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MOJIEJIMPOBAHUE JIBMKEHUS COEPUYECKON JETOHALIMOHHOM
BOJIHBI 13 TOYKU HAYAJIBHOI'O BOCIIJIAMEHEHUSA I'A3A / A. C. Mo-
keeB, B. I'. Poraues, E. A. Kynpsios, B. M. SImmukos, YO. H. Jleptorun //
BAHT. Cep. Teopernueckas u npukmnansas ¢usuka. 2019. Bem. 3. C. 3-11.

PaccMoTpeH BakHBIH Cilydail pacnpocTpaHeHHsl pacxojsiercs: chepuue-
CKOM JIeTOHAIMOHHOW BONHBL. [IpuBeneHO MOIPOOHOE H3IIOKCHHUE BOMPOCOB,
CBSI3aHHBIX CO CBEJEHHUEM CHCTEMBbl YPaBHEHHUM ra3oBoi JTUHAMHKH B YaCTHBIX
MPOU3BOIHBIX K CHCTEME OOBIKHOBEHHBIX IH((epeHINATBHBIX YPaBHEHUN TIep-
BOTO TOPSIIKA U HX TOCIEIYIOMNM YHCICHHBIM MHTETPHPOBAHUEM C BBICOKOM
TOYHOCTBIO. [IpOBEIEHO YMCIIEHHOE MHTErPHPOBAHHUE YKA3aHHBIX ypaBHEHUH U
MIOJIyYEHO PELICHUE C OTHOCUTEIbHOW TOYHOCTBHIO ~10°°. [Momygeno Gomnee ToU-
HOE, 110 CPAaBHEHUIO C IPYTUMH HCTOYHHKAMHU, 3HaUCHHE Oe3pa3MepHON KOOpAH-
HaThbl B TOYKE cladoro paspeisa &, = 1,820148. IIpoBeieHO CpaBHEHHE PE3Yib-
TaTOB YHMCJIEHHOTO MOJEIMPOBAHMS PACIPOCTPAHEHHUS IUIOCKON M cepruueckoii
JICTOHALIMOHHOM BONHEI B nakere nporpamMm DIADA ¢ cooTBeTCTBYIOUTUMHU TOY-
HBIMHU pemeHusiMH. IlokazaHo xopolee corjiacue pe3ynbTaTOB YHCIEHHOTO pe-
IIEHUS C TOYHBIM.

Y]K 534.222.2

OIIPEJIEJISIOINIA ®AKTOP ITPU PABBUTUU CABUIOBOM HEYCTO¥-
UMBOCTU B OIIBITAX IO KOCOMY COYAAPEHNIO METAJIJIMYEC-
KUX ITJIACTHUH / O. b. [pennos // BAHT. Cep. TeopeTuueckast U MpHKIa/I-
Hast pusmka. 2019. Beim. 3. C. 12-14.

PaszButne HeycroitunBocTn KenpBuHa — ['ebMrosbia B )KUAKOCTAX U ra3ax
OMpPENEeNACTCS HAIMYMEeM pa3phiBa TAHTCHI[HAIBLHON COCTABIISIONICH MOJSI CKO-
pocreit. [lyis cpel ¢ MPOYHOCTHIO Pa3BUTHE HEYCTOWYMBOCTH MOXKET OIpEIe-
JSIThCS CYNICCTBOBAHMEM HA4YaJIbHOTO BO3MYIICHUS. B Cepuu 3KCIIEPUMEHTOB,
T/ie TOBEPXHOCTH KOHTAKTa UMEIH IIePOXOBaTOCTh =20 MKM U IIOJIMPOBAIUCH 10
3epKAIBbHOCTH, HE 3a()MKCHPOBAHO Pa3jIMuKe B MapaMeTpax M reOMETPHUUCCKOM
BUJIC peaNM3yIOMMXcs Bo3MyIeHwd. ClieoBaTebHO, ONMpeNesIonmM (HakTo-
POM JUTS Pa3BUTHS HEYCTOWYUBOCTH SIBIISICTCS OTHOCHTENBEHOE CKOJNBKCHUE ABYX
pa3ylpoOYHEHHBIX (KKBAa3MKUAKIX)) CIIOEB METAJLIOB.

VJIK 530.145

I. KBAHTOBAA 3JIEKTPOAMHAMUKA C YPABHEHUAMMU CO CITMHOP-
HbIMU BOJIHOBBIMU ®YHKIUSAMMU LI GEPMUOHHBIX TOJIEM /
B. I1. Hesnamos // BAHT. Cep. Teopetnueckast u npukiagaas ¢usuka. 2019.
Bomn. 3. C. 15-31.

Paccmorpena kBanToBas anexkrpoauHamuka (K3/1) ¢ camoconpsikeHHBIMU
YPaBHEHHUSIMU CO CIIMHOPHBIMH BOJIHOBBIMH (YHKIMSAMH JUIS (DEPMUOHHBIX I10-
neil. B Hu3meM nopsike Teopur BO3MYIIEHUM BBIYMCIEHBI MATPHUUHBIE JIEMEH-
THI psia uzndeckux npoueccoB KO/, Koneunsie pe3ynbTaTsl COBNAIaoT ¢ ce-
YEHWSIMH, BBIYMCICHHBIMH B craHpaptHoit KOJI. Brrumcnensl coOcTBeHHas
SHEPrus 3JIEKTPOHA U aMIUIUTY/bI IPOLECCOB, CBS3aHHBIE C ONPEAEIEHUEM aHO-
MaJIbHOTO MarHUTHOTO MOMEHTA 3JIEKTPOHA. DTH pe3yJbTaThl COBIAJAIOT C pe-
synberatamu B crannaptHod KOJ[. HoBeiM B pacueTax cOOCTBEHHOH PHEPTHU H
AQHOMAQJIBHOTO MOMEHTA JJIEKTPOHA SBIJIIETCS HMPUCYTCTBHE B IPOMEXYTOUHBIX
BUPTYaJIbHBIX COCTOSIHUSX TOJIBKO COCTOSIHMHA C TIOJNIOKHUTENBHOW JHEpruei.
B cranmaptaoit KO/l oTcyTcTBHE BKJIafa BHPTYalbHBIX COCTOSHHH C OTpHIIa-
TEJNBHOW SHEepruel MPUBOANUT K JTMHEHHON PACXOIMMOCTH COOCTBEHHOM SHEPTHH
B YJIBTPa(HOJIETOBOM IIpEAEIIe.
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Il. KBAHTOBAS JJIEKTPOAVMHAMUKA C YPABHEHHMAMU CO CITMHOP-
HbIMU BOJIHOBBIMHU ®YHKIUAMU JIJII ®EPMUOHHBIX TOJIEN /
B. I1. Heznamos, B. E. Hlemapynun // BAHT. Cep. Teopetnueckass u mpuKiIaI-
Has ¢msuka. 2019. Bem. 3. C. 32-38.

B pabore mpomomKeHO paccMOTpeHHe, HavaToe B [1], KBaHTOBOI 21meKTpo-
muaamukn (KO) ¢ caMoconpspkKeHHBIMH YpaBHEHHAMH Ui (pepMHOHOB €O
CIMHOPHBIMU BOJHOBBIMH (yHKUuMsiMU. IlosydeHo, 4To BKJIag B JIIMOOBCKHIA
C/BUT quarpaMM 0e3 ydeTa IMoJIsIpU3aldy BaKyyMa COBIAJaeT C aHAJIOTHYHBIM
BKJIaJJOM COOTBETCTBYIOIIMX Auarpamm B crannmaptaoii K3JI. B Teopum mms
(hepMHOHOB OTCYTCTBYIOT ONEpAaTOPHI, CBS3BIBAIOLINE PELICHHUS C MOJIOKUTEIb-
HOM ¥ OTpPHULATEIbHOW YHEPrUsMHU. YPaBHEHUS M JJIEKTPOHOB M MO3UTPOHOB
HE CBSI3aHBI JPYT C APYroM. B Teopum OTCYTCTBYIOT IHarpaMMbl C 3aMKHYTBIMHU
3JIEKTPOH-TIO3UTPOHHBIMA TIETISIMH. B CBsI3M ¢ 3TuM B paccmarpuBaemoit KO/
OTCYTCTBYIOT 3 EeKTH MOJApU3aie Bakyyma. Hemocraromuii BKiIaa B 13MO0B-
CKHH cIBHT aToMa Bojopoxa AV =—27 M1 MOXHO 00eCIIe4nTh IPH KBAHTOBO-

MEXaHUYECKOM YUYETC KOHECYHOI'O pasMepa aTOMHOIO sA/pa.
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PACYETBI TAMMA-3APHU KOCMHUYECKOI'O SAJJEPHOI'O B3PbIBA OIIE-
PALIMN «MOPCKAS 3BE3/IA» / B. A. XKwmaiino, 1. B. Co6ones, A. E. Illupo-
koB // BAHT. Cep. Teopernueckas u npuknaanas ¢usuka. 2019. Beim. 3. C. 39-43.

OmnceIBaeTCsl TPEXMEPHBIH pacueT MapaMeTpoB 00JACTH MOIIHOTO KOCMH-
YEeCKOTro SIEpHOTo B3phIBa onepauun «Mopckas 3Be3fa», mposenerHoro CIIIA
B 1962 r. PaccunraHHble JaHHBIE CPABHUBAIOTCS C TIOKA3aHHUSMH HCKYCCTBEHHO-
ro criytHrKa 3emiin «Kocmoc-5», XapakTepu3ylonrME Y-3apio 9TOTO B3phIBa.



ABSTRACT

Modeling of a spherical detonation wave propagating from the point of initial gas
ignition / A. S. Mokeev, V. G. Rogachev, E. A. Kudryashov, V. M. Yamshchikov,
Yu. N. Deryugin // VANT. Ser.: Theoret. i prikl. fizika. 2019, N 3. P. 3-11.

An important case of a propagating divergent spherical detonation wave is
considered. Issues related to the reduction of a system of gas-dynamic partial dif-
ferential equations to a system of first-order ordinary differential equations and
their subsequent high-accuracy numerical integration are discussed in detail.
These equations are integrated numerically, and a solution is obtained with rela-
tive accuracy of ~10°. As compared with other references, a more accurate value
of the dimensionless coordinate at the point of weak discontinuity is obtained,
&ep. = 1.820148. Results of numerical simulations of the propagation of a plane
and spherical detonation waves using the DIADA code are compared with corre-
sponding exact solutions. The numerical solution is shown to be fairly close to
the exact one.

Determining factor in the course of shear instability growth in media with
strength / O. B. Drennov // VANT. Ser.: Theoret. i prikl. fizika. 2019, N 3. P. 12-14.

A growth of Kelvin-Helmholtz instability in liquids and gases is determined
via available discontinuity of a tangential component of a velocity field. For me-
dia with strength the instability growth can be defined through existing initial
perturbations. In a set of experiments, where contact faces having a surface
roughness of = 20 um are polished up to reflectivity, there is no fixed difference
in parameters and in a geometrical form of achieved perturbations. Therefore, a
determining factor for a growing instability is a relative sliding of two weakened
(«quasiliquid») layers of metals.

I. Quantum electrodynamics with equations with spinor wave functions for fer-
mion fields / V. P. Neznamov // VANT. Ser.: Theoret. i prikl. fizika. 2019, N 3.
P. 15-31.

Quantum electrodynamics (QED) with self-conjugated equations with
spinor wave functions for fermion fields is considered. In the low-order of the
perturbation theory, matrix elements of some of QED physical processes are cal-
culated. The final results coincide with cross-sections calculated in the standard
QED. The self-energy of an electron and amplitudes of processes associated with
determination of the anomalous magnetic moment of an electron are calculated.
These results agree with the results in the standard QED. Availability of just
states with positive energy in virtual intermediate states is new in the calculations
of the self-energy, anomalous electron moment. In standard QED, unavailability
of contribution of virtual states with negative energy leads to linear divergence of
self-energy in ultraviolet limit.

1. Quantum electrodynamics with equations with spinor wave functions for fer-
mion fields / V. P. Neznamov, V. E. Shemarulin // VANT. Ser.: Theoret. i prikl.
fizika. 2019, N 3. P. 32-38.

We continue a consideration of the quantum electrodynamics (QED) with
self-conjugated equations for fermions with spinor wave functions [1]. It is ob-
tained that the contribution to the Lamb shift of diagrams without considering
vacuum polarization agrees with the similar contribution of the appropriate dia-
grams in the standard QED.

In the theory for fermions, there are no operators connecting solutions with
positive and negative energies. Equations for electrons and positrons are not
connected with each other. In the theory, there are no diagrams with electron-
positron loops. In this context, in the QED under consideration, vacuum polariza-
tion effects are not available. The lacking contribution to the Lamb shift of hy-
drogen atom of Av[ —27MHz can be provided due to quantum-mechanical ac-
counting of finite size of atomic nucleus.



Simulations of the gamma aurora produced by the starfish high-altitude nuclear
test / V. A. Zhmaylo, I. V. Sobolev, A. E. Shirokov // VANT. Ser.: Theoret. i
prikl. fizika. 2019, N 3. P. 39-43.

The paper describes a three-dimensional simulation of the parameters in the
region of the 1962 Starfish high-yield high-altitude nuclear test conducted by the
USA. The calculated data are compared with the gamma aurora characteristics of
the nuclear test as measured by the Kosmos-5 artificial Earth satellite.



