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VJIK 532.593

YPABHEHUE COCTOSHUA ITPOTUA C YUETOM UCIIAPEHUS, AUC-
COLMALIMN U NOHU3ALIMU / A. B. Measenes // BAHT. Cep. Teopetuue-
ckas u npukinanaas ¢usuka. 2018. Bem. 3. C. 3-14.

C npumeHeHneM MoAu(UITMPOBaHHOW Monenu Ban-mep-Baannca mms cme-
CEBBIX BEIECTB NMOCTPOEHO MOIY3IMITUPHUECKOE YPABHEHNE COCTOSHHUS KUIKOTO
¥ Ta3000pa3HOTO MPOTHUS C YIETOM HCIAPEHHs, IUCCOIMANN U HoHM3anuu. Pe-
3yJIBTAaThl PACUYETOB, BBHIIIOJIHEHHBIX HA €TI0 OCHOBE, CONOCTABIICHBI C MMEIOIHU-
MHCS JAaHHBIMH OIIBITOB IO HM30TEPMHUYECKOMY, KBA3HH33HTPOIIMUECKOMY H
ylapHoMy ckatuio. B oGsactn Gojiee BBICOKOIHEPIETHYECKUX COCTOSIHUM, 10
CpPaBHCHUIO C NOCTUTHYTBIMH B DKCIICPUMECHTAX, IMPOBCACHO CPABHCHHUC TEPMO-
JUHAMHUYCCKHUX BCIUMYHH pa3pa60TaHHoro YpaBHCHUA COCTOSAHHA C BBIYMCJIICH-
HBIMHU TTO MOACIAM, OCHOBAaHHBIX Ha IECPBLIX MPUHIIUIIAX.

VJIK 530.145

CAMOCOIIPSKEHHBIE YPABHEHUA BTOPOI'O ITOPAJKA IS YAC-
THUL] CO CITMHOM Y, IBMXVYIIIUXCS BO BHEIHHEM KYJIOHOBCKOM
IIOJIE / B. II. He3namos, 1. U. Cadponos // BAHT. Cep. Teopernueckas
u npukianHas gmsuka. 2018. Bem. 3. C. 15-28.

W3y4yeHsl caMOCONpsKEHHBIE YPaBHEHHUSI BTOPOTO MOPSIIKa O CIMHOPHBIMHU
BOJIHOBBIMH (DYHKIUSAMH 111 (PEPMUOHOB, IBIKYIIHUXCS BO BHEIIHEM KYyJOHOB-
cKoM rojie. [yl CTalOHApPHBIX COCTOSIHHWI ypaBHEHMS XapaKTEPU3YIOTCS pas-
JICTICHHBIMH COCTOSIHUSIMH C IOJIOXKUTEJIBHOW M OTPULATENLHON SHEPTUsiMU, U
3TO MPHUBOIUT K BO3MOXXHOCTH BEpPOSTHOCTHOM MHTeprperanuu. J[is KyJloHOB-
CKOT'O TIOJISI PUTSDKEHHSI SHEPTeTHYECKUI CIIEKTP YpaBHEHUsI BTOPOTO IMOpsiIKa
COBIIAJIAET CO CIIEKTPOM ypaBHeHHs J[Mpaka, B TO BpeMs KakK IUIOTHOCTH BEPOSIT-
HOCTH COCTOSIHUM HECKOJIBKO OTJIMYAIOTCA. JIJI KYJTOHOBCKOTO IIOJIS OTTAaIKHBA-
HUS CYIIECTBYET HETPOHHMIAeMBbIH HMOTEHIMANbHBINA Oapbep, paanyc KOTOPOTO
3aBHCHT OT KJIACCHYECKOTO pajnyca 3JIeKTPOHA U OT 3Hepruu 3nexrpona. Cyme-
CTBOBAaHNE HEIPOHHUIAEMOTO Oaphepa HE MPOTHBOPEUUT PE3yJIbTaTaM JKCIIEpH-
MEHTOB 110 M3YUCHHIO BHYTPEHHEH CTPYKTYPHI JJIEKTPOHA M HE BIMSCT B HU3IIEM
MOPSJKE TEOPHH BO3MYIIEHHH HA CEUCHHE KYJIOHOBCKOTO PAcCEsTHHUS DIICKTPO-
HOB. Hanmmume HenmpoHuIaeMoro Gapbepa MOXKET NPHUBOAUTH K KOH(pAHHMEHTY
MO3UTPOHOB B CBEPXKPUTHUYECKHX sifipax ¢ Z >170 mpu peanusaiuu ClIOHTAaHHO-
IO MCIyCKaHMs BAKYYMHBIX 3JIEKTPOH-TIO3UTPOHHBIX Tap.

V]IK 514.83; 530.12:531.51

KOH®OPMHAA '’EOMETPOJJUHAMUKA — BO3MOXHAS AJIbTEPHA-
THUBA OBIIEA TEOPMU OTHOCHUTEJILHOCTH / M. B. Topbarenko //
BAHT. Cep. Teopernueckas u npukiaanas ¢pusuka. 2018. Bem. 3. C. 29-40.

Psizi cepbe3HbIX MPOOIIEM, BISBICHHBIX B 001N TEOPUH OTHOCHTEILHOCTH
3a TpenenaMu HBIOTOHOBCKOTO M TOCT-HBIOTOHOBCKHX NPHOMIMKECHHUN (CHHTY-
JSIPHOCTH, KOJUIATIChI, aHOMAJIUH POTAIIMOHHBIX KPUBBIX U Jp.), MOT'YT OBITh pe-
ICHBI B paMKaX KOH(GOPMHOW reoMeTpOJMHAMHUKH, OCHOBAaHHOW Ha MHHHMAalb-
HOM KOH()OPMHO-WHBAPHAHTHOM pacUIMPEHUH YPaBHEHHUiI 00Iel Teopun OTHO-
CUTENLHOCTH. J{0Ka3aTeNbCTBY O3TOrO YTBEPIKICHUS M IIOCBSLICHA JAHHAS
pabora.



YK 537.876

AHAJIMTUYECKUE PEIIEHWA HEKOTOPHIX 3ANAY JUOPAKINUN
CBEPXIINPOKOIIOJIOCHOI'O 3JIEKTPOMATHUTHOI'O WM3JIVUEHUA
B BBICOKOYACTOTHOM IIPUBJIMDKEHUM JJ11 YPABHEHUI MAK-
CBEJUIA / H. II. Israkos, A. B. Connaros / BAHT. Cep. Teoperudeckas u
npukianHas ¢muka. 2018. Bem. 3. C. 41-51.

[IpencraBneHbl HEKOTOpPHIE AHATHTHYECKHE pEIISHHS 3aqad Iu(ppaKkIuu
CBEPXIIUPOKOIIOIOCHOTO 3JIEKTPOMArHUTHOTO M3IyYeHHsS Ha KpPYIJbIX OTBEp-
CTHSIX B BBICOKOYACTOTHOM IpuOKeHny. [locraHoBKa 3a1a4n BEIOpaHa TaKUM
o0pa3oM, YTO B 3aJayax OCTaeTCs CIUHCTBEHHBIN Oe3pa3MepHbIH HapaMmeTp —
OTHOLIeHHE JuiuTenabHocTH umnyisca CIUIT DMMU, BeipakeHHONH B MpOCTpaH-
CTBEHHBIX €MHHUIAX, K AUAMETPy KPYTJIOro OTBEpCTHsL. DTO MO3BOJSET HAIJIA-
HBIM 00pa30oM OIpEeIeINTs OCHOBHBIE 3aKOHOMEPHOCTH TIpoliecca AU(PaAKITHH.

YK 539.42

PACYETHOE MCCJIEJJOBAHUE ITPOYHOCTHBIX CBOMCTB KOPITYCA
YCTPOMCTBA JIOKAJIM3AIIUM PACIUIABA IIPM TEPMOHATPYXKE-
HUU / A. U. Abakymos, 1. U. Cadponos, A. C. CmupHos, B. O. Acradsesa,
U. A. Maromna, B. I'. Cuznopos, H. 1O. Ulypsiruna / BAHT. Cep. Teopernueckas
u npukiansas ¢usuka. 2018. Bem. 3. C. 52-58.

BaxxHoil 3a1aueil Ipy NPOEKTUPOBAHUU YCTPOUCTBA JOKAIU3ALKUY PACILIIaBa
ABJIsIETCS TpeOOBaHHE OOecIieueHHsl MPOYHOCTH €ro CTAIBHOI0 KOpIyca, KOTO-
PBII TOJKEH BBIIEP>KUBATH IMOCTYMAIOLIUHI paciyiaB Maccoi 250 TOHH, TeMIepa-
Typa koToporo pocturaet ~2000+2500 K.

B nanHoit paboTe mpeAcTaBIeHBI PacUETHBIC HCCIIEA0BAHNS, HAIPABICHHbIC
Ha obocHoBaHue mpouHocTu kopryca YJIP Jlenunrpanckoir ADC-2 (JIADC-2)
IPY aBapUifHOM BBIXOJIE pacIulaBa 3a IPeJelbl KOpIlyca peakropa. AHAJIU3UPY-
eTcsl COXpaHEHHE IETIOCTHOCTH Kopiryca YJIP B ycloBHSX TepMOMEXaHHYECKOTO
Harpy»KeHHUs B MPoLECcCe 3aXOJaKUBAHM PacIiaBa ¢ y4eTOM I'MIPOCTaTHIECKO-
TO JAaBJIeHUs paciuiaBa. PacueTsl MPOBOAMINCE C UCTIONB30BaHUEM MIPOTPAMMHO-
ro komiuiekca JIAHKO, pa3zpaboransoro B POAI-BHUNDO.



ABSTRACTS

EQUATION OF STATE FOR PROTIUM WITH THE ACCOUNT FOR
EVAPORATION, DISSOCIATION AND IONIZATION / A. B. Medvedev //
VANT. Ser.: Theoret. i prikl. fizika. 2018, N 3. P. 3-14.

A semi-empirical equation of state for liquid and gaseous protium is
constructed using a modified VVan der Waals model for mixed materials with the
account for evaporation, dissociation and ionization. The results of its
computations are compared with the available experimental data on isothermal,
quasi-isentropic and shock compression. Thermodynamic quantities of the
developed equation of state were compared with the ones computed using ab-
initio models in the area of higher energy states than those reached
experimentally.

Self-conjugate second-order equations for half-spin particles moving in the ex-
ternal Coulomb field / V. P. Neznamov, I. I. Safronov // VANT. Ser.: Theoret. i
prikl. fizika. 2018, N 3. P. 15-28.

Self-conjugate second-order equations with spinor wave functions are ex-
amined in the paper for fermions moving in the external Coulomb field. For sta-
tionary states, the equations are characterized by separated states with positive
and negative energies. This leads to possible probability interpretation.

For the Coulomb field of attraction, the energy spectrum of the second-
order equation coincides with the spectrum of the Dirac equation with the proba-
bility densities being somewhat different.

For the Coulomb field of repulsion, there an impenetrable potential barrier
exists, the radius of which depends on the classical radius of an electron and on
the electron energy. The existence of the impenetrable barrier is consistent with
the experimental results on studying the internal electron structure and has no ef-
fect on the cross-section of the Coulomb electron scattering in the lower order of
the perturbation theory. The availability of the impenetrable barrier can lead to
the confinement of positrons in supercritical nuclei with Z >170 when sponta-
neous emission of vacuum electron-positron pairs occurs.

Conformal Geometrodynamics as a possible alternative of General Relativity
Theory/ M. V. Gorbatenko // VANT. Ser.: Theoret. i prikl. fizika. 2018, N 3. P.
29-40.

A number of serious problems revealed in General Relativity outside the
limits of an applicability of Newton, Post-Newton and Post-Post-Newton ap-
proaches (singularities, collapses, anomalies of rotation curves and others) can be
solved within conformal geometrodynamics that is based on minimal conformal
extension of General Relativity equations. The article aims to prove this state-
ment.

Analytical solutions of some diffraction problems for the ultra-wide band elec-
tromagnetic waves in high-frequency approximation for Maxwell equations /
N. P. Pyatakov, A. V. Soldatov // VANT. Ser.: Theoret. i prikl. fizika. 2018, N 3.
P. 41-51.

Some analytical solutions of diffraction problems for the ultra-wide band
(UWB) electromagnetic waves in round holes in the high-frequency approxima-
tion are presented. Problem formulation has been chosen in such a way that just a
single dimensionless parameter defines the solution. This parameter is the ratio
of UWB pulse duration expressed in distance dimension to the round hole diame-
ter. It allows us to define the main specialties of diffraction conveniently.



Numerical simulation of strength properties for a molten core catcher tank under
thermal loading conditions / A. 1. Abakumov, I. I. Sofronov, A. S. Smirnov,
V. O. Astafieva, I. A. Magola, V. G. Sidorov, N. Yu. Shurygina // VANT. Ser.;
Theoret. i prikl. fizika. 2018, N 3. P. 52-58.

An important task of designing a molten core catcher is to provide the re-
quired strength of its steel-made tank, which must hold a 250-ton molten mass at
the temperature of =2000-2500 K.

The paper presents computational experiments performed to justify the
molten core catcher’s tank strength at the Leningrad NPP-2 (LNPP-2) under the
accidental leakage of molten mass out of the reactor vessel. The examination of
whether the integrity of the molten core catcher tank is maintained under the
thermal loading conditions during the process of cooling down the molten mass
with regard to its hydrostatic pressure is described. Computations have been car-
ried out using the DANCO code developed at RFNC-VNIIEF.



