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VK 681.7.068, 681.7.013, 535.231.11

METO/ OIPEAEJIEHUS DODPEKTUBHBIX KOOOOUIIMEHTOB CBA3U
B (1+1)GTWAVE BOJIOKHAX / A. B. boukos, A. H. Co6oxanun, M. I'. Cro-
6oxannna, 1. B. Xmenpanukuii / BAHT. Cep. Teopetideckast 1 ipukiagHas Gpu-
3uka. 2018. Bem. 1. C. 3-9.

[pemaraercs pacueTHO-OKCIIEPUMEHTAIBHBIH METOA onpeneneHus dddhex-
THUBHBIX KOX(QQUINEHTOB CBI3M IUIA M3Iy4deHus Hakauku B (1+1)GTWave Bo-
nokHax. I[IpuBoasTCs BBIpa)KeHWs, MOIYYCHHBIE M3 AHAJIMTHYECKHUX DEIICHHN
JUISL paclpeieNieHns] MOIIIHOCTH W3JTy4eHHs] HaKauKH, KOTOpPhIE ITO3BOJISIIOT OMpe-
JIETINTh 3HAYCHUS NAHHBIX KOA(QQUIIMEHTOB, a TaKKe CXeMa M Pe3yJIbTaThl IKC-
MEPUMEHTOB I10 UX U3MEPEHHIO.

YK 681.7.068, 681.7.013, 535.231.11

METO/] OITPEAEJIEHUA D®PEKTUBHBIX KOOOPUIIMEHTOB CBA3U
B (2+1) GTWAVE BOJIOKHAX / A. B. Boukos, A. H. Cino6oxaunun, M. I'. Cio-
0oxanunHa, [. B. Xmenprunxkuii / BAHT. Cep. Teopernueckas U mpUKIagHas
¢mzuka. 2018. Bem. 1. C. 10-18.

[Mpennaraercst pacueTHO-3KCIIEPUMEHTAIBHBIN METOJ OompeeneHus dPdex-
TUBHBIX K03(UIIMEHTOB CBA3M I M3mydeHus Hakadku B (2+1) GTWave Bo-
nokHax. [IpuBoOAsTCS BBIpa)KEHHWs, MOJIYYSHHbIE M3 AHAJIMTHYECKHX DEILICHHN
JUISL pacIIpeieSieHns] MOIIHOCTH M3JTy4eHHs] HaKauKu, KOTOPbIE MO3BOJISIIOT OTIpe-
JIeNIUTh 3HAYCHHUS JAHHBIX KOA(QQUIMEHTOB, a TAKKE CXeMa M Pe3yJIbTaThl JKC-
MEPUMEHTOB I10 UX U3MEPEHHIO.

VIK 539.128.412

PEIIETOYHBIE JUPAKOBCKHUE MATPULIBI U ®OPMAJIM3M CTAH-
JIAPTHOM MOJEJIN / M. B. Top6atenko // BAHT. Cep. Teopernueckas u
npukianHas ¢usuka. 2018. Bemm. 1. C. 19-30.

[oka3aHo, 4TO BeleCTBEHHbIE MaTpuilbl Jlupaka W BOJHOBas (QyHKIHS,
OTOXIECTBJIsIeMasi ¢ 0OpaTHOI pernepHOil MaTpHLei, afeKBaTHO BOCIIPOU3BOASAT
MHOTHe U3 Tex aTpuOyToB CraHmapTHOI Mogenu, KOTopbie B HACTOSILIEE BpeMsl
BHOCSTCS B 9Ty MOJIENb pyKaMu. [[pHHIMITHATEHBIM MOMEHTOM TIPH 3TOM SIBJISI-
€TCsl HCTIONb30BAHKE TaK HAa3bIBACMBIX MATPHIl J[MpaKa peleTdaTtoro THIa 1 HH-
BapHaHTHBIX MPOEKTOPOB paHra 3.



V]IK 530.145.7; 514.764.2

YCJIOBUS KBAHTOBO-MEXAHUYECKOW SKBUBAJIEHTHOCTH CTA-
TUYECKUX U CTALMOHAPHBIX METPUK LEHTPAJIbBHO-CUMME-
TPUYHBIX TPABUTAIIMOHHBIX IIOJEM / M. B. Top6arenko, B. II
HesnamoB // BAHT. Cep. Teoperuueckast u npuknaasas ¢usuka. 2018. Beim. 1.
C. 31-62.

IIpoBeneH aHamU3 KBaHTOBO-MEXAHUYECKOI SKBUBAJICHTHOCTU METPHK IICH-
TpaJIbHO-CUMMETPUUHOTO HE3apsKEHHOTO TpaBUTAI[MOHHOIO mojs. Paccmotpe-
HBI cTatudeckne MeTpuku llIBapommibaa B chepuuecKux U N30TPOIHBIX KOOP-
IUHATaX, CTAllHOHApHBIE METPUKH DamuHrroHa—PunHkensmreiina u [lenneBu—
T'ynnerpanna, HecTanmoHapHble MeTpuku Jlemetpa—@unkensiteiina u Kpycka-
na—Illekepeca. AHaMU3y MOABEPTaNnCh 0OJACTH ONPEACICHUS BOTHOBBIX (DYHK-
i ypaBHEHHS [lupaka W ypaBHEHHs BTOPOTO MOPSIKA, SPMHUTOBOCTH TaMHIIb-
TOHHAHOB, BO3MOXHOCTb CYIIECTBOBAHMS BBIPOXKJCHHBIX CTAI[IOHAPHBIX CBS-
3aHHBIX COCTOSIHUI YacCTHII CO CIIMHOM 72 C HyJIEBOM dHepruei.

[lpu wncrnonb30BaHUM BELIECTBEHHBIX palUaibHBIX (YHKIHMHA ypaBHEHUs
Jupaka u ypaBHeHHsI BTOPOro nopsaka B mnose I1IBapuimmibaa obiaacts onpene-
JeHus] BOMHOBBIX (QYHKLHUH OrpaHMYMBAaeTCs 3HAYCHHAMU I > [y, rae Iy — pa-

JyC TOpU30HTa coOBITHI. COOTBETCTBYIOIIEE OTPAaHNUCHUE CYIIECTBYET TAKXKE B
JpYTHX KOOPAWHATAX UL BCEX PACCMOTPEHHBIX METPHK.

INamunbpToOHNAHB! A cTaTHYecKuX MeTpuk llIBapummibaa B chepuaeckux
U U30TPOIHBIX KOOPAMHATAX, a TAKXKE TS CTAIMOHAPHBIX METPHUK DIIUHITOHA—
OQunkensiureiina u Ilennesu—I'ymicTpanga sBISIOTCS 3pMUTOBBIMU. I 3TUX
METPUK BO3MOKEH NIEPEXOJ K CAMOCOIPSDKEHHBIM YPaBHEHUSM BTOPOTO MOPSA-
Ka CO CIIMHOPHBIMH BOJIHOBBIMU (YHKIMsIMU. B oTnuyue ot ypaBHeHus upaka
9TH YPaBHEHHUs JOIYCKAIOT CYIIECTBOBAHUE BBIPOKICHHBIX CTAllMOHAPHBIX CBSI-
3aHHBIX COCTOSHUN (DEPMHOHOB ¢ HYJIEeBOH 3Hepruei. Hopmupyemsre coOcTBeH-
Hble (DYHKIMH 3TUX COCTOSIHMI 00paInaroTcsi B HyJIb HA TOPU30HTaX COOBITHH.

I'aMunbTOHMAHBI 11 HECTALIMOHAPHBIX METPHUK JlemeTpa—DUHKenbIITEHHA
n Kpyckana sBHO 3aBHCAT OT BPEMEHHBIX KOOPJAWHAT, U B KOOPAMHATAX 3TUX
METPUK OTCYTCTBYET BO3MOXKHOCTb ONPEIEICHHS CTAllHIOHAPHBIX CBSI3aHHBIX CO-
CTOSIHUI 9aCTHUI] CO CIIUHOM 5.

YJ1K 530.145.7;514.764.2

[IPEOGPA3OBAHUE TIPIO®EPA U PEIIEHWE YPABHEHUI THIIA
HIPEAMHI'EPA C CUHI'YJISIPHBIMU D®OPEKTUBHBIMU TTOTEHLIMA-
JIAMU TIOJEM IIBAPLIIIMIBJIA U PAWCCHEPA-HOPICTPEMA /
B. I1. Hesnamos, U. U. Cadponos, B. E. lllemapynun // BAHT. Cep. Teoperudye-
ckast u npukiaaHas ¢pusuka. 2018. Beim. 1. C. 63-80.

Paccmotpena npobiiema pemeHust ypaBHeHui tuna lllpenunrepa ¢ cuHTy-
JSIpHBIMK 3P PEeKTUBHBIMU NoTeHIManaMu nosieit [lIBapummneaa (S) u Paiicche-
pa—Hopacrpéma (RN). Ilpu sTom ucnonb3oBaHo mpeobpaszosanue IIprodepa,
CBOJsIIIIEE NMPOOJIEeMy K PEIICHHIO JBYX HEJIMHEHHBIX ypaBHEHHH HEpBOTO IO-
psnka juist ¢dasoBoi ¢pyHKIMK M amruutyasl (ypaBHenuit [Iprodepa). Hceneno-
BAaHO IIOBEJICHWE HMHTETPAIBHBIX KPHUBBIX YypaBHEHHUS A (azoBoil QyHKIMH
B OKPECTHOCTSAX HEPEryIApHBIX 0coObIX Touek p =0,p,,p_ U B OKPECTHOCTH pe-

TYJISIPHOI 0c000# TOUKH p = oo, [IpeIosKeHbl anropUTMbI HaXOXK/ICHHS PeIIeHHH,

YJIOBJIETBOPSIIONINX (PU3MIECKH ITPUEMIIEMBIM aCHMIITOTHKAM 1S (pa3oBoii U BOJI-
HOBOH (pyHKIMH, KaK B Cllyd4ae HAINYHUS TOPU30HTOB coObITHii noneit S n RN, Tak
U B CIIy4ae X OTCYTCTBUSI (roJasi CHHTYIsipHOCTb ot RN).



ABSTRACT

A METHOD TO DETERMINE EFFECTIVE CONNECTION COEFFICIENTS
IN (1+1) GTWAVE FIBERS / A V. Bochkov, A. N. Slobozhanin, M. G. Slo-
bozhanina, D. V. Khmel’nitsky // VANT. Ser.: Theoret. i prikl. fizika. 2018, N 1.
P.3-9.

The work offers a computational experimental method to find effective
connection coefficients for pumping radiation in (1+1) GTWave fibers. The ex-
pressions produced from analytical solutions for the distribution of pumping ra-
diation power that allow determining the values of these coefficients, the exper-
imental set-up and the experimental measurement results are described.

A METHOD TO DETERMINE EFFECTIVE CONNECTION COEFFICIENTS
IN (2+1) GTWAVE FIBERS / A V. Bochkov, A. N. Slobozhanin, M. G. Slobozha-
nina, D. V. Khmel’nitsky // VANT. Ser.: Theoret. i prikl. fizika. 2018, N 1. P. 10-18.

A computational experimental method to find effective connection coeffi-
cients for pumping radiation in (2+1) GTWave fibers is presented. The expres-
sions produced from analytical solutions for the distribution of pumping radia-
tion power that allow determining the values of these coefficients, the experi-
mental set-up and the experimental measurement results are described.

DIRAC MATRICES OF THE LATTICE TYPE AND THE STANDARD
MODEL FORMALISM / M. V. Gorbatenko // VANT. Ser.: Theoret. i prikl. fizi-
ka. 2018, N 1. P. 19-30.

It is shown that real Dirac matrices and wave function identified as inverse
reference matrix reproduce many attributes of Standard Model, which in present
time are introduced in the model by hands, in adequately manner. At the same
time, principal moments are an use of Dirac matrices of the lattice type and in-
variant projectors with a range 3.

CONDITIONS OF THE QUANTUM-MECHANICAL EQUIVALENCE OF
THE STATIC AND STATIONARY METRICS OF CENTRALLY
SYMMETRIC GRAVITATIONAL FIELDS / M. V. Gorbatenko, V. P. Nezna-
mov // VANT. Ser.: Theoret. i prikl. fizika. 2018, N 1. P. 31-62.

In the paper we analyze the quantum-mechanical equivalence of metrics of
a centrally symmetric uncharged gravitational field. We consider static Schwarz-
schild metrics in spherical and isotropic coordinates, stationary Edding zero-
point energy fermions ton-Finkelstein and Painleve-Gullstrand metrics, non-
stationary Lemaitre—Finkelstein and Kruskal-Szekeres metrics. The scope of the
analysis includes domains of wave functions of the Dirac equation and the sec-
ond-order equations, hermiticity of Hamiltonians and the possibility of existence
of degenerate stationary bound states of half-spin particles with zero-point energy.

When using real radial functions of the Dirac equation and the second-order
equations in the Schwarzschild field, the domain of wave functions is limited to
values r >, where ry is the radius of the event horizon. The appropriate limit

also exists in other coordinates for all the metrics under consideration.

The Hamiltonians for static Schwarzschild metrics in spherical and isotropic
coordinates as well as for stationary Eddington—Finkelstein and Painleve—Gull-
strand metrics are Hermitian. For these metrics, the transition is possible to self-
conjugate second-order equations with spinor wave functions. As opposite to the
Dirac equation, these equations permit existence of degenerate stationary bound
states of zero-point energy fermions. The normalized eigenfunctions of these
states vanish on event horizons.

The Hamiltonians for non-stationary Lemaitre—Finkelstein and Kruskal
metrics explicitly depend on the temporal coordinates and stationary bound states
of half-spin particles cannot be defined in coordinates of these metrics.



THE PRUFER TRANSFORMATION AND SOLUTION OF THE
SCHRODINGER TYPE EQUATIONS WITH SINGULAR EFFECTIVE
POTENTIALS OF THE SCHWARZSCHILD AND REISSNER-NORDSTROM
FIELDS / V. P. Neznamov, I. I. Safronov, V. E. Shemarulin // VANT. Ser.: The-
oret. i prikl. fizika. 2018, N 1. P. 63-80.

The problem of solving the Schrodinger type equations with singular effec-
tive potentials of the Schwarzschild (S) and Reissner—Nordstrom (RN) fields is
considered. The Priifer transformation is used, which reduces the problem to
solving two nonlinear equations of the first order for the phase function and am-
plitude (Priifer equations). The behavior of integral curves of the phase function
equation in the vicinity of irregular specific points p=0,p,,p_ and around the

regular specific point p=oo is studied. The paper offers algorithms of finding

solutions meeting the phase and wave function asymptotics acceptable, from
viewpoint of physics, both in case of existing event horizons of the S and RN
fields and in case of no event horizons (naked singularity of the RN field).



