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Consider a two-level atom in its ground state, inside a resonant cavity acting as a photon

detector. (1) Suppose the atom is accelerated; is there a chance that the detector will be

excited? (2) Now suppose the atom is stationary and the detector is accelerated; can the

detector click in that case? Finally, what I didn’t tell you is that these accelerations are

caused by a gravitational field: Scenario (3) is a renaming of scenario (1) with the knowledge

that the atom is in free fall and the detector is supported, and scenario (4) is scenario (2)

where the detector is falling. Does that change your answers? Do you feel compelled to

interchange labels (1) and (2) in this gravitational context?

Similar questions have been asked for years about radiation from an accelerated classi-

cal charge. They are closely related to the Unruh effect in quantum field theory and the

Hawking effect in black hole physics. I shall present evidence that the answer is YES in

all four cases. That does not mean, however, that scenarios (1) and (2) are exactly equiv-

alent. General relativity does not relativize acceleration in the sense that special relativity

relativizes velocity. The space-time path of a uniformly accelerating body is a hyperbola,

but the path of a stationary body in the comoving (Rindler) coordinates of a uniformly

accelerating “observer” is something else.

An analogous situation is a perfectly reflecting static boundary in 2-dimensional space-

time, as observed by a uniformly accelerated detector that starts in its natural ground state

(Rindler vacuum). Building on work by P. Davies and others since 1975, Justin Wilson and

I have shown that this mirror radiates scalar photons by the Moore–DeWitt effect. This

radiation has objective reality, so it is present in the original static frame as well. The

explanation of this seemingly crazy conclusion is that the “static” mirror is not invariant

under the time translations that help define the Rindler vacuum, so it dynamically disrupts

that state. A major effect of the radiation is to cancel the outgoing part of the negative

energy ordinarily present in the Rindler vacuum.

Similar principles apply to the freely falling atom in an accelerated cavity as studied by

Scully, Svidzinsky, Page, et al. Although in free fall, the atom is genuinely excited by a

mode in the cavity and genuinely radiates into that mode. It is the presence of the cavity,

in its Rindler-like ground state, that enables the effect. From the cavity’s point of view, the

atom radiates because it is accelerated by gravity; from the atom’s point of view, the cavity

is full of a thermal gas of photons capable of exciting the atom.
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