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O TIPUPOAE OBPA3OBAHNSA BOJIH TIPU CBAPKE B3PLIBOM /
O. b. IpennoB // BAHT. Cep. Teopernueckast u npukiaaanas ¢pusuka. 2018.
Bem. 2. C. 3-7.

Jdan 0030p CyIIEeCTBYIOIINX KPUTEPHUEB BOJIHOOOPA30BaHUS TPHU CBapKe
B3pBIBOM. Bce OHM OCHOBaHBI Ha THAPOAWHAMHYECKOM IPHONIVKEHHH KOCOTO
COyJapeHus..

Ha 0a3e aHanm3a 5KCIEPUMEHTAIBHBIX JAHHBIX 1O HCCIEAOBAHUIO CTPYK-
TYpbl KyMYJSTHBHOH CTPYH, pealu3ylomeiics B TOUKE KOHTAKTa, IMPEUIOKCHA
HOBAasi MOJIENTb BOJTHOOOPa30BaHUsI, OCHOBBIBAIOILASCS Ha INIaBEHCTBYIOIIEH poin
TUIACTUYECKHX Je(OpPMAIMi M COMYTCTBYIOIIETO TEPMUIECKOTO Pa3ynpOYHEHHUS.
[Tpu cIBUrOBOM TEUEHHH Pa3yNpOYHEHHBIX CIOEB Pa3BHBAETCSl HEYCTONYMBOCTh
KenbBuna—I ensMronsua.

YJ1K 530.145.7;514.764.2

KOJIJIATICAPBI KEPPA-HBIOMEHA C ®EPMUOHAMU B CTALIMOHAP-
HbIX CBS3AHHBIX COCTOSHUAX / K. O. Brmaco, B. II. Hesnamos,
U. U. Cadpponos, B. E. lllemapymuna // BAHT. Cep. Teopernueckass u mpu-
knanHas pmsuka. 2018. Bem. 2. C. 8-35.

[Tpu ucnone30BaHKUH A7t (HPEPMUOHOB KBAHTOBO-MEXaHHYECKOTO yPaBHEHHS
BTOPOTO TMopsiaka ¢ 3pQpekTuBHEIM moTeHnnanoM ot Keppa—Heromena (KN)
HOJIy4eHbI PEe3yJbTaThl, KAYECTBEHHO OTIMYAIOLINECS OT PE3yJIbTaTOB, HONyYa-
eMBIX IIPH UCIOJIBb30BaHUU ypaBHeHus [upaka. [Ipy Hamu4uu ABYX TOPH3OHTOB
COOBITUI JJOKa3aHO CYLIECTBOBAaHHE BBIPOXJICHHBIX CTALMOHAPHBIX CBS3aHHBIX
COCTOSIHUM 3apsDKEHHBIX W He3apshDKEHHBIX (EepMHOHOB C  KBaJpaTU4HO-
MHTETPUPYEMBbIMU BOJIHOBBIMH ()YHKIMSIMH, OOpAILAQIOIMMUCS B HYJIb HA TOPH-
30HTaxX coObITHI. DEPMUOHBI B TAKMX COCTOSHHUSAX JIOKAIN30BaHbI BOJIIU3M TOPH-
30HTOB COOBITHH C MakCMMyMaMH IUIOTHOCTEH BEpPOSTHOCTH, OTCTOSIIIUMH OT
TOPU30HTOB COOBITHI Ha JIOJM KOMITOHOBCKOH JUIMHBI BOJIHBI (DEPMHOHOB B 3a-
BHCUMOCTH OT KOHCTaHT CBSI3H, YIJIOBOTO M OpPOUTANBHOrO MOMeHTOB |,| m

A3UMYTAJIbHOT'O KBAaHTOBOI'O 4YHCJIa m(p

MOKa3aHO OTCYTCTBHE CTAIIMOHAPHBIX CBS3aHHBIX COCTOSHUHN (DEPMHIOHOB IS JTFO-
OBIX 3HAYCHUN KOHCTAHT CBsI3U. J{JIs 3apsDKCHHBIX M HE3apsDKEHHBIX (PepMHOHOB
B mojie rojoi cuHryssipHoctd KN mpu ompeeneHHbIX 3HAUCHUAX (PU3HUECKUX
mapaMeTpoOB MOKa3aHO CYMIECTBOBAHUE NUCKPETHBIX DOHEPIETUUCCKUX CIIEKTPOB.
B kBaHTOBOI MeXaHUKE C YpaBHEHHEM BTOPOIO MOPs/IKA U3-3a PEryJIAPHOTO IO0-
BeAeHU 3((HeKTUBHBIX NOTeHIHANOB 1Moyt KN B OKpecTHOCTH Hadasia KOOpIH-
Hat rojias cuHrysgspHocts KN He HeceT yrpo3bl KOCMUYECKOU LIeH3Ype.

. B cnyuae skctpemanbnbix moneit KN



YK 514.83; 530.12:531.51

[OJIVUEHUE YPABHEHHI CAMOCOIJIACOBAHHOI'O JIBVMXKEHUS
3APSDKEHHBIX YACTHUI[ METOJIOM DSUHINTEMHA-MH®EJbIA—-
TO®DPMAHA / M. B. Top6arenko // BAHT. Cep. Teopetudeckas U IpUKIa-
Has ¢usnka. 2018. Breim. 2. C. 36-62.

Knaccnueckas Bepcus metoma DUI 1949 roga paspadorana st OTO c HY-
JIEBBIM TCH30POM IHEPTHH-UMITYJIbca. B maHHO paboTe ycoBepIIeHCTBOBAHHBII
BapUaHT 3TOT0 METO/1a IIPUMEHSETCS JJIsl TOJTY4EHHsT YPaBHEHHS JABMKEHHS ABYX
JNIEKTPUYECKH 3apsDKEHHBIX YacTHI, T. €. K CIIydalo, KOrja TEH30p JHEpPTuH-
UMITyJIbca HE PaBeH HYJI0. Bocnpon3BomsSTCS U3BECTHBIE M3 AJIEKTPOIMHAMUKA
yYpaBHEHHs, KOTOpBIE CIEAYIOT M3 JlarpamkuaHa [lapsuna. OOcyxnaercs psn
BOIIPOCOB KOHIIENTYaJIbHOTO XapaKTepa, BO3HUKAIOIINX IPH MOIMBITKAX BOCIOJNb-
30Barbcs ypaBHeHHAMH OTO ¢ HEeHyNneBBIM TEH30pOM 3HEPTUU-UMILYJbCA C Lie-
JBI0 TIOJyYCHUS YPaBHEHUH ABM)KEHHS dYacTull (Hanndue OByX M Oosiee mapa-
METPOB MAaJIOCTH, HAJIMYNE TOYHOTO PEIICHHMS I OJHOM YacTHIBI B T€X KOOp-
JMHATAX, KOTOPBIC MCIOIb3YIOTCS B alllIPOKCHMAMOHHBIX PA3JIOKEHUAX METOAA
OUI', aBTOMaTH4eCcKoe MCYE3HOBEHHE PACXOSIINXCS HHTErPaoB IPH IOIyde-
HHUH YPaBHEHUS JIBIDKCHUS YacTHIL U Ip.).

VJIK 551.24

TETIJIOBASL MOJEJIb OFPA3OBAHUS KPAEBBIX ITPOI'MBOB / A. B. Men-
BeaeB // BAHT. Cep. Teoperndeckass u mpukiagHas ¢msuka. 2018. Bem. 2.
C. 63-82.

[MpennoxxeHa MoAENb KpaeBHIX (IPEITOPHBIX) NMPOTHOOB, CYIIECTBYIOLIHX
1o 00e CTOpPOHBI JINHEHHOH ropHO# obmactu. CanTaercs, 4ro 3Ta 001acTh 00pa-
30BaHa CPaBHUTEIHHO OBICTPO BCIUIBIBIIMM TEIUIOBBIM ILTIOMOM. Ilocienxuii
MOJEIUPYETCSI TOpsUYei IUIACTUHOM, INUPHUHA U JUIMHA KOTOPOM paBHbI pa3Mepam
rOpHOM 00JIacTH, BBICOTa COOTBETCTBYET pa3Mepy BepxHeil MaHTHU. B kadecTBe
npuunHbl o0pazoBanus KI1 u nx npeobpa3oBaHusi CO BpeMEHEM paccMaTpHBaeT-
Csl ME/UICHHBI HarpeB cpelbl (€€ BepTHKAJBbHBIX CJIOEB) MOCPEJCTBOM JIBYX
IUIOCKUX TEIJIOBBIX BOJIH, PAaCHpOCTPAHSIOMIMXCS OT JBYX TPaHHMI[ IUIIOMA CO
cpenoii. [Tomaraercs, 4To 3aBUCHMOCTH CpeIHEH IUIOTHOCTH BELIECTBA BEPXHEH
MaHTHH OT TEMIIEPATypHI ABISIETCS HEMOHOTOHHOW — MaJlble IeperpeBbl OTHOCH-
TEJIHO MCXOMHON Cpebl IPUBOAAT K €r0 YIUIOTHEHHUIO (M3-32 OTPHUIATEILHOTO
K03 PHIIMEHTa TEIUIOBOTO pPAaCIIMPeHHs), OONbIINE IMeperpeBhl (IIOJ TOpaMu)
COIPOBOXKIAIOTCS pa3zymuioTHeHneM. CIlie/ICTBHEM HarpeBa CpeJibl IPH TakoH 3a-

o 0.5
BUCHMOCTH IUIOTHOCTH sIBJsieTcsi oOpasoBanue aByx KII rmmpuHoi |~ (xt)

(-~ 10(t)0'5, | — kM, t — Bpems mocne BCIutbiTHsI IUTFOoMa B MiH Jer, y ~0,01

CMZ/C). VYipouieHHOe MOJENUPOBaHUE ATHX MPOLECCOB C HCIOIb30BAaHUEM pe-
3yJIbTaTOB pPEUICHUsI OJHOMEPHOM 3a/1aud O TOPU30HTAIBHOM OCTBHIBAHUM BEP-
TUKAJIbHOW IJIACTHHBI MOKAa3aJl0 KaueCTBEHHOE COOTBETCTBHE MOJIEIbHOTO
penbeda u ero quHamuku HaOmrogaeMbiM B KIT. [IpuBOoAsSTCS TOBOMBI B TOJTb-
3y pealM3alMM y BELEeCTBA CPelbl BEPXHEH MaHTHUHM OTpHULIATEIbHBIX 3HA4e-
HUN TETJIOBOTO paCIIUPEHHUs.



ABSTRACT

ON THE NATURE OF WAVE FORMATION AT EXPLOSION WELDING /
O. B. Drennov // VANT. Ser.: Theoret. i prikl. fizika. 2018, N 2. P. 3-7.

The paper gives an overview of the existing criteria of the wave formation
at explosion welding. All of them are based on hydrodynamic approximation of
glancing collision.

Using the analysis of the experimental data for the studies of a structure of a
cumulative jet realizable at a contact point, a new wave formation model is pro-
posed based on a major role of plastic strains and attendant thermal softening.
Kelvin-Helmholtz instability evolves in the course of a shear flow of weakened
layers.

KERR-NEWMAN COLLAPSARS WITH FERMIONS IN STATIONARY
BOUND STATES / K. O. Vlasov, V. P. Neznamov, I. I. Safronov, V. Ye.
Shemarulin // VANT. Ser.: Theoret. i prikl. fizika. 2018, N 2. P. 8-35.

When using the quantum mechanical second-order equation with the effec-
tive potential of the Kerr-Newman (KN) field for fermions, the results were ob-
tained that qualitatively differ from the results obtained when using the Dirac
equation.

In presence of two event horizons, existence of degenerate stationary bound
states was proved for charged and uncharged fermions with square integrable
wave functions vanishing on event horizons. The fermions in such states are lo-
calized near the event horizons with the maxima of probability densities away
from the event horizons by several fractions of the Compton wave length of fer-
mions versus the values of coupling constants, the values of angular and orbital
momenta j,I and the value of the azimuthal quantum number m,.

In case of extreme KN fields, absence of stationary bound states of fermions
was shown for any values of coupling constants.

Existence of discrete energy spectra was shown for charged and uncharged
fermions in the field of naked KN singularity at definite values of physical pa-
rameters.

The naked KN singularity poses no threat to cosmic censorship due to the
regular behavior of the effective potentials of the KN field in quantum mechanics
with the second-order equation.

ON AN OBTAINMENT OF EQUATIONS OF CHARGE PARTICLES SELF-
CONSISTENT MOTION BY MEANS OF EINSTEIN-INFELD-HOFFMANN
METHOD / M. V. Gorbatenko // VANT. Ser.: Theoret. i prikl. fizika. 2018, N 2.
P. 36-62.

The classical version of the method of Einstein-Infeld-Hoffmann (EIH) of
1949 year was developed for the equation of General Relativity (GR) with zero
energy-momentum tensor. In this work, an improved version of this method is
applied for an obtainment of motion equations of two charge particles that is a
case when energy-momentun tensor isn’t zero. It is received the known from the
electrodynamics equations which are resulted of Darwin Lagrangian.

Some conceptual questions are discussed that arise at attempts of using of
the GR equations with non-zero energy-momentum tensor for the obtainment of
particle motion equations (a presence two and more smallness parameters, a
presence an exact solution for one particle in coordinates which are used in ap-
proximated expansions of the EIH method, an automatic disappearance of diver-
gent integrals at receiving of particle motion equations and so far).



THERMAL MODEL OF FOREDEEPS FORMATION / A. B. Medvedev //
VANT. Ser.: Theoret. i prikl. fizika. 2018, N 2. P. 63-82.

A model of foredeeps disposed bilaterally along a linear mountain is pro-
posed. It is assumed that the mountain area was formed by the help of thermal
plume that ascended comparatively rapidly. The thermal plume is modeled
through a hot plate, whose width and a length are equal to sizes of a mountain
area, and a height corresponds to a size of the upper mantle. A slow heating of a
medium (its vertical layers) by means of two flat heat waves propagating from
two plume/medium interfaces is considered as a reason of the formation of fore-
deeps and their transformation with time. It is assumed that a dependence be-
tween an average density of a substance of the upper mantle and a temperature is
nonmonotonic — slight overheating with regard to an initial medium leads to its
compaction (owing to a negative coefficient of thermal expansion), big overheat-
ing (under mountains) is accompanied by a density decrease. The formation of
two foredeeps results from a heating of a medium with such a density depend-

ence. The foredeeps have a width of | ~ (Xt)o'5 (~ 10(t)°'5, I — km, t is the time

after the plume ascent in million years (Ma), 3 ~0,01 cm?/s. Simplified simula-
tion of these processes using the results of a one-dimensional task solution con-
cerning the horizontal cooling of a vertical plate showed a qualitative corre-
spondence of a model relief and its dynamics observed in real foredeeps. The
arguments are advanced in favor of realization of negative values of thermal
expansion for substances of medium of upper mantle.



