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ITAJEHUE YACTHULl HA TEHTP. TUIIOTE3A JIAHAAY-JIUOGIINIA 1
YUCJIEHHBIE PACYETHI / B. I1. He3uamos, 1. 1. Cadponos // BAHT. Cep.
Teopernueckas u npukiaaHas ¢pusuka. 2016. Bem. 4. C. 3-8.

BrepBrie penienueM ypaBHenusi llpeaumHrepa ¢ moreHuuanoM, oOpaTHO
MPONOPIMOHANIBHBIM KBJIPAaTy PacCTOSHHS JI0 LIEHTPa, ¢ IIOMOIIBI0 peodpa3o-
BaHus [Iprodepa ompeneneHsl TUCKPETHBIE SHEPTETHISCKHE CIIEKTPHI B 3aBUCH-
MOCTH OT MHHMMAJIBHOTO pajiyca B YHCICHHBIX pacdyeTax. [lokazaHo, 4To sHEp-
TS YacTHLBI B COCTOSIHMM N 00paTHO MPOIOPLIOHAIBHA KBaApaTy MHHHMAaIb-
HOro paauyca. IIpu cTpeMiIeHHH MUHHMAIBHOTO Pajnyca K HYJIO JUCKPETHBIE
CIIEKTPbl HE OTpaHHYeHbl CHU3Y. [IpH yMeHBIICHHH MHHHMAalIbHOIO paanyca
3HaYMMBIE BEPOSTHOCTH OOHAPY)KSHNUS YaCTUI] CMEIAIOTCA K LICHTPY.

YJ1K 530.145.7;514.764.2

BBIPOXKIEHHOE CTALIMOHAPHOE CBA3AHHOE COCTOSAHUE YACTUL]
CO CIIMHOM ' B IIOJIE HIBAPHUIMJIBAA / B. II. He3snamos, U. .
Ca¢ponos // BAHT. Cep. Teopetudeckas u npukiagHas ¢pusuka. 2016. Bemm.
4. C. 9-24.

IIpu ncnosb30BaHUM KBAaAPATUYHO-UHTETPUPYEMBIX BEILECTBEHHBIX paju-
IBHBIX BOJHOBBIX ()YHKIMH pEIATUBHCTCKOrO ypaBHeHus tuna lllpeanHrepa
¢ 3¢dexTrBHBIM noTeHIMANIOM Mo LIIBapiuiibaa 10Ka3aHo CyIIECTBOBAHUE
BBIPO’KAEHHOTO CTAllHOHAPHOTO COCTOSHUS YacTHIl CO CIIMHOM Y2 C 3Hepruei

- 2 ;
E = 0. Oneprus cBs3u coctossnus E., = MC” He 3aBUCHUT OT KBaHTOBBIX umcen j, |

Y OJIMHAKOBA JIS JIFOOBIX 3HAYEHHI TPABUTAIMOHHON KOHCTAHTHI CcBs3u. YacTu-
el ¢ E = 0 ¢ mogaBisitoneit BEpOSTHOCTHIO HAXOAATCS HA PACCTOSTHUM OT TOPH-
30HTa COOBITHI B HHTEPBAIax OT HYJA O JOJCH WM HECKOJIBKUX €IMHUI] KOMII-
TOHOBCKOW JUTHHBI BOJIHBI (DepMHOHA B 3aBUCHMOCTH OT BEJIMYHHBI TPABUTAIHOH-
HOI KOHCTaHTHI CBSI3M M BeMMYMH |, |. AHOHCHUPYIOTCSI aHAIOTHYHBIE PEIICHHS
JUT BEIPOKICHHBIX CBS3aHHBIX COCTOSIHHH ()epMHOHOB B Toisix PaiiccHepa—
Hopactpéma, Keppa, Keppa—Hrromena.

CucTeMbl aTOMHOTO THIAa — KOJUIATICAPHI C OIPEISIICHHBIM YHCIOM (epmu-
OHOB, HaXOJSAIIMUXCS B BBIPOXKICHHBIX CBSI3aHHBIX COCTOSIHUSX, — MPE/JI0KEHbI B
KauyecTBE YacTHIl TEMHOW MaTepUU.

VIIK 539.4

CIOCOBbI OINPEJIEJIEHNAS 3HAYEHUS OTKOJIbHOM ITOBPEX-
JEHHOCTU / . A. Tepewkuna, U. P. Tpynun, B. I'. Cumakos, M. U. Tka4en-
ko // BAHT. Cep. Teoperuueckas u npuknansas ¢puzuka. 2016. Beimn. 4. C. 25-33.

Ha npumepe cranu 10 paccMoTpeHbI criocoObl onpeiesieHns! BEINYNHBL OT-
KOJIBHOH MOBPEXAEHHOCTH 00pa3ioB. IlepBblid crioco® OCHOBBIBAETCS Ha U3Me-
PEHUSIX TUIOTHOCTH 00paslia J0 M IOCje SKCIEPHUMEHTa U BBIYMCICHUH TOBpe-
*KIeHHOCTH. BTopoii crioco6 npeamosnaraer IpoBeIeHNe MeTauIorpaduIecKoro
CTPYKTYPHOI'O aHaJIW3a IIONEPEeYHOro cpesa oOpaslia M HCIOJIb30BaHHUE IUIAHH-
METPHUYECKOH METOJUKH ONpeeIeHNs IUIONIaan cpe3a qedeKra.



YK 530.12:531.51

MACIITABHASI THBAPUAHTHOCTbH U ITPOBJIEMbI OBIIEN TEOPUU
OTHOCHUTEJIBHOCTH / M. B. I'opbarenko // BAHT. Cep. Teoperudeckas u
npukiagaas ¢pusuka. 2016. Bem. 4. C. 34-45.

Ha npumepe HEHTpanbHO CHMMETPUYHOH CTATHYECKOH 3aMaun HCCIeq0Ba-
HBI BO3MOXKHOCTH TaKOT'O BapHaHTa 000OIIEHUs] YpaBHEHHUIT 00IIel Teopun OT-
HOCHUTEJIFHOCTH, B KOTOPOM YPaBHCHHS CTAHOBSTCS WHBAPUAHTHBIMH OTHOCH-
TENBHO JIOKATM30BAHHBIX MAacIITaOHBIX MpeoOpa3zoBanuit. B pamkax 0600IIeH-
HBIX YPaBHEHHUI BHYTPEHHEE PEIICHHE BBITJILAUT II0-Pa3HOMY [UIsI HAOIIOMaTels,
WCIIONB3YIOMIETO MOCTOSTHHBIM MaciuTald ITUHBI, W Ui HAaOIoaaTess, MacmTad
IUIMHBI KOTOPOTO 3aBHCHT OT IPABUTALOHHOTO IMOJs. JIOKa3bIBa€TCs, YTO €CIH
CUHMTATh MCTHHHBIMH PEIICHUSMH T€, 9TO HOJIydYaeT BTOPON HaOII0AaTelb, Mpo-
6s1eMBI 00IIEH TEOPHH OTHOCHTENHFHOCTH HAXOIST CBOE ECTECTBEHHOE PEIICHHE.

VIK 539.4

JUHAMMWYECKAS MOJEJIb OTKOJIbBHOI'O PA3PYIIEHHS B
KNIKOCTAX U TBEPABIX TEJIAX / M. A. Jlecaruuxosa, O. H. Urna-
toBa, B. A. Paesckuii // BAHT. Cep. Teoperudeckas u mpukiaaHas (usuka.
2016. Boim. 4. C. 46-54.

YucneHHoe pelieHne 3aaad AMHAMUYECKOoro 1e(opMHUpOBaHUs U pa3pylie-
HUS KOHCTPYKIMOHHBIX MaTEpHAIOB TpeOyeT MPHUBICUCHUSI COBPEMEHHBIX TEO-
PETHUECKUX MOEIEH, KOTOPBIC JOJKHBI OBITh BKIIIOYCHBI B OOIIYIO CXEMY pac-
YyeTa pa3IWYHBIX ra30JMHAMHYECKuX IpoueccoB. B pabore [1] mpeacrasBnena
JUHAMHYECKas MOAENb OTKOJBFHOTO Pa3pymIeHHS M KOMIIAKTUPOBAHHS IOBpe-
JKIEHHOTO MaTepuaina, obnagaromero npouHocteio — Monens JIPK. Ha ocHoBe
moznemu JIPK noctpoena monens JIPK-L, mo3Bonsromas yIuTEBaTh POJIh BI3KO-
CTH, TOBEPXHOCTHOTO HATSHKEHHUS M MHEPLMOHHBIX CHJ Ha IpOIlecC Pa3BUTHUSA
MOBpEXICHHOCTH. [IpeanoxkeHHy0 MOJeNIb MOKHO HUCIOJIB30BATh IS YHCIICH-
HOTO MOJIETMPOBAHUS OTKOJIFHOTO Pa3pyIICHUs MaTepUasioB, HAXOISIIMXCS KaK
B TBEP/BIX, TaK U B )KUAKHX (ha30BBIX COCTOSHHSIX.

JanHas paboTa COAEpXKHUT ONUCAHHWE AWHAMHYECKOW MOZETH OTKOJIHHOTO
paspymenust 1 kommaktupoBanus JJPK-L u ocobeHHOCTE# UnciIeHHOM peann3a-
IIVH, a TaKKe pe3yibTaThl Bepupukannu monenu [APK-L Ha ocHoBaHmu 3kcre-
PUMEHTAJIBHBIX JaHHBIX IO YIapPHO-BOJHOBOMY HAarpy>XeHHUIO MEJH, CBHHIIA, BO-
JIbl ¥ TIIMLEPHUHA.

YJIK 533.951.7,544.032.65

UNCJIIEHHOE MOJEJIMPOBAHUE TYPBYJIEHTHOI'O IIEPEMEIINBA-
HUSA B IIJIOCKOM OIIBITE HA JIASEPHOM YCTAHOBKE NOVA /
B.Il. Cranenxo, FO. B. Tperpsiuenko, I. M. Enucees, H. B. BrikoBHHKOBA,
10. B. Sluunkun // BAHT. Cep. Teoperuueckas u npukiaanas ¢usuka. 2016.
Beim. 4. C. 55-63.

IIpencraBneHsl pe3yabTaThl YUCISHHOTO MojaenupoBaHue mo koxy OI'AK
IUIOCKUX JIa3epHbIX onbIToB Ha ycraHoBKe NOVA (CIIA), B KOTOPBIX 3KCHEPH-
MEHTAJIbHO PEATN3YETCs] PeXHUM TypOyJEHTHOTO INepeMeIInBaHusI. JTH JKCIIe-
PUMEHTHI NIpeJHAa3HA4YeHbI ISl IPOBEJCHNS TECTHPOBAHUS CYIIECTBYIOUINX (e-
HOMEHOJIOTHYECKUX MojeNned TypOyJeHTHOCTH Ha 3a/auye C BBICOKOH IUIOTHO-
CTBIO DHEpPTHH. PacdyeTsl MPOBOIMINCH Kak ¢ K — & MOJENbi0 TypOyICHTHOCTH,
tak 1 MetozioM 2D ILES (implicit large eddy simulation) MmoaenupoBanus. B pa-
0oTe ncmosb30BaHkl cruiaiiH-YPC mia3Mbl BEIIECTB JIa3epHOI MUIIIEHHU, TTOCTPO-
€HHbIE B MOJEIM HMOHMU3ALMOHHOTO PABHOBECHS C YYETOM BBIPOMKACHUS 3IEK-
TpoHOB [Ina3zma-4. AnnpoxcuManysi TepMOIUHAMUYECKUX (DYHKIHN BBITIOTHEHA
C MCIIOJIb30BAHUEM JINHEHHO-KYONYECKUX CIUIAHHOB.



ABSTRACT

A fall of particles to the center. Landau-Lifshitz hypothesis and numerical cam-
pulations / V. P. Neznamov, . I. Safronov // VANT. Ser.: Theoret. i prikl. fizika.
2016, N 4. P. 3-8.

In the paper, for the first time discrete energy spectra are determined as a
function of a minimal radius in numerical calculations by means of the Priifer
transformation by solving the Schrédinger equation with the inverse square po-
tentials. The particle energy in a state n is inversely proportional to the squared
minimal radius. When the minimal radius tends to zero discrete spectra are not
bounded below. With the minimal radius reduced, the significant probability of
particle detection are displaced towards the center.

Degenerate stationary bound state of half-spin particles in the Schwarzschild
field / V. P. Neznamov , I. I. Safronov // VANT. Ser.: Theoret. i prikl. fizika.
2016, N 4. P. 9-24.

The existence of the degenerate stationary state of half-spin particles with
the energy E = 0 is proved in using square-integrable real radial wave functions
of a Schrodinger-type relativistic equation with the effective potential of the

Schwarzschild field. The binding energy E_, = mc? does not depend on quan-

tum numbers j, | and is the same for any value of the gravitational coupling con-
stant. The particles with E = 0 are, with the overwhelming probability, away
from the event horizon within the range from zero to several fractions or units of
the Compton wavelength of a fermion as a function of the gravitational coupling
constant and values j, I.

In the paper, similar solutions are announced for degenerate bound states of
fermions in Reissner—Nordstrom, Kerr, Kerr-Newman fields.

Atomic-type systems: collapsars with a certain number of fermions in de-
generate bound states are proposed as particles of dark matter.

Methods of measuring the value of spall damage / I. A. Tereshkina, I. R. Trunin,
V. G. Simakov, M. I. Tkachenko // VANT. Ser.: Theoret. i prikl. fizika. 2016, N 4.
P. 25-33.

The methods of measuring the value of spall damages in samples are con-
sidered by the example of steel 10. The first method is based on the sample den-
sity measurements prior to and after the experiment and calculation of the dam-
age values. The second method implies the metallographic structural analysis of
the cross-section of a given sample and the planimetric technique of finding the
damage cross-section area.

Scale Invariance and Problems of General Relativity Theory / M. V. Gorbatenko //
VANT. Ser.: Theoret. i prikl. fizika. 2016, N 4. P. 34-45.

A central symmetric static problem is used as case study of possibilities
such generalization General Relativity equations in that the equations become
invariant relative local scale transformations. An internal solution of the problem
looks like different things for one observer used a constant time standard and for
the second observer used the standard depended upon a gravitation field. It is
proved if a point of view of the second observer is considered as true principal
difficulties of General Relativity run their natural resolving ability.



A dynamic model of spall fracture in liquids and solids / M. A. Desyatnikova,
O. N. Ignatova, V. A. Rayevsky // VANT. Ser.: Theoret. i prikl. fizika. 2016, N 4.
P. 46-54.

The numerical solution of the problems of dynamic straining in structural
materials requires using modern theoretical models which should be integrated
within the general scheme used to simulate various gas dynamic processes. Paper
[1] presents a dynamic model of spall fracture and compaction in a damaged ma-
terial with strength, namely, the DRK model. Basing on the DRK model, the
DRK-L model has been developed which allows accounting the effect of viscosi-
ty, surface tension, and inertial forces on the evolution of damage. The offered
model can be used for the numerical simulation of spall fracture in materials,
which are in solid, or liquid phase states.

The given paper describes the DRK-L model of spall fracture and compac-
tion and the specific features of its numerical implementation, as well as results
of the DRK-L model verification on the base of experimental data on the shock
loading of copper, lead, water, and glycerin.

Numerical simulation of turbulent mixing in a plane experiment on the NOVA
laser facility / V. P. Statsenko, Yu. V. Tret’yachenko, G. M. Yeliseyev, N. V. By-
kovnikova, Yu. V. Yanilkin // VANT. Ser.: Theoret. i prikl. fizika. 2016, N 4.
P. 55-63.

The paper presents results of the numerical simulation with the EGAK code
[1] of plane experiments on the NOVA laser facility (USA), in which the turbu-
lent mixing conditions were experimentally implemented. These experiments
were conducted to test the existing phenomenological models of turbulence by
solving the problem of a high energy density. Simulations were performed both
with the k—€ model of turbulence [2] and the 2D ILES (implicit large eddy simu-
lation) method. Spline EOSes of plasma of the laser target materials were used,
they were built in the Plasma-4 ionization equilibrium model with regard to elec-
tron degeneracy. The thermodynamic function approximation was performed us-
ing linear cubic splines.



