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An extension of the same process could then explain how the moons of the planets were 
formed and this is the theory that is accepted for much of the solar system. Some 
similarity of the mineral content of planets and moons, the existence of  asteroids and 
comets, and the Kuiper belt, a ring of particles that did not collect into a planet, but go 
around the sun in orbits outside Neptune’s, support this way of thinking. 
 
But the trouble with the orbit of Neptune’s Triton is that its motion is in the opposite 
sense of the rotation of Neptune itself. When a cloud of matter spins around as it 
collapses, it is not possible to have ‘two-way traffic’, with some matter flying one way 
and some the other. There would be collisions and friction and very soon, all the matter 
would share the same sense of motion. 
 
Retrograde moons 
 
The theory for these ‘opposite sense’ moons (or planets) is then that they did not form 
during the collapsing of the system but that they were external bodies passing by, which 
were ‘captured’ by gravity. Given a small enough object, it is conceivable that it may 
stray into the gravity of a larger object and get ‘trapped’. This, in fact, is the theory for 
our own moon, and the moons of Mars.  But the problem with Neptune’s Triton is that 
the Triton is far too massive for this theory. Working out the mathematics of how such an 
object could be wandering about the solar system, maybe in a trajectory of many light 
years, and attracted by the sun, but got trapped in a near circular orbit throws up myriad 
problems. 
 
Another theory is that Triton may have collided with one of Neptune’s existing moons 
and smashed it to small pieces. Triton then lost so much momentum that it slowed 
enough to fall into an orbit around the planet. The problem with this theory is again 
Triton’s mass, which comes in the way of working things out. 
 
The Nature report 
   
Craig Agnor, from California and Alessandro Morbidelli, from Nice, France report that 
they have found a way out - the mathematics works nicely if Triton is taken to have been 
a member of a pair of bodies, in orbit around each other, like a spinning dumbbell, that 
strayed near Neptune. Such pairs, called binaries, are quite common in the cosmos – in 
fact the planet Pluto is actually one of a pair, the other member being Charon, an object 
of almost the same mass. 
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