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1. Introduction

In the article, within the framework created by the author of the Pi-Theory of fundamental physical
constants (hereinafter - Pi-Theory), theoretical basis and experimental evidence of the author's perspective
on the mechanism of evolution of the Universe. In the scientific literature as it has become commonplace to
substitute the evolution of the Universe dynamics of the process of changing its parameters. What we have
in mind? If you omit the details, all of the same processes of expansion-compression, explosion and
rebounds. Here's a simple example: if you inflate the balloon, what will be the process of evolution of this
ball? To increase? In the change of mass or temperature? In this case, according to the author, there is no
evolution, it's just a change of parameters of the ball and nothing more. Then what will be the evolution of
the ball? Here is the answer to this “simple” question and the focus of this article.

2. Terms and definitions Pi-Theory

The universe is a unique single-brand stand-alone parametric system (the System), staying in dual triune
condition existing in dual status of their parameters, each of which is a function of the dual of the triune
System status and changes in the boundaries of its extreme values of the discrete and continuous way in a
finite range.

The evolution of the Universe is the process of updating the dual of the triune System state and the dual
States of its parameters in the phase transition of the Universe from state to state, by creating an infinite
sequence of phase transitions.

The dual state of the System is when the System simultaneously exists in two triune States “is”in state “has
everything”, “everywhere”, “always have” and “have nothing”, “there is nowhere”, “there is never. In other
words, when there are two triune condition: condition “is matter, space and time” and the condition “there
is an absence of matter, space and time”.

The dual state of the System is the simultaneous presence of the parameter in the condition of minimum
and maximum values of the range of their changes. In other words this is when, for example, a material
object is simultaneously in two States: heavy-light, hot-cold, big / small etc ...

The universe, in the course of the evolution, causes the phase transitions of the i phase (i- number
natural number ) in the next i+1 phase of its existence. The phase transition occurs as follows: at the end
of the current phase, the values of cosmological parameters of the Universe will be equal extreme values of
these parameters at the beginning of the next i+1 phase, and the maximum value of the current phase, for

example, the age t. .. of the Universe , will be equal to the minimum value of the parameter t at the

Imax.

beginning of the next phase.

(i+1) min.



3. Pi-Theory and experiment

Remark: if the text symbol parameter has a lower index of “ 7 ”, it means that this parameter in Pi-Theory
is determined analytically; subscripts “ f ” and “1” means that the value of the parameter at the phase

transition point “ f > serial number “i ™.

Let us know the current values of the cosmological parameters is a scalar spectral index n, and the age of
the Universe t,. However, knowing these values will not allow us to determine in which phase of its
evolution, in this moment in time, the universe is and how values n; and t, in this phase is removed from
the values n. ., ,and t_ ;. , the previous phase values and the phase transition point of the current phase
with a serial number i in the next phase. To find i known values n, and t, are compared with the

theoretical values n_; and t_,. The ordinal number i of the current phase is determined from the
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conditions
Nty <Ns <Nggs Loy <ty <Ug. 1)
In Pi-Theory the expression for the cosmological parameter k ¢ (t) in the form of
Ky (1) =[“S"—j @
A
where k ¢ (t) is the coefficient of surface mass density with dimension [M -L*ZJ time-dependent t and is

determined from the equation k  (t) = f(t); M,— mass orbiting around a star, planet; S, — the surface

area of the star around which the planet rotates.
In Pi-Theory parameter t_; is a function of the parameter =, — dual state of the System (functional

7 fi

dependence is not linear):

ta="TEu). 3)
The parameter is also a function of the parameter =_;
Ne i = f(EIZ’Ui) . 4)
In turn, the parameter = _ . is a function of the parameter N of natural numbers (the function is non-linear):
=, =T(N). ()
Taking into account (5), we write (3) as
t.s = f(F(N)), (6)
and (4) in the form
N = F(F(N)). 7)
Write (2) when the phase transition, i.e. when t, =t_:
M
kpSﬂ'f (tﬂ'ﬁ) =| £ . (8)
SA rf

Taking into account (6), we write (8) in the form
M
o1 00) [ 2] ®
A Jrt
The time t_ can be determined, knowing the values M, and S, solving the equation

t =f (“g—:j (10)



Table 1 presents the results of analytical calculations of the cosmological parameters, t ., n.,,and k
formulas (6), (7) and (9) respectively.

pSxf

Table 1

Name cosmological parameter Symbol Value

the scalar spectral index at the end of the current phase of the n
evolution of the Universe* sz f
the time interval from the beginning of the expansion of the t 13,750 550 576 241 ML, et
Universe until the end of the current phase** a : pa.

the coefficient of the surface mass density of the “Star- 4 o
planet” at the end of the current phase** kﬂsﬂf 9.824 751 112190 -10" r-cm

0.966 549 694 957 291 146 471 526 486

* The parameter is defined with a precision value of pi: 3.141 592 653 589 793 238 462 643 383 2795;
** The parameter is dened up to an average constant Rydberg (CODATA 2010).

Table 2 presents the results of the comparison of theoretical calculations of cosmological parameters and
(table 1) with the data of the project “WMAP”.

Table 2*
Parameter WMAP +eCMB +eCMB+ BAO +eCMB+H, +eCMB+BAO +H,
n, 0.972+0013  0.9646 + 0.0098 0.9579"0 0oes 0.9690"7 5000 0.9608 + 0.0080
Ny, — N, ~0.005 +0.0020 +0.0086 ~0.0004 +0.0057
t, (Gyr) 13.74+0.11 13.742 + 0.077 13.800 + 0,061 13.702 + 0.069 13.772 + 0.059
t, - +0.02 +0.018 ~0.040 +0.058 ~0.012

* The structure of the Table 2 and the data for n, and t, are given from the article (table 4), posted on the
Internet at: http://arxiv.org/abs/1212.5226v3

Table 3 presents the results of the comparison of theoretical calculations of cosmological parameters and
(table 1) with the data of the project “Planck”.

Table 3*
Planck + WP Planck + WP + highL Planck + lensing + WP + highL | Planck + WP + highL + BAO
Parameter | Best fit 68% limits Best fit 68% limits Best fit 68% limits Best fit 68% limits
n, 0.9619  0.9603 + 0.0073 0.9582 0.9585 + 0.0070 0.9624 0.9614 + 0.0063 0.9611 0.9608 + 0.0054
N, — Ny +0.0046 +0.0062  + 0.0083 +0.0080 + 0.0041 +0.0051 + 0.0054 + 0.0057
t, Gy 13.8242  13.817+0.048 13.8170 13.813 + 0.047 13.7914 13.794 + 0.044 13.7965 13.798 + 0.037
t,— t_o -0.0646 -0.057 -0.0574 -0.053 -0.0318 - 0.034 -0.0369 -0.038

* The structure of the Table 3 and the data for n, and t, are given from the article (table 5), posted on the
Internet at: http://arxiv.org/abs/1303.5076v3

Table 4 presents the results of theoretical calculations by the formula (10) cosmological parameter t_ and
its comparison with t_; (table 1).

Table 4



The original data The results of calculations of cosmological parameters
Data Mg R, S,=4-71-R? | ks=Mg/S, t t —t,
27 10 22 2 - SymbOI
source x10" 1 | x10°cMm x 10” cM x10° r-cm Gyr Gyr
NASA® 5972190 6.955 08 6.078 748 9.824 704 t; 13.759 196 -0.000 355
5,972 2 6.9551 6.078 783 9.824 664 t,/,/ 13.758 892 -0.000 659
PDG®  59726(7) 6.9551(4) 6.078 783 9.825 322 t 13.763907  +0.004 356

% The source data with customers NASA: http://solarsystem.nasa.gov/index.cfm
® The source data with customers Particle Data Group: http://pdg.Ibl.gov/2014/reviews/contents_sports.html

Table 5 presents the results of the comparison of theoretical calculations of cosmological parameters t_;
(table 1) and t_ (table 4) with the data t, of the project “Planck”.

Table 5
Planck + WP Planck + WP + highL Planck + lensing + WP + highL | Planck + WP + highL + BAO
Parameter | Best fit 68% limits Best fit 68% limits Best fit 68% limits Best fit 68% limits
t, (Gy) 138242  13817+0048 138170  13.813+0.047 13.7914 13.794 + 0.044 13.7965 13.798 + 0.037
t, -t 0.0646 0.057 0.0574 0.053 0.0318 0.034 0.0369 0.038
t, —t; 0.0650 0.058 0.0578 0.054 0.0322 0.035 0.0373 0.039
t, - t;’ 0.0653 0.058  0.0581 0.054 0.0325 0.035 0.0376 0.039
t, -t ooe03 0053 0.0531 0.049 00275 0.030 0.0326 0.034
4. The criterion for the existence of extraterrestrial civilizations
Write the criterion for the existence of extraterrestrial civilizations K, :
pSxf
Ko = =const. (11)
M, /S,

Table 6 presents the results of calculations K, for the planets of the Solar system.

Table 6
Planet* The mass M, (g) Ks=Mp/S, (g-sm?) Ky =Ko /Ky
Mercury 3.301 040-10% 5.430 4606-10° 1.809 193-10'
Venus 4.867 320-107 8.007 1097-10* 1.227 003
Earth 5.972 190-107 9.824 7044-10* 1.000 005
Mars 6.416 930-10%° 1.055 6335-10* 9.306 972
Jupiter 1.898 130-10% 3.122 5675-10’ 3.146 370-10°°
Saturn 5.683 190-10% 9.349 2775-10° 1.050 857-107°
Uranium 8.681 030-10% 1.428 0951-10° 6.879 620-107*
Neptune 1.024 100-10%° 1.684 7220-10° 5.831675-10°°

Data for the masses of the planets and the surface area of the Sun 6.078 747 774 547-10% sm’ shows from
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the Internet from the website of NASA: http://solarsystem.nasa.gov/index.cfm
Based on data from Table 6, the criterion of the existence of extraterrestrial civilizations earth group K.

can be written as:

k
S .UARNS (12)

Kg = ~
¥ M,/S,

5. Discussion of results

1. The situation with the answer to the question, what phase of its evolution, the universe is currently
following. Presented in tables 2, 3, 4 and 5 of the calculation results of the Pi-Theory and experimental data
for conditions (1) follows that:

— project data “WMAP” (table 2) to determine the current values of the scalar spectral index and the age of

the Universe fully confirm her stay in phase, i.e. conditions n, <n._, and t, <t_; are met.

— project data “Planck” (table 3) by definition the current value of the scalar spectral index, fully confirm
the presence of the Universe in i phase, i.e. the condition n, <n_ . is met, but the data is by definition the

sz fi

current value of the age of the Universe confirm her stay in i+1phase, i.e. the condition t, <t_ is not met.
according to NASA (Table 4), theoretical calculations of the current value of the age of the Universe
confirm her stay in i phase, i.e. the condition t, <t_, is true, but according to the Particle Data Group

condition t; <t_; is not met.

— project data (table 5) by definition the current value of the age of the Universe confirm her stay in phase,
i.e. the condition is not met.
Conclusion: the question of determination of the current age of the Universe remains open.

2. The situation with the current age of the Universe using the physical parameters of the Earth and Sun
the next. Presented (table 4) the estimated results of the PI-Theory and experimental data it follows that
according to NASA before the transition of the Universe from the current phase, in which we now live, in
the next phase remained 355 thousand years, and according to the Particle Data Group we are already in
phase 4 356 thousand years.

Conclusion: for a more precise definition of the current age of the Universe should improve the accuracy of
experiments to determine the physical parameters of the Earth and the Sun.

According to the author, the exact definition of the current age of the Universe is of paramount importance
for experimental Cosmology. The fact that the rate of change of the parameters at the end of the current
phase of less (significantly) than the rate of change of these parameters at the beginning of the next phase.
This fully applies to the acceleration of free fall on Earth.

3. Knowledge of the criterion of the existence of extraterrestrial civilizations earth group will significantly
narrow your search of intelligent life on exoplanets.

In conclusion, would like to say the following: physicists should, within the framework of the international
project and in a short time, to determine in which phase of its evolution, the universe, currently is, and what
is its current age. Knowledge of these parameters will allow our civilization to determine the future
strategic goals of mankind as the subject of reasonable matter of the Universe.
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AHHOTanus: B ctatee, B pamkax [lu-Teopun ¢GyHmaMeHTaNbHBIX (U3NYECKHX KOHCTaHT, MPEICTABIICHO
TeopeTHuecKoe 000CHOBaHHME U SKCIIEPUMEHTAIbHbBIC JJOKAa3aTeIbCTBA TOUKH 3PEHHs aBTOPAa HA MEXaHU3M
IIpolecca MMEHHO DBOMIOIMHM BceleHHOW, a He JUHAMHMKU IIpOIecca HM3MEHEHHA €€ I1apaMeTpOB.
[IpuBenena ¢opmyna A8 KpUTEpUs CYIIECTBOBAHHS BHE3EMHBIX LUBWIM3ALMNA 3€MHOM TpYIIIHI,
MO3BOJISIIOINAs CYIIECTBEHHO CY3UTh KPYT IOMCKa OEIKOBOM pa3yMHOMH HU3HU HA HK30IJIaHETaxX.

Kirtouessle cnoBa: sBomronus BeesleHHON, KpUTEpHil CyIeCTBOBAHUS BHE3EMHBIX IUBUIHA3anuid, [1n-Teopus

1. BBenenue

B cratbe, B pamkax coznaHHoil aBTopoMm IIn-Teopun ¢pyHaamMeHTanbHbIX GU3NUYECKUX KOHCTAHT (Aajee
— IIu-Teopus), npeacTaBIeHO TEOPETHUECKOE 0OOCHOBAHUE U 3KCIIEPUMEHTANIbHbIE JJOKA3aTeIbCTBA TOUKU
3peHHsl aBTOpa Ha MEXaHWU3M Iporecca 3Boronuu BceenenHoil. B HaydyHOIl nMTepaType Kak-TO CTajlo
O0IIMM MECTOM MOAMEHSATh Ipoliecc 3BOMOLMK BceeneHHON IUHAMHMKON mpolecca H3MEHEHHs ee
napameTpoB. Uto 31eck nmeeTcs B BUAy? Ecim omycTUTh JeTanu, TO BCE Te XKe IMPOLECCH PaCIIMpEeHus -
CKaTHs, B3pBIBBI M OTCKOKM. IIpuBeseM mpocToil mpumep: eciv HaayBaTh BO3IYILIHBIH IIAp, TO B 4YeM
OyIeT 3aKJIIYaThCs MPOLECC MMEHHO ABOJIONMH 3Toro mapa? B yBenmnuenuun oObema? B u3MeHEHHH
Macchl MJIM Temmeparypsl? B 3ToM ciydae, MO MHEHMIO aBTOpa, HET HUKAKOM 3BOJIOLMHU, 3TO IIPOCTO
M3MEHEHHUE MapaMeTpoB Iapa u He 0osee Toro. Toraa yTo coboil OyaeT MpeACTaBIATh IBOJIIOLUS I1apa?
Bort otBeTy Ha 3TOT “NIPOCTON” BOMPOC U IMOCBSAIIEHA 3TA CTAThS.

2. Tepmuns! u onpeaenenus [lu-Teopuu

Bcenennasa — 3TO yHUKanbHas equHas aOCOJIIOTHO HM30JMPOBAaHHAs MapaMeTpUyecKas cHUcTeMa (Jaiee,
Cucrema), npeObiBaroliasi B AyaJbHOM TPUEIMHOM COCTOSIHHM M CYIIECTBYIOIIAsl B AyaJbHOM COCTOSTHHH
CBOMX MapaMeTpoB, KaXKIbIH U3 KOTOPBIX SBJISETCS (QYHKIMEH OT AYyadbHOrO TPHEIWHOTO COCTOSIHUS
CucremMBbl 1 U3MEHSAETCS B TPaHUIAX CBOMX SKCTPEMAasbHBIX 3HAUCHUN JAMCKPETHO-HENPEPHIBHBIM 00pa3oM
B KOHEYHOM JIMala3oHe.

Deonoyus Bcenennoti — 3TO mpouecc OOHOBIEHHS JyalbHOTO TPUEOUHOro cocTosiHUs Cucremsl H
JyaJdbHBIX COCTOSIHMM ee mapaMmeTpoB mpu (a3oBoM nepexone BcerneHHON U3 cOCTOSHUSA B COCTOSHUE,
IyTeM CO3/1aHus 0E€CKOHEUYHOM MocIe10BaTeIbHOCTH (Da30BbIX IEPEXO0B.

Hyanonoe cocmoanue Cucmemvr — 310 Korga Cucrema OZHOMOMEHTHO NpeObIBaeT B JBYX TPHUEAMHBIX
COCTOSIHHSAX “eCTh’: B COCTOSIHHMHU “‘eCTh Bce”, “‘ecTh Be3Je”, “ecTh Bcerga” M B COCTOSIHMU “‘€CTh HUYETO
“ecTp HMTIE”, “ecThb HMKOrAa . JpyrHMM CIIOBaMH, KOIJla OJHOBPEMEHHO CYIIECTBYIOT JBa TPUEIHHBIX
COCTOSIHHSI. COCTOSIHUE “‘€CThb MaTEpHsl, IPOCTPAHCTBO U BPEMs U COCTOSIHUE “‘€CThb OTCYTCTBHE MAaTEPHH,
IIPOCTPAHCTBA U BPEMEHU .

Hyanvnoe cocmosnue napamempa Cucmemsbl — 3TO OAHOBPEMEHHOE MTpeObIBaHUE ITapaMeTpa B COCTOSHUU
MUHUMAaJIbHOTO 1 MaKCUMaJIbHOI'O 3HaUEHUH J1ana3oHa CBOEro U3MEHeHus. [IpyrumMu ciioBaMu 3TO KOT1a,
HalpuMep, MaTepuanbHbli OOBEKT HAXOJUTCA OJHOBPEMEHHO B JBYX COCTOSHMSX: TSDKEIBIH—JIETKUH,
ropsiIuni—XONOAHBIN, O0NbIION—MaJeHbKUN U.T. 1.

Bcenennas, B mporecce CBOEH SBOJIONNH, OCYIIECTBIsAET (a3oBbie mepexoasl u3 1 ¢aspl (I — gucio
HarypaisHoro psiaa N ) B cienyronryro 1+1 ¢asy cBoero cymiectBoBanus. Pa3oBblil IepPEX01 MPOUCXOAUT
CICAYIOIMM 00pa3oM: B MOMEHT OKOHYAHHUS TEKyIIeH | (has3bl, 3HAYEHHS KOCMOJOTHYECKHX MapaMeTPOB
BceseHHoit OyayT paBHBI 9KCTPEMATbHBIM 3HAUCHUSM THX ITapaMeTpoB B Hauaine cieayromiei |+ 1dassr,

IpUYeM MaKCHUMaJIbHOE 3HaUeHU e NmapaMeTpa Tekymien ¢assl, Hanpumep, Bo3pacT Beenennoii t;,,, , cTaHeT

paBHBIM MUHUMAaJIbHOMY 3Hau€HUIO napamerpa t B HauaJie cieaymolueH ¢asbl.

(i+1) min.



3. [In-Teopus u IKCIEPUMEHT

Pemapka: eciam B TEKCTE€ CHUMBOJ MapamMeTpa MMeEeT HWKHHUM WHIEKC “ 777, TO 3TO O3Ha4aeT, 4YTO 3TOT
napametp B Ilu-Teopuu onpenenseTcs aHaIMTUYECKU, HIbKHKME uHaeKkesl “ T 7 u “1” o3mawaror, 4ro 310

3Ha4YeHue napamerpa B Touke daszosoro nepexona “ f ¢ mopsakoBsM HOMEpoOM “1 7.

[TycTs HaM M3BECTHBI TEKYIIHUE 3HAYCHHS] KOCMOJIOTHYECKUX MapaMETPOB — CKAJSIPHOTO CIIEKTPAIBLHOTO
uHaexkca N u Bospacta Bceemennon t,. OgHako 3HaHME DTUX 3HAYCHHUH BCE XK€ HE IO3BOJIUT HaMm
onpeneuTh B Kakod (a3e cBoel SBOJIONMH, B JAaHHBIH MOMEHT BpeMeHH, BcelleHHas HaXOauTCs H
HACKOJIbKO 3HaueHus N, u 1, B JaHHOM (ase yjaneHbl OT 3HAYCHHH Ny ¢y U T ¢ ;) Openpiaymen dassl u

3HaueHW#t N, . u t . B Touke (ha3oBOro mepexoma w3 Tekymieil (aspl ¢ MOPSIKOBBIM HOMEPOM | B

sz fi 7 fi

ciaenyromyro ¢asy. [l HaxoKaeHUs |, U3BECTHBIC 3HAUeHUsI N, ¥ t, CPaBHHMBAIOTCS C TEOPETHYCCKUMU
u t_, . [TopsaKoBbIil HOMep | TeKyIel (a3bl ONpenensieTcs U3 yCIOBHi

Uiy <t <t,q- 1)

3HAYCHUAMHU N 4

n <n, <n

sz f(i-1) srfi?

B ITu-Teopun nomy4eHo BrIpaskeHue Ui KocMooruueckoro napamerpa Ko (t) B Bume

s = 5 |, @)

A

rie K, (t) — xosdduiment noBepXHOCTHOH MIOTHOCTH MACChI C PA3MEPHOCTBIO [M -L’Z} 3aBUCSIIUI OT

BpeMenn t u ompenensiembiii u3 ypasuenuss K . (t)= f(t); M, — macca Bpamaromeiicsi BOKpyr 3Be3/1bI

pS
IIJIAHETHI, SA — I1omaab IMMOBEPXHOCTU 3BE3bI, BOKPYI KOTOpOfI BpamacTCAd I1J1aHCTa.

B IMu-Teopuu napamertp t_; sBmsercs GyHkuueil or mapamerpa =, — AyaJbHOTO cOCTOSSHUA CHCTEMBI

(byHKIIMOHATBHAS 3aBHCUMOCTD HEJTMHEITHAS):

tzzfi = f (EIIUi) . (3)
[Tapametp N, ; Takxke sBIserTcsa QyHKUMEH OT mapaMeTpa Eoui-
Ne, 5 = f(EﬂUi) . (4)

B cBowo ouepens, mapamerp =, sBaierca (yHKuued or mapamerpa N — HaTypalbHOro psfa uduceld

(byHKIIMOHANBHAS 3aBUCUMOCTD HEJIMHEITHAS):

Eau=fIN). (5)
C yuerom (5), 3anumem (3) B Buze
t.s = f(f(N)), (6)
a (4) B Buze
Ngq = f (f (N)) : (7
3anumem (2) B MOMeHT (pa3oBoro nepexoja, T.e. korga th =1 4
M
kpSﬂ'f (tﬂ'ﬁ) = S_P . (8)
A Jrt
C yuerom (6), 3anumieM (8) B BUje
M
kpSﬂf(f(f(N)): S_P (9)
A Jxf
Bpewms t, MoxHO onpenenuTh, 3Hast 3HaueHuss M, u S, , pemmB ypaBHeHHE
t=f| M| (10)
S



B Ta6Jumue 1 npencrapiieHsl pe3yabTaThl aHATUTUYECKUX PACYETOB KOCMOJIOTMYECKUX napamerpos t .,

N, 1 K g ¢ 1o dopmynam (6), (7) u (9) COOTBETCTBEHHO.
Tab6aunna 1
HanmenoBaHMEe KOCMOJIOTHYECKOTO TTapaMeTpa CumBon 3HayeHue
CKaJISIPHBIN CIIEKTPAIBHBIA HWHAEKC B MOMEHT OKOHYaHHS
Texymeii haser spomor Beeneroii* N, ¢ 0,966 549 694 957 291 146 471 526 486
MHTEpBaJI BpEMEHH OT Hadaia pacmmpenus Bcenennoit no t, 13,759 550 576 241 Mpx, et

MOMEHTa OKOHYaHUS TeKymen (hazpr*™*

K03 PUIIMEHT TTOBEPXHOCTHOH TMIIOTHOCTU MacChl CHUCTEMBI 4 P

) . ek Kyt 9824751112190 -10* r-cm
3Be3na-mianeTa’ B MOMEHT OKOHYaHHMsI TeKyIIeH ¢asbl

* [TapameTp ompeneneH ¢ TOYHOCTHIO 10 3HaueHus yncia ma: 3,141 592 653 589 793 238 462 643 383 2795;
** [TapameTp ompeesicH ¢ TOYHOCTBIO JI0 Cpe/Hero 3HaueHus nocrosiHuoi Pundepra (CODATA 2010).

B Tabauue 2 mnpeactaBieHbl pe3ysbTaThl CPaBHEHHS TEOPETUUECKUX PACUETOB KOCMOJIOTHUYECKUX
napamerpoB N, u t (Tabmuua 1) ¢ nanaeiMu npoexra “WMAP”.

Taoauuna 2*
Parameter WMAP +eCMB +eCMB+BAO +eCMB+H, +eCMB+BAO +H,
n, 0,972+0,013  0,9646 + 0,0098 0,9579°2%%%1 0,9690°3.5% 0,608 + 0,0080
Ny, — N, 0,005 +0,0020 +0,0086 ~0,0004 +0,0057
t, (Gyr) 13,74+ 0,11 13,742 + 0,077 13,800 + 0,061 13,702 + 0,069 13,772 + 0,059
t, - +0,02 +0,018 0,040 +0,058 0,012

* Ctpyktypa Tabnuusl 2 n ganssle 114 N, u t, npuseneHsl u3 crathk (Tabmuna 4), pasmeleHHON B ceTn
WurepHer o agpecy: http://arxiv.org/abs/1212.5226v3

B Taoaume 3 mnpeacraBieHbl pe3ysIbTaThl CPABHEHHUS TEOPETHYCCKUX PACUCTOB KOCMOJIOTHYECKUX
napametpoB N, u t  (Tabmuma 1) c nanaeMu poekTa “Planck”™.

Tabanma 3*
Planck + WP Planck + WP + highL Planck + lensing + WP + highL | Planck + WP + highL + BAO
Parameter | Best fit 68% limits Best fit 68% limits Best fit 68% limits Best fit 68% limits
n, 09619  0,9603 + 0,0073 0,9582 0,9585 + 0,0070 0,9624 0,9614 + 0,0063 0,9611 0,9608 + 0,0054
N, —N;  +00046 +0,0062  +0,0083 +0,0080 +0,0041 +0,0051 + 0,0054 +0,0057
to (Gyr) 13,8242 13,817 + 0,048 13,8170 13,813 + 0,047 13,7914 13,794 + 0,044 13,7965 13,798 + 0,037
t”f - t_o -0,0646 - 0,057 -0,0574 - 0,053 -0,0318 -0,034 - 0,0369 -0,038

* Ctpyktypa Tabmuns! 3 u naHusle ans N u t, npusenens! u3 ctatbu (Tabmauna 5), pasmelnieHHON B ceTH
Hutepuer mo anpecy: http://arxiv.org/abs/1303.5076v3

B Tab6auue 4 npeacTaBieHbl pe3yJbTaThl TEOPETUUECKUX pacueToB 1o (opmyiie (10) kocMonornyeckoro
napamerpa t_ u erocpasrenusc U ; (Tabmuuna 1).



Taoauua 4

HcxoHbIE TaHHbIE Pe3ynbrarel pacyeToB KOCMOJOTHYECKUX IaPAMETPOB
VcTounnk Mg R, S,=4-7-R? Eps =M, /S, t t —t,
JaHHBIX x10% r x 10° cm x 10%% cm? x10* r-cm 2 crmBot MIIpA. JET MIpAd. JeT
. 5972190 695508 6,078 748 9,824 704 t! 13,759196  -0,000 355
NASA 5,972 2 6,955 1 6,078 783 9,824 664 t'f 13,758892  —0,000 659
PDG®  59726(7) 6,9551(4) 6,078 783 9,825 322 t" 13,763907  + 0,004 356

# Mcxonuble nanuble ¢ caiita NASA: http://solarsystem.nasa.gov/index.cfm;
® Yexonublie nannbie ¢ caiita Particle Data Group: http://pdg.Ibl.gov/2014/reviews/contents_sports.html .

B Tabamume 5 npencraBieHbl pe3ylbTaThl CPABHEHHSI TEOPETUYECKUX PACYCTOB KOCMOJOTMYECKHUX
napameTpoB t ; (Tabmuua 1) u t, (Tabmuma 4) ¢ nanabIME t) mpoexTa “Planck”.

Taodauna 5
Planck + WP Planck + WP + highL Planck + lensing + WP + highL | Planck + WP + highL + BAO
Parameter | Best fit 68% limits Best fit 68% limits Best fit 68% limits Best fit 68% limits
t, Gyn 13,8242 13,817 + 0,048 13,8170 13,813 + 0,047 13,7914 13,794 + 0,044 13,7965 13,798 + 0,037
E -t 0,0646 0,057 0,0574 0,053 0,0318 0,034 0,0369 0,038
E — t; 0,0650 0,058 0,0578 0,054 0,0322 0,035 0,0373 0,039
E - th / 0,0653 0,058 0,0581 0,054 0,0325 0,035 0,0376 0,039
t, -t ooes 0053 00531 0,049 0,0275 0,030 0,0326 0,034
4. KpuTepuii cynecTBOBaHHSI BHE3eMHbIX IIUBUJIM3ALM i
3anuuieM KpUTepUil CyleCTBOBAHUS BHE3EMHBbIX UBMWIM3auilt K,
kpSnf
K, =———=const. (11)
M, /S,

B Ta6Juuue 6 npencraBieHsl pe3yinbTaThl pacieToB K

civ

Taoauua 6

urs iaHeT COIHEYHONU CUCTEMEI.

ITnanera*

Macca M (1)

Ks=My/S, (r-em™) K

civ — "“MpSxf

=k

K s

Mepkypuit
Benepa
3emiist
Mapc
IOnurep
Carypu
Ypau
Henryn

3,301 040-10%
4,867 320-107
5,972 190-107
6,416 930-10%°
1,898 130-10%
5,683 190-10%
8,681 030-10%
1,024 100-10%°

5,430 4606-10°
8,007 1097-10*
9,824 7044-10*
1,055 6335-10*
3,122 5675-10’
9,349 2775-10°
1,428 0951-10°
1,684 7220-10°

1,809 193-10"

1,227 003
1,000 005
9,306 972

3,146 370-10°°
1,050 857-107°
6,879 620-107*
5,831 675-107




* Jlanuble ang mMace nyaneT M, u mnomaznu nosepxnoctu Comnua S, =6,078 747 774 547 -10% cm?
npuBeeHsl u3 cetu Muteprer ¢ caiita NASA: http://solarsystem.nasa.gov/index.cfm
Hcxons u3 nanubix TaOauiel 6, KpuTepuil CyIleCTBOBAHNS BHE3EMHbIX HUBUIM3ALUN 3eMHON rpynnbl K

3alMIICTCS KaK:

k
K. =—27" 1. 12
¥ M,/S, 12

5. O6cy:k1eHne pe3yJibTaTOB

1. Curyamnus ¢ OTBETOM Ha BOIpOC, B Kakoi (aze cBoeil »Bomonuu BcenenHas B Hacrosiiee Bpems
HaXoAuTcs, caenyromias. M3 mpencraBieHHbIX B Tabmunax 2, 3, 4 u 5 pacueTHbIx pesyibTaTtoB [Iu-Teopuu
U SKCTIEpUMEHTAIFHBIX JaHHBIX HAa COOTBETCTBHE ycioBusM (1) cienyer uro:

— nanHbple npoekta “WMAP” (Tabnuuma 2) no omnpeneneHUI0 TEKYIIMX 3HAu€HUH CKaJIspHOIo
CIIEKTPaJbHOr0 MHAEKCA U BO3pacTa BceleHHO MOMHOCTBIO NOATBEPIKAAIOT ee mpedbiBaHue B 1 (ase, T.e.
u t, <t

ycCJioBus ns <n BbINOJIHAIONCA.

s fi 7 fi
— nanHble mpoekta “Planck” (Tabmuma 3) 1o OmpefeeHHI0 TEKYIIEro 3HAYEHHUS CKaJsPHOIO
CIIEKTPAILHOIO HHJEKCAa MOJHOCTBIO MOATBEPKAAIOT NpeObiBanne Bcenennoit B | (ase, T.e. ycioBue
n, <n

i 6bINOJHAemcs, HO JTaHHBIC II0 OIIPCACICHHIO TCKYLICTO 3HAYCHUA BO3pacTa Bcenennoit

HOATBEpKAAtOT ee mpedbiBaHue B 1+1 dase, 1.e. ycnosue 1, <t e svinoansemes.

— no nanabiM NASA (Tabauisl 4), TEOpETHUECKUE pacyeThl TEKYIIEro 3Ha4YeHUs Bo3pacta BceneHHoi

HOATBEPXKAAIOT ee mpebObiBanue B | dase, T.e. ycnosue t, <t . swinoausemcs, Ho no nanueiM Particle

1
Data Group ycnoBue t, <t_;; ne suinoansemcs.

— nmanHble mpoekta “Planck” (Tabauma 5) mo ompeneseHHI0 TEKYyIIEro 3HaueHHs Bo3pacTa BceneHHOM

noATBepkaatoT ee npebbBanue B 1+1 dase, T.e. ycnosue t, <t ne svinonnsemes.

1
BriBoa: BOnpocC € onpeaesieHneM TEKYIIEro Bo3pacra BeenmeHHoN 0CTaeTcst OTKPBITHIM.

2. Cutyanusi ¢ oIpeAelieHHeM TeKyllero Bo3pacta BceneHHORl ¢ ucnonb3oBaHHEM (PU3HUECKHX
napameTtpoB 3emum u ComHna, cienyromas. M3 npeacraBinennsix (Tabmuma 4) pacuyeTHBIX pe3ysIbTaTOB
[Tu-Teopuu u SKCIIEPUMEHTAIBHBIX JaHHBIX cieayeT, yTo mo gaHHeiIM NASA 1o nepexona BcenenHnoi u3
TeKymiei | (asbl, B KOTOPO MBI celidac kuBeM, B clenyromyro i+1 ¢asy ocramocs 355 Thic. IeT, a 1o
nanneiM Particle Data Group msl yxe sxuBeM B | +1dase 4 356 Toic. JieT.

BriBoa: nis Gosiee TOUHOTO OmMpeeieHns TEKYIIero Bo3pacta BceneHHOM cliegyeT MOBBICUTH TOYHOCTH
9KCIEPUMEHTOB I10 ONpeesieHuIo pu3nyeckux napameTpon 3emian u CosHia.

Ilo MHeHHMIO aBTOpa, TOUHOE ONpEAENIEHHE TEKYLIero Bo3pacta BceneHHoW siBIsieTCs NEPBOCTENEHHOM
3ajaden dKkcnepuMeHTanbHon KocMmonoruu. Jleno B TOM, YTO CKOPOCTh M3MEHEHUs M1apaMeTpOB B KOHIIE
Tekymel (a3pl MeHbIIIe (CYIIECTBEHHO) YeM CKOPOCTh U3MEHEHHUS dTUX NTapaMeTpOB B HA4YaJe CIEAYIOIICH
¢a3pl. ITO B MOTHOI MEpPEe OTHOCUTCS M K YCKOPEHUIO CBOOOTHOTO MaeHUs Ha TJIaHETe 3eMJIsl.

3. 3HaHUE KpUTEpUs CYIIECTBOBAHUS BHE3EMHBIX [IUBUIIM3ALMI 36MHOM I'PYIIIIHI TO3BOJUT CYIIECTBEHHO
CY3UTb KpPYT MTOMCKA pa3yMHOM KM3HU Ha SK30ILJIaHETaX.

B 3akmodenue, XoTenock Obl CKaszath cieayromiee: Gu3nkaM HeoOXOAUMO, B paMKax MEXIYHapOIHOTO
IIPOEKTa U B CKATble CPOKHU, OIPENIEINTh B KaKoi ¢a3e cBoeil sBotonun Beenennas, B HacTosIee BpeMms,
HaXOJIMUTCS W KaKOB €€ TEKyUIMH BO3pacT. 3HAHHME ITHX NapaMeTpPOB IMO3BOJUT HAIIEW CEroaHsIIHEH
UBUJIM3AIMN ONPEICUTh Ha OyayIiee CTpaTerHuecKre 3a/ladd 4eloBeYecTBa KaK CyObEeKTa pa3yMHOM
Marepuu BceeneHHOM.
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