PE®EPATDI

VJIK 532.593

OIMMCAHME CBOMCTB YJAPHO-CXXATOI'O IIJIABJIEHOI'O KBAPIIA
IIPU BBICOKUX JIABJIEHMAX HA OCHOBE MOJIM®UIIMPOBAHHOM
MOJIEJIN BAH-JIEP-BAAJIbCA / A. B. Mensenes / BAHT. Cep. Teopetide-
ckast 1 npukiaaHas pusuka. 2017. Bem. 1. C. 3-7.

Pa3paboTanHoe panee mupoxoauanazonHoe YPC nuoxkcuaa KpeMmHUs, Oc-
HOBaHHOE Ha MoOIW(HUIMPOBaHHONH Monenn Ban-mep-Baambca, ncmonp3oBaHO
JUIS pacdeTa yAapHOW agnadaThl, CKOPOCTH 3ByKa BJIOJb HEE U IPYTHX XapakTe-
PHUCTHK IUIaBJICHOTO KBapla. Pe3ynbTaThl CONOCTaBJICHBI C HOBBIMH 3KCIEpH-
MCHTAJbHBIMU JaHHBIMH IO yJapHOMY CXKaTHIO IUIABJIICHOTO KBapIia 1O JaBie-
uus 1,6 TIla u ckopoctr 3ByKa 10 1,1 TIla. Takxke BBIIOJHEHO CpaBHEHHE pac-
YETHBIX 3aBUCHMOCTEH (yIapHBIX aauadaT, H30TepM, U39HTPOI), ONIPEAEICHHbBIX
Ha OCHOBE 3TOT0 U JIBYX JIPYTHX MOJENIBHBIX YpaBHeHHUH cocTosHus, 10 1000 TIla.

V]IK 523.44

YUCJIEHHOE MOJIEJIMPOBAHUE BO3JIEMCTBMS BHICOTHOI'O B3PbI-
BA SJIEPHOT'O 3APSAJA HA ACTEPOUJ] TUITA «ATIO®UC / A. K. 1lla-
Henko, C. C. Cokonos, B. H. Motnoxos, T. 1. Yaiika, A. U. ITanos, A. B. Ca-
mozonoB // BAHT. Cep. Teopernueckas u npuknanaas pmusuka. 2017. Bemm. 1.
C. 8-14.

CMoIeTMpoOBaHO BO3ACHCTBHUE SIICPHOTO B3PhIBA HA PeabHOC KOCMHUYECKOES
Teno (acTepoun Truia «AMoQuc») ¢ MOMOIIBI0 MATEMAaTHIECKON METOIUKH YK C-
JICHHBIX PACUCTOB 3a7a4 MEXaHUKU CILIOUIHON CPElbl C YUETOM BIIHMSHUS JyYH-
CTOM TEMJIOMPOBOIHOCTH M BO3MOXKHBIX (ha30BBIX MEPEXO0B, YTO HE paccMar-
puBaniock panee. CyTh MPOBOAMMBIX HCCIICOBAHUI — M3YUCHUE TUHAMUYCCKUX
MPOIIECCOB, BOSHUKAIOMINX B MaJIbIX KOCMUYECKHX TellaX, YTPOXKAIOIINX HaIIeh
TUTAaHEeTe, TIPY Pa3IMYHBIX BapHaHTAX BO3JCHUCTBYS Ha HUX SACPHBIMHU B3PBHIBHEI-
MU ycTpoiicTBaMu. PaccmaTpuBaeTcs BEICOTHBIN THIT MTOJIPHIBA SACPHOTO 3apsiaa
OTHOCHTEIIFHO KOCMHYeCcKOoro Tena. [Ipom3BeieH aHaIW3 OCHOBHBIX (H3HUE-
CKHX TPOIIECCOB, PEaTU3YIONINXCS B aCTEPOHIAX IOCIE BO3ICHCTBUSA, paccyu-
TaH MEXaHHYECKU UMITyJbC. Llenb paboThl — moydeHwne nHPOPMAIIHU O pealb-
HBIX BO3MOXXHOCTSIX SIZICPHOTO B3PBIBA IO MPOTHUBOJCHCTBUIO OMACHBIM KOCMHU-
YeCKMM TeJlaM, a TakXke JUIs CO3MaHusl 0a3bl JAHHBIX JUIS OyAyIied MMOJIHO-
MacIITa0HOM CUCTEMBI 3alTUTHI 3eMITH.

YK 530.12:531.51

I'PABUTALIMOHHO-TEOMETPUYECKAS MOJEJIb MACCBI / M. B. T'op-
6atenko // BAHT. Cep. Teopetnueckas u npukiaasas ¢pusuka. 2017. Bem. 1.
C. 15-18.

s ypaBHEeHHH 00IIeH TEOPHH OTHOCUTEIBHOCTH IIPEIaraeTcsi KOHCTPYK-
sl TEH30pa YHEPTUH-UMITYJIbCA, COCTOSIIAs TOJBKO M3 JTUPAKOBCKUX MATPHIL.
[TokazaHo, 4TO BO3HHKAlOIlee B Cilyyae LEHTPalIbHO-CUMMETPHYHOH cTaTthye-
CKOH 3aJ]a4M pellieHne SBIISETCS PErYJISIPHBIM U HUYEM HEOTIIMYMMBIM OT pelie-
Husg IBapimmibaa.



YK 519.633

PE3VJIbTATBI YUCJIEHHOI'O UCCJIEJOBAHIA METOAWKU PELEHNA
KMHETUYECKOI'O YPABHEHUS BOJIBLIMAHA, ITPOBEJIEHHOI'O HA
I'A30JIMHAMMYECKOM 3AJIAUE O PACIIAJIE PA3PBIBA / A. B. Xapuro-
HoB // BAHT. Cep. Teopetudeckas u npuknaaHas ¢puzuka. 2017. Beim. 1. C. 19-22.

[TpuBeneHsl pe3yabTaThl YHCIEHHOTO HCCIIEJOBAHUS METOJUKH PEIICHUS
KWHETHYECKOTO ypaBHEeHHUs boibliMaHa, MpOBENEHHOr0 Ha ra3oMHaAMHYeCcKON
3ajaue o0 paclaje pa3phliBa.

VIK 530.145

CAMOCOITPAXXEHHBIE YPABHEHMA BTOPOI'O TIOPAJKA JIJISA ®EP-
MMOHOB U PEJICTABJIEHUE ®OJIJIN-BAYTXAM3EHA / B. II. He3na-
moB // BAHT. Cep. Teopetnueckast u npukiagHas ¢usuka. 2017. Bem. 1. C. 23-27.

Ha npumepe BHEIIHETO 3JIEKTPOMArHUTHOTO MOJIA TIOJNyYEHBI CaMOCOIIpS-
JKCHHBIE YPaBHEHHS BTOPOTO MOPSIKA CO CIIMHOPHBIMH BOJTHOBBIMH (DYHKIIHSIMH.

VYcraHoBIIEHA CBSI3b ITHX ypaBHEHHMH ¢ ypaBHeHMsAMH Tumna lllpenunrepa c
3¢ GEeKTUBHBIME TOTECHIMATAMH Ul BELICCTBEHHBIX PAIHAIBHBIX BOJHOBBIX
¢hyakunii u ¢ ypapaeHusME [upaka B nmpencrapneann ©onnn—BayTxaiizena.

C uncnionp3oBaHneM Matpull Jlupaka B KUPaJbHOM IPEICTaBICHUHN MOTyde-
HBI KUPaJIbHO-CUMMETPUYHbIC 3aMKHYTBIC YPaBHEHHUS IS JIEBBIX U MPaBbIX CIIHU-
HOpoB. sl MPOM3BOJILHOTO 3JIEKTPOMArHUTHOIO IIOJISI IOJMY4EHO 3aMKHYTOE
KHpaJlbHO-cUMMeTpu4Hoe ypaBHeHue donnu—BayrxalizeHa. B paccMOTpeHHBIX
YpaBHEHHSIX, HE3aBUCHMO OT HAJIMYUS WM OTCYTCTBUSI MacChl y (hepMHUOHOB, OT-
CYTCTBYIOT ClIaraeMble, CMEIIMBAIOIINE JIEBBIE U NPABbIC CIIUHOPEI.

VJIK 536.71

[OJIYOMIIMPUYECKOE YPABHEHUE COCTOSHUA TBEPABIX a-, o-
B-®A3 TUTAHA U KUAKOCTU C YUYETOM UCITAPEHNA / B. M. EnbkuH,
B. H. Muxaiinos, T. FO. Muxaiinosa // BAHT. Cep. Teopernueckasi ¥ mpuKja-
Hast pusuka. 2017. Bemn. 1. C. 28-42.

[MpeanoxkeHo MOJIyIMIIMPUYECKOE YPaBHEHUE COCTOSHHS, BKIIOYAIOIICE B
cebs Tpu nonumopdHbie Moaudukanuu (o, ®, f) THTAaHA U KHUIKOCTH C YIETOM
ucnapeHus. TpyJIHOCTH MOCTPOCHHsI YPABHEHUsI COCTOSIHUS CBSI3aHbI C HEJJOCTA-
TOYHOW M3y4EHHOCTHIO (ha30BOM AMAarpaMMbl THTaHA B OOJIACTH BBICOKHX JlaBIe-
Hui. [lapaMeTpsl ypaBHEHHs] COCTOSIHHS MOAOOPAHBI C YYETOM BCEX MMEIOIIMXCS
9KCIIEPUMEHTAIIBHBIX JAaHHBIX, MOJTYUYCHHBIX KaK B KBa3HCTaTUUECKHX, TaK M JIU-
Hamuveckux ycnoBusx 70 13,6 TIla. B o61acT CBEpXBBICOKHMX CKATUW U TEM-
neparyp Ui modopa napamMeTpoB HCIOJIB30BATHNCH PE3yIbTAThl TEOPETHUECKUX
pacderoB. BeiOpanHas (yHKuMOHaNbHAs (OpMa TEIUIOBBIX COCTABIISIIOIIUX CBO-
60/1HOH 3HEPTHU NPeyCMaTPUBAEcT HOHU3AIMIO BEIIECTBA U B TIPeJielie BHICOKIX
TEMIIEpaTyp COOTBETCTBYET IIOJHOCThIO HOHHU30BAHHOMY WJIEalIbHOMY Tra3y
MOHOB M 3JIEKTPOHOB. [loTeHnnanbHast (X0JI0JHAasl) COCTABIISIONIAsT SHEPTUHU TIPU
CBEPXBBICOKOM C)KATUU YJOBJIETBOpPsieT Mojenu atoma Tomaca—®epmu. Hanu-
YK€ Ta30BOM aCUMIITOTHKH B YPaBHEHHH COCTOSIHHUS JKHJIKOCTH ITO3BOJISIET pac-
CUNTATh KPUBYIO HCIIAPEHUSI TUTAHA U MOJIOXKEHHE KPUTHYECKOH TOUKH.



ABSTRACT

Description of properties of shock-compressed fused quartz at high pressures
based on modified Van der Waals model / A. B. Medvedev // VANT. Ser.: Theo-
ret. i prikl. fizika. 2017, N 1. P. 3-7.

An earlier developed wide-range equation of state of silicon dioxide on the
basis of a modified Van der Waals model was used for calculating of Hugoniot
curve, sound velocity along it and other characteristics of fused quartz. The re-
sults were compared with new experimental data on shock compression of fused
quartz up to pressure of 1,6 TPa and sound velocity up to 1,1 TPa. Calculated
dependencies (Hugoniots, isotherms, isentropes) also were compared with the
same dependencies calculated from two other equations of state up to 1000 TPa.

Numerical simulation of the impact of a high-altitude nuclear explosion on the
“Apophis” type asteroid / A. K. Shanenko, S.S. Sokolov, V. N. Motlokhov,
T. I. Chaika, A. I. Panov, A. V. Samodolov // VANT. Ser.: Theoret. i prikl. fizika.
2017, N 1. P. 8-14.

The impact of a nuclear explosion on a real cosmic object (an asteroid of the
“Apophis” type ) has been simulated using a mathematical code for the numeri-
cal simulation of the continuum mechanics problems with regard to heat transfer
by radiation and possible phase transitions not taken into consideration earlier.
The idea is to study the dynamic processes in small cosmic objects posing a
threat to our planet by varying the conditions of impacting such objects with nu-
clear explosive devices. Explosion of a nuclear device at a high-altitude relative
to a cosmic object is studied. The major physical processes in asteroids caused
by the nuclear device impact have been analyzed and the mechanical momentum
has been calculated. The goal of these efforts is to obtain data on a real capability
of a nuclear explosion as a counter force against hazardous cosmic objects, as
well as to create a database for the future full-scale system for Earth protection.

Gravity-Geometrical model of a mass / M. V. Gorbatenko // VANT. Ser.: Theoret.
i prikl. fizika. 2017, N 1. P. 15-18.

It’s proposed a construction for the energy-momentum tensor in the General
Relativity equations that consists of the Dirac matrixes only. It’s proved that ap-
peared in the central symmetrical static problem solution is regular and indistin-
guishable from the Schwarzschild solution.

Results of numerical methods for solving the kinetic study of the Boltzmann
equation, conducted on gas-dynamic problem of discontinuity disintegration /
A. V. Kharitonov // VANT. Ser.: Theoret. i prikl. fizika. 2017, N 1. P. 19-22.

The results of the numerical investigation techniques solving the Boltzmann
equation spent on gas-dynamic problem of decay of a discontinuity.



Self-adjoint second-order equations for fermions and Foldy-Wouthuysen repre-
sentation / V. P. Neznamov // VANT. Ser.: Theoret. i prikl. fizika. 2017, N 1.
P. 23-27.

Self-adjoint second-order equations with spinor wave functions in external
electromagnetic field were obtained for fermions.

The relationship was found between these equations and the Schrodinger-
type equations with effective potentials for real radial wave functions and with
the Dirac equations in the Foldy-Wouthuysen representation.

Closed chiral symmetric equations were obtained for left and right spinors
by using the Dirac matrices in chiral representation. A closed chiral symmetric
Foldy—Wouthuysen equation was obtained for an arbitrary electromagnetic field.
There are no summands, mixing left and right spinors in these equations, irre-
spective of presence or absence of fermion mass.

Semiempirical equation of state of solid phases a-, -, B- and liquid for titanium /
V. M. Elkin, V. N. Mikhaylov, T. Yu. Mikhaylova // VANT. Ser.: Theoret. i
prikl. fizika. 2017, N 1. P. 28-42.

A semiempirical equation of state is proposed for titanium in its three poly-
morphic modifications (alpha, omega and beta) + liquid with evaporation. The
equation is difficult to derive because the phase diagram of titanium is poorly
known in the region of high pressures. Parameters for the equation of state are
chosen so as to fit all available data from quasi-static and dynamic experiments
up to 13,6 TPa, and theoretical evaluations at ultrahigh pressures and tempera-
tures. The functional form we took for the thermal components of free energy
provides for ionization and in the limit of high pressures corresponds to fully
ionized ion-electron gas. At ultrahigh pressures the potential (cold) energy com-
ponent satisfies the Thomas-Fermi model. The asymptotic gas behavior helps de-
termine the evaporation curve and the position of the critical point.



