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Figure 1 Lunar gamma ray spectra measured by Chang’E-2 Gamma
Ray Spectrometer.
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Figure 2 Background estimation and count rate of Fe peak@7.64
MeV.
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Table 1 FeO contents of lunar soil and regolith samples [5], feldspathic
meteorites [28] and Chang’E-3 landing site [29] and Fe peak counts of
Chang’E-2 Gamma Ray Spectrometer utilized in calibration

A FeO & Tt i — By A

TE R A

(Wt.%) Fe WETH4
Apollo 11 16.4 7708.2
Apollo 12 17.19 7809.0
Apollo 15 14.98 6949.9
Apollo 16 4.98 4100.7
Apollo 17 10.29 5548.2
Luna 16 16.75 7053.7
Luna 20 7.46 4558.0
KA R A BB A 4.4 3892.5
k=5 21.7 8621.7
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AR A SO S it 45 R 5 AT 1) 8 B (DA 3Rkl
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FeO & &M A& 5 frw, Hob A skEiiR# 5
25 5ok B oy i A B (http://pds-geosciences. wustl.
edu/lunar/lp-1-grs-5-elem-abundance-v1/lp_9001/data/),
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Figure 3 Scatter plots of FeO content sversus Chang’E-2 Gamma
Ray Spectrometer count rates. Results of linear fitting are shown as two
regression lines: dash line for Apollo (A) & Luna (L) soil and regolith

samples while solid line for those samples combined with feldspathic
lunar meteorites (FLM) and Chang’E-3 (CE3) detections.
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Figure 4 (Color online) Lunar FeO map derived from Chang’E-2 Gamma Ray Spectrometer. Map is smoothed in a circle neighborhood with a

diameter of 150 km. Mare regions are outlined in black lines.
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Figure 5 Comparison of FeO distribution on the lunar surface from
Chang’E-2, Lunar Prospector and Clementine.
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Table 2 Comparisons between FeO map from Chang’E-2 gamma ray spectrometer and that from lunar prospector gamma ray spectrometer

b ik —5 HERhiR#E 5

3 [ I ME PR 2 N FIME bR 22

R 6.74-30.2 22.1 5.56 6.49-30.7 19.4 4.29
(B 8.08-28.7 20.7 428 9.12-29.9 19.3 3.82
ity 5.98-25.7 20.9 4.40 7.97-23.3 16.2 3.21
ity 7.59-22.7 16.2 4.23 7.61-23.4 16.0 3.37
VB 10.0-23.6 14.8 2.55 10.1-24.2 17.0 2.79
F 5 6.70-20.3 12.1 2.97 7.18-20.6 13.3 2.71
il 7.66-18.3 13.9 2.87 7.46-16.9 12.2 1.73
=i 5.47-21.6 16.4 3.21 5.10-21.4 13.9 2.95
f& it 4.66-17.7 11.5 3.38 5.31-18.3 13.1 273
Wi 8.02-18.4 13.9 3.22 4.82-18.7 13.9 3.00
iR 2.59-10.7 5.89 1.73 2.94-11.1 7.19 1.49
R 9.09-22.2 18.9 3.21 8.99-22.0 16.1 2.98
it 6.26-11.8 9.26 1.93 6.42-13.8 10.0 1.98
b 9.06-21.2 15.2 2.46 9.59-19.5 14.8 2.62
Rifg 3.80-7.98 6.72 2.10 4.80-8.39 6.95 0.88
T 5.85-13.3 8.94 1.97 7.16-13.4 10.9 1.69
H i 0.71-8.00 4.66 3.32 0-8.00 5.60 2.49
R IR 1.58-12.7 4.96 2.49 1.10-13.1 6.37 1.96
TR 0.71-30.2 6.07 5.29 0-30.7 6.78 4.37
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The distribution of lunar iron revealed by Chang’E-2 gamma
ray spectrometer
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As one of the important rock-forming elements, lunar global iron abundance and distribution are essential for the
understanding of petrogenisis and crustal evolution of the Moon. In this paper, we derive lunar iron map from
Chang’E-2 Gamma Ray Spectrometer (CE2GRS) data. Beginning from level 2C scientific data, a series of processing
procedures (data selection, galactic cosmic ray correction, spectral accumulation and background estimation, etc.) are
conducted to extract iron peak count rates. Neutron correction is achieved with the help of thermal neutron density
data acquired by Lunar Prospector Neutron Spectrometer. We map the absolute abundance of iron (FeO) in terms of
ground truths mostly from Apollo and Luna soils and regolith breccias, FeO-poor feldspathic lunar meteorites and
young FeO-rich mare basalt detected in-situ by Chang’E-3 Paticle Induced X-ray Spectrometer (PIXS). The global
iron map indicates that majority of iron-rich regions match well with mare basalt deposits. Especially, Oceanus
Procellarum and central Mare Imbrium dominate the high values (FeO > 23 wt.%) of iron abundance and the richest
FeO (30.2 wt.%) region locates in the young mare basaltic unit south of Aristarchus crater. South Pole Aitken basin is
relatively enriched in iron (maximum of 12.7 wt.%) compared to the highlands poor of iron (FeO < 8 wt.%). When
coordinated with the iron map derived by Lunar Prospector Gamma Ray Spectrometer (LPGRS), iron map
determined by CE2GRS reveals slightly lower abundances (average difference of 0.7 wt.%) than the result of LPGRS
at global level.

Chang’E-2, gamma ray, iron map, mare basalt
PACS: 96.20.Br, 95.85.Pw, 95.55.Pe
doi: 10.1360/SSPMA2015-00458

029605-8



