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A bstract

Sm alle�ectsofquantum gravity on the scale � 10� 3eV and their

cosm ologicalconsequencesare discussed and com pared with observa-

tionsofsupernovae1a,gam m a-ray burstsand galaxies.

Ourknowledge ofthe nature isrestricted form any reasons,butsom etim es

we attack it with a view ofvictors being sure thatwe know enough to go

ahead nam ely in the given way. An attem pt to introduce dark energy to

rescuethepictureofexpanding universe seem sto m eto besuch thecase.

Iwould like to show here thatsm alle�ectsofvery-low-energy quantum

gravity (on the scale � 10� 3eV ) [1]can give an alternative explanation of

supernovae 1a,gam m a-ray bursts and galaxy num ber counts observations.

The new picture has the very dram atic consequence: nor dark energy nor

any expansion oftheuniverse existin it.

There are two sm alle�ectsin the sea ofsuper-strong interacting gravi-

tons [1]: average energy losses ofa photon due to forehead collisions with

gravitonsand an additionalrelaxation ofaphotonic
ux duetonon-forehead

collisionsofphotonswith gravitons.The�rste�ectleadsto thegeom etrical

distance/redshift relation: r(z) = ln(1+ z)� c=H ;where H is the Hubble

constant.Theboth e�ectslead to thelum inosity distance/redshiftrelation:

D L(z)= c=H � ln(1+ z)� (1+ z)(1+ b)=2;where the "constant" b belongsto

the range 0 -2.137 [2](b = 2:137 fora very softradiation,and b ! 0 for
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a very hard one). Foran arbitrary source spectrum ,a value ofthe factorb

should bestillcom puted.Itisclearthatin a generalcase itshould depend

on a rest-fram e spectrum and on a redshift. Because ofthis,the Hubble

diagram should bea m ultivalued function ofa redshift:fora given z;bm ay

have di�erentvaluesfordi�erentkindsofsources. Furtherm ore,the Hub-

ble diagram m ay depend on the used procedure ofobservations: di�erent

parts ofrest-fram e spectrum willbe characterized with di�erent values of

theparam eterb.

In Figure 2 ofm y paper [1],the Hubble diagram �0(z) with b = 2:137

isshown;observationaldata (82 points)are taken from Table 5 of[3]. The

predictions �t observations very wellfor roughly z < 0:5. It excludes a

need ofany dark energy toexplain supernovaedim m ing.Im proved distances

to nearby type Ia supernovae (for the range z < 0:14) can be �tted with

the function �c(z)fora 
atUniverse with the concordance cosm ology with


M = 0:30andw = �1[4].Thedi�erence�c(z)� �0(z)between thisfunction

and distance m oduliin the considered m odelforb = 1:52 hasthe orderof

�0:001 in theconsidered rangeofredshifts[2].Resultsfrom theESSENCE

Supernova Survey together with other known supernovae 1a observations

in the bigger redshift range z < 1 can be best �tted in a fram e of the

concordance cosm ology in which 
M ’ 0:27 and w = �1 [5];the function

�c(z) for this case is alm ost indistinguishable from distance m oduliin the

considered m odelforb= 1:405:thedi�erenceisnotbiggerthan �0:035 for

redshiftsz< 1:

Theoreticaldistance m oduli�0(z)= 5logD L + 25 are shown in Fig. 1

forb = 2:137 (solid),b = 1 (dot)and b = 0 (dash). Ifthis m odelis true,

allobservations should lie in the stripe between lower and upper curves.

Theoreticaldistance m oduli�c(z)fora 
atUniverse with the concordance

cosm ology with 
M = 0:27 and w = �1,which give the best�tto gam m a-

ray burstsobservations[6],arevery closeto theHubblediagram �0(z)with

b= 1:1ofthism odel.GRB observationaldata(+,69points)aretaken from

Table6 (�a)of[6]by Schaefer.

The galaxy num ber counts/m agnitude relation in this m odelf3(m );m

is a m agnitude,in this m odel(for m ore detail,see [7]),which takes into

accountthe Schechter lum inosity function,isbased on the sam e two sm all

e�ects.To com parethisfunction with observationsby Yasuda etal.[8],we

can choosethenorm alizing factorfrom thecondition:f3(16)= a(16);where

a(m ) � A � � 100:6(m � 16) is the function giving the best �t to observations
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Figure 1: Hubble diagram s�0(z)with b= 2:137 (solid)and b= 0 (dash);

the Hubble diagram s�0(z)with b= 1:1 ofthism odel(dot)and the one of

theconcordancem odel(dadot)which isthebest�ttoGRB observations[6];

GRB observationaldata (+,69 points)aretaken from Table6 (�a)of[6]by

Schaefer.

[8],A � = const:The ratio
f3(m )� a(m )

a(m )
isshown in Fig. 2 fordi�erentvalues

ofthe constant A 1 ’ 5� 1017 � L� =L� by � = �2:43 and b = 2:137:Ifwe

com pare this�gure with Figs. 6,10,12 from [8],we see thatthe considered

m odelprovidesa no-worse�tto galaxy observationsthan thefunction a(m )

ifthesam eK-correctionsareadded.

The considered e�ectsoflow-energy quantum gravity are very sm allon

m icro level,but they m ay be the basic ones for cosm ology. The ones are

beyond thegeneralrelativity,and astrophysicalobservationsseem tostay an

unexpected toolofquantum gravity laboratory.

3

Би
бл
ио
те
ка

 БГ
УИ
Р 



Figure 2: The relative di�erence (f3(m )� a(m ))=a(m )asa function ofthe

m agnitude m for� = �2:43 by 10� 2 < A 1 < 102 (solid),A 1 = 104 (dash),

A 1 = 105 (dot),A 1 = 106 (dadot).
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