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On-orbit configuration of SELENE
(before separation of two small sub-satellites)

h@ Two small sub-satellites
for lunar gravity mapping mission.

@l <—VLBI Satellite (Vstar)

. . —Relay Satellite (Rstar)
Fig.1



Three satellites constellation J
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l
Gravity field retrieval
through wide-range of
wavelength.
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2-way Doppler measurement )

FOject

Near-side <« i » Far-side

2-way RR (Doppler) for mair-satellite
2 mm/s accuracy

JAXA
#1GN

2-way RR (Doppler) for Rstar
0.2 mm/s accuracy

UDSC-64m

Fig 3
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4-way Doppler measurement )

Near-side <« i » Far-side

4-way RR (Doppler) for main satellite by way

. JAXA/ISAS of Rstar : 1 mm/s accuracy
UDSC-64m

Fig 4



Differential VLBI measurement )

FOject

Near-side < i » Far-side

Differential VLBI between Rstar and Vstar
Antenna switching every 100sec

1 mm accuracy as doubly differenced
1-way range

VLBI stations
(VERA, Shanghai, Urumqi, Hobart, Wettzel)

Fig 5



Numerical simulation J

LP100K (true field) Estimated gravity field & covariance
!
Simulate observation and add noise _
Main: 2-way Doppler (2.0mm/s) Inversion
4-way Doppler (1.0mm/s) T

Rstar: 2-way Doppler (0.2mm/s)
R-Vstar: AVLBI

Combine normal matrices

Doubly differenced 1-way range (1.0mm) T

v Arc parameter estimation
Various limitation on data acquisition. Normal matrix generation(75x75)
«1lyear mission duration Arc length: about 1 day
Rstar mode switching is simulated (Fig. 62 &) | | (!! Acutual arc length for R-Vstar
Visibility condition (ground station — satellite, Is expected to be longer than

satellite — satellite) 1 day — future analysis)
*Ground station limitation (UDSC 6h/day. )

VERA 8h/day. 3days/week Initial gravity model
foreign VLBI participation of 2 months LP100K clone

*4-way & DVLBI only when Rstar is (LP100OK = & Cnm,Snm)

illuminated throughout a revolution.




Day of mission
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Rstar® f# 4T )

PR R o L ]
60 7] C

1 Rstar —— [
55 7 C
B 4-way & DVLBI possible in :
. g
] terms of battery resour z
Y resource ?

20 - -

Eclipse duration per rev. (min)

——— 14 >
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Elapsed day since 2007.09.18
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Fig 8



Doppler and VLBI data coverage of Rstar “s.
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Far-side I » Near-side

®VLBI with Vstar I @2-way Doppler
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Fig 9



Doppler and VLBI data coverage of Vstar “y.
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Far-side I » Near-side
. ®VLBI with Rstar @ 2-way Doppler
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Ky I S5—HBIZ1NREWNSSELENEERFIBRD =8, 7T/X\R YA ILDS5BEL1/RR
RE, ~REIPERAGTEICLSAZRINIVLE,

VLBI TINAHFAIILDSE ., 1,2,3/NRIZVLBIEITHIELSREND =8,
>R ERGTEICKIAEBNDHE,

Fig 10



= @
R-Vstar RyTS—NaIckbENBIRE (U4 AFRE) 'ez%_)

0 20 40 60 80 100 120 140 160

(meters)
M FHEEOEBHT—2IXEENTULVEL
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LP100K error
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