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THE MAGNETIZED PARTI CLES MOTION AROUND NON-SCHWARZSCHILD BLACK
HOLE IMMERSED IN EXT ERNAL MAGNETIC FIELD
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Ynstitute of Nuclear Physics,
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There wasinvestigatel the motion of a magnetized particle orbiting around in Schwarzsiikéld
black hole with asymptotically uniform magnetic field. The influence of deformation parargeter
effective potential of the radial motiosf magnetized particle around n@chwarzschild black hole using
Hamilton-Jacobi formalism is studied. We have obtained an gsean which particles could move by
numerical calculationasingfor magnetized particles. It is shown that the ape@btaineds expanding due
to the effect of the deformation parameger
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PARTICLE MOTION AND COLLISIONS AROUND RO TATING REGULAR BLACK HOLE

O. Rakhimov, A. Mamadjanov

Tashkent Pediatric Medical Institute,
Tashkent 100140, Uzbekistan

Ulugh Beg Astronomical Institute,
Tashkent, 100052, Uzbekistgr99894) 6084410zodbek@astrin.uz

The capture cross section of magnetized particles with nonvanishing magnetic moment by a
Schwarzschild black hole immersed in an asymptotically uniform magnetic field has been studied as an
extension of th approach developed by Zakhardd] for neutral unmagnetized particles in the Reissher
Nordstro m spacetime. The magnetic moment of the particle is chosen as it was done by de Felice and Sorge
[2]. It is shown that the spin of the particle sustains thbildty of particles circularly orbiting around the
bl ack hole i mmersed in a magnetic field, i . e. a
horizon is more stable than that of a particle with zero spin. It is shown that the magmatieeter
essentially changes the value of the critical angular momentum and affects the process of capture of the
particles by the central black hole. Furthermore, the interaction between the magnetic moment of the particle
and the magnetic field forcesable circular orbits to shift to the central object, and this effect should be
taken into account in astrophysical scenarios related to the accretion discs and in méesgping of the
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bl ack hol es. The magnetized particle@s accelerat
field is studied. It is shown that due to the magnetic figlesencemagnetized particles can accelerate to
unlimited high energies
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ENERGY LOSSES OF SLONLY ROTATING DEFORME D NEUTRON STARS

Javlonbek Rayimbaev andAbdullo Hakimov

Ulugh Beg Astronomical Institute
Tashkent, 100052, Uzbekistgavion@astrin.uz

The problems of the general relativistic effects of plasma magnetosphere (Goldreich Julian 1959)[1] of
the neutron stars are still considering one of the completely unclosed problems. Since many protesses o
surface and magnetosphere of the neutron stars depend on several parameters of the star [2], it is difficull
theoretically describe the whole process. One possibility of describing the process is to use the toy models. In
this work we have studied éhmagnetosphere of the neutron star in slowly rotating geometryK@mon
spacetime) with deformation parametes | (0 /1)3 . We have analyzed Goldreidllian charge density
by solving the Poisson equation for scalar potential usingaed Fourier Bessel transformation method.
Finally we have found the total energy losses of the neutron stars.

Fig.1 Ratioof polar cap energy losses as a function of deformation coefﬁci(’mta typical neutron star.
M=2 km, R=10 km.
In Figure 1 we have shown the dependence of the normalized polar cap energy losses on deformation
parameter. From this dependence one easily see that for the case wifjer< O the energy losses is

increasing. With the increase of the negative val(ietbe energy losses linearly grows.
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UNITED QUANTUM OSCIL LATOR. MOLECULAR BON D, GRAPHENE, PLASMA,
FUSION

V. V. Lugovoi

AdL dLish ded yd MSd2 ddemisdlskzls 11 AAadLdSO wsdzdzyj o ¢1 tutL

G.uv0OhCjdzls, 100084, lulpezi@uasciretzL st 2 2 dzd 21

Flexibility, fragility, emergence of electronic puddles at deformation of graphene are associated with a
movement of quantum structures. We used interpretation of quantum mechanics, basedstmal stati
guantum ensembles, and obtained an equation and trajectory for these ensembles, that is, for quantun
oscillator, electron orbits which explain reasonably some unusual properties of grapheme [1]. In magnetic
field, a longrange ordering can be formeby electron structure, named as an united quantum
oscillator(UQO),where the number of electrons is correlated with quantum number of oscillator, and the
energy per one electron is less than energy of valence electron. This energy difference growsheittohum
these electrons (as if UQO attracts them).This could explain the high conductivity, disorder length scale,
formation of clusters electronic puddles, molecular bond, formation of even a relatively small nebula in
space, or of different plasma insti#tiés which can be as the center of nucleosynthesis. Conditions to start of
nucleosynthesis are discussed. Our results could be addressed to students, astrophysicists, experts in nucle
fusion, creators of nanomaterials with desired properties.
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IONOSPHERIC TOTAL EL ECTRON CONTENT VARIA TIONS OBSERVED BEFORE
EARTHQUAKES: TASHKENT AND KITAB G PS STATIONS

H.E. Eshquvatov?

Institute of Nuclear Physics,
Ulughbek, Tashkent 100214, Uzbekistan

2Ulugh Beg Astronomical Institute,
Astronomicheskaya 33, Tashkent 100052, Uzbekistanaié husan@astrin.uz

Space segment of GPS (Global Positioning System) nominally consists of 24 main satellites and four
spares. Spacecrafts are moving along six circular orbits at 20200 km with the inclination anahel 55
evenly spaced in thehgitude by 60 Each GPS satellite emits two higtable signal at the frequencies
1575.42 MHz and, = 1227.60 MHz. Anomalous variations of lonospheric Total Electron Content (TEC) a
few days before local earthquakes can be regarded as a preaiggmig. Since the Global Navigation
Satellite System (GNSS) data can be used to measure the ionospheric TEC, the technique has received ol
attention as a potential tool to detect ionospheric perturbations related to the earthquakes. We analyze GP¢
derivad TEC disturbances from two GPS stations located in Tashkent and Kitab (Uzbekistan), for possible
earthquake ionospheric precursors. Our analysis encompasses the earthquakes from year 2006 to year 201
which occurred mostly in and around Uzbekistan inmsigially active zones. The results show anomalous
increase or decrease of TEC before or during the earthquakes. In general the anomalies d@cdaysl 1
before the earthquakes as ionospheric electromagnetic precursors. To identify the anomalous Malbes of
we calculated dierential TEC (dTEC). dTEC is obtained by subtracting monthly averaged diurnal vTEC
from the values of observed VTEC at each epdthis procedure removes normal diurnal variations of
VTEC. The GPS based TEC measurements have beessiiddn a number of recent papers as ionospheric
precursors correlated with the earthquake$][1

Tashkent GPS station January 2012
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Fig.1. Tashkent station vTEC and dTEC data for the Afghan EQ occurred in January 13, 2012.
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An absolute estimate of the slant TEC is derived from the ceelederanges as follows:

I e
203(f2- £9) (P;- R) (el/nf) (1)
P indicates the pseudange observable and the TEC is usually expressed in units of TEE®I/(if). The
new result observed by new GPS device installed in Tashkent station for the AfghanistemOVEQ
occurred on 13anr2012 is presented in tifég.1 and fully supports our previous results analyzed by the
statistical observations that the strong lazathquakes are preceded by the ionospheric precursors.
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QUANTUM INTERFERENCE EFFECTS IN CONFORMAL WEYL GRAVITY

A. Hakimov, J. Rayimbaev

Ulugh Beg Astronomical Instite,
Tashkent 100052, Uzbekistaabdullo@astrin.uz

General relativistic quantum interference effects in the feomtler theory of slowly rotating
conformal Weyl spactime as the phase shift effects of interferpayticles in neutron interferometer are
considered. Using the covariant Klgdordon equation in the nonrelativistic approximation, it has been
shown that the phase shift of the interfering particle in neutron interferometer includes potential terms with
the Weyl parameter of the conformal foudtder theory. These terms can be, in principle, detected by
sensitive interferometer and derived results can be further used in experiments to detect the hidden mass,
which is responsible for the galactic rotatiaarve. Comparing results of the measurement of the
gravitational redshift by the interferometer in the gravitatonal field of the Earth with our theoretical
prediction it has been obtained for the Weyl parameterdasd * cm™.

Sy
S

A f

Fig.1. Schenatic illustration of alternate paths separated in the vertical direction in a neutron interferometer.
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MOTION OF CHARGED PA RTICLES IN AN ELECTR O- MAGNETIC FIELD IN KE RR-
TAUB-NUT SPACETIME
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The observatinal data from some black hole candidates suggest the importance of electromagnetic
fields in the vicinity of a black hole. Highly magnetized disk accretion may play an importance rule, and
large-scale magnetic field may be formed above the disk surface [1]

Here we study the motion of a relativistic charged test particle with resttmassl charge) in the
Kerr-TaubNUT spacetime in an external magnetic field. We consider the KarmNUT spacetime which
in a spherical coordinatetr,g,/ ) described by the nonzero components of the contravariant riggtric
[2,3]

o = _ @ = S | 0 = S i
yC &S+&C)sinz— (S+aCHy2sin2— C°y

o= 1)

L
S

Here parameterg, D, and ¢ are defined as
S=r2+( +acoy)’, D=r?- 2Mr - I?+a?, c=asin’g- 2l cogy, (2)
where| is the gravitomagnetic charge,= J/M is the sgcific angular momenturaf the compact object

with total massM . We assume that the external electromagnetic field is stationary and axisynandtric
would not disturb the background geometry of the spacetime.

In this KerrTaubNUT spacetime magnetosphere, we expect that the dipole magnetic field
configuration can trap a charged particle within their magnetic bottle, even if it extends close to the black
hole. The fowvector potential of the black hole dipole has only two nonzero ooepis,0, ando. , the
dipole magnetic field and an induced quadruple electric field in theTmNUT spacetime [5]For these
two nonzero components of the feuector potential in the Kerr black hole are obtained in [6,7,8].
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Fig.1. The effectivpotential of charged test particle in the electromagnetic field around-KaubNUT spacetime for
the different values of dimensionless NUT parameter in the case when specific angular memerim.

Here, we consider offequatorial motion for a chagd test particle in the dipole magnetic field of the
Kerr-TaubNUT spacetime. By using the conditit® 1) 1y = & 2 with the constants of motid@and0, we
can define the effective potential without the kinetic tenjis —= 0) of the poloidal motion [9] as

(o} q ged q 1 o f 2 2

o8] o o ’ o P 3
=2 = 0yt — —+ — + — —+ = +
T = L0+ 5 0.+ O o+ 0. ® (3)

Q‘l(::

('QXD ‘I [ k =
whereO= (" )2 "®'Q° andQ, g is the allowedninimum energy for a particle at the injection point.
In the Fig.1 the radial dependence of the effective potential of charged test particle has been shown for
various dimensionless NUT parameter valueshows that the presence of the Nigarametei slightly
moves the shape of the effective potential down.

In conclusion, we have obtained the basic results helping us to understand the motion of a charged test
particle in the electromagnetic fieldlthough in this paper we consider the main equmstiof motion , we
could not understand how tot®e char ged particl eds motion (regu.
parameterd on a charged particle when we treat a motion of a charged particle in the electromagnetic field
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around KerfrTaubNUT spacetine. It is a future work to confirm the above suggestion by more detailed
analysis.
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PARTICLE MOTION AND COLLISIONS ARO UND ROTATING REGULAR BLACK HOLE

B.A. ToshmatoV}, D.B. FayzullayeV, A.l. Mamadjanov?
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The neutral particle motion around rotating regular black hole that was derived from th@&égtmn
Garcia black hole solution by the Newrmaamnis algorithm in the preceding paper [PiResv. D 89 104017,
(2014)] has been studiedihe dependencies of the ISCO (innermost stable circular orbits along geodesics)
and unstable orbits on the value of the electric charge of the rotating regular black hole have been shown.
Energy extraction from the rotag regular black hole through various processes has been examined. We
have found expression of the center of mass energy for the colliding neutral particles coming from infinity,
based on the BSW (Banad8gk-West) mechanism. The electric charge Q o&tiog regular black hole
decreases the potential of the gravitational field and the particle needs less bound energy at the circular
geodesics. This causes the increase of efficiency of the energy extraction through BSW process in the
presence of the elet charge Q from rotating regular black hole. It has been shown that the efficiency of
the energy extraction from the rotating regular black hole via the Penrose process decreases with the increase
of the electric charge Q and is smaller with compareédt@ 2 which is the value for the extreme Kerr black
hole with the specific angular momentum a=M.
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METAL -INSULATOR TRANSITON IN DISORDER POLARONI C SYSTEM

B.Yavidov, A.Matekov, O.Jumaboyeva

Nukus State Pedagogical Institute named after Ajiniyaz
104 A.Dosnazarov str., 230105 Nukted,: 222 65 10, enail: b.yavidov@mail.ru

An interest to polaron physics was renewed by the discovery ofThighaterials and negative
colossal magneteesistance of manganites. Most of studies concerns smalbpolérs dynami cs i
and isotropic | attices and within the simplified
those materials have a layered structure with charge reservoirs between layers. Moreover strong disorder is
observed in ta charge reservoirs that affects to carriers dynamics in layers.

In order to take into an account the lattice geometry and disorder we use AnsldesuteeHolstein
model [1], in which Hamiltonian for a disordered system of coupled electrons and phemgiten as

° 2 2
H —?6’ - ta(q C; +¢; C)+a§ L% MWZZ" 8+3cf (r%znq; C.
Here g - is site energyt- is hopping integral, Mi s i o n @&-sis viratiersfrequency of ionsg’ (¢ ) -

creation (annihilation) operator of a fermion otes$j f, (nj- is a force between an electron on sind an
ion on siterT, Z¢- is vibration coordinate of an ion on sitéWithin proposed model the effect of difference
of site energies (that mins onsite disorder) and randomized elecipbonon interaction force on small
polaron properties such as effective mass and optical conductivity in nonadiabatic and adiabatic regimes
have been studied.

Other important parts of our study are Andersonlipagon and the Mott metahsulator transition
[2] in disordered electrephonon (polaronic) system. As we report early [2] in such a system all parameters
of polaron are site dependent (disordered too). Due to disordered value of hopping term terthefanri
Anderson localizatione >1 is also site dependent. Then we have situation in which polarons are localized
in a lattice in randomized way. Similar idea is true for the Mott miasallator transition in disordered
polaronic syste. In this case the criteria for the transitioh >t is also sitedependent. Our model gives a
natural explanation of phase separation and stripe formation in cuprates and otitéméosional
structures.
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L 0OoydesdzOdz dzr 2 bkdedo jtemdlsjls viBjSCdMsOdZzO dd3. [ dL s v dzlza
G.u0OhCjdals, Edz. uvdzdo jtefmdlsjls

zidzjorj Moddlstsd o-C Xdedsijj2dE®Is 81 U)sL j § s5d3j " § dedz R
GjhjlkCOR wodweslsfw o ftMmdjHdyj otjdw tBi jClOBR] ddls]
dmfiddg sl j§ dz0 ) S 52 ldujMSs?2 tjhjkkCj M yjlsd ot

[ ddzORd S BHUMER Gdzscts 51 ¢ &0 slsduj S s@dsjd gt tsdnp
fSEYHSO fdMmro0jlsmw 5B 5B N J didz'O® o MIE s@esdzj GzRJ a3 IS tistis]
¢sB J L to OL dijftdasfod@dRfOi Is o d H

iut Uy - 6V0 cos@xju to IU |2 u+g, |(|U |2)xxu =0. (1)
GHi SBiWWduydjdls €jttetss M s2g,-da) Wi 4P aiztsif] lsizfs C @ypizy ezts f s -
Gz d &z0 ljiMmEEad] &) €2 6§l dagjds ®b stevh jdisHizj dids GgH
T=d¢ J X=«, dmfsdz L 2w LOL dztsy j dzd j o s dzdzs o 152
u(xt) = Ve[ A(X, T)expix) + B(X, T)exptix)]exptit) d toj dzj Btej cOW olstster xfgd 1 tetsd
or Mhddisd Mieigldesdisd cdrHilsd ¢ EZwOodzj dzdV ds fMow L Odzde’ 7 d3SH

A +2A, - 2B +[g| AF +2(g,- 20, 1BFIA=0,

(2)

B, - 2B, - "2 A+[g,|BF +2(g;- 20, | AFIA=0

| 8CO0dzdL 59 Odzdztsig O o Wzj Wzl 2 jMo ¥ L Odzdz" =  d3fy s dzcplsdseizPdzty h j
fshistesdls! ®BjssHs®R BBS8dsED2dsde@nElg N [j4MY Misddls s ddz
BjGhkhdd $ fsmtex g/t lseCalp jloff didnShQj dzd j btcOo dzj dedw (2) o odt

A=D\/r(e) expFig’(x)- iWT], B=1/D\/r(e) expFig®(x)- iWT],¢ H =(2+V)/(2- V).
fsHis@ajdy v tcOo dzj dzdV Mo w L Odedz' 7 BsH d tejh Ow dn, {§tsdzk

g°(x)- g°(x) =- 2arctg[gh(/ b)k
r(x) =2/ gV, 1 2c08lg° (%) - ¢*(x)] - W] ©)
qg®(x)+g*(x) =vI2W x+4v/gg,/ arctg[gh(/ b)k
1 H M _
g=(3- V?/14)/(1- V?18)g - 4g,, b=12\V.2- W , W=/W. (4)

RL (4) ubtHdete J dzd yJ dzd § g, dzpp e Qf'odagfisls df ¢ so lz¥ O3y dzc

f)ts dzd Is s dzO .

17 dzs o fsdzdzj dets sOC Y J uydmdzj dedetsj — d3tsIH Y telzi] Hoftple @alatf jj dzr
tejLlzdz IsOIsT ©OMyYJ Istse MlistsdzC dzso J dzdW Hobkzr MBdzdlstsdztsoe .
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