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Lunar Radar Sounder (LRS)
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- Y Moon
Y1-Antenna ', Center
The first lunar global The first plasma wave
subsurface radar observation within an
sounding (SDR) altitude of 100 km
Frequency:5+1 MHz (FMCW) | | around the Moon(WFC)
Transmission power : 800W Frequency: 10 Hz — 1 MHz
Range resolution:75m Spectrum and waveform
s Natural/artificial radio wave
fofiector monitor from the Moon (NPW)
KAGUYA/LRS(2007-2009) Frequency: 20 kHz — 30 MHz
[Ono et al., 2010] Spectrum and waveform 2
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Reflectors are found in several nearside maria [Ono et al., 2009]

(69°W, 50-38°N) May,21, 2008 20:54:04-20:58:02 (15°W, 44-32°N) May 4, 2008 00:54:33-00:58:29

50°N 47°N 44°N 41°N 38°N 44°N 41°N 38°N 35°N 32°N
(1) Oceanus Procellarum 320-460m, 780-870m (g=1) (2) Mare Imbrium 320-550m, 920-1050m (g=1)
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(23°E, 30-18°N) Apr. 17,2008 12:12:49-12:16:41

- 30°N 27°N 24°N 21°N 18°N
B 150 12 > e 30 > 0 (3) Mare Serenitatis 320-370m (g=1)

(57°E, 22-10°N) (88°E, 6°N-6°S) Dec. 25, 2007 05:54:39-05:58:30

22°N 19°N 16°N 13°N 10°N

(4) Mare Crisium 180-320m, 500-550m (g=1) (5) Mare Smythii 320-410m (g=1) 4




Subsurface reflectors

in the nearside maria
-High reflectivity (High ¢ contrast)
->Regolith (¢~4) and Lava (¢~8)

- Almost horizontal

- Surface of the low viscosity lava

Buried Paleoregolith
-Deformation due to cooling
- Lunar thermal history
+Evolution of lava flow flux
-Lunar volcanic history
-Record of ancient solar wind

—>Evolution of Sun and
solar system

> Surface Echo

Subsurface Echo

Galileo SSI multispectral images lava flow 1
[Hiesinger et al., 2000]

Impact craters - Lava flow unit thickness
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Multispectral data & FeO

Lava flow flux
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Inhomogeneity of clear subsurface reflectors
[Oshlgaml et aI 2009 Pommerol et al., 2010]

LRS detections

wh. % TiO,
(Luscey et al.. 2000)
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[Pommerol et al., 2010]

Clear subsurface reflectors are found only

in 10% of the nearside maria region.

-Old surface region (Thick buried regolith?)
[Oshigami et al., 2009]

-TiO,-poor region (Less echo power loss?)
[Pommerol et al., 2010]

[Oshigami et al., 2009] ;
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How can we identify subsurface echoes
not only in Maria but also in Highland?
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Summary

1. Nearside Maria
- Subsurface reflectors at depths of several hundred meters
[Ono et al., 2009]
->Buried paleoregorith
-Comparison with multispectral imager [c.f. Weider et al., 2010]
> Thickness of lava flow unit-> Evolution of lava flow flux
-> Electric permittivity model
2. Other regions (Farside Highland, Polar region, Around crater)
-Comparison with surface echo simulation using DEM by TC
(resolution: 7.5m)
3. Jovian HOM
6 events are found.
+Arc structures—> Source locations/Cone half angle
4. Background level
Farside: Quiet
-Nearside: Almost quiet (Earth’s dayside), Noisy (Earth’s nightside)




