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We continue with our series of papers concerning a self-field approach to quantum electrodynam-
Ics that is not second quantized. We use the theory here to show that adetector with a uniform ac-
celeration a will respond to its own self-field as if immersed in a thermal photon bath at tempetature
T, =t /2wke,)This is the celeband it isgl

losely related to the emission of Hawk-
ing radiation from the event horizon of a black hole3 Our approach is novel in that the radiation
field is classical and not quantized; the vacuum field being identically zero with no Zero-point eper-

&Y. From our point of viewJall radiative effecis are accounted for when the self-field of the detector /
and Qot the hypothetical zero-point field of the vacuum, acts back on the detector in a quantum-
electrodynamic analog of the classical phenomenon of radiation reaction, When@he detector is ac-
celerating, its transformed self-field induces a different back reaction than when it is moving iner-
tially. This process gives rise to the appearance of a photon bath, but the photons are not real in the
sense that the space surrounding the accelerating detector is truly empty of radiation, a fact that is
verified by the null response of an inertially moving detector in the same vicinity. The thermal pho-

tons are in this sense fictitious, and they have no independent existence outside the detector.

1. INTRODUCTION

In the wake of the discovery by Hawking of the ap-
parent thermal emission from the event horizon of a
black hole,! there came a related calculation by Unruh?
that indicated that a uniformly accelerating particle
detector would perceive a thermal bath of photons. If an
idealized point detector is accélerating at a rate a, then
the photon spectral distribution i i a temper-
ature T, =%a /2mwck,(where k is the Boltzmann constant.)
This thermal radiation is not picked up by an @y
moving detector, and the{vacuum expectation of the nor-
mal ordered stress energy tensor T,, is identically zero in
both the inertial and accelerated or unprimed and primed
frames,]respectively;’ {0 :T,,:10)= (0[:T,,:/0)=0. In
what sense then can one say that these thermal photons
are itfthey do not alter the above expecta-
tion values?{Davies argues that these results are indica-
& tive of a breakdown of ithe traditional quantum fjeld
theoretical notion of a particle when space-tifie is
@ curved.’ﬂ The present authors contend that the problem is

2uot with the concept of particleSbut rather with<the quan-
tum field treatment of the vacuum ﬁeld} PBoyer has given
an account of the Unruh effect in the framework of stq-
& chastic electrod ics, which lend§ credence to the
viewpoint that the acceleration soméhow turns the virtu-
al quanta of the Minkowski vacuyfn into real quanta.* In
stochastic electrodynamics(the zéro-point field is taken to
be a very real thing, respopfible for many quantum-
A electrodynamical phenomeng’) The idea is that a-elassitat

vacuum with a spectrum pfoportional to #iw per hiornral

fnode is_permissible on fhe grounds of Lorentz invari-

ance. If one chooses4he proportionality constant ap-
TNy - »
propriately, one recovers a classical vacuum field that is

nearly identical to that predicted by the second quantiza-
tion procedure in field theory) Boyer then shows that un-

der acceleration, the zero-point_term is deformed inte-a
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ero-point plus Planckian spectrum at the Unruh temper-
ature I =fia /2wkc. The transformation is

1

#w/kT
e a—1

fiw — fiw %+ ) (1)

where we will from now on set #i=c =g =1.

But are these thermal photons really real? Indeed, one
may ask if even the virtual Minkowski photons with the
spectrum of 1fiw have any real existence apart from @he
detector that appears to register them, say, as the ap-
parent “trigger” for spontaneous emission.) In stochastic
electrodynamics the choice of a €ro_proportionality
constant for the spectrum proportional to T is permis-
sible, but nof required. The other obvious choice is to set
thegpe€trum of the vacuum identically equal to zero as is
done in classical electrodynamics} Where then would ra-
diative effects such as spontaneous emigsion and the

shift originate if not driven by the?ﬁ-cuum fluctua- -
tions, as is usually assumed in quantum electrodynamics
(QED)?‘) In classical electrodynamics there are two per-
fectly respectable phenomena which should correspond
to the classical limit of spontaneous emission and the
Lamb shift i ; are line br lev ift
in_the ener r_ins h i boun
charge.” These radiative corrections to _the otherwise un-
perturbed motion of the charge arise{pot from any in-
teraction with a zero-point field}{the classical vacuum °

field is identically zero}—but rather from the radiation re- &
W@ﬁﬁ

the electromagnetic field fluctuations is set by the con-
stant ﬁc) so in the classical limit of #i—0, one would ex-
pect spontaneous emission and the Lamb shift to vanish
and to have no classical analog since the causative agent,
the zero-point field, has vanished. This is clearly not the

case in that we are actually left with the classica] line
breadth ift o illating charge. Barut
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