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Space science
The hypothesis that the Moon 

formed by a giant impact early on 
in solar system history is now the 
leading theory for formation of 
our nearest neighbour in the solar 
system.

The future of the Moon
What then of the future for the 
science of the Moon? Does it have 
one? The answer is an unequivocal 
yes. NASA’s Lunar Reconnaissance 
Orbiter (LRO) shattered the surly 
bonds of Earth at Pad 41 at the 
Cape Canaveral Air force base on 
18 June this year and arrived in 
orbit on 22 June. After entering its 
commissioning orbit, it will take 
four to six weeks to shake down 
into its stable polar orbit which will 
vary from an epilune (low point) 
of only 30km over the south pole 
to a perilune (high point) of about 
260km over the north, says Rich 
Vondrak, LRO project scientist and 
director of solar system exploration 
at NASA’s Goddard Space Flight 
Centre in Maryland. It is impossible 
to understate the importance of the 
mission because it is the first step on 
our route back to the Moon.

‘We have three main purposes for 
this mission,’ Vondrak says. ‘The 
first one is to create new maps of the 
Moon and identify safe landing sites 
for future astronauts. The second 
is to search for resources, and the 
resources we expect to be looking 
for are sunlight in permanently 
illuminated regions and volatiles 
that may be trapped in permanently 
shadowed regions. The third is to 
measure some elements of the space 
radiation environment that are not 
well understood now.’ Talking to 
Vondrak there is no doubt that this 
is first step in NASA’s mission to 
build a permanent bridgehead on 
the Moon. A key is looking for water 
ice in the shadowed regions of the 
poles. Why? ‘We are talking about 
using lunar resources. The idea is 
to go there and capture some of the 
ice for two quite specific purposes – 
human consumption and as rocket 
propellant.’

Hartmann agrees that finding 
volatiles on the Moon would be 
a major step forward but is also 
excited about the possibility of using 
the LRO’s high resolution cameras 
to image small craters. ‘It will begin 
to detect new small craters as they 
are formed and once you have 
calibrated the rate at which craters 
form it will be possible to use that 
number to measure the age of small 
surface features on the Moon and 
elsewhere. Imagine how important 

it would be to date a glacial deposit 
on Mars!’

There is one man for whom the 
lure of the Moon has never faded. 
Apollo 17 crew member Harrison 
‘Jack’ Schmitt was the penultimate 
astronaut to walk on the Moon 
and he wants to go back. In his 
book Return to the Moon Schmitt 
outlines his arguments why. The 
main one is that he believes that the 
Moon is a source of limitless, clean 
energy. Schmitt, for many years, 
has been a proponent of the lunar 
mining of helium-3, a rare light 
isotope of helium that is not found 
on Earth because it is deflected by 
our planet’s own magnetic field but 
which is to be found in the lunar 
soil. The advantage of helium-3 
is that it fuses with deuterium in 
a much cleaner reaction than the 
more conventional deuterium–
tritium fusion reaction. This 
so-called ‘first generation’ fusion 
produces high-energy neutrons, 
which make the decommissioning 
of the tokomak containment vessels 
where the reaction occurs very 
costly. Second generation fusion, for 
example helium-3 with deuterium, 
produces one proton, which can 
be readily channelled by electrical 
and magnetic fields, and one atom 
of helium-4, otherwise known 
as balloon gas. Schmitt points 

out that progress is being made, 
albeit slowly, at the University of 
Wisconsin’s Fusion Technology 
Institute and that the power 
output from second generation 
fusion reactions is being pushed 
inexorably higher. However, 
finding investment continues 
to be challenging. To make the 
project commercially viable 
Schmitt estimates that the smallest 
unit would have to be capable of 
producing 100 megawatts.

As we revisit the epic events of 
forty years ago it is worth recalling 
that the LRO’s camera can image 
50cm from 50km. This means that 
it will be able to image the descent 
stages of the lunar modules left 
behind on the surface of the Moon, 
the blast craters created by the 
lander’s engines, as well as the 
ALSEP experiment packages placed 
there by the astronauts. No camera 
has ever before had the resolution 
to do this. It will be awesome to 
see again the engineering legacy of 
Apollo. 

As Farouk El-Baz says, ‘I shall 
certainly feel a great deal of 
happiness and joy when I see them 
again – because I know what we got 
out of them.’

Richard Corfield is a science writer 
based in Oxford, UK

NASA’s latest lunar 
orbiter, LRO, is 
imaging the Moon in 
unprecedented detail
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