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The notion of conducting neutrino astronomy on the Moon has had a very 
brief history [I-91. The case has even been presented [7] that the ultimate future of 
neutrino astronomy in the 21st Century may be on the Moon. A recent NASA 
workshop at Stanford University [ 6 ]  clearly demonstrated that the physics 
community supports a return to the Moon, provided its justification is a strong 
scientific initiative directed at taking advantage of the lower background ambient 
magnetic fields than on Earth and the absence of an appreciable atmosphere. 
Several significant issues in particle physics, such as searches for proton decay and 
measurement of the neutron's electric dipole moment, are background-limited on 
Earth. Similarly, the Earth's strnosphere is a source of considerable noise in neutrino 
astronomy on Earth [6,9]. The Moon, in contrast, ostensibly may offer a viable 
advantage in both of these cases if its backgrounds are appreciably lower as they 
appear to be. 

The proposal for a neutrino detector at a lunar base, then, represents an 
important shift in emphasis towards fundamental physics research in space, as a part 
of NASA's initiative to re-establish a permanent presence on the Moon. Such a 
detector would bolster not only the science of neutrino astronomy and its role in 
basic astrophysics as a neutrino telescope, but would also enhance our fundamental 
understanding of the physics of the Universe. It is conceivable that long-baseline 
neutrino oscillations experiments could be conducted between Earth-based 
accelerators [10,6] and a lunar base neutrino detector. The first round of sciewfic 
experiment candidates for a lunar outpost, in fact, includes a lunar neutrino 
telescope [ l l ]  although any such strategy is still under study. 

In this regard, neutrino and antineutrino spectra as might be seen on the 
Moon's surface have been published [6,1-31. The critical issue of prompt neutrino 
production by decay of charmed mesons has been studied [3,S], but the branching 
ratios have changed due to  further refinement of Earth-based accelerator 
experiments and these analyses may require additional work. The charm production 
issue is particularly important because it background-limits a lunar observatory. 
Furthermore, this occurs in the 1 MeV portion of the neutrino spectrum, right where 
grand unification in particle physics has been predicting proton decay. 

Another analysis [12]  of Earth-based neutrino astronomy has attempted to 
illustrate the full spectrum as might be observed from the surface of the Earth, 
including the (presently undetectable) relic neutrinos left over from the Big Bang 
[13,14]. This spectrum is amended and presented here (Figure 1) to include the 
antineutrino luminosity of the Moon [6,15] produced by its natural radioactivity. 
Charm [I51 is not presented, and it may have ovemding significance. 

This view of the neutrino Universe from the surface of the Moon is important 
in the assessment and scientific justification for such a detector at a lunar base. The 
Earth has many advantages in neutrino astronomy because grand-scale neutrino 
detectors are already in use there, such as in the ongoing radiochemical studies [16] 
of solar neutrinos. The Moon, on the other hand, clearly has advantages illustrated 
in Figure 1 due to the lack of in situ atmospheric neutrinos [6,9] and the absence of 
nuclear reactor antineutrino fluxes which are beginning to complicate antineutrino 
astronomy's access on Earth to portions of supernovae spectra in astrophysics. The 
recent study of active galactic nuclei (AGN) neutrinos [17, 181 as another interesting 
astrophysical source are not presented. 
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Figure 1. Various neutrino spectra as might be seen on the Moon. 
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