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Introduction: We correlate Lunar Reconnai
sance Orbiter' s (LRO) Lunar Exploration Neutron 
Detector (LEND) and the Lunar Prospector Neutron 
Spectrometer's (LPNS) orbital epithermal neutron 
maps of the Lunar high-latitudes with co-registered 
illumination maps derived from the Lunar Orbiter 
Laser Altimeter (LOLA) topography [1-4]. Epither
mal neutron count rate maps were derived from the 
LEND: I) Collimated Sensor for Epithermal Neu
trons, CSETNI-4 2) Uncollimated Sensor for Epi
thermal Neutrons, SETN and the Uncollimated Lu
nar Prospector: 3) Low-altitude and 4) High-altitude 
mapping phases. In this abstract we illustrate I) and 
3) and include 2) and 4) in our presentation. The 
correlative study provides unique perspectives on the 
regional epithermal neutron fluences from the Lunar 
polar regions under different detector and altitude 
configurations. 

Methods: LEND and LPNS epithermal neutron 
count rate maps were identically prepared for North 
and South latitudes ±65° to poles. Epithermal maps 
were configured to be registered with 480m pixel 
resolution topographic illumination models. For 
LEND, low altitude north polar maps were derived 
from the primary mapping phase Sept 15, 2009 to 
July 25, 2010 and south polar maps included the low 
altitude commissioning data starting July 3, 2009. 
LPNS epithermal data were obtained from the low
altitude, 8-sec Planetary Data System (PDS) archives. 
All mapping was performed using a 2-D, 25km di
ameter uniform area mapping disk. LOLA illumina
tion models were derived from the topographic maps 
using a ray-tracing methodology described in [5]. 

Approaching the poles illumination distributions 
become increasingly bimodal reflecting local ex
tremes in illumination condition [6]. Due to the lack 
of normally distributed polar illumination data, we 
perform correlation between epithermal rates and 
illumination in two ways, I) by calculating the mean 
epithermal neutron count rates in 2.5 0 latitude bins 
cut by the azimuthal plane similar to [4]. Within 
each latitude bin we select and average pixels as a 
function of four level s of illumination [ 0% ~ Perma
nent Shadow, 0 to 15%, 15 to 35%, >35%]. Results 

of these analysis are reported in Figures I to 4. Rank 
ordered epithermal-illumination rate plots are an in
dication of positive correlation. The I-a latitude 
band average uncertainties are listed to the left of 
figures and the epithermal rate avg I latitud band is 
dashed (green) 2) In Figures 3 and 6 we calculate 
the latitude band Pearson correlation coefficient be
tween epithermal count rates and illumination. 

Conclusions: All detector system and configura
tions indicate the large-scale polar suppression in 
epithermal rates observed by both LEND and LPNS. 

South Observations: Figs. 1-2 both indicate the 
poleward suppression whose slopes are asymmetric, 
with the steeper slopes in the (0 to 180°), east longi
tude side of the pole vs. west longitudes (180 to 
360°). From _65° to -82.5° (east longitudes) correla
tions are consistently lower than the west Ions and 
both LPNS and LEND indicate a slight anti
correlation in this region (ref. Fig 3.) _80° which in
tersects the southern rims of Scott and Hedervari cra
ters. From _82.5 ° east longitude to plot right, the 
observed epithermal rates generally indicate in
creased positive correlations as reflected in the rank 
ordering of epithermal rates with illumination and 
Pearson correlations in Fig 3. Moving from the pole 
to lower latitudes in the west longitudes the correla
tions generally decrease which may be due to de
creased coverage I higher uncertainties. Alternately, 
it is possible that the illumination distributions have 
lower averages near the poles, increasing towards 
lower latitudes. In either event we would expect 
symmetric correlation trends around the poles and 
this is not the case. In Figs. 1-2 and 3 the correla
tions reflect distinctly bimodal conditions with con
sistently low correlations left of _80° (east longitude) 
not consistent with the west longitudes. We also note 
from another study to be reviewed, that illumination 
systematically increased with increased coverage 
levels in the SP maps in the west longitudes, while 
east longitudes generally maintained consistently 
positive-low or anti-correlation to illumination. 

North Observations: Overall the North polar cor
relations are markedly different than the South re
flecting relative decreases in correlat ion towards 



lower latitudes. Results 70' to pole (0-180' E Ion) 
indicate low-positive correlation to illumination as 
evidenced by the epithermal contrasts in Fig. 4-6. At 
-82.5' to -87.5' west longitude all the detector epi

thermal contrasts were significantly decrease as evi
denced by low-negative correlation. This band is co
incident with Roshdestvenskiy and Hermite craters 
which contain fresh, less cratered surface relative to 
surrounding areas, possibly altering the illumination 
distributions in these regions. Right of -87.5 ' epi
thermal contrasts increase then diminish towards 
lower latitudes. 

Importantly, in our presentation we also review 
similar results of the LEND uncollimated and LPNS 
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high-altitude resu lts which are consistent in indicat
ing varying regional correlations. Together these re
sults appear to indicate illumination is a factor influ
encing epithermal neutron rates at the lunar poles. 
However, other geophysical and geochemical factors 
appear to play a role. These may influence either the 
remote sensing of these regions or epithermal neutron 
fluxes , e.g spatial scale of cratering. 
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a/. (2007) Sp. Sci. Rev. #1 50 [5] Mazarico et aI., 
(2010) Icarus [6] Mazarico ef a/. (2011) GRL, in Re
view 

North 

Lal 12 ~Il:$ 
LEND Collim Epith Rate vs Illumination 

" 67' 
7D 

71' 

" 11.$ .. 
m 
85 

81' 
81' 
85 

62' 

" '" " '" 7D 
67.5 
85 

l.ilIl 

" '" 
'" '" " '" .. 
." 
" '" ,,, 
" '25 .. 
'" " '" '" '" " 

"" 0 087 

"'" 0.079 
0.073 
0 ;)13 

"" , .. , 
"'" ''"' 0 024 
0037 
Oll'!i l 

' ''' 0:-.63 
0.071 
0.081 

"" O.osa 
0.09) 

- PSR.O%-Oto15% 151035% - 3510 100% -·-· 8anclAvg 

'" 

'" 
~ 4.94 

u 

'" 

us 0 to 180' l ongitue8 180 to 360" longitude 

GS il5 10 125 7S 17 S eo 125 n !l SIH t 5 I U $0 11.5 15 IU 10 il.5 ss 
Latitude 

1Q ' Q& Lunar Prospector NS Low-Alt Epis vs lIIumin 
- PSR. O" - OI<>IS% - 151<>35" - 3510 100" --- ·8atldAvg .. ~ 

0402 

'm 
O.l42 ,n. 
0.320 ,n, 
'''' 0 2 1~ 

0 115 
0.168 

" .. o 211 
0.330 

'~5 
0.322 
, ~, 

'''' 0 285 
0.313 

19.8 

'" 
' 9.6 

18.5 

'" ,,, 
" 

189 0 to 180' Longitude 180 to 360' LongilJJde 
11.8 

0.3 

'" 02 

'" 
A " 
S 0.05 
u , 

< DO 

<1 

." 

U 1 ' 510 In 15 71 5" 1121 &'i "" 1>5 U 112 5 .. 'I , 15 In "' 1' ,5 IS 
Latitude 

LEND Collimated and LPNS Low Alt 
Correlation to IIlumlnalion 

- LEND COl 
-LPNS LowAlt 

lIS 61 $ 10 n.5 IS n.5 10 lU I:! 61.511.5 U 12..$ 10 17.5 1'5 12.S IU 1/.5 65 

latitude 


	correlated observations.pdf
	correlated observations2.pdf



