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PARTICLE CREATION BY A BLACK HOLE AS A CONSEQUENCE OF THE CASIMIR EFFECT
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Theaccelerated-mirrorresultsareappliedto a black hole. As a consequencethehole producesblack-bodyradiation. Its
temperatureexactlycoincideswith Hawking’s result.An importantdifferencebetweenthe energy—momentumtensorsof
scalarand electromagneticfields nearthehorizonis discovered.

In a previouspaper[I] a programmeof investiga- al (g a°~a~)’/2= (1 — 2M/r)—1/2M/r2 . (1)
tion of black-holeevaporationwith the helpof the
Casimireffect in Minkowski spacetimewasproposed. A stationarydistantobserverwill measure
As is well known, thegravitationalfield of a black
holeactsas a barrier for propagationof massless d’~= (c~un/dT)dr/dta°(1— 2M/r)1!2
waves.The considerationof thepeakof thebarrier dl ~(g dad!3)h/2=M/r2 . (2)
(r = 3M;c = G = 1) asthe surfaceof a reflectingsphere
permittedus to apply the resultsof variouscalcula- Thepotentialbarrier(localizedin thevicinity of r
tions of the Casimireffect to a blackhole.It appeared = 3M) hasa nonzeroproperaccelerationb~
that the flow of negativeCasimirenergyshouldcause (3\/~M)1.Thegoalof this papercanbe achieved
the areaof thehorizonto shrink at a rateconsistent by applicationof the accelerated-mirrorresults.
with the energyflux observedat infinity. The rough B. Thestressesinducedin theMinkowski vacuum
estimatebasedon the assumptionabouttheblack- by an infinite planeconductorthat is uniformly ac-
bodynatureof radiationshowedthat its tempera- celeratednormalto itself were investigatedby
tureshouldbe inverselyproportionalto hole’s mass Candelasand Deutsch[3]. The solutionof the bound-
M. The purposeof this paperis to demonstratethat ary problemwas facilitatedby introductionof accel-
the only existenceof the horizonand of the poten- erated(Rindler)coordinates~and r.

tial barrier is sufficientto compelthehole to emit
black-bodyradiationwith a temperaturethatexactly t = ~ sh r, x = ~ch r,
coincideswith the result of ref. [2]. ds2= E2dr2 + d~2+ dy2 + dz2

A. Consider a particlewhich is at rest in thegrav-
itational field of a nonrotatingblack hole. Its four- In this systemthe curves~= const.,y= const.,z
velocity is = const.are woridlines of constantproperacceleration
u° dx°/dv= ((1 — 2M/r)~/20, 0 0) . ~ The surface~= b const.representsthe trajec-

tory of the barrier.
The proper accelerationof the particleis Candelasand Deutschcalculatedtheregularized

a°~~ua/dr = dua/dr + ~ = vacuumexpectationvalue (T~>= (OIT~I0)of the137 stressenergytensorfar from the conductor(s/b

(a, 13, ‘1’ = t, r, 0, ~p).The only nonvanishingcompo- -~ °°). For a scalarfield
nentof is F~= (M/r2)(l — 2M/r). Hencea°~

(0,M/r2, 0,0),
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