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            Abstract
The nitrogen in lunar soils is correlated to the surface and therefore clearly implanted from outside. The straightforward interpretation is that the nitrogen is implanted by the solar wind, but this explanation has difficulties accounting for both the abundance of nitrogen and a variation of the order of 30 per cent in the 15N/14N ratio. Here we propose that most of the nitrogen and some of the other volatile elements in lunar soils may actually have come from the Earth's atmosphere rather than the solar wind. We infer that this hypothesis is quantitatively reasonable if the escape of atmospheric gases, and implantation into lunar soil grains, occurred at a time when the Earth had essentially no geomagnetic field. Thus, evidence preserved in lunar soils might be useful in constraining when the geomagnetic field first appeared. This hypothesis could be tested by examination of lunar farside soils, which should lack the terrestrial component.
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                    Figure 1: 
                        Ion escape rates versus ionopause altitude for the present Earth's atmosphere without a global magnetic field.
                      


Figure 2: 
                        Estimation of the fraction of the Earth wind (EW) that reaches the Moon.
                      


Figure 3: 
                          D/Hâ€“
                          15
                          N/
                          14
                          N mixing diagram.
                        


Figure 4: 
                          Mixing diagrams.
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        Editorial Summary
Out of this world
The Moon as a whole is strongly depleted in volatile elements, but lunar soils contain large amounts of nitrogen and noble gases. The conventional explanation is that these elements derive from solar wind hitting the lunar surface. Now a decidedly unconventional suggestion has been made: what if nitrogen and noble gases originating on Earth also found their way to the Moon? The escape of atmospheric constituents is prevented today by the Earth's geomagnetic field. But the nitrogen isotope ratio in lunar soils cannot be explained by the accumulation of solar material alone: it is possible that substantial amounts of nitrogen and light noble gases could gave been transported from Earth's ancient atmosphere before the geomagnetic field developed. This proposal can be tested by comparing implanted materials in soils from near and far sides of the Moon. If a difference is found, another mystery might be solved: the age of Earth's geomagnetic field.
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