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o :’,:; Feeling heavy and sluggish? Blame the ‘ddahtum vacuum, says Marcus Chown .

WHAT is this thing called mass? Pondering this apparently simple question, two sci-
entists have come up with a radical theory that could explain the nature of inertia,
abolish gravity and, just possibly, lead to bizarre new forms of spacecraft propulsion.

Faced with the same question, you might answer that mass is what makes a
loaded shopping trolley hard to get moving—its inertia. Or, perhaps, that mass is
what makes a bag of sugar or a grand piano weigh something. Either way, the ori-
gin of mass is one of nature’s deepest mysteries.

Some particle physicists claim that a hypothetical particle called the Higgs boson
gives mass to subatomic particles such as electrons. Late last year, hints that the Higgs
really exists were found at CERN, the European centre for particle physics near

Geneva. So, does the Higgs explain weight and inertia? The answer is probably no. -

Wait a minute. How can these physicists claim they have discovered the origin of
mass when their proposed mechanism fails to explain the very things that make it
what it is? Well, as Bill Clinton might say, it all depends on what you mean by mass.

When these particle physicists speak of mass, they are not thinking in terms of
inertia or weight. Matter is a concentrated form of energy. It can be changed into
other forms of energy and other forms of energy can be changed into matter—an
equivalence embodied in Einstein’s famous equation E = mc2. So in this sense, the
mass of a subatomic particle is a measure of the amount of energy needed to make
it. The Higgs can account for that, at least partly (see “Mass delusion”, p 25).

“But the Higgs mechanism does not explain why mass, or its energy equivalent,
resists motion or reacts to gravity,” says Bernard Haisch of the California Institute
for Physics and Astrophysics in Palo Alto. He believes instead that inertia and
gravity are manifestations of far more familiar effects. When you lift that sack of
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of general relativity is that gravity is indis-
tinguishable from acceleration. So if grav-
ity can release photons from the vacuum,
why shouldn’t acceleration do the same?
In the mid-1970s, Paul Davies at the Uni-
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Texas, published their initial work in Feb-
ruary 1994 (Physical Review A, vol 49, p 678).

This electromagnetic drag certainly
sounds like inertia. But do the calculations
agree with the known inertial masses of
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Photons in the quantum vacuum with the
same frequency as the jitter are much more
likely to bounce off a particle, so they dom-
inate its inertia.

They speculate that muons and taus may
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