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COSMIC MICROWAVE BACKGROUND SPECTRUM AND G-VARYING COSMOLOGY
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It is shownthat G-varyingcosmologiesprovide abetterfit to theobserveddataon cosmicmicrowavebackground,than
thestandardFriedmannmodels.

1. Introduction.Woodyand Richards [1] havemea- form in theusualnotation:
sured the spectrumof microwavebackground radiation ~ — ~ 2’~(ehv/kT— 1\_1 ~1

(MBR)in the frequencyrange1.7 to 40 cm—1 andhave ~ j” I

arguedthat the datashowdeviationsfrom asimple Here 11(t)is an epochdependent factor which multi-
blackbody curve.Fromthe pointof view of the big plies thestandardplanckian spectrum. In theDirac cos-
bangcosmologyit is necessarythat the MBR spectrum mologiesthis factor depends onG(t) and thegauge
shouldshowa strict planckianform.Any deviations function j~(t)discussedby Canuto andHsieh [2]. In
from this predicted form musteitherbe explainedas the Hoyle—Narlikarcosmologywithmattercreation,
simpleperturbationsof (relativelyrecent)astrophysical we get (cf. ref. [3]),
origin or dismissedas dueto somesystematicuncor- p(t) = G(t~)/G(t). (2)
rectederrorsin the data.

It is also possibleto incorporatea third alternative HereG(t~)isa constantevaluatedat somefixed epoch.
if we decideto widen the frameworkof big bangtheory Theimportantaspectto notehere is that theMBR
beyondthe modelsgivenby generalrelativity. In par- spectrum depends ontwo epochdependent parameters
ticular if we considercosmologicalmodelswith varying ~uandT insteadof the oneparameterTwhichcharac-
gravitationalconstant G,someof these modelsalso terizesthe planckian spectrum in Friedmanncosmolo-
interpretMBR asthe relic of a bigbangorigin of the gies.
universe.Thereis the possibifityin these modelsthat
the predictedMBR spectrum is non-planckian; in which 3. Thefit between theoryand observations.One
caseit is of interestto enquirewhetherthe fit between point is immediatelyclearfrom fig. 2 of Woodyand
theoryand observationis significantly improvedin G- Richards[1], viz, the observedbackgroundhas a nar-
varyingcosmologies.Wereporthere theresultof such rowerpeakthan thatpredicted by thePlanckcurve at
an analysiswhich leads usto believethat G-varying T= 2.96K. It is easilyverified that the radiusof curva-
cosmologiesdo fit the present datavery well. tureof the Planckcurveat its peakvariesasT2. Thus

thesmaller thetemperaturethe narrower thepeak.
2. MBR spectrum inG-varyingcosmologies.Canuto However,if we lower thevalueof T, the areaunderthe

andHsieh [2] have made a detailedstudyof the spec- curve decreasesand thisleadsto a disagreementwith
trumof MBR in Dirac cosmologiesusingdifferent theoverallintensityof radiation. TheG-varyingcosmol-
gauges.More recentlyCanutoandNarlikar [3] have ogles,on theother hand,supply the additionalparam-
consideredthe shapeof the spectrum intheG-varying eter11 which takes careof theintensityof radiationif
Hoyle—Narlikarcosmology[4]. In boththeseinvesti- Thasto be loweredto matchthenarrownessof the
gations,thespectrumturns outto havethe following spectrum. Thus the “best fit”versionof eq. (1) isex-
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Table 1
Summaryof analysis.I standsfor uncorrelatederrorsand II for all errors.

Curvefitted Error T Likelihood x~ Confidence
type function limit

L

Standard I 1 2.93 5 X 10~ ~81 ~i0’
3

(plaflckian) II 1 2.90 7 x 10-16 ~‘2l ~0.11

G-varying 1 1.75 2.54 3 X 10-6 ~8.0 0.64
cosmology II 1.77 2.53 10~1 ~2.5 0.99

planckian) _______

pectedto give 11> 1 andT< 2.96 K.Thesequalitative Thusthe relativelyhighprobabilitiesindicatehow good
predictionsareborneout by the following analysis. the fit is in the caseof G-varyingcosmologies.As ex-

The dataare given in the form of ~1valuesat differ- pected onqualitativegrounds, theeffectiveMBR tern-
ent frequencies.Wedenote theobservedvalueof ~Tat peratureis loweredin this caseto ~2.53 K and the
a frequencyv~(i = l~..., IV) by F,. Let a~denotethe multiplying constantexceeds1.
estimated errorof measurement atv. Wedefine the The quantity11 in theHoyle—Narlikarcosmology
likelthood function by measuresthe ratio of G at afixed ç to its valueat the

N presentepocht
0. Since11> 1, andG decreaseswith

2 epochwe musthavet,~<t0. Thisepochç correspondsL(T,u) = (o1~v~)—’exp~—[F~— ET(v.)]
2/2c.~ ‘ to a redshiftof ~0.32.

(3) We drawno otherconclusionfrom thisanalysisex-
andwe maximizeL withrespectto 11 andT. Thesame cept to point outthatG-varyingcosmologiesdo appear
fitting procedurecan beadoptedfor the standard to fit the presentMBR databetterthan the standard
planckiancurve whichhasp = 1. Friedmannmodels.It will be interestingto repeat this

Woody and Richards(private communication) analysisasand when moreimproveddata withsmaller
quotetwo typesof errors:uncorrelatedandall errors. a~becomesavailable.
Wehaveappliedour analysisto bothtypes,notingthat
thereare 12 data points for whichuncorrelatederrors Wethank Drs.Woody andRichardsfor making
are quoted and16 datapointsforwhich all errorsare availableto us theBerkeleydata which made thisanal-
given. Table1 givesthe summaryof our analysis.It is ysispossible.
clear from the tablethat the fit with theobservations
is dramaticallyimprovedwhenwe go from the standard References
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