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Mass=158kg (295kg with fuel)

1.4m diameter, 1.3m tall

Three 2.5m arms holding the 5 instruments
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abundance at poles
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    Need improved spatial 
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look for a trend of [H] with  
temperature
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The problem: 

where D is the 2-dimensional data array

T is the true underlying image

B is the instrumental PSF (or beam)

N is the statistical noise and

N makes the problem ill-posed!

D = B ! T + N

B ! T (r0) =
!

B(r)T (r0 " r)d2 r
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South Pole 

TEODORO ET AL.: LUNAR HYDROGEN DISTRIBUTION AFTER KAGUYA(SELENE) X - 5

Figure 1. Epithermal count rate maps for the north (top row)
and south (bottom row) poles. From left to right, the columns
show the data, D, the coupled and decoupled reconstructions, Î .
The centered circles represent a latitude of ± 85!. Also shown,
with a black circle in the top left panel is the size of the effec-
tive of the Lunar Prospector’s response function. The spheri-
cal surface has been represented in these panels such that the
distance from the image centre represents the arc length to the
pole, and, following convention, 0!longitude points down/up
for the north/south poles respectively. In background, Clemen-
tine imaging is also shown.
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Figure 1. Epithermal count rate maps for the north (top row)
and south (bottom row) poles. From left to right, the columns
show the data, D, the coupled and decoupled reconstructions, Î .
The centered circles represent a latitude of ± 85!. Also shown,
with a black circle in the top left panel is the size of the effec-
tive of the Lunar Prospector’s response function. The spheri-
cal surface has been represented in these panels such that the
distance from the image centre represents the arc length to the
pole, and, following convention, 0!longitude points down/up
for the north/south poles respectively. In background, Clemen-
tine imaging is also shown.



Stacked reduced residuals

X - 6 TEODORO ET AL.: LUNAR HYDROGEN DISTRIBUTION AFTER KAGUYA(SELENE)

Figure 2. Left hand and central panels The variation of the
mean reduced residuals per observation, r̄, with the distance to
the centre of the nearest permanently shaded crater, d. The re-
sults are stacked for all permanently shaded areas in both the
north and south polar regions containing at least 3 contiguous
shadow pixels. Decoupled (blues) and coupled (black) recon-
structions are shown in both panels. The left hand panel presents
reconstructions from mock data made with the decoupled re-
constructions of the real data as the input image. Error bars
represent the 1!! scatter between the individual mock results.
The green line represents the function F (d) given in equation
13, and this is a fit to the results from the mock coupled re-
constructions. While the central panel shows the reconstruction
from mock data made with the coupled real data as input image.
Right hand panel As for the other two panels using the stacked
residuals around cold traps for concentrations of the real data.
Errors bars represent the errors of the mean reduced residuals.
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