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Calculationof X-ray signalsfrom Károlyházyhazy space-time
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Kãrolyházy’shazyspace-timemodel, inventedfor breakingdownmacroscopicinterferences,employswave-likegravitydistur-
bances.In thatcase,electricchargeswould radiatepermanently.Herewediscusstheobservationalconsequencesoftheradiation.
We find thatsuchradiationis excludedby commonexperimentalsituations.

1. Introduction In refs. [1—31,the nonrelativistic Schrodinger
equationwasconsideredon the randomspace-time

In a seriesof papers [1—3],Károlyházyet al. dis- (1). The effect of y perturbingthe metric tensor
cussedthe idea that space-timehazinessputs an component g00 is equivalent to introducing the
eventuallimit on quantumcoherenceof massivesys- potential
tems.Thefollowing fluctuation hasbeenintroduced V(x,t)=~Mc

25i(x,t), (4)
for the metric tensor,

into the Schrodingerequation.The tilde standsfor
g

00(x,t)=l+y(x,t) , (1)
averagingover the particle’s volume. According to

with the Fourierexpansion the proposalof refs. [1—3],the wave function gen-
erally obeysthe Schrodingerequationwith potential

y(x, t) = ~ ~ exp[i(k-x—at)] +c.c.}, (2) (4) but, from timetotime, instantaneousreduction
k

processesinterrupt theordinarydynamicevolution.
whereco= ck. For the othercomponentsof the met- In thepresentpaperwe concentrateontheperiods
nc tensor no definite suggestionwas made; the of dynamicevolutionbetweeninstantaneousreduc-
knowledgeof g00 is usually sufficient to describe tions. We will calculatethe electromagneticradia-
nonrelativistic dynamics of masses.For technical tion which is due to the electricchargeof the par-
simplicity, we havetakenunity for thevolume.The tides,performinga forcedoscillationinfluencedby
complex coefficients {Ck} are independentrandom potential (4). Wefind that the radiationwould be
variablesof zero mean. The stochasticaveragesof surprisinglyintensiveandmay be moderateonly if
squaredmoduli satisfy the following relations, thecutoffparameter~ is critically high.Thisresult

<ICkI
2> =A413k—513, k<2~/2~~~, may strengthenpreviouswarnings [4,5} that eqs.

(1)—(3) considerablyoverestimatethe conceivable
= 0, otherwise, (3) fluctuationsof thespace-timemetric. Theeffectcal-

whereA = ~ 10—~~cm denotesthe Planck culatedhereseemstobea directandinevitablecon-
length andAc~is the cutoffparameteroriginally set sequenceof the Károlyházymodel.
to l012_lO13 cm [1—3]. Without a cutofflength
the theorywould be divergent.

2. Dipole radiation of oscillating chargedparticles
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diation of a particleof chargee, performingoscil- So from eq. (8) we obtain the final expressionfor
lationsforcedby thefluctuationsof the hazyspace- the spectralintensityof the dipole radiation,
time (1).

We start from the dipole formula [6] for the ra- (~)=~(2it)”3ite2cA413t—’313,~
diation intensity,

4e2 = 0, otherwise.
(5) (10)

wherex,~,,isthe Fouriertransformoftheacceleration Consequently,thetotalintensitycanbeestimatedas
of the chargedparticle. The dipole approximation follows,
holds when the radiating chargedsource is much
smallerthanthe wavelength)~.In ourconsiderations <I> = J dJ~e2cA4/3), — 10/3 (11)
the sourcesare the electronsandnuclei, henceeq.
(5) remainsvalid well above,~ 10 — 13 cm. (For
atomicmatterthe electronshellaswell asthewhole wherea constantfactor of order unity is ignored.
neutralstructurehasan extensionof ~ iO~cm.For Wehavetojustify assumptions(i) and(ii). From
larger wavelengthsthe systemreacts as globally eq. (7) weobtain the Fourier transformof the par-
neutral.) tide’s elongation,

It is known [6] that the dipole radiation (5) can
equallywell be calculatedfrom the classicalaccel- x<., = ~c2-~ c,~exp(ik-x) . (12)

erationof the particle, so, for the presentpurpose,
weshallusetheclassicalNewtonequationof motion By usingthe aboveexpressiontogetherwith eq.(3),
insteadof the Schrodingerequation, the rangeof thesquaredamplitudeof the forcedos-

cillation is
— ~VV(x(t), t)+otherforces. (6) ~ <~12>

(13)Cut
k

To calculatethe Fourier componentsof both sides,
we makethe following simplifying assumptions:(i) For the only reasonablecutoff values 2Cut = 10— ~
the amplitudeof theforcedoscillationis small com- iO’~ cm, the averageoscillationamplitudewill be
paredto the wavelength)~of the driving field (4) about1 Q_24_ l026 cm. Thisextremelysmall ampli-
verified later, (ii) the other forces influencingthe tudedirectly justifies assumption(i). As for (ii),
particle, as comparedto the gravitationaldriving whentheparticleis not free, theforcedoscillations,
forceon ther.h.s.ofeq.(6), areignored.Then,from dueto their extremelysmallamplitudes,will simply
eqs. (2), (4) and (6), oneobtains besuperposedontothe nonrelativisticmotionof the

particles.Up to this, extremelygood, approxima-
Xw = ~c2( — ik) ca exp(ik x) . (7) tion, the dipole radiation of the forced oscillations

Substitutingthis result into eq. (5) andtaking the will not be affectedby binding (or other) interac-
stochasticaverageaccordingto eq. (3) onegets tions.If in eq. (6) otherforcesact, they will cause,

e.g.,thermal radiation, which will be incoherently
= <IZ~~2> =~e2cA413k”3. (8) superposedonto the radiation (10).

Consequently,the calculatedradiation formula

Therewill be no radiationbelowthewavelength~ (10) itself canbe extendedto interactingor even
of thespectrumof the driving force (4). bound chargedparticles.Usually they will radiate

To calculatethespectralintensityofthe radiation, decoherently,eachaccordingto eq. (10), provided
invoke the well known rule thewavelength2 ismuchsmallerthantheseparation

of the chargedparticles.(An interestingexceptionis
-. 4~tJdA 2~. (9) theradiationof nucleiboundin idealcrystalswhere

k
the driving forces are strongly correlatedeven at
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wavelengthsmuchsmallerthanthelatticeconstant.) SuchnonthermalhardUV radiationshouldhave

beendetectedby detectorslongago, andit hasnot
been.SoA.CUt> 10—6 cm.Fromtheveryessenceof the

3. Discussion modelof Károlyházyet al. [1—3]follow that thecut-
off parameterA. ~ should not be macroscopic,see,

For calculatingthe resultingradiation,onehasto e.g., ref. [7]. Hencethe remaining range is, e.g.,
multiply the intensity (11) with the density of l0_6<A <l0—~cm. Here it seemsthat the inevi-
chargespresent,andintegrateoverthevolumeof the tableelectromagneticradiationwould not necessar-
source.Wecount only the chargeswhich arefree or ily result in trivially drasticeffects.(Namely,for the
boundin a systemlargerthan2Cut~First considerthe plasmaexperiment,onemole of dilute plasmawith
range 10—13~A~~ 10~8cm. Thenall chargedpar- l0~cmaverageionseparationwould occupyacon-
tides of atomic andevencondensedmatterwould tamerof ca. 250 m3 while the photonflux would be
contributedecoherentlyto the radiation since the Ca. onephotonof 10 eV in a minute.)
averageseparationof charges(electrons,nuclei) is Sothefact thatdrasticUV radiationfrom veryfa-
larger than 2Cu1~According to eq. (11), some 1023 miliar kindsof matteraroundusandin laboratories
chargedparticlesof a mole (e.g. severalgrams) of is generallynot detectedleavesfor the cutofflength
anycondensedmatterwouldproduceradiationwith necessaryin the KArolyházy model [1—31a narrow
an overallintensityof 1010erg/sif ~ 10~12cm range,
or, still a considerablevalueof ~. 1 erg/sifACUt= iO~ 6 —5

cm. In thespectrumtheshort-wavelengthend2 ~ 10 <A~< 10 cm.
would dominate,sothis radiationwould meanhard Unfortunatelythis range seemsto be excludedby
7- or X-rays: 1015 y-photonsif 2Cut = 1012 cm or cosmologicalconsiderationslisted by us in a pre-

108 Röntgenphotonsif A.~=l0~cm, pereach vious paper [5].
mole.

Sucha numberof hardphotonsis a dangerousra- The necessityandtimelinessto perform the pres-
diationfrome.g.leadusedforshieldingagainst7-ray ent researchwere recognizedin a discussionwith
radiation, which would havebeendiscoveredlong ProfessorP. Gnädigof the Eötvös University.This
ago.ThereforecertainlyACUI> 10—8 cm. work wassupportedby the HungarianScientificRe-

A greatnumberof chargedparticlesseparatedby searchFundundergrantOTKA 1822/1991.
a distancelargerthantheabovedistancecanbemost
typically foundin plasmas.Considera gasat 1 atm,
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