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OBLLUAA XAPAKTEPUCTUKA PABOTDI

AKTYaTBHOCTD TEMBI

Paseurie coBpeMEHHOH KOCMOINOTHK BO MHOTOM IPOMCXOAMIO O1arogaps MHPOpMAnMH
TIOMY4EHHOH Yepe3 KOCMHYECKOE PEIHKTOBOE H3IY4EHHE, CO BPEMEHK €ro OTKpLITHS HO
creLManu3HpOBaHHBIX KOCMHYecKuX ammnaparoe Cosmic Background Explorer, Wilkinson
Microwave Anisotropy Probe (WMAP) u Planck. OTH 5KCNSpHMEHTH NDHBENH K
TIONySEeHHMIO AaHHBIX, KOTOpHIE HapAdy C APYTHMHM HaOIMOJeHMAMY, MPUBENH K HLIHENIHeH
cragum ‘TouHOi® (precision) KocMmomormu. BakHEIM HOCTIDKeHMEM wHaGmopaTensHON
KOCMOJIOTHH ClIeAyeF CuuTarh (AKT, 9TO mapamMeTpsl KOCMONOTMYECKOM MOJAENH ¢
JOMMHHPOBaHHEM TEMHOH 3HEPIHMH  ONpeAeNseMBIE DPasHbIMH METONaMM, 3 HMEHHO,
CHEKTPOM MODIHOCTH PEMMKTOBOTO M3Iy4YeHHs:, 0030paMy KpyIHOMAcIITabHON CTPYKTYpPBI
H Juarpammoii xab6na JUii qanekuX o6BeKTOB, KOCMHIECKHM HYKICOCHHTE30M, HAXOAATCS
BO B3aHMHOM COITIACHH, H, CIEIOBaTeJbHO, MOXHO IOBOPHTE o0 (concordance)
KOCMOJIOTHHIECKOH MOJIENH.

CBs3p CBOMCIB PENMKTOBOIO H3NYYCHHA C -paclpefelieHHEM BelllecTBa Bo BceneHHOM
€CTeCTBEHHOE ¥ TECHOE, TaK KakK DENNKTOBOE H3JIYYEHME pACIpPOCTPaHSACH OT 3MOXH
TOCHeJHETO paccesHHA 0 Habmaopatens HeceT HHQOPMAUMIC O KpynHOMAcINTabHOI
cTpyKType BceleHHOH, YTo ONMCHIBacTCs MHTErpanbHEIM Sthdextom Caxca-Bonbda, a
TaKKe COmepXHUT MH(OPMALHI0 O CIPYKTypax MEHSILETO MacirTaba - CKOMIEeHHAX
TanaKkTHK, BCIEICTBUC DACCEHBaHHA DPENHKTOBBIX (POTOHOB Ha TOPAYMX 3NEKTPOHAX -
adpexr Cronsesa-3enpaobuqa. [Ipomomkaromuecs © IPEACTOANHE HAOMIOAEHHA,
€cTecTBeHHo, yBermuyar 3¢ HeKTUBHOCTE HcCIeJOBAHM B3aUMOCBSA3H CBOACTB PETUKTOBOTO
H371y4eHus ¥ pacIpeAcIcHHs BEiecTBa. [anHas paboTa IOCBSINEHA HCCIEAOBAHMIO ABYX
mpoGseM, a HUMEHHO, BBLIABICHMI0 B JAHHBIX DEIHKTOBOTO H3IYYEHHS BO3MOMKHEIX
TIPH3HAKOB HalW4HA IyCTOT B HEOJHOPOMHOM DPACHPENEICHHM BEINECTBA M OOHApyKeHHE
TOYEYHBIX MCTOYHHMKOB - IajlaKTHK, KBAa3apOB, HA KapTaX PEIXHKTOBOTO HM3yYeHHS. MEI
HCHONE3yeM TEXHHKY PasBHTYIO M3Ha4aubHO KOJMOTOpOBEIM, a HEABHO M ApPHOILAOM,
KOTOpas TIO3BOJAET OIEHUTH CTEHEHb CTOXaCTHIHOCTH 32[aHHBIX OCIEAOBATEILHOCTEH.
OTa TexHHKA TECHO CBsi3aHa C HEAMHEHHOM AMHAMMKOH M METOJAMH AMHAMHYECKMX
CHCTEM, IIHPOKO NPUMEHAEMBIX B Pa3IHIHEIX (H3HYECKHX TpobieMax.

Iens auccepraumongoi paGoThl

¢ HccnenosaHMe — B3aMMOCBS3H ~ CBOMCTB  PENHKTOBOIO  H3AYYEHHA H
HEOAHOPOJHOCHIEH pacIpeeNeH s BEeIleCTBa C UCIOIB30BAHMEM CTATHCTHYECKHX



CBOMCTB CATHANOB.

L AHaIy3 TOBEACHHUA rnapamMerpa CTOXaCTH9HOCTH IIPH MOJCIUPOBAHHH CHUCTEM
PasHBIX KJIacCOB.

L4 Tlonoctu B pacnpeacicHU BELIECTBZ W WX INPH3HAKH HAa KapTaxX PEIMKTOBOrO
U3JIIYHCHHA.

L BrIsBICHNE TOYCTHREIX HCTOYHHKOE TI0 [IOBEIEHUAIO CTOXaCTHYECKOTO mapameTpa.

HayyHad HOBH3HA

e [IloseneHue mapamMerpa CTOXACTUMHOCTH IIPH MOJEJMDOBAHUM CHUCTEM C
Clly4alHBIMU M PeryIsApHBIMYU CBOHCTRAMH.

¢ [unepGomMYHOCTE TOJOCTEH UM € [pOsBIEHAE HA KapTax pEIMKTOBOIO
W37y 4eHHs.

e  ToueyHsie HCTOYHHKM U CTEIEHb CTOXaCTHYHOCTH PEIHMKTOBOIO U3y CHHUS.

IIpakTH4eCcKas NeHHOCTh Pa0OTEL

Merogsl paspaoTaHHBIE [ KCCICAOBaHHMS KapT KOCMHYECKOTO PENHMKTOBOIO
M3IyICHHA, MOTYT OBITH IIPHMMEHEHBI AN aHaIu3a Kax Gonee TOUHBIX JaHHBIX 10 PEIHKTY,
TAK ¥ JPYTHX ACTPOQMIUIECKHX MACCHBOB JAHHBIX, A€ HEOOXOHMMO OTAENICHAC CHIHATOB
OT Imyma.

Hay‘iHLIC TOJIOXKCHHUA, BEIHOCHUMBIC Ha 3aUIUTY

e  MozenHpoBaHHe CHCTEM C CTOXaCTHYECKHMH M PETYNAPHBIMH KOMIIOHEHTaMH
meTooM KoimMoropoga.

¢  Brmucnenue pacnpenenaeHus KoaMoroposa Jis JaHHBIX PETHKTOBOTO M3y E€HMA
ronyyeHasx WMAP.

e AHamM3 KapT M BHISBICHHE COOTBETCTBYIOmMX OONacTell M CpaBHEHHE C
[pY3HAKAMH HaJIM9He ITCTOT B HEOAHOPOJHOM PaclpeleiCHHE BEIECTRA.

e  BrisieHde IPUHAKOB TOYCUHbLIX HCTOUHWKOB M CPABHEHHE C AAaHHBLIMH ©
pacnpeeneHus H3BECTHBIX HCTOYHHKOB,

Amnpo6arms paGoTh!

OCHOBHBIE ~ pe3yjbTarTel  JUCCEPTALMOHHON paboThl  HOKIAIBIBAAMCE Ha
kondepermax M.I'poccmana mo rpasuranuu (2009, Tlapmk), Hop-Am6Gepne (2009),
MeXIyHapoaHO mkone mo kocmonoruu (Tpuect, 2010), Ha cemunapax KanndopHutickoro
TEXHOJIOTHYECKOT0 MHCTHUTYTa, MHCTHUTYTa actpodusuxu  ([Tapwx), JKeneBckoi
obcepparopun, HanuomanpHo#t — nmaboparopuu  uM.AnuxansHa u  Epepanckoro

TFOCYHUBEPCHTCTA.

Hy6nuxauym

Ilo Teme aucceprauMu OIMyGIUKOBaHO 6 HayyHBIX pabOT, CIHMCOK KOTOPHIX
LPUBOJMTCS B KOHLE asTopedepara.

CrpykTypa AuccepTaluu

Jlucceprauys COCTOMT M3 BBEJEHHA, TPEX TIJaB, 3aKJIOUEHHAS W CIHCKA
nuTeparypsl w3 134 nHaumenosauuil. OOmmit o6beM paGotsl cocTamser 101 cTpammub
TICYATHOTO TEKCTA M BKIIFO4aeT 38 pUCYHKOB U 6 TabnwiI,

Copepxanue paboTsl

B nepsBoii raase onucaH MeTof KolMOTopoBa, OMPEAEIACTCS CTOXACTHYCCKHI
TapaMeTp AU KOHEYHOU cly4aifHoi MoCcHeI0BaTeNbHOCTH PEaiBHEIX YHCE

A = V1 suplF(X) = B(X)1,

rie F(X) u FEy(X) Teopermucckde W 3IMuuppdeckde (YHKIMH pacIpencicHUs,
COOTBETCTBEHHO, 1

0, X <x
F=4% xSX<x k=12,.n-1
1, X >x,

Cornacio Teopeme KosMoroposa pacrnpefiesieHHe BEpPOATHOCTH 3 HayeHHH A,
®,(A) Bupegenen s> u A, £ A
ompeensercs hopMyIoit

D) = T2 (ke 4 —o <k < 400, ©(0) = 0.
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Hccnenopansl TeHEpHpPOBAHHEIE cAy4YafiHBIE H PETYNSpHBIE NOCTEI0BATENLHOCTH JAHHOM
JUIMHE]  OMpENENsIONHEe MapaMeTp i U oyuxkumo @. CucreMsl - BIIOYANH
NOCCXOBATENPHOCTH  KaK C TayCcCOBCKMM TaK M C BO3MYWIEHHEIM TIayCCOBCKUM
pacnpezeneHueM  F(X)  (puic.l), KOTOpEle OCODEHHO WHTEpECHHI IPH INOCIEAYIOLIEM
VICCNEN|OBAHMH CBOWCTR PENHKTOBOIO U3y YeHHS.

Amnanus HpOBCIIéH A Ha6op013 CUTHAJIOB IIOCPEIACTBOM pa36nc1m;[ UX Ha NOAMHOXKECTBA H
OIPEHCICHNHA CPCOHETO 3HAYCHUA NapaMeTpa CTOXdCTUIHOCTH.

OcoGeHHOCTH TOBEHEHHS HapaMeTpa CTOXaTHYHOCTH HaiieHEl B 3aBHCHMOCTH OT CBOMCTB
PETYNIApHBIX W CIOy4afiHblX  IIOCHE[OBATENBHOCTEH, OIPEAETEHEl COOTBETCTBYIOIIUEC
KPUTEPHH.

B onpefeneHHBIX ClyYasX XapakTepHbIe 0COOCHROCTH BHABITIOTCS PasHHIM IOBEIECHHEM
Ap, B OPYTHX, OTIHYHA IPOABILAOTCA Npu 6onpmem dncne pasbuenuid. B urore, Kpurepun
HOBEJEHMS CTOXACTHYECKOTO [apamMeTpa BLILBICHB 1A 3THX CHCTEM, Mu60 KaueCTBEHHRIE
WY KOJMYECTBEHHBIE.

Puc.2. Pacmpepenenue o¢ynxnpm @ BBHYHMCNEHHOS U TEMOCPATYPHBIX JAaHHEIX
DENHKTOBOTO H3TydeHHd nonyieHnnx Wilkinson Microwave Anisotropy Probe.

Bo BTOPOii riase HCCIIEZ0BAHE] CTaTUCTHUECKHE CBOMCTBa
TIOCEIOBATEILHOCTEH, KOTOPEIe HMEIOT CiydaiiHble H PEryIApHbIe KOMIIOHEHTHI U 33/1aHbL
B BHIE

Zn= axp,+ (1—a)y,

rie NapaMeTp ¢ ONPEEAeT JOMIO CIyJaiHOM i PEryNAPHOH KOMIOHEHT U MEHIETCS OT
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Puc.3. HopmupoBaunas A7 B 3aBHCHMOCTH OT .

1 no 0, B mpexene ompezenser CHyIalHYIO X,, H PETYIAAPHYIO Y, IOCIEHOBATEILHOCTH,
TociesHee 3aJaHo B BuIE Y, = 1071 mod 513 (pmc.3). 3BaueHde 3ToTO OmMpeneneHMs
COCTOMT B BO3MOXKHOCTH pas[eleHMA PacCMOTPEHHBIX KIACCOB CHIHAIOB C Pa3MHYHOM
CTEIIEHBI0 Xa0THHOCTH EIMHCTBCHHBIM [1apaMeTpOM.

Ilonp3ysick [JAHHBIMH IIONyHdeHHEIMM Tipy 7-metHux Habmogemax WMAP B
upeactasnenny  HEALPix, Owmm  momydeHH KapThl  pacupeneneHua  QyHKUMH
Konmoroposa ® (puc. 2).

KapTsl BRIYMCIEHE! TakXke Ani pasHeIX gacToT WMAP, ¢ ULeillo BEIMBICHAA BKIana
TaMaKTHIECKOro M3mydeHus. (DakT BEIACNEHHS TalakTHYeCKOTO AWCKA B TIONYYEHHOM
pacrpenenermy pyHkumn @ ykaswiBaeT Ha 3(p(OEKTUBHOCTE METONa Pa3NeleHUs CUTHATOB
¥ OTIPEIENIT CTPATETHIO HALIETO JadbHEHIIEro HCCAeAOBAHMS.

Amamiz napaMerpa Konmoroposa Ans peanbHEX TEMIICPAaTypHBIX KapT pPEidKTa WMAP,
GBI PORE/IEH TAKXKe A7 OTAEALHEIX Y4aCTKOB KapThl pacnipetenenns .
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Puc.4. Pactipenenenne cTereny crydaifroctst ams 20 XONONHEIX TUITEH 1 pagiycos 2, 5

u 10°, COOTBETCTBEHHO.

B T[)ETeﬁ TJaBe U3ydeHEl BO3MOXHBIC IPOABJICHHA TOYEYHBIX HMCTOYHMKOB H
HeOI[HOpOZ[HOCTCfI BEUIECTBA Ha KapTaxX PEIMKTOBOro W3IyHCHNi. Texuuka napaMeTpa
KOJ’IMOI‘OpOBa MIPUMCHEHA AJIS BLIABICHUS TOYCHHBIC HCTOYHUKH B KapTax pEIUKTa. Hnes




COCTOHUT B TOM, YTO CHIHAJIRI HWCTOYHMKOB U3NYUEHHT Ppa3IMIHOrO IIPOUCXOKACHUS MOTYT
HMETH pa3snMYHRIe  CTAaTHCTHYECKOE CBOICTBa ONPEaCIMEMBIE  PACIIPCACICHUEM
KOHMOFOpOBa. YucneHHsie OKCIICPUMEHTHI 7 CHCTEM C 3aJaHHBIMHW CTAaTUCTHHYECKHMU
CBOHCTBAaMM, OTIMICAHHEIC B NEPBEIX ABYX I'IIaBAX ITOKA3ajiy, YTO lapaMeTp CTOXACTUIHOCTH,
IEUCTBUTENBHO, MOXKET OBIT [IPUMEHEH JIIf STUX UeNeH.

IIpu nocrymaom yriosom paspetresun WMAP metox Boiseun 12 o6macTel, KOTOpEHIE,
OKa3alucCh Pajuo TalakTHKaM¥, a TaKKe raMMa HCTOYHHKaMH O00HAPYXEHHBIE CITyTHUKOM
Fermi; HexoTOphie M3 MCTOUHMKOB BbIABIEHHEIX HAlMM METOIOM OTCYTCTBOBAIIA B TIEPBOM
karanore Fermi, 0HaKO OHH TIOABHJIUCHL B €r0 CICAYIOMEM, G0jice TIONHOM KaTallore, TeM
CaMbIM YKa3biBas HAa BO3MOXKHOCTH IIpeJiCKasaHWs JaHHOro mnoxxoxa. HcrouHmkwu -
MIPEUMYIICCTBCHHO KBa3aphl, TAkkM o00pa3oM, BBIABICHEI METOXOM OCHOBAHHOM Ha
CTaTHCTHYECKUX CBOFICTBAX CHTHANA.

IIpoananu3upoBaBEl MpOABIEHMS TUNECPOONIIHOCTH MONIOCTEM, COOTBETCTBYIOLIMX
3¢ dexTy oTKIOHEHMS GNM3KUX re0fe3sMdeCKMX COrNacHO ypaBHeHuo Sxobu, koTopas s
BO3MyINEHHON MeTprKH PoGepTcoHa-Yokepa UMeeT BUA

@l =0
az T Tt T
jwi (<
‘ d
Az, Qp, Q) = J’ §
S U1 -0 + Q8] 1+ 82
H

r= _'Qk + Zé‘oﬂm;

ecnn §g =0 TO r=—0)),
TO B HeofHOpoaHOW Beenensolt, ecan §, = ~1,
r 2 —ﬂk - Z'Q‘n'la

I obnacTeii ¢ MajnbiM 3HaYEeHHEM IUIOTHOCTH BelllecTBa (OTHOCHTENBHO CpemHei
naoTHocTH) &y < 0.

Bricokasl CTEreHbL XaOTHYHOCTH Obina HadnpeHa ans 20 obmacTeli kak MOKHOTO Tak M
CEBEPHOIro mnoJyuiapra ¢ OTPHLATENBHBIX TCMHCpaTypHOﬁ W BBISBICHHBIM TIOBEJICHUEM
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Gynkmn Q. O6acTH ITOKa3bIBAIOT CBOMCTBR CIOMCTOCTH, KOTOPHIE COINACYIOTCA €
OXHMIAEMBIMH C TIOBEICHHEM TeOAe3Mdeckux i Tonocredl. MonenupoBaHHsle
rayCCOBCKHE KapTHI, ¢ MyMoM M 6e3 myma WMAP, kax nokasaHo, o0namaroT pasHbIM
TIOBEAEHHEM 1 60Iee HU3KOU CTENEHBI0 XaOTHYHOCTH, YEM PEallBHBIC KapTHL.

KapI‘LI (D, Kak TII0Ka3aHoO, OTpaXXarT BaXHBIC CBOMCTBA KOCMOJIOTMYECKHX |
HEKOCMOJIOTMYCCKUX CHUTHAlOB, H, TAKHM 06pa30M, MOTYT OTKDBITE HOBEIC BO3MOMXHOCTH
JANA OTASNECHUS CUTHAJMIOB OT IYMA4 U U3YYICHHSA KapT pEIUKTa.

3akaouenue
OCHOBHBIE PE3YABTATHL, MONYUYEHHEIE B paBoTe CAeayomue:

1. CucteMsl ¢ pa3IMYHBIMH CTATUCTHYCCKUMH CBOICTBAMHM M3Y4YEHBI MCIONB3YS
TEXHHKY IlapaMeTpa croxacThuHocTd Kommoroposa M CTaTUCTHKM, C HEIBIO
JIansHeUmIEro NPUMEHEHHMS 3TOro  IToxxoja K  acTpodusmueckum U
KOCMONIOTHYecKHM curHamaMm. Cpegd W3YYCHHBIX CHCTEM - OIpeAEICHHBIE
rayCCOBCKMM H BO3MYIIEHHBIM TayCCOBCKMM pAacHpefeleHHEM, U CHCTEMBI C
JaHHBIM COOTHOIUGHHASM @ CTOXaCTMIECKWX M DPETYISPHBIX KOMIIOHEHT.
BrisBneHs! KpUTepHH, KOTAAa MapaMeTp CTOXaCTHYHOCTH MO3BONAET OTAENUTH
CHTHANEI, KaK KAYeCTBEHHO, TAK U KOJIMYECTBEHHO [3,4].

2. Pacnpenencuue ¢yuxupn KomMoroposa @ 1o HeOy ONMpemencHO Al TaHHBIX
KOCMHYECKOT0 DPENMKTOBOrO0 (JOHA MONYUCHHEIX NpH 7-N€THEX HalroIeHnsx
WMAP. TTocToSHCTBO OTHOCHTENLHO ofnacreif pasOueHws HebGa IO3BOMMIIO
COOTHECTH OIIpe/eleHHYI0 CTeNeHbL CTOXaCTUYHOCTH (JOHYy MO rajakTHYECKHM
monymrapuaM: 0.53, ceeprstif; 0.61, 1oxHbIH [1,2].

3. TIlapaMerp CTOXACTMHHOCTH HCIONB30BaH I8 OOHapyKeHHs TOUEYHBIX
HCTOYHUKOB B KapTaX peNUKToBoro ¢ona, Onarogaps TOMy, UTO W3MydeHHS
pPa3TMgHOTO TMPOMCXOXKIEHHS MOTYT HMeTh DasHEIE CTATUCTHYECKOE CBOMCTBA.
BeigBlIeHE! 00lIacTH € BHICOKMM  3HadeHHEM @, KOTOpHIE OKa3alich DamHo
rajakTUKaMi, a TakXe HCTOYHWKaMU TamMMa HW3Ny4eHHs 3aperuCTpUPOBaHHBIE
cytHikoM Fermi. Hekortophle u3 ofnacTell, npenckasansbie d—HHANKATOPOM,
OTCYTCTBOBanM B HadamsHoM karanore Fermi OFGL, ozHako oHM Bomin
cnenyromuit, 1FGL karamor, u4ro ykasblBacT Ha INPeICcKa’aTeNbHYIO CHITY
Merola. O{PAGEKTHBHOCTE METOZa YBENWIMTCHA HPHM HalMduM kapT ¢ Gonee
BBICOKHX YINTOBBIM Pa3spellICHHEM OXKHIAEMBIX OT HPEJCTOANMX 3KCIEPHMEHTOB
[5.6].

4. TunepGomuueckue CBOMCTBA o6NacTelf C HU3KHM 3HAUCHHEM IIOTHOCTH
BENIECTBA -~ HONOocTed B kpynHoMaciuTabHOM pacIpeeeHAN BEMIECTBa, U3ydEHEI
BBIYUCTAS CTENEHh CTOXA4CTMYHOCTH HAa KapraX. IIOBBIUEHHAs CTENEHb
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CTOXaCTUYHOCTH OBIJa Haliziena A8 pAxa oblacTed Kak B IOKHOM, TaK W B
CEBEPHOM TMONYINAPMAX, KOTOPEIE TAIOKE TPOSBISIOT  CBOWCTBA CIOHCTOCTH
NapamMeTpa CTOXACTHYHOCTH, KOTOPHIE COTNACYIOTCK C  OXMAACMBIMM Ui
monocTetd. [1].
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Abstract

Some properties of the distribution of matter in Universe and of cosmic
microwave background radiation are studied based on the statistical properties of the
corresponding signals.

Systems of various statistical properties are studied using the technique
developed originally by Kolmogorov who has introduced the stochasticity parameter and
statistic. The aim of the modeled systems is the further application of this approach to
astrophysical and cosmological signals. Among the studied systems are those defined
both by Gaussian and perturbed Gaussian distributions and systems with given ratio ©
of the stochastic and regular components. Criteria are revealed when the stochasticity

parameter enables to separate the signals, either qualitatively or quantitatively.

The distribution of the Kolmogorov's function & over the sky is derived for
data on cosmic microwave background obtained at the Wilkinson Microwave
Anisotropy Probe's 7-year observations. Using the data obtained on the temperature
maps in their HEALPix representation, we obtained the sky distribution of the
Kolmogorov's function ®@. The invariance with respect to the split regions of the sky and
the averaging procedures enabled to assign a definite degree of randomness to the

Galactic hemispheres: 0.53, northern; 0.61, southern.

We concentrated on the possible signatures of the points sources and matter
inhomogeneities in the CMB maps. We applied Kolmogorov's technique to extract point
sources in the cosmic microwave background temperature maps. The idea is that the
radiation of different origin can have different statistic and this can be revealed by the
Kolmogorov's distribution. Numerical experiments for systems with built a priori
different statistic described in the first two chapters showed that stochasticity parameter
is indeed sensitive to the randomness properties of systems and this enabled their
application to the mentioned datasets.

At the available angular resolution of WMAP the method enables to identify a sample of
12 regions which appear to be radio galaxies, as well as gamma sources detected by
Fermi satellite. Notably, part of the sources detected by our method were absent in the
first catalog of Fermi, and they appeared in its next, more complete catalog thus

15



outlining the predictive power of the approach. The sources, mostly quasars are. multi-
wavelength and superluminous objects, and the possibility of their identification based
on entirely alternative tool, the statistic of the signal, was hence shown.

Then we analyzed the signature of the hyperbolicity of the voids i.e. due to deviation of
the close geodesics as described by the Jacobi equation for perturbed Robertson-Walker
metric. The enhanced degree of the randomness has been computed for the cold spot
and for another similar region in the northern hemisphere, among a sample of 20
negative temperature regions. The regions reveal definite similarities in their
stratification which agrees with what is expected for the voids. Simulated Gaussian
maps, with and without WMAP’s noise, are shown to possess different behaviors and a

lower degree of randomness than the real CMB ones.

The Kolmogorov stochastic parameter technique appears to reflect underlying
genuine properties for a variety of effects, cosmological and non-cosmological, and thus
can open new possibilities in separating signals, in analyzing the information provided
by conventional cosmic microwave background maps.
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