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XAPAKTEPUCTUKA PABOTBI

AKT YaJIbHOCTE TEMBI

IMposepka O6mei Teopun oTHOcHTenbHOCTH (OTO) ¢ Bece Bo3pacraromei
TOYHOCTBIO, a4 TaKxke e 0000UIIEeHHH, CTAal0 OCOOCHHO AKTYAIBHOM MOCHE ITONYYCHUs
Ha0JIONaTeNbHEIX JAHHBIX 00 YCKOPEHHOM paciuupeHHu BceneHHOM M TeMHOM SHEepruu.
CoOTBETCTBEHHO, TIIATEIbHBIM aHAIN3 CIIyTHHKOBBIX JaHHBIX 110 IpoBepke OTO, a Takke
CBOMCTB KOCMHYECKOTO MHKPOBOJIHOBOI'O PEIMKTOBOTO HU3IIYUSHHS HECYINEero HHPOPMAIIHIO
0 paHHeli Bcenennoit, OTHOCATCS K IPHOPHTETHBIM 3a1adaM KOCMOTOTHH.

Kocmonormdeckue #  acTpodu3u4ecKde CHUrHalbl, TaKHE KaK pPEIHKTOBOE
U3]Iy4E€HHE, KaK TIPAaBUIIO, COAEPKAT pa3NHYHbICe KOMIIOHEHTBI M HX CTaTHCTHYECKHE
CBOICTBA MOTYT OBITH HCIIONB30BAHBI TSl OTAENCHUSI KOMIOHEHT APYyr oT apyra. UMerorcs
pasHble METOIBI TPHMEHSEMEIC JUIL KOHKPETHBIX TpobneMm. Meron, TNepBOHAYambHO
paspaboTaunbiii KomMoropoBoM, 3aTeM pasBHTBIH ApPHONBIOM, B JaHHOW pafore
MPUMEHAETCS IS H3YYCHHS CUTHAJIOB MMCIOIINX pa3IMYHbIC CTCHEHH CIy4YaifHOCTH, a
UMEHHO, JAaHHBIX 110 mnpoBepke OOuieil TeopHedl OTHOCHTEIBHOCTH M TeMIepaTypHOI
AHM30TPOIIUH PEIUKTOBOIO M3IydCHHS.

Tak, MeToq MpUMEHEH 111 aHanu3a JaHHbIX cnyTHUKOB LAGEOS u LAGEOS 2
1o nposepke dddexra JTensze-Tuppunra (Lense-Thirring), npeackaszansoro O6eit Teopueii
oTHOcHTeIbHOCTH. Hapsy ¢ 5THM, B CBS3H ¢ 0KHIACMBIMH HaHHBIMH 110 dDddekTy Jlense-
Tuppunra ¢ 6osee BrICOKOIT TOUHOCTBIO ¢ HefaBHo 3amyuieHHoro cnyTauka LARES (LAser
RElativity Satellite), usygarorcs npenckaszanus teopun Yepra-Caiimorca (Chern-Simons)
10 3TOMY 3P DeKTy.

Metomom  KomMmoropoBa  3aTeM  WM3y4eHBI  HE-TayCCOBCKHC  YYACTKH
TEMIEPaTYPHBIX KapT KOCMHYECKOTO MHKPOBOIHOBOTO PENHKTOBOTO W3JIYUCHWS, JAaHHBIE
monydeHs! kak crytHEKOM Wilkinson Microwave Anisotropy Probe (WMAP) Ttak u
HEJIaBHO - cITyTHHKoM Planck.

Iens inccepTallnoHHOM paboThl

=  lzydyenmne CHrHAJIOB 3aJ@HHBIX KIJI4CCOB C CIYYalHBIMH W PEerylsspHLIMA
KOMIIOHEHTaMH ¢ TIoMoIkio Metona Komoroposa.

= [Ipnmenenne meroma Konmoroposa juist ananusa nanubix cnytaukos LAGEOS u
LAGEOS 2 no sddexry Jlenze-Tuppunra.




= TIpexckasanvst Teopuu rpasutamud Yepua-CaliMoHca U WX IKCITEPUMEHTAIIBHAS
TIpOBEpKa.

= HccnemoBaHWe — aHOMAaNMi B TEMICPATYPHBIX  KapT  KOCMHYCCKOTO
MHUKPOBOJHOBOTO PEIMKTOBOIO H3IIyUSHHUSL. "

Hayunas noBu3Ha

= Jloka3zaHO OTIMYME B CBOMCTBAX JAHHBIX JBYX aHAJOMMYHBIX CIIyTHUKOB
LAGEOS u LAGEOS 2.

= Brusuer ¢ ekt SpkoBckoro-PyOuHKaMa Ul UCKYCCTBEHHBIX CIYTHHKOB.

= Tlomyuero IpeAcKa3anue A mapamMerpa Teopuu rpaputanuy Yepna-Caiimorica 1
TOYHOCTH M3Mepenuit cirytaiukoM LARES.

= Jlpu wu3yd4eHUH TeMIEpaTypHBIX KapT KOCMHYECKOr0  MHKPOBOJHOBOTO
PENHKTOBOTO M3JTy4CHHS BBIABICHBI CBOHCTBA XOJIOZHOTO MSITHA W JPYrHX
aQHOMAJBHBIX O0MacTeH.

IIpaxTuyeckas 11eHHOCTH PabOThI

Pesynbrarthl moyd4eHHbIC MOIEIHpoBaHHeM MoTona Koimoroposa MoryT HalTi
IPUMEHEHHE [ IPYTUX JHHAMHYECKHX CHCTEM, B Pa3HBIX QU3HUCCKIX 3a/laHaX.

Hayt_mme II0JI0KCHH A, BEIHOCUMBIC HA 3alIUTY

=  MogemupoBanue Merona Koamoropoa ANs  ONpPEICIICHHOIO  Kilacca
JUHAMHYECKHX CHCTEM.

=  Avamu3 fgaHHeIX  cnyTHukoB LAGEOS um LAGEOS 2 no wmeromy
Konmoroposa.

=  Brssnenne sddekra Spkosckoro-PybmHkama  uis HCKYCCTBCHHBIX
CITyTHHKOB.

= TIpenckasanue Teopru rpaBuTanun Yepua-Caiimonca g cnyrunka LARES.
= AHaJH3 HeIaBHUX JaHHBIX coyTHHKA Planck mo pesnkToBoMy H3I1yucHHIO.

Anpobartus paboThl

OCHOBHBIE ~ PE3yJBTATHl  JIICCEPTAMOHHONH  pabOTHl  JOKJIAABIBAIMCL — Ha
koH(pepeHusx 1o penstuBuctckoii acrpodusuke (Jlewue, 2011), mo cnyrauky LARES
(Pum, 2012), mo xoudopmuoii kocmonoruu  (Oxcdopxr, 2013), na cemunapax

KanudopHuiickoro TeXHOIOTHYECKOTO WHCTUTYTAa, uHCTUTYTa actpodusuxu (Tapux),
XKenesckoii obceparopnu, Hanmonansroit aboparopun uM.AnuxansHa n Epesanckoro
FOCYHUBEPCHUTETA.

HyGnukanuu

ITo Teme JuccepTaLMy OMYOIHKOBAHO 5 HAYYHBIX PabOT (ele oJHa HAXOJUTCS B
neuatu B Physica Scripta), criMcox KOTOpBIX IPUBOJUTCA B KOHIIE aBTOpedepara.

CrpyKTypa AxccepTaluu

Juccepranud COCTOMT M3 BBEACHHUS, TpeX [JVIaB, 3aKIIOYCHHMA U CIIHCKA
auteparypsl u3 121 nanmenoBanui. OOmuii 00beM padorsl cocraBisier 102 crpanwmibl
[eYaTHOro TeKCTa, BKIH0HaeT 38 PHCYHKOB U 3 Tabnuil.

Copepsxanne padorsl

B nepgoii rinage meronom Konmoroposa MOJENUpPYIOTCS ONPEAETICHHbIC KIIACCHI
JUHAMHYCCKHX CHCTEM, a HMEHHO, 33/laBacMble I1apaMeTpPOM (i OTHOIICHHS CIyYalHBIX H
PEryIsapHBIX KOMIIOHEHT, T.€. ONpelesIMble YMIIUPHIEcKOi (yHKIMeH pacupeeneHus (cM.

(1.21)
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JIi  reHepUpHPOBAHHBIX I10CIEJOBATE/ILHOCTCH PA3HBIX [JIMH, BBIIBICHO
IIOBEJIEHHE CHCTEM C KyMYJIOTHBHBIM OJJHODOJHBIM pacHpeeleHHEM B 3aBUCHMOCTH OT
napaMerpa ti, a TAKXKe 3a/JaHHBIX IIOCTOAHHBIX PEryJIPHBIX KOMIIOHEeHT (puc. 1).




Puc.1. Iloesenne QyHKIMH § ~ B 3aBUCHMOCTH OT Iapamerpa o JUid 3aJaHHBIX
3HAYCHUH TOCTOSHHBIX PEryIsIPHBIX KOMIIOHEHT IIOCIEA0BATEIbHOCTEH.

Ilpocnexen nepexos OT M3HA4aIbHO MOHOTOHHOH (pyHKIMH | © B ¢dyHKIHIO C©
JKCTPEMYMOM JJI ONPEJCIICHHOIO 3HA4YEeHHUS [, a TAKKe H3Y4YeH pAj APYTHX CBOMCTB.
V3ydeHBl TamKe CHTHAJIBI B CBETE MNPEACKA3aHMII MCTO/a C YBCIHMYCHHEM HHCIA
peryJIapHBIX M CIydaliHbIX KOMIIOHGHT B COOTBECTBHH C LEHTPAIBHOI Ipe/aerbHON
TEOPEMOH.

Taxkum 06p330M BbIABJICHBI KAa4YCCTBCHHBIC MW KOJIMYECTBEHHBIC KPUTCPHH
IIOBCICHUA (l)yHKIII/II/I KOJIMOI‘OPOBa U1 HM3YYEHHBIX KJIACCOB CHCTEM, 4YTO JaeT
BO3MOXHOCTB IIOCIEAYIOLIETO IIPUMEHECHUA METO/1a JIJIA CI)I/I'EMHGCKMX JAaHHBIX.

Bo Bropoii rnase metog KonMoroposa ucnonb3yercs jis aHalli3a JaHHbIX ABYX
cnytankoB LAGEOS u LAGEOS 2, 3anymennbix B 1976 r. u 1992r., COOTBETCTBEHHO.
OTHMU CIYTHHKAMH H3Yy4anuch npejckazanust O61el Teopun oTHOCUTENIBHOCTH - dQdexrta

Jlense-Tuppunra.
Ipeueccus Jlensa-Tuppunra B OOLieil TeOpHUH OTHOCHTEIBHOCTH ONHCBHIBACTCS

¢dopmynoit

2GL

ER O a3(1 — e2)32

7

rae G - rpaBUTAIOHHAs TOCTOSHHASL, L - yrioBol MOMEHT LEHTPaIbHOIO Tela,
a-0oJBITAs TOMYOCh OPOUTHI CILyTHUKA, € — €€ SKCIIEHTPUCHTET.

Usyuennem pasnocreit npeckasansoit OTO st opOUT CIYTHHKOB M UX PEabHBIX
JauHex Metogom Koimoroposa, mokasana 10-kpaTHOE BO3pacTaHHE XAaOTHYHOCTH JAHHBIX
ciyrauka LAGEOS ornocurensio LAGEOS 2 (puc.2), uto cootBeTcTyeT BKIaxy dddexra
SpxoBckoro-PybHaKamMa, a HIMEHHO TEILIOBOTO BO3IECTBUA M3TydeHus COJNHIA, a TakKe
aTMocdepbl 3eMiu.
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Puc. 2. Tlosenenne ¢yrkmun KoIMOropoBa OTHOCHTENBHO —CTaHAAPTHOTO
cmeenust laycenanst s cnyraukos LAGEOS (cnera) u LAGEOS 2.

3areM W3ywaroTCs  CHEINCTBUA OJHOH W3  00o6mennit  OOCmeil  Teopun
OTHOCHTEIBHOCTH - Teopuu rpasuTauun Uepna-Caiimonca. OHna 3amactest jgeiicreuem (cM.

[3.6])




=]

T/Ie & - CKaJlipHas KpUBH3HA, & - CKAJLIPHOE 110I1e, | - KOHCTaHTa CBsA3K , R F - IUIOTHOCTD

TonTparuna, xoTopas onpejessiercs cIeayIomuM 00pa3oM

== 1 as
s — 1 o
. = - i
A hed " Esfr:& %y ¢

BappupoBanuem neiicTBUA HONyHarOTCs YpaBHEHHS AT CKAIIPHOTO M TPABUTAHOHHOTO
monei

H— av 1, = ~ah 1k QT GH
of= ‘:‘g”'"'"_"lRR, & + tC = Oi 5
i -

c SO v_R C

a , { Pkalb B kbla
6 *%d efhg) ™ 1"I.i:l‘.H T+ R )5

=l
f
|
=3
Lo
n
[
:
<
S—

" l:;; CKOpOCTL 1 YCKOPCHHE, COOTBETCTBCHHO,
v, =88 =8, wv,=Vv, =VV..0

Torma otHomenue ckopoctn mpeneccnn Jlense-Tuppunra B rpasutaimu YepHa-
Caitmonca u OTO umeer BuI

. a: ' \ 3 T
= ik ﬁf?:'-..mcs R) yylmega),

T d™
™y
L

L

i
I-
oy
m

rae R - paguyc 3emim, 1:1-: — napamerp teopun Uepna-Caiimonca, (- u v. cdepuueckue
¢ynxunn Beccesnst iepBoro u Broporo nopsiaka (puc. 3). OTcioa mojyueHa 3aBUCUMOCTD
napaMeTpa iz OT TOYHOCTM u3Mepenus cnytanka LARES (puc. 4.), uens nocoenmero

niposepka ¢ dekra Jlenze-Tuppunra no OTO ¢ Tounoctsio 1% u BbIlIE.
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Puc. 3. 3aBumcumocTh oTHOmeHMs ckopoctn mnpeneccuu Jlense-Tuppunra B
rpasurannn Yepua-Caiimonca u O61ieif Teopuu OTHOCUTENFHOCTH OT HAPaMeTpa i .
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Moereant

Puc. 4. 3aBucumocts napamerpa Yepua-CaiiMonca 1
u3mepenns ciytauka LARES.

= OT OKHJAEMOI TOYHOCTH

B Tperbeii rnase wetonq KonmoropoBa wmcmonmdyercs UL M3y4YEHHS
TeMIepaTypHBIX KapT PEINKTOBOTO M3IydeHUA. PaccMOTpeHBI HOBEHIIIE JaHHBIE CIIyTHHKA
Planck u cpaBHeHB! ¢ mocaeJHHMH [JaHHBIMH ciyTHHKa WMAP. beuin noarBep:kaeHbI
CBOHiCTa IO CTENEeHM CTOXACTHYHOCTH He-rayccoBckod XosomHoii obmactu (puc. 5) B
TeMIIepaTypHBIX KapTaX PeIMKTOBOIO H3IydeHN, a TAakxKe JPYTHX MOT00HBIX o0macTei.

IToxaszano cooTBeTCTBHE NOBeACHNSA XOIOJHON 00JACTH K 0XKH/IAEMbIM OT ITyCTOT
B KPYIHOMACIITaOHOM pacIIpe/ie/IeHHH BELIECTBA BO BCEICHHOI, YTO CIIE/yeT OT IIOBE/CHHS
reoge3ndeckux g (3+1)-mpocTpaHCTB € BO3MYIIEHHOI Merpukoil Ppuamana-
Pobeprcona-Yokepa (cM. [4])

+2¢)dem + {1 — 24
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Puc. 5. IloBejenne TeMIepaTypbl PEIMKTOBOIO H3JYYCHHUS IS HE-IayCCOBCKO
obmacti X0JI0IHOTO IS THA.

3axkiawuenue
OcCHOBHBIC Pe3YJIbTATHL, IOJIYYCHHBIE B pabOTe CIIEAYOIIHE:

1. Meron Kosmoroposa HOpuMEHSETCS Ui 3aJAHHBIX KJIACCOB JHHAMHUYECKHX
CHCTEM, OIPEJEIIAEMbIX HOCIEJ0BATENLHOCTAMH C CIyYaiHBIMUA M PeryJsipHbIMU
KOMIIOHEHTAMH M OJIHUM IIapaMeTPOM - JOJM CIIy4aiffHbIX M PEryJSpHBIX
KOMITOHEHT. JlJ1st reHepUpOBaHHbIX 110C/IEJOBATEILHOCTEH IPOBEACHO PasIeeHIE

CHIHAJIOB JIPYT OT JAPYTa, IOJy4eHbl COOTBETCTBYIOIHE Kputepuu [1,2].

2. Jlannbie nyx cnyraukos LAGEOS u LAGEOS 2 no sddexry Jlense-Tuppunra
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npejackazaggoro  OOmied  Teopuel  OTHOCUTENBHOCTH — [IPOAHAIH3HPOBAHBI
merogoMm KommMoroposa. BeigBneHo Oonpmas CTEHNeHb XAOTUYHOCTH JaHHBIX
coyruuka LAGEOS otnocurensHo LAGEOS 2, 4yro coorBercrByer 3¢erry
SIpxoBckoro-Pydunkama [3,6].

Jdna opHoit m3 o0oOmenuit OOWIMH TEOpHHM OTHOCHUTENBHOCTH - TCOPHH
rpasuranyu Yepua-CaiiMoHca [101y4eHa 3aBUCUMOCTD IIapaMeTpa 9TO# TCOPHUH OT
ToynocTy m3Mepenust ciyrauka LARES mist addexra Jlense-Tuppunra [3,6].

Merozom Kommoroposa wucciae[joBaHbl TEMIIEPATypHbIE KapThl PEIUKTOBOIO
MHKpPOBOJIHOBOI'O H3JIy4eHHs IOlydYeHHble kak cnyTHukoM Wilkinson Microwave
Anisotropy Probe, Tak u nejgasso - cuyruuxom Planck. ITokaszaHo coorBercrsue
cBoiicT XO0JIOAHOTO IITHA H HEKOTOPBIX APYTUX 00IJacTeidl CoO CBOMCTBAMH IIyCTOT
B pacnpeneNeHHH MaTepur Bo BeesleHHoH Ppunmana-Pobdeprcona-Yokepa [4,5].

Cnucok padoT ony0.1MKOBAHHBIX IO TeMe JHCCEPTAAN!

1. Gurzadyan V.G., Ghahramanyan T., Sargsyan S., Degree of randomness:
numerical experiments for astrophysical signals, Europhys. Lett. 95 (2011)
19001.

2. Sargsyan S., Probing the correlations in composite signals, Journ. Phys. 354
(2012) 012018.

3. Gurzadyan V. G., Ciufolini I., Sargsyan S., Yegorian G., Mirzoyan S.,
Paolozzi A., Satellite probing General Relativity and its extensions and
Kolmogorov analysis, Europhys.Lett. 102 (2013) 60002.

4.  Gurzadyan V.G., Sargsyan S., Yegorian G., On the time arrows, and
randomness in cosmological signals, Eur. Phys.J. Web Conf. 58 (2013)
02005.

5. Khachatryan H.G., Nurbaeva G., Meylan G., Pfenniger D., Sargsyan S.,
Yegorian G., Correlations in cosmological and non-cosmological signals,
in: "Low Dimensional Physics and Gauge Principles”, Matinyan Festschrift,
p- 174, World Scientific (2013).

6. Sargsyan S. Yegorian G., Mirzoyan S., On the perturbations on satellites
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Unithopruaghp

Yuunwpyws L Unpdngopngh  dnpljugnpmd npnpwlih . nuuh
phtwdhljulwt  hwudwlupgbph b hwenpnuljmimpemnitibph  hwdwp:
Unpungnpndh  wuwpwdbuph  pdwunwhg  wpdbpubph  whpnypnud
htnwgnunjus & wqnuipmubp, npniugnid weluw & jubntudnp b
wuwwwhwlwb  Yndynukinubp: Unjungnpngh  Ubkpnnh  dowljdwb
wpyniiputpp  htwpugnpnipmoit o wwihe wye Ghpunby  wyp
hwdwhupglph  hwdwp b wy  bhqghjwlwi  jutnhpibpnad:
Nuunidbwohpqus Bu mwppbp Gplupnipmiiltbp niikgnn b wwppkp
pwliuynipniutph nwppkp gupnibwlng dh yqupwdbnphg punljugus
Yubntwynp L wunuwhwljut Ynuwnukunubp nikgnn
hwonpnuljwtnipiniutkp:

Ugnuipwtiubph  hbnwgnundwtt  hwdwp, oquiknd YEunpniwlw
vwhlwbught pnptidhg, guniugws tu dipngh pwtwlwljwb b npuljuljut
quuwhwnwljutitip:

Unpdngnpndh dbpnnp Yhpundws E Zwpwpbpuluwinipyut pghwbng
mnbumpniip unnignny LAGEOS (wpdwljjws 1976p.) b LAGEOS 2
(wpduljdus 1992p.) wppuyulutph wdjuiukph dwldwb hwudwp: 8nyg
E npws, np Unpdngnpnyh uvinnpwunhinipput wupudbnpp LAGEOS
wppuibyuljh  wyuitph hwdwp dnn 10 whqud wbh d6s £ LAGEOS 2
wppwiguljh  ndpujtphg:  8nyg E wipws  Swllynduljh-Cmphlud
otiptwrht EppElnh wqnbgnipniip wppuwbyulutph hudwp:

Ump tubpghugh b dh owpp wyp wunnughwnwlwi  Lplngpibph
nuntdwuppdwt hwdwp  hbwwppppoipm £ bbpluyugtnud
Zwpuwpbpwlwinipjub pughwinip wbunipjut phnhwipwugnid Chern-
Simons gpujhwnuwghwih wbunipniin:  Chern-Simons  gpuijhwnwghugh
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nbumpyul wwpwdtuph hwdwp wnwgjws b owhdwiughl wpdtp:
8nyg t wmpjws wyn wwpwdbwnph Jupph Yujudwsnipniup bnpugnyh
LARES wppuiyubh nphunnwlibph uwwwuybihp &ownipinitithg,  nph
wpdwlyl) b Zupupbpolwimpejub plnhwbnig inkuntpintbp wbh dbs
&oumpjudp hwuinunnkint hudwnp:

Unjungnpoih dkpnnp oquuuignpsqus b Jbwgnprughtt &wrwquypdoi
obplwunhgwiuhtt pwpinkqubph hiinwgnndwl hwdwp: Towlyws th
unpugnyt  Planck wppwiyjuih  wjuqubpp  pbsybu  bwl WMAP
wppuityulh JEpghtt wwphtibph vnwgyuds wjuukpp: Yunwpdus k
hunlblwinnipinth WMAP Ut Planck wppwiywlubph wnduititph dholi:
Nuunidtwuhqus L Juwgnppughtt Swnwquypdwi pupnbqutpnd wnlju
ng-Gumnuujul mhpnypubpp: Yuwwnupdus ki hbnwgnmnnipiniuibp nputg
nupwigwindwi hudwp:

Cunphpt] Planck wppwbyuwih &rgphn mjugbbph hwunundus &
dtugnpruyghtt Swnwquypdwl pupnbkqubpnid wnljuw wwnp nhpnipp
bymbu  twb  monbwuppdus Eoupw plnipwgphsibph - quppp:
Unjungnpnih dhpjnudnipjutt wpyniipnid gngg £ wpjuws B owy wanp

nhpnypubph wnljugnemobp:

14

Abstract

The technique of degree of randomness is used to model the correlations in
sequences containing various subsignals and noise. Kolmogorov stochasticity
parameter enables to quantify the randomness in number sequences and hence
appears as an efficient tool to distinguish the signals. Numerical experiments
for a broad class of composite signals of regular and random properties are
performed and enable to obtain the qualitative and quantitative criteria for the
behavior of the descriptor depending on the input parameters typical to
astrophysical signals. Astrophysical signals typically are superposition of
various subsignals, regular and random, by features comparable to each other
and of weaker ones, i.e. perturbations or the noise. The procedure of analysing
of the needed signal or signals, their separation from the noise is a common
problem while dealing with observations and measurements. A crucial step in
these studies is the modeling and analysis of generated systems, which enables
to reveal the behavior of the stochasticity parameter in the case of a given
signal and then to consider the application of this technique for real signals.
The performed analysis revealed the behavior of the Kolmogorov distribution
vs the properties of the generated signals. To describe datasets which contain
both regular and stochastic components.

The non-gravitational Yarkovsky-Rubincam effect for LAGEOS and LAGEOS
2 satellites used to probe General Relativity has been revealed by means of the
Kolmogorov analysis of their perturbations. We represent the method and its
efficiency at modeling of generated systems with properties expected at the
satellite laser ranging measurements and then at satellite residual data analysis.

Despite the fact that both satellites are identical, one finds non-identical
behavior of Kolmogorv's stochasticity parameter for LAGEOS and LAGEQOS 2
for Gaussian CDF vs the variation of the standard deviation do. The residuals
of LAGEOS do possess about 10 times higher degree of randomness (chaos)
than of LAGEOS 2. The reason of this observation is related to Yarkovsky
thermal thrust effect due to the radiation of the Sun at differently spinning
satellites with nonequal stay time in the orbit. At finite heat conductivity of
the satellites an anisotropic distribution of temperature occurs for each satellite
resulting in additional thrust, so that the object longer undergoing such chaotic
perturbations i.e. LAGEOS, will reveal higher degree of chaos in its residuals.
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Then we have obtained the Chern-Simons gravity constraints for the accuracy
of forthcoming measurements by the LARES satellite.

The Cosmic Microwave Background (CMB) radiation temperature data are
studied by Kolmogorov method, namely we studied the degree of randomness
in those datasets. The temperature maps of the CMB are sequences of numbers
indicating the temperature assigned to the pixels in certain coordinate
representation, commonly in HEALPix representation.

Kolmogorov’s function determining the degree of randomness has been
obtained for the CMB datasets of Wilkinson Microwave Anisotropy Probe and
Planck mission. The resulting sky map enables to separate the cosmological
signal (CMB) from non-cosmological ones, e.g. the Galactic disk, and also point
sources, including those not detected by other methods. The non-Gaussian
region of the CMB sky, known as a Cold Spot, reveals enhanced degree of
randomness, as confirmed by Planck data. If it is due to the hyperbolicity of
the voids discussed above, then it would support the void nature of the Cold
Spot, as argued by some authors. Other regions of higher randomness,
although not as clearly outlined as the Cold Spot, were also revealed in the sky.

The degree of randomness of CMB, therefore, can be helpful not only for the
separation of cosmological and non-cosmological signals but also for probing
the large scale matter distribution. The CMB properties are discussed in
context of the void distribution in the Universe along with the dark sector
linked with the emergence of the thermodynamical arrow of the observed

Universe, the dark sector acting as a bath.
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