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The lunar gamma rays are originated from cosmic rays “" W W W WV
(CRs) interacting with the lunar materials via various ?A“\ftﬁf‘ \A/AM/‘A/ 3
processesq-ray lines are emitted by the decay of nat-
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urally radioactive nuclei and from the de-excitation of & ., peer"ime™ms P !

nuclei made by neutron reactions. Whileray continua A tunar yray (8- 10 MeV)

are produced from Compton scattering of photons such “"™f o lnarpray (10- 13 MeV)
(Thule Station)

as line~-rays cosmicy-rays, electron bremsstrahlung
initiated from7® decay and minor components [1]. In .
particular, lunar-rays beyond the energy of 8 MeV may
be almost purely originated from® decay via electron
bremsstrahlung with electron piar creation [2, 3]. Since
the intensity ofr® are influenced by CR intensity and lu-
nar material, that of-rays with 8 MeV and more will be
also influenced by those.

A ~ ray spectrometer onboard SELENE (hereafter =
SELENE/GRS) has been observingays with energy o
range of 200 ke~ 13 MeV from the Moon at altitude
of about 100 km since December 2007 [4]. This report
presents global distribution of high energyays in 8~
13 MeV and discuss about area dependencies. 0
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Figure 1: Daily variation of the lunaf-rays and the
earth’s neutron produced by galactic cosmic rays. Counts
of neutrons were multiplied by 10.
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Fig.1 shows daily profile of observedrays with energy

range of 8~ 10 MeV and 10~ 13 MeV together with  Figure 2: Global map of counting rate-gfrays in the en-

that of neutrons obtained by neutron monitor (NM) atergy range between 8 and 13 MeV. A pixel size is square
Thule station near the magnetic north pole of the earthyf 9 degrees for longitude and latitude.

[5]. Though the intensity variation of CRs as indicated

by NM data are rather static during this observation pe-

riod, variations of the high energy lunafrays seems to

be depend on CR intensity. However, since those varieounting rate.
ations are only a few % through the observation period,

we consider as being stable for the intensityyafiys.

A distribution map of counting rate of the high en-
ergy~y-rays is presented in Fig.2. No corrections such asThe~-rays with the energy of 8 MeV and more are con-
altitude or detector response were applied to these counsidered to be initiated from decay. However, these
ing rates. This figure shows that the counting rate in marey-rays are not almost-rays decayed directly from?,
is basically higher than that in highlands. Especially, thesince production rate of’ decayedy-rays with 13 MeV
Mare Insularum and the Mare Imbrium has the highestbr less is very small. As pointed out by the reference [2],

Discussion
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Figure 3: Global ratio map of counting rate pfrays in the energy range between 8 and 13 MeV over fast neutrons
observed by LP/NS[7]. A pixel size is square of 9 degrees for longitude and latitude.

thesey-rays may be generated via many bremsstrahlungummary
of electrons that are created by pair creation from de-

: This report present the distribution map ¢frays in
dv- f 0 lled elect t d ;
cayed~-rays of ¥ so called electromagnetic cascade he energy region of 8- 13 MeV observed by SE-

shower. In general, when an average atomic mass of ta[- N . .
9 9 ENE/GRS. This distribution seems to devide regions

get s large, a production cross sectiontdfis also large between mare and highland without any elemetal imfo
and, moreover, electrons anerays are more produced . ST . - )
heray P mation. This distribution is almost consistent with the

because of small critical energy of cascade shower ded. tributi  fast : tfor th :  hiah
velopment. Therefore, the distribution map of the lunar, Istribution of fast heutrons except for the region ot hig

high energyy-rays as shown in Fig.2 may indicate aver- |rotn ar:d gtar_uum concentr?tlon (8] Thg_s? _Lest_ult ";d"
age mass distribution on the lunar surface. cates to derive average atomic mass distribution from

high energyy ray distribution on the Moon, though more
As presented by the reference [6], fast neutrons als@letailed discussions are necessary.
relate to average atomic mass of target material. A dis-
tribution map of ratio of the high energyrays observed References
by SELENE/GRS over fast neutrons observed by neu-
tron spectrometer onboard Lunar Prospector [7] is shoinll
— o pp.2661-2767.
in Fig.3. The mode of ratio is abo0t111 ~ 0.112 and _[2] Armstrong, T.M. (1972JGR, 77, pp.524-536.
the rath qf about 70 % area of all have constantly thIS[3] Moskalenko, I.V. et al. (2007ApJ, 670, pp.1467-1472.
value within+ 5 %. On the other hand, the area hav- 4] Kobayashi, M. et al. (2009)PS XXXXthis issue.
ing lower ratio concentrate to mare regions, in particulans] Bartol Research Institute Neutron Monitor Data
for the Oceanus Procellarum and the Mare Tranquilli-  http://neutronm.bartol.udel.edu/pyle/tsble.html
tatis and the Mare Imbrium, which area corresponds td6] Gasnault, O. et al. (20083RL 28, pp.3797-3800.
high iron and titanium concentration area [8]. Although [7] Feldman, W. C. et al. (1999Nucl. Inst. Meth. A422
the high energyy-rays have also higher counting rate in ~ PP.562-566. Maurice, S..et al. (2000pR, 105 pp.20365-
these area, the case of fast neutrons is more enhanced.20375.
This difference may be caused the deference of produd8! Prettyman T.H. etal. (2006)GR, 111, E12007.
tion process between fast neutrons which peak around
1 MeV and high energy rays.
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