA Launch Vehicle No. 13

2022 model
- 2 SRB-A (Solid Rocket Booster-A)
- 2 SSB (solid strap-on boosters)

Launch time:
1:31:01 on September 14(UT)

Launch Site:
Yoshinobu Launch Complex
at JAXA's Tanegashima Space Center

Injection Orbit:
Perigee Altitude (km): 281
Apogee Altitude (km): 232,805
Inclination (deg): 29.9
Argument of

Perigee (deg): 243.6
Lunar Transfer Orbit
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Mission profile

A4

Event Time after lift off Date(UT) GN Note
Lift Off 0 2007/9/14 1:31
Sat separation 0:45:34 2007/9/14 2:16 | DSN Mad
Sun Search 0:59:00 2007/9/14 2:30 |DSN Mad Auto
SAP deploy 1:13:59 2007/9/14 2:.45 |DSN Mad Command
3 axis control 5:49:59 2007/9/14 7:21 | DSN Mad Command
HGA Deploy 9:01:59 2007/9/14 10:33 | DSN Mad Command
Com link 11:37:59 2007/9/14 13:09 | DSN Goldstone |Command
Delta Vc1 18:40:59 2007/9/14 20:12 | DSN Mad Command
Delta Vp1 5 day 2007/9/19 USDC Command
Delta Vp2 15 day 2007/9/29 USC Command
LOI1 19 day 2007/10/3 USDC Command
Relay sat separation 25 day 2007/10/9 USDC Command
Vrad sat separation 28 day 2007/10/12 USDC Command
Observation orbit 36 day 2007/10/20 USC Command
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;%5‘64 Successful deployment on the orbit

Solar array paddle deployment  High-gain antenna deployment
(by onboard camera) (by onboard camera)

2:44 on September 14 (UT) 9:52 on September 14 (UT)

Explanatory drawing
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:&45‘64 Earth image from SELENE monitor camera

Earth & Solar paddle

Explanatory drawing

8:30 on September 29 (UT)
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W SELENE end to end system

SELENE operations are performed at SELENE
SELENE (-KAGUYA _XBI’OU nd SyStem Operation and Analysis Center (SOAC) at the JAXA

Sagamihara Campus.
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SELENE ground stations

Tsukuba Space Center,

_ - # Tracking and Control Center
Sagamihara Campus L
SELENE Operation and . -

e Katsuura Tracking
Analysis Center and Communication

Station

Usuda Deep Space Center

Masuda Tracking and
Communication

Station
e Okinawa Tracking
N and Communication Station

Kiruna Station (Sweden)

Uchinoura Space Center

Maspalomas Tracking Station
(Spanish territory)

Santiago Station (Chile)

h:,.
Perth Station (Australia)

*During SELENE critical phase, NASA Deep Space Network (DSN) including Goldstone, Canberra, and Madrid Stations are used.
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Operation systems

SOAC (SELENE Operation & Analysis Center) in Sagamihara

——

Data analysis system Data processing system
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Rate of sunshine map

North Pole South Pole

(Clementine) (Clementine)
Expected observation frequency line

100% Blue KAGUYA Ml

00000000 OC0OCGCOGOGSS 75% Observatlon frequency = YeIIOW: LRO WAC
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—_— —_— —_— —_— 0
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Next Step

A4

KAGUYA science product:

Education & Public Outreach product:

- Standard product (67) - First light
- Higher level product (59) - HDTV movie
- Research product - Visualized images
KAGUYA next step
KAGUYA Event 2007 2008 2009
9 10414 14214 2 3 4 5 6 7 8 9O 1014 12114 2 3 4 H 6 7 8 9 10 11 12
Launch A Launch

Bus check out

Injection into the nominal orbit
Mission instrument check out
Nominal observation

Extened Observation

First Light
| 1nar solstice

Product release

KAGUYA Workshop

Proiect assessment

A Lunar Orbit Injection

— (TBD)

South

summer

South winter South
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Recommendation from Lunar Resources Utilization Study

Aro4dRy priority for SELENE-2

PRIORITY

MISSION No. RELATED AREA
Horizontal mineral distribution 1.1 Geology
Volatile measurement 2

Vertical mineral distribution 1.2 Geology
Regolith grain properties 32

Regolith excavation / transportation 6.1 Lunamechanics
Solar concentration 4.4

Insolation / Temperature 41 Environment
Regolith bulk properties 3.1 Lunamechanics
Regolith chemical properties 5.1

Evaporate emission measurement 2.2

Regolith thermal / electrial properties 5.2

Oxygen production demonstration 6.6

Regolith feeding / ejection 6.2

Thermal processing technology 6.4

Terrain measurement 4.3 Environment
Dust measurement 4.2 environment
Regolith radiation shielding 45

Beneficiation 6.3

Production storage 6.5

Lunar Resources Utilization Study Group



Recommendation from Lunamechanics Study Group

SELENE-2 Measurement
Expected SELENE-2 Measurement Items

@ Geologica!Survey )@ Geotechnicall Survey )@ GeophysicaIISurvey )@ Environm!ent ) G Lander Mo!ﬂtoring )
—@gmiggﬁésr?go'ith) (.1 Grain Analysis ) f=(3.1. Seismology ) f—{4.L.Insolation ) f=={5.1 Temperature )
= xrm— —(2 soilswength ) 3.2 HeatFlow ) ==(4.2. Ground Color ) e=(5.2. Acceleration )
B Vo ) —(2.3. Soil Property ) =~(4.3. Temperatwre ) ==(5.3. Strain )
—(2.4. Trafficability ) —{(4.4. Dust ) &(5.4. Power )
—(2.5. Excavation-ability ) (45 Radiation )

—{(2.6. Exhaust Disturbance ) —{(4.6. Atmosphere )

=(4.7. Sky llluminance )

( Lunamechanics )

Lunamechanics Study Group
The Japanese Society for Terramechanics



%#A High Definition Television (HDTV) first light

Z
About 110,000 km away from the Earth

Observation location : ¥
America continental as day light area

£ JAXAI NHE

6 degree / FOV 8 degree (tele HDTV camera)
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354#64 High Definition Television (HDTV) first light

Location Map at HDTV observation

Observation date : 2007.9.29 about 9:46 (UT)
Reception date (@ UDSC) : 2007.9.30 about 0:40 (UT)
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%;\54 Summary

- SELENE launch was success in Sepl4 in Tanegashima space center
- Total 5 maneuvers were all nominal
- No issue and No trouble in SELENE bus system

- The day after tomorrow, LOI (Lunar orbit injection) maneuver is planed
- Critical phase will be finished at end of Oct

- Mission check out will be finished at end of Nov

- Observation will start in Dec and complete Oct next year

- Data delivery through SELENE L2 DB system to public free of charge
one year after the end of nominal operation

http://www.kaguya.jaxa.jp/en
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