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Abstract. The stochastic deformation and stress fields inside the fractal quantum system
are investigated. It is shown that in the coupled system (dislocation — quantum dots) the
presence of fractal quantum dot leads to a curvature of fractal dislocation core. For the
fractal model of the Universe the relations of cosmological parameters and the Higgs
boson are established. Estimates of the critical density, the expansion and speed-up
parameters of the Universe (the Hubble constant and the cosmological redshift);
temperature and anisotropy of the cosmic microwave background radiation were
performed.
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1 Introduction

The development of the technique of spatial scanning made it possible to
determine the speed of expansion of the Universe, the cosmic distances to the
far Galaxies with great accuracy. This resulted to the discovery of the
accelerated expansion of the Universe (Riess [1]). The latest achievements of
the Universe researches were discussed at STARMUS-2016 [2]. Based on the
analysis of supernovas burst of type la, a new value of the Hubble constant Hp;

(Riess [3]) is determined. In [3], possible reasons for the accelerated expansion
of the Universe are discussed because of the presence: of zero energy and
vacuum pressure (dark energy); an unknown dynamic field (possibly the Higgs
field, Higgs [4]). Possible reasons for the anisotropic expansion of the Universe,
the nature of the dark energy, the anisotropy of the cosmic microwave
background (CMB) radiation were discussed in (Greene [5]). Large-scale
structures of the Universe (voids and superclusters of Galaxies) form a "cosmic
net" and influence on the temperature of the CMB radiation. In this case, relic
photons passing through voids are colder in comparison with relic photons that
pass through superclusters of Galaxies. Information on collisions of
supermassive black holes at early stages of the formation of the Universe can
retain relic radiation (Penrose [6]). At the same time, the appearance of ring
structures may appear on the cosmic microwave background map of the
Universe. After the merger of two black holes (Hawking [7]), the radiation of
gravitational waves is possible (Abbott [8]). The hypothesis of the hierarchical
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structure of the Universe became the basis for fractal cosmology. As separate
elements of large-scale fractal structures, Galaxies, clusters and superclusters of
Galaxies, the largest supercluster — Great Attractor, walls, filaments, voids are
considered (Novosyadlyy [9]). Nanoscale fractal structures (based on the theory
of fractional calculus) have been studied in [10-14]. In (Abramov [10, 11]), the
parameters of the Higgs boson and the vortex-antivortex pair in a fractal
guantum system are established. Quantum points, attractors, and the behavior of
the deformation field of coupled fractal multilayer nanosystems have been
investigated in (Abramov [12], Abramova [13, 14]). When creating a fractal
model of the Universe, these models for fractal dislocations, quantum dots can
be used as separate elements in modeling the deformation field of relic radiation
and supernovas burst.

The aim of the work is to establish the connections of some cosmological
parameters and the Higgs boson, to simulate the deformation field of the
coupled fractal system (dislocation - quantum dot) within the framework of the
fractal model of the Universe.

2 The Hubble constant and the Higgs boson

One of the main cosmological parameters is the Hubble constant Hy in the
Hubble law [1, 3]

v=Hgr, or cz=Hgr, (1)
where v is the speed of the Galaxy, r is the distance to it, ¢ is the speed of
light, z is the redshift. From this law follows the phenomenon of expansion of
the Universe (metric expansion of space), which is experimentally confirmed on
the scale of the cluster of Galaxies. In the early cosmological models it was
assumed that the expansion of the Universe slows down, that is, the Hubble
constant H, decreases. Measured by Cepheids (not using redshifts), the values

of the Hubble constant and velocity were assumed to be equal to
Ho= Hop= /Lo =70.415674km-s *. Mpc 1=2282.10 8Hz, v =1y, =

=7.0415674-10%cm-s 1. Here Ly =Narp = 0.30857-10°°cm ; Avogadro number

is N, =6.025438-10°%; ry =10°ly, |y = N5 *pc =51.2112149nm. However,

the measurement of cosmic distances from supernovas burst of type 1a [1] in the
expanding Universe and the agreement of these measurements with the data on
redshift led to the discovery of the accelerated expansion of the Universe.
According to the latest data [3] the Hubble constant s

Hg = Hoy =ty / Lo = 73.2km-s ™1 Mpc ™t = 2.3722332:1078Hz, speed is

V=1 = 7.32-10°cm-s™2. Since Ho1 > Hgy . it was concluded that there is an

unknown energy with a negative pressure (dark energy), which is responsible
for the accelerated expansion of the Universe. The characteristic distances

Loz = GHoz', Lop = CoHor- are equal Loy =4.2574359Gpc , Ly, = 4.0954948Gpc
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where ¢ is the limiting velocity of light in a vacuum. The distance Ly
corresponds to the event horizon, and Ly is the distance to the supernova of
type la. The characteristic frequencies are equal to

Vap =Ny Hop =tiolg 1=1.3750050MHz , 175 =N, Ho;=tp;rg 1 =1.4293744MHz,
and  Ov, =1y —15>=54.369458kHz is the frequency difference. The velocity
difference vy =gy —1p2 = 2.784326-10° cm-s * s close to the usual sound

velocity in a condensed medium. The equations of connection for parallaxes
¥n2+ Py [15] with characteristic distances Lo, , Ly; have the form

LoaLo ™= (Sing,0) = 110p= 42574359 ; Loylg" = (sings) ' =gy = 4095.4948. (2)
In our model | the main parameter is the parameter Qygq, which is determined
by expressions of the form

Qro =Ho1/Hoo = Loa / Lor =102 / mor =singg /sing, . €)
Using the obtained numerical values, we find Qqg=1.039541282. The

declination angle 64 of the ecliptic axis to the equator can be determined from
expressions

sin? 6o =4(Quo —1); 05?649 =5—4Quo = [sinba ;
2 2, . 2 2 :
bia =100a;  72H —bia=1; o =1+2[&ya|- (4)
The relationships for by, and 7y are obtained in [1, 3]. For model | the
numerical values are by, =ty =1.559718408 ; |&4af =|¢n [F= 0.181800122;

6o = 23.43446018°. Value hyy >1 [10, 11] indicates at the presence of

condensates of effective atoms and Higgs bosons. By analogy with [10, 11] we
introduce a quasi-one-dimensional lattice with two atoms in a unit cell (such as
an effective atom and a Higgs boson with rest masses my and Mpyq). The

basic relationships of parameter | |2 with the rest masses my and My are
2 : :
[on[" =My /Myo =My Imyo =Ey /Eyo =Ry /Ryoi Mpa =NaMy;
Mfo=Namyo; Ry =2GMpa /5 Ruo=26M{jo /5. ©)

Here My = Nymy =24.411587589, myg = N;Myg =134.2770693g and
Eq =22.73090194GeV, Epg=125.03238GeV are molar masses and rest

energies of an effective atom, the Higgs boson; Ry =21.84067257 um,
Ryo =120.1356321um allow the interpretation of the Schwarzschild radii of

black holes with masses My,, M/; G=667210%cmy 572 is
gravitational Newtons constant. Based on (3) - (5) for calculating the frequency
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(type vy =1a1Slix» Yhx = a2Sfx ) and mass (of the type Npy = NoSfy , Where
Ng is the total number of effective atoms) spectra, taking into account the

condensates of effective atoms and Higgs bosons by analogy with [10, 11], we
find the parameters of the theory S{i (x=1,2,3,4 )by the formulas

|01 =881 = (sin®640)/4=Qo—1; Sfa +|Sg1|=0.5;
Slip =S¢ =((2—cos* f40)"* —1)/4; S5y —S =05. (6)
The numerical values of these parameters are |Sg;|=0.039541282,
Sgp =0.03409, Sy; =0.460458718, Sy, =0.53409. From the calculated
value oy = sin Go =0.025016208 we find the densities distribution
functions of the Bose (ngy, ng;, N2, Ng» ), Fermi (ngq, nfq) types
Mgy =20y /(I—oy); ng—ng;=1; ngy=1/ng;; ngp—ngy =1;
Ny =1/(1+ng2); nep=1/(Q+ng); Neg+ngg =1. ()
In model I values of parameters are n-; = 0.951188659, {4y = Qno +|S,i|1| =
=1.079082564, Oy =|%H |2 /4=0.045450031. They can be used as

estimates of the sum (4, =ng,) of densities (normalized to critical density)
Qg1 =0+ of dark energy (€24, =0.7255943) and cold dark matter
( O = (NE1 —Ng1) /4 =0.2255943), the total density of the Universe (),
ordinary baryons density of the matter (£, ).

For model Il the main parameter is the declination angle 6z of the ecliptic
axis to the equator. By analogy with (3), (4) parameter Qg is determined from
equations of the form

sin? 6o =4(Qeo —1);  c0s? bg =5—4Qgg =[sinbg, | ;
2 2, . 2 2 ) .
bEa =1970ka; 72 —PEa =1, T :1+2|5Ea| ;
Qeo = Heo/Ho2 = Loz / Lgo =m02 / meo =sinweg /singp. (8)
From the known inclination angle of the ecliptic axis to the equator
Oz = 23.43928108° [15] from (8) we find parameters Qo =1.039556635,

be, —1559327942,  |¢e,f =0.18166,  Hgo = 2.372268241.10 8 Hz,
Leg =4.0954343Gpc . In this case the characteristics frequency, speed are

Veo=NaHga =tgoly 1=1.4293955MHz , 1o =7.320108110°cm-s 1 ; differences
are Svg = vgg —vap = (Ugo —tgp)To © = 75.6454706kHZ , vg = vgg — gy =
—2.784326-10° cm-s *. The calculated values of the Hubble constant Heg.,
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the distance Lgq to the supernova of the type la are close to those measured
Ho1. Loy [3] for the accelerated expansion of the Universe. Value bg, >1

again indicates at the presence of condensates of effective atoms and Higgs
bosons. We introduce a quasi-one-dimensional lattice with two atoms in an
elementary cell (such as an effective atom and a Higgs boson with rest masses

Mga and My o). The basic relationships of |§Ea|2 with mg, and My, are

2 .
|éeal” = Mga / Mo = Mga / My = Ega / Ero = Rea / Rio
2.
Rea = ZGMéa I Méa = NaMg,. ©
Here Mg, = Nymg, =24.3927724g and Eg, = 22.71338215GeV are molar
mass and rest energy of an effective atom in model 11; Rg, = 21.82383892 pm

admits an interpretation as the Schwarzschild radius of a black hole with mass
Mg, . To calculate the frequency (type g, =1goSgy) and mass (of the type

Ngy = NggSgx, where Ngg is the total number of effective atoms) spectra,

taking into account the condensates of effective atoms and Higgs bosons, we
find the parameters of the theory S{, (x=1,2,3,4) for model 11 by formulas

|St1] = (sin 60) /4 =Qeo —1;  S3+[Sty| =05;
Sty =((2—cos* g2 —1)/4; SL,—SL, =05. (10)

The numerical values of these parameters are |Sé1| =0.039556635,

St, =0.034101373, Sgg =0.460443365, Sg, =0.534101373. From the

calculated value o =sin* 09 =0.025035638 we find the densities

distribution functions of the Bose (g3, N3, Nga , g4 ), Fermi (Ng5, NEo) types
Ng3 =20y /(1—oy): ng3—ng3=1; Ngg=1/Ng3; Ny —ngg =1;

Nep =1/ (L+ngs); ey =1/(A+ng3); Nep+nfy=1. (11)

Values are equal nf,=00951151673, O =Qgq +|SE|=1.07911327,

Oy = |§Ea|2 [ 4=0.04541E, Parameters Nfy =S40 =Uo +%2, Doy Qb2
allow interpretation as a sum of the densities of dark energy (€2,,=0.7255758)

and cold dark matter (), =(nf,—ng5)/ 4=0.2255758), the total density of the

Universe, ordinary baryons density of the matter. They can be used as estimates
of these parameters in model I1.
The difference in the inclination angles of the ecliptic axes to the equator from

models Il and I is equal 80y = 6o — 6o =17.35524" . This value is close to

value 24y, where ¢, =8.794148" is the parallax of the Sun [15]. Condition
06 = 24y makes it possible to combine models | and I1.
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3 Parameters of CMB radiation and Higgs boson

To describe the parameters of the CMB radiation (model I11), we introduce
random variables &”, ()", 9", (9”)", which are the sums of independent
random variables Ay, AeHo, Aegr, Nego (With binomial distribution laws)

Na Na
. A A . oa +. . oa T
£'=3 fenrs R =2 fen2: femi=aban; ez =Biby:

i=1 i=1
Na Na

¥'=>fecr: (9" =D frez: froi=at8; froz =ik (12)
i=1 i=1

Here for the description of elementary excitations (by analogy with the theory of
semiconductors) for the operators of occupation numbers & ay , by , aé“aG

bgbG a "hole" representation is used. The expected values for these operators of
Fermi type are determined by expressions

M(frH1) =1-Qn s M(frH2) = Q s M(firg1) = Qs i M (firg2) =1-Qs , (13)
Which are carried out at Qy €[0;1], Qg €[0;1]. Symbols "+" and "M " mean
the operations of hermitian conjugation and expected value. For Qg >1
operators of Fermi type fizy1, Ngyo are replaced by operators of Bose type

A1 =CHiCh . Mgz =CnCh  with expected values M(Agyy) =Qy —1;

M (g ») = Qy .For the random variables %, (X”), y”, (§”)" we obtain

M (R")=Ng[l-Qu | s M((R"))=NaQp s M(§")=NaQs s M((§"))=Nq (1-Q5) -(14)

A ~

On the other hand, random variables %", (X", y”, (§")" are connected with

one-dimensional random variables %', (X)", 9", ()", %, &, ¢,y" (each
of which has two possible states) by the relations
R =% 1205 K =%2—%Qu: 9 =9Naltio: 9" =9—¥l-Q);
= 12 ()T =) Na /v (15)

Possible states for X and § are described by parameters ¥y, vg and Yy, 14q,
which are related to parameters of graviton and Higgs boson [11] by relations

Eg =Mg& =h27Narg s Mg =Nas 5 o/ Eg =Mpjg /Mg = Ny - (16)
Here Mg, mg are molar mass and rest mass of graviton; Nyg —1.031830510'° ;

Eg =12.11753067 eV and N, =2.9304515GHz , 15 =4.863466410 °Hz

are characteristic energy and frequencies for graviton. Applying the operation of
expected value to (15), we find

M (%) = %Q4 +206Na[l—Q |5 M(X) = 206Ny [1- Q4
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M(9) =140Q +%1-Q%): M) =110Q- 17)

Taking into account the conditions for the equality of expected values

M(y)=M(&") from (17) and dispersions D(9')=D(x"), we find two
equations for search eigenvalues v,q, 1, depending on parameters Qy , Qg

oQs =20 Ny |1—QH | v 25Ny 1 1—-Q) = 10K I]_—QH | . (18)

From equations (18) we find the basic nonlinear equations for functions Qg ,

Bg ., that depend on an arbitrary argument Q
QG =Qq(—Qy)’/Q+Qy1—Qy)); Bs =1-2Qs. (19)
Dependences of functions Qg, Bg and derivatives Vo =dQz/dQy,

Ag =dVp /dQy on Q are givenon fig. 1.

15 1 1 !

' !
T : T
03 il ) I ——
0 : -2 \\:

| |
L g, o e T = Oy
o i 5) AQ [il pld
15 ! / ! / \

I

N Ji
0.5 / | l <5 ! !
T iV .
-0.5 ! 1

=9 5 0 > 0y -4 =2 0 2 Oy
Fig. 1. The behavior of functions Qg (a), Bg (b), Vg (c), Ag (d)on Qy .
Vertical and horizontal asymptotes are dashed dotted lines.
Indicated functions Qg , Bg, Vo admit representations
Q=) /Q: Be=(Qu7 —Qu)IQy ~Qig)” +(Q6))/ Q:
Vo =3(Qn ~Qu2)(@ ~Qua)b s Q= Q4 ~QulQ ~Qis)’ +@Qis)]. (20)
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Here Qi =—0.465571232; Qy,=1/3; Qf5=ReQys=1.232785616,
Qfis =ImQys =0.792551993; Qs =1; Qg3 =ReQyg =0.122561167,
Qfjg =ImQyg =0.744861767 and Q7 =1.754877667 determine positions

of the vertical asymptote (fig. 1 a, ¢, d); local maximum (fig. 1 a) or minimum
(fig. 1 b); complex zeros of the function Q; local minimum (fig.1a) or

maximum (fig. 1 b); complex and real zeros of function Bg (fig. 1b). Values
Q3 =0.700790572 and Qg =1.537746366 determine positions of the
inflection points for Qg (fig. 1a); local minimum and maximum for Vg
(fig. 1 c); zeros of the function A (fig. 1d). The horizontal asymptotes are
defined by equations Qg =1 (fig.1a), Bg=-1 (fig.1b). Values
Qo =1.150931347 and Q19 =1.863868407 determine positions local
maximum and minimum for function Aq (fig. 1d). Values of functions

QG Q) Vo@u), A@Qu), 4o(Qy), calculated for some values of Qy

(Qq <1 and Q4 >1) for models I and Il are given in table 1. When passing

through the value Qq =1 function Vg changes sign in both models (fig. 1 c,

table 1), and function Ag remains positive and increases (fig. 1 d, table 1).
Table 1. Numerical values of parameters for models I and I1.

Parameters Model | Model 11
Qn 1/ Qo CHo 1/ Qo Qo
QG 0.001389864 0.001622699 0.001390880 0.001623981
VQ -0.071534724 0.083501447 -0.071559680 0.083535470
AQ 1.756606245 2.216025177 1.756510478 2.216099863
0, GHz 160.3988698 142.8161605 160.3415137 142.7588046

Variant Vg >0 and Ay >0 corresponds to the accelerated expansion of the
Universe. At the same time, for model I, the calculated value of the frequency
veo(Qry) is near the maximum of the CMB radiation at frequency 160.4GHz,

and the value 2,4(Qg) Iis shifted to the long-wave region (redshift effect). A
similar redshift effect is observed for model Il with shifted values of frequences

veo(Qed) and 14o(Qep) - To describe the anisotropy of the CMB radiation on
the basis of [10, 11], we write the expressions (at N =0, Ag = 0), relating
temperatures Tp, Tx [16] with the temperatures of the CMB radiation
T, =2.72548K , the phase transition T,y [10, 11] and other spectral parameters

) . 2.
Ta=2TeuNp2: Nz = NgaSfio = NoSpp = NegoSg2: 2501/ 2502 = (£5)°
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Ng2 =[(NGY’ —(6NGY*T'%; Ngy =[(NG)* + NGV’ T2 Neg =T /T ;

2e01 = 2ABA0 + (A T2 2500 = 2ABA — (D012 TA=T, /2hy;
Zpp =Tp | (TA+6Tp) s Zpp +2) = Npa s 6Tpa =Ta —Ta; 26T, = NyQ36Ta - (21)
On the basis of (21), the T =100.06602nK
S/;» =0.034978505, N§ =3.73846796-1C° [10, 11] for SN§ =0, Aj =0 we

initial  parameters
find values Ny =1.307835827-10%, Ty =2.61739852mK  [10, 11];
Tx =2.635582153mK ;  root-mean-square  deviation  of  temperature
6T, =18.183633uK ; number of relic photons N,, /2 =520.6467375; normal
redshift zp, =1034.109294; cosmological redshift Z[/l =7.184181; the

temperature difference between the hot and cold regions of the CMB radiation
(due to the presence at Q3 =0 of dipole anisotropy) 6T, = 6.634559017 mK ;

nggs field 2502 = 2EH0 = 2801. At 6Né Z= O, A6 = O, we find the
parameters (table 2) and the value N, =1.293903061-10% . Temperatures
T =2.589514592mK , T4 = 2.607698225mK are shifted down at practically
unchanged 6Ty . The number of relic photons N, /2 =526.2530685, the usual
redshift zp, =1045.16695, the cosmological redshift zlj =7.339187, the

6T, =6.706mK increase. The Higgs field 2eg,
decreases, and the energy of the two coupled Higgs bosons 2¢j, increases and
at 6Ny =06Ng they 2eqp = 246.1873393GeV
2¢; = 253.8829698GeV .

temperature difference

become  equal

Table 2. Numerical values of spectral parameters.

5N§ SN§ = 6N§ 5N§ = 6Ngg 5N§ = 6N,
Parameters 5.40854003 10 6.48421997 10" 6.55788523.10°
No1 3.777388746-10° | 3.794284356-10° | 3.795550194-10°
Ng2 3.699137688-10° | 3.681805481-10° | 3.680500523 -10°
v = ONg /' Ng 0.144672633 0.173445915 0.175416382
(€6)" = Ng1/Néa | 1021153865 1.030549923 1.031259246
Ay =1oEn0.GeV | 1508876362 2168635559 2193272771
2201, GeV 2526681572 253.7982984 253,8829698
2202, GeV 2474339724 246.2746274 246.1873393
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4 Simulation of the deformation field of a coupled system:
dislocation - quantum dot

Function Bg(Qy) from (19) and fig. 1b is nonlinearly related to the

dimensionless displacement function of the deformation field u in the fractal
model of the Universe. The behavior of such deformation and stress fields is
essentially stochastic. The deformation fields of the relic radiation and supernova
bust are modeled by deformation fields of the fractal dislocation (the set of
quantum dots with small radius) and the quantum dot (with an imaginary
attractor), respectively. By analogy with [10, 11] the behavior of function u for
the coupled system (fractal dislocation — fractal quantum dot) is first modelled
by expressions for constant moduli k; =0.5 of elliptic functions

2
U=ZRi(1_ai)BGi/Qi ) BGi :1—25n2(u—u0i,ki);
i=1
Qq = Pian+Ppiam;  Qp = P —bi2(N—Ngp)* /0 —bpp(M—mgp)* I . (22)
Simulation is performed on a discrete lattice N;x N, x N3, whose nodes are
given integers n, m, j (n=],_N1; m=1N,; j=1,N3), N, =240, N, =180.
Here o; =0.5 is the fractal dimension of the deformation field u along the Oz -

axis (¢ €[0,1]); ug; =29.537 are the constant (critical) displacements. The
simulation results are given in fig. 2.

50 100 150 200 12 5 100 15, 2000 50 100 150 200 A1
8 Ry =1Ry=0 b) Ry =1R, =1 ) Ri=1Ry=-1

50 100 150 200 17 50 100 150 200 1 50 100 150 200 77
d) R =0,R, =1 & R =-1LRy=1 f) R =-LR, =—1
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Fig. 2. Cross-sections u €[-0.5;0.5] (top view) for dislocation (a), quantum dot (d),
coupled system (b,c,e,f) with constant modules k; .

The fractal dislocation (i=1) is described by parameters p;; =-0.0739;
p5; =0.0975.

The fractal quantum dot (i=2) is describped by parameters
Php =—3.457-10; b, =byy =1;  ngp, =119.1471;  my, =89.3267;
Neo =44.4793; mg, =25.7295 .

Parameters R; determine the orientation of the deformation fields of separate

structures in the coupled system.

The displacement functions are real functions. Near the localization region of
the fractal quantum dot, the curvature of fractal dislocation core is observed
(fig. 2b,c.e,f).

The nature of this curvature depends on the mutual orientation of the
deformation fields of the separate structures (fig. 2a,d) in the coupled system.
With different orientations (fig. 2c,e), the shape of this curvature is convex; with
the same orientation (fig. 2b,f) is concave.

When modelling early stages of the formation of the Universe or transient effects
after a supernova bust of type la, we assume that the modules k; are functions of

the indices n, m, j ofthe bulk discrete lattice.

50 100 150 200 1

50 100 150 200 1 50 100 150 200 17
a.) R1=l,R2=O b) R1=0,R2=1 C) Rl=l,R2=1

50 100 150 200 17 50 100 150 200 17 50 100 150 200 2
d) Ry=LR, =0 e R=0R=1 )R =1LRy=1

Fig. 3. Cross-sections Re(u;) €[-0.5;0.5] (a,b,c), Im(ul)e[—lo‘lo;lo‘lo] (d,e,f) (top
view) for dislocation (a,d), quantum dot (b,e), coupled system (c,f) with variable
modules k; for u .
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The presence of variable modules k; leads to two branches u, u, of the
solutions of nonlinear equations

2
U =Y Rik?Bgii; Bgy=1-2sn( —Ugi ki); kP=Q1-)/Q;
i1

2
Uy =Y Rik?Bgoi:  Bggi =1-2sn*(uy —ug. k) ; ki =@-kA)2. (239)
i=1
The displacement functions v (fig. 3) and u, (fig. 4) become complex.
The presence of variable parameters leads to the appearance of the effective
damping (fig. 3 d.e,f; 4d.e,f), the wave behavior (fig. 3 a,b,c; 4 a,b,c) of both the
separate dislocations, the quantum dot, and the all coupled system. In this case, the
wave behavior, the character of the effective damping for v and u, are different.

50 100 150 200 17 50 100 150 200 1 50 100 150 200 17
a) R1=:LR2=O b) R1=0,R2=1 C) R]_::LRZ:].

50 100 150 200 A7

50 100 150 200 77

50 100 150 200 17
d)R1=].,R2=O e)R]_:O,Rz:l f)R1=].,R2=1

Fig. 4. Cross-sections Re(u,) €[-0.5;0.5] (a,b,c), Im(uz)e[—lO’lo;IO‘lo] (d,e,f) (top
view) for dislocation (a,d), quantum dot (b,e), coupled system (c,f) with variable
modules k; for u,.

The behavior of the deformation field of a coupled system essentially depends
on the relationship between the characteristic dimensions N; xN, of the

investigated region and the values of the semi-axes n.,, m., at the quantum dot
(fig. 5). Function u, is again complex with pronounced stochastic behavior.
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Fractal holes with proportional semi-axes (fig. 5 a), elongated along the axis On
(fig. 5b) and along the axis Om (fig. 5c) in elliptical structures are observed
inside the region of wave behavior (fig. 5 a,b,c). In this case, a pronounced
phenomenon of the anisotropy of the fractal hole appears. The character of the
anisotropy for effective damping (fig. 5 d,e,f) agrees with the anisotropy of the
fractal hole.

50 100 150 200 50 100 150 200 17 50

3) b)

50 100 150 200 17 50 100 150 200 1 50 100 150 200 72

d) €) f)

Fig. 5. Cross-sections Re(u,) €[-10;10] (a,b,c), Im(u,) €[-10;10] (d,e,f) (top view)
for coupled system with variable modules k; for u, and semi-axes for quantum
dot: (a, d) 3n.,; 3meo; (b, e) 12n.; 3mes; (¢, ) 3ngp; 12me,.

Conclusions

Within the framework of models I and 11, the connections between the Hubble
constant and the parameters of the Higgs boson are described. It is shown that
the inclination angle 6,y of the ecliptic axis to the equator in model I is
determined through the ratio of the Hubble constant Hy; and Hg,. The
difference of the inclination angle gy in model Il from 6,4 is due to the
presence of the parallax of the Sun ¢ .

To describe the relationships between the parameters of the CMB radiation and
the Higgs boson model 111 is proposed. Within the framework of this model for

variant Vo >0, Ay >0 the effect of the accelerated expansion of the Universe
is confirmed. Estimates of a number of CMB radiation parameters have been
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performed. It is shown that the dipole anisotropy appears at Q3 =0 (the
presence of an inflection point in the functions Qg , By).

The behavior of the deformation field of a coupled system (dislocation —
quantum dot) is investigated within the framework of the fractal model of the
Universe. It is shown that the presence of the fractal quantum dot leads to a
curvature of the fractal dislocation core. Variable parameters lead to the
appearance of the complex displacement functions u. For Re(u) the wave

behavior is characteristic, but Im(u) leads to an effective damping. The change in

the size of the quantum dot leads to a pronounced anisotropy of the deformation
field, the change in the structure of the fractal holes.

The obtained results can be used by describing parameters of separate elements
of large-scale fractal structures of the Universe (for example, walls, voids), by
constructing dynamic models of separate stages formation of the Universe.
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