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VK 514.83; 539.1.01

YACTHUILBI CO CIIMHOM 2 1 11-MEPHOE PUMAHOBO IIPOCTPAH-
CTBO / M. B. T'op6arenko // BAHT. Cep. TeopeTndeckast 1 pHKJIamHast pru3mKa.
2017. B 2. C. 3-11.

Jloka3sIBaeTCs, YTO CPEAN MHOTOMEPHBIX MOJEJIEH YaCTHUIl CO CIIMHOM Y2

Mozens B 11-MepHOM pHUMaHOBOM NpOCTpaHCTBe ¢ curHatypoii 1(—)&10(+)

BBIZICTICHA TEM, YTO YJOBJIECTBOPSCT NMPUHIMITY IPUIMHHOCTH, JOMYCKAET BO3-
MO>KHOCTH (DOPMYJIIMPOBKH TEOPHH B TEPMHHAX OKTOHHOHOB, a TaKXke (opMy-
JMPOBKH Ha pemeTkax Eg u Ayy.

VK 530.145.7; 514.764.2

CTAIHUOHAPHBIE CBA3ZAHHBIE COCTOSAHUSA ®EPMUOHOB B IIOJIE
PAVICCHEPA-HOP/ICTPEMA / B. I1. He3namos, . . Cadporos, B. E. Ille-
mapynuld // BAHT. Cep. Teopetnueckas u npuknagaas ¢pusuka. 2017. Bem. 2.
C. 12-40.

ITocne mepexona oT ypaBHeHUs J[upaka K pelsiTUBHCTCKOMY YPaBHEHHUIO
tuna Ulpenunrepa ¢ 3¢¢exTuBHBIM moTeHuuasoM nois Paiiccuepa—Hopn-
crpéma (RN) ¢ aByMs TOpU3OHTaMU COOBITUH JJIst 3apsHKEHHBIX U HE3apsDKeH-
HBIX (PEPMHOHOB JIOKa3aHO CYLIECTBOBAHHE BBIPOXKIICHHBIX CTAllMOHAPHBIX CBSI-
3aHHBIX COCTOSIHUH C BEIECTBEHHBIMU KBaJApPaTUYHO-MUHTETPHPYEMBIMU pajau-
IPHBIMHA BOJHOBBIMH (pyHKIMsAIMH. DEpMHUOHBI B TaKHX COCTOSHHSAX JIOKAJIH-
30BaHbl BONM3M TOPHU30HTOB COOBITMH B MHTEpBaJax OT HYJIA IO JOJEH Win
HECKOJIbKUX EMHHUI KOMITOHOBCKOHM JUIMHBI (DepMHOHA B 3aBUCHMOCTH OT Be-
JMYUH IPABUTAINOHHOM U 3JIEKTPOMAarHUTHOW KOHCTAHT CBSI3U M OT BEIHYHH
YIJIOBOTO M OpOMTANILHOTO MOMEHTOB |, |. B ciyuae sxcrpemanbHbix noseir RN
C OJHHUM TOPH30HTOM COOBITHH TOATBEPKIECHO OTCYTCTBHE CTAI[IOHAPHBIX CBS-
3aHHBIX COCTOSHUM JUIS JIFOOBIX 3HAUCHMI TPaBUTAIIMOHHON M 3JIEKTPOMAarHUTHON
KOHCTaHT cBs13u. Jlist ronoit cunrymsipHoctd RN B cimydae 3apspkeHHBIX (epMuo-
HOB TIPH OIpPEENEHHBIX 3HAUYeHUSIX (M3MYECKHX MapaMeTpoOB IOKa3aHO Cylle-
CTBOBAHUE JMCKPETHOTO IHEPreTHUECKOro CHEeKTpa. [IMCKpeTHBI CHeKTp cylue-
CTBYET TaKKe JUIsl He3apspKeHHbIX (epMUOHOB. ["onast cunryssipHocts RN B kBaH-
TOBOW MEXaHMKE YacCTHIl CO CIIMHOM %2 HE HeceT yrpo3bl KOCMHUUYECKOW ILIEH3YpeE,
TaK KaKk OHa MPHUKPBITA OECKOHEYHO OOJBIIMM MOTEHIMAIBHBIM OapbepoM. DIlek-
TPUUYECKN HEHTpaJbHBIE CHCTEMBI aTOMHOTO THIA (Koytancapel RN ¢ onpenenen-
HBIM YHCJIOM ()epMHOHOB, HAXOASAIINXCS B BBHIPOXKJCHHBIX CBSI3aHHBIX COCTOSHH-
AX) MPEUTOKEHBI JUISl PACCMOTPEHNS B KAYECTBE YACTUI] TEMHOH MaTEepHH.

YK 530.145.7; 514.764.2

OCOBEHHOCTU ABMXEHUSA YACTUL] CO CIITMHOM %> B AKCHUAIJIb-
HO-CUMMETPUYHOM TIIOJIE KEPPA-HBIOMEHA / B. II. He3namos,
B. E. lHlemapymun // BAHT. Cep. Teopetnueckast u npukiagHas ¢pusuka. 2017.
Brim. 2. C. 41-54.

Hns nons Keppa—HpromMeHa nojiydeH caMOCOIPSIKEHHBIN TUPAKOBCKUN ra-
MiIbTOHHAH. OCYIIECTBIIEH MEPeX0/l K PEIITHBUCTCKOMY ypaBHeHuto Tuma Llpe-
quHrepa. Jis ciaydasi, Koraa yrioBble M paJidalibHbIe epeMEHHbIE He pa3/els-
10TCs, 00001IeH MeTo]] oydeHus 3P (EeKTUBHBIX NOTEHIHATIOB. J(PPEeKTHBHbIC
MOTEHIMAJIbl UMEIOT W30JMPOBAaHHbIE OCOOCHHOCTH Ha TOPH30HTAX COOBITHH, B
OKpPECTHOCTH Hayajla KOOpJIMHAT W IIPU ONpPEAEIeHHbIX IapaMeTpax moist Kep-
pa—HplomeHa U (epMHOHa B OKPECTHOCTH HEKOTOPBIX 3HAUCHWH paluaibHOU
koopauHathel. Jlns skcrpemanbHoro mnois Keppa—Hbromena nokazaHa HEBO3-
MOXHOCTb CYIIIECTBOBAHHS CTAIIMOHAPHBIX CBSI3aHHBIX COCTOSIHUM YACTHII CO CITH-

HOM 2. Jlnst monst Keppa—HbromeHa ¢ «HyneBoi» rpaBUTaLuei (G - O) npu
OJHOMMEHHBIX 3apsax (PepMHUOHA U HCTOYHHKA I0JI1 Ha HEKOTOPOM PAcCTOSIHUM OT
HaJaJia KOOPJIMHAT CYIIECTBYeT HEMPOHUIIAeMbIil 6apsep. Bua u pacronoxenue 6a-
pbepa He 3aBHUCAT OT CTETICHH BpallleHusI HcTodHuKa ot Keppa—HpromeHa.



VK 533.9

TECTOBBIE 3AJIAUM MATHUTHOM I'MJIPOJIMHAMUKM / B. A. Xmaiirno,
B. H. Codponos, 10. B. Anwmnkun // BAHT. Cep. Teopetrdeckast U NpUKIIagHas
¢msuka. 2017. Bem. 2. C. 55-81.

[pencraBneH 0030p MO TECTOBBIM 3a7a4aM MATHUTHOW T'HAPOIHHAMHUKH.
DTH TecThl €CTECTBEHHBIM 00Pa30M pa3[eNAOTCs Ha [Be OONbLIME TPYIIIBL.
K mepBoii rpymnie OTHOCATCS 3a/auil JJisl WACaIbHONH OECKOHEUHO MPOBOISIICH
ma3Mel. Ko BTOpo# rpymme — 3aa4u, B KOTOPBIX YUUTHIBAIOTCS JUCCHIIATHBHBIC
TIPOIIECCHI B BU/IC TEIDIONPOBOTHOCTH, MAarHUTHOH nuddy3nn u s dexra Xomna.



ABSTRACT

Particles with spin %2 and the 11-dimension Riemannian space / M. V. Gor-
batenko // VANT. Ser.: Theoret. i prikl. fizika. 2017, N 2. P. 3-11.
It’s proved that among all many dimensional models of particles with spin Y%,

a model in the 11-dimension Riemannian space with signature 1(—)&10(+) is

separating for its some properties: it satisfies the causality principle, admits a possi-
bility of a statement in octonion terms and a statement on the lattices Eg and Aoy.

Stationary bound states of fermions in the Reissner-Nordstrom field / V. P. Nez-
namov, I. I. Safronov, V. E. Shemarulin // VANT. Ser.: Theoret. i prikl. fizika.
2017, N 2. P. 12-40.

After transition from the Dirac equation to the relativistic Schrodinger-type
equation with the effective potential of the Reissner-Nordstrom (RN) field with
two event horizons for charged and uncharged fermions, we proved the existence
of degenerate stationary bound states with real square-integrable radial wave
functions. Fermions in such states are confined in the neighborhood of event ho-
rizons within the range from zero to several fractions or units of the Compton
length of fermions as a function of gravitational and electromagnetic coupling
constants and the values of angular and orbital moments j,l. In case of extreme

RN fields with one event horizon, absence of stationary bound states was con-
firmed for any value of gravitational and electromagnetic coupling constants. Ex-
istence of the discrete energy spectrum is proved for the RN naked singularity in
case of charged fermions at definite values of physical parameters. The discrete
spectrum is also available for uncharged fermions. The RN naked singularity in
guantum mechanics of half-spin particles poses no threat to the cosmic censor-
ship because it is covered with an infinitely high potential barrier. Electrically
neutral atomic-type systems (RN collapsars with the definite number of fermions
in degenerate bound states) are proposed to consider as particles of dark matter.

Singularities of half-spin particle motion in the Kerr-Newman axial symmetric
field / V. P. Neznamov, V. Ye. Shemarulin // VANT. Ser.: Theoret. i prikl. fizika.
2017, N 2. P. 41-54.

In the paper, the self-adjoint Dirac Hamiltonian was obtained for the Kerr-
Newman field. The transition to the Schrodinger-type relativistic equation was
implemented. For the case when angular and radial variables are not separated,
the method of obtaining effective potentials is generalized. Effective potentials
have isolated singularities on event horizons in the vicinity of the origin of coor-
dinates and with determined parameters of the Kerr—Newman field and a fermion
in the neighborhood of some values of radial coordinates. For the extreme Kerr-
Newman field, the existence impossibility was proved for stationary bound half-

spin particles. For the Kerr—Newman field with “zero” gravitation (G —0), at

the like charges of the fermion and the field source at some distance from the
origin of coordinates, there exists an impermeable barrier. The view and position
of the barrier are independent of the rotation degree of the Kerr-Newman field
source.

Magnetohydrodynamic test problems / V. A.Zhmailo, V. N. Sofronov,
Yu. V. Yanilkin // VANT. Ser.: Theoret. i prikl. fizika. 2017, N 2. P. 55-81.

The paper presents an overview of magnetohydrodynamic test problems.
These tests are naturally divided into two large groups. The first group includes
tests for an ideal infinitely conducting plasma. The second group includes tests
accounting for dissipative processes in the form of heat conduction, magnetic
diffusion and the Hall effect.



