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Measuring Photon Momentum
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Tail

Nucleus

The tails of the Hale-Bopp comet point away from the Sun, evidence that light has momentum.
Dust emanating from the body of the comet forms this tail. Particles of dust are pushed away
from the Sun by light reflecting from them. The blue ionized gas tail is also produced by photons
interacting with atoms in the comet material. (credit: Geoff Chester, U.S. Navy, via Wikimedia
Commons)
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The Compton effect is the name given to the scattering of a photon by an electron. Energy and
momentum are conserved, resulting in a reduction of both for the scattered photon. Studying this
effect, Compton verified that photons have momentum.
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Solar sail

(@) (b)

(a) Space sails have been proposed that use the momentum of sunlight reflecting from gigantic
low-mass sails to propel spacecraft about the solar system. A Russian test model of this (the
Cosmos 1) was launched in 2005, but did not make it into orbit due to a rocket failure. (b) A U.S.
version of this, labeled LightSail-1, is scheduled for trial launches in the first part of this decade.

It will have a 40-m” sail. (credit: Kim Newton/NASA)
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