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[TpoBeneHbl pacyeThl CHEKTpa BHOpAIMOHHO-POTa-
LMOHHBIX CBSI3aHHBIX, METACTAOMIIBHBIX COCTOSHHUM |
COCTOSTHMH paccestHusl AuMepa Oepwiiis B OCHOBHOM
Xlzg -COCTOSIHMM. 3ajada pellleHa C HCHOJIb30BaHHEM
MOTEHIMATILHBIX KPUBBIX M Pa3pabOTaHHOTO aBTOPCKO-
ro nporpammuoro naketa KANTBP 5M, peanusytormiero
MeToq HploTOHA M METOJ] KOHEUHBIX 3JIEMEHTOB BBICOKO-
TO TIOpsIKa TOYHOCTH. BriepBbIe MONydeH CHEeKTp poTa-
LIMOHHO-BUOPALIMOHHBIX ~METAaCTaOMIBHBIX  COCTOSHUI
auMepa Oepuiuidsl C  KOMILIEKCHBIMH  COOCTBEHHBIMH

Meshcheryakov Laboratory of Information
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The spectrum of vibrational-rotational bound, meta-
stable states and scattering states of the beryllium dimer
in the ground XIZZ, state was calculated. The problem
was solved using potential curves and the authors’ soft-
ware package KANTBP 5M, which implements Newton’s
method and the high-accuracy finite element one. The
spectrum of rotational-vibrational metastable states of
the beryllium dimer with complex energy eigenvalues,
as well as the spectrum of vibrational-rotational bound
states, which is in good agreement with the results of oth-
er authors, was obtained for the first time. The existence
of such metastable states is confirmed by calculating the
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3HAUEHHUSIMU 3HEPTHUH, a TaKXKe CIIEKTP BUOPAlMOHHO-PO-
TAlMOHHBIX CBSI3aHHBIX COCTOSHHM, COINIACyIOIIMHCS ¢
pesynsTaraMu Apyrux aBTOpoB. CylecTBOBaHHE TaKUX
METacTaOMIILHBIX COCTOSIHUI IOATBEP)KAACTCS PacyeToM
COOTBETCTBYIOIIUX PE30HAHCHBIX COCTOSIHUN pacCesHUs
C BEHIECTBEHHBIMU dHEprusMu. [lomydeHHbIe pe3yabTaThl
MOTYT TOCIYKUTh PYKOBOACTBOM [UIsi OyIyIIel BBICOKO-
TOYHOH JTa3epHON CHEKTPOCKOTHH CIa0OCBSI3aHHBIX U
METacTaOMIBHBIX COCTOSIHHUM, a TAKKe pacCessHUs AuMepa
Ooepmntnst. IIpencTaBieHHbBIN MOAXOM, PCAM30BAHHBIA B
BHJIE KOMIUIEKCA POTPAMM, SIBIISCTCS MOJIC3HBIM HHCTPY-
MEHTOM JIJIsl MCCIIEIOBaHMsI CIa00CBSI3aHHBIX COCTOSIHUM
¢ COOCTBEHHBIMH JHEPTUSIMH, ONM3KHUMHU K MOPOTY JHC-
COLIMALINK, W TPOLECCOB MPUIIOBEPXHOCTHOH andy3un
JIBYXaTOMHBIX MOJIEKYII.

Hep6os B.JI. u dp. Criextp aumMepa Oepriuinsi B OCHOBHOM
XIZZ -coctostHny // JKypHai KOJINYECTBEHHON CHEKTPOCKOINH
u nepenoca nanyuenus. 2021. T.262. C.107529.

B JIUT B corpynHuuectse ¢ bpectckuMm rocynap-
ctBeHHBIM yHUBepcutetoM uM. A.C.Ilymxkuna (bemno-
pyccus) pa3paboTaHbl M YUCICHHO pEeaM30BaHbl HOBBIE
5 }eKTHUBHbIE aITOPUTMBI pacyeTa HOPMHUPOBAHHOIO
MOTTOBCKOTO U PEPEHIINATBHOTO CEUCHUSI PACCESTHUS
PEISTUBUCTCKUX 3JIEKTPOHOB Ha KYJIOHOBCKOM IOTEHIHA-
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Jie, a TaK)Ke pacuera cymMapHoil nonpasku Morra—bioxa
K (opmyne bere a1 MOHM3AIMOHHBIX IMOTEPh SHEPTUH
TSKEIBIMU HOHAMU Ha OCHOBE MPEATI0KEHHOTO MPECTAB-
JICHUsI TOYHOTO ceyeHHs MoTTa B TepMHUHAX MOTTOBCKHX
napuuanbHeIX  aMIuTyd. IlpoBeneHo comocraBieHHe
MOJYYEHHBIX PE3yJIbTaTOB C Pe3yJIbTaTaMH PacUETOB APY-
TMMH TOYHBIMH M TPUOJIMIKEHHBIMH METOAAMH B LIHPO-
KHUX JMala30HaX 3HAYEHUH 3apsAA0BOTO YUCIIA sIpa MOHA
6 < Z< 114, sHepruii »IeKTPOHOB, yIlla UX pPacCEsHUs
u ramMma-akropa 1 <y < 10. Tloka3aHbl HEPUMCHHU-
MOCTb M3BECTHBIX NMPHUOIMKEHHBIX METOJOB pacueTa ce-
YEHHUs JUISl TSDKEJIBIX DJIEMEHTOB U MPEAIOYTUTEILHOCTh
UCIIONIb30BaHMsI pa3paboTaHHOTO aJropuTMa JUis pacdyera
HOPMHUPOBAHHOTO CEUeHUSI MOTTa B 00JIACTH BBICOKHX U
CpeqHMX 3Hepruil anekrpoHos. IToxydyeHo cornacue 3Ha-
4yeHUil nonpasku Motrra—bioxa, HalilecHHBIX Ha OCHOBE
YKa3aHHOTO MPEICTaBIEHHs CEYEHNUs], CO 3HAUEHUSMH I10-
npaBku Jlunnxapaa—Copencena k gopmyne bere B pac-
cMaTpuBaeMBbIX JUarna3oHax y u Z. PazpaboTanHble MeTo-
Jbl aKTyalbHBI B IUIAHE MIPOBEACHUS PACUETOB HOHU3ALIH-
OHHBIX MOTEPb YHEPrHM TSKEIBIMU HOHAMH B BEIIECTBE
BO MHOTHX OOJNACTAX siACPHOU (QH3MKH, acTPODU3UKH U
(U3UKH SIIEMEHTAPHBIX YaCTHII.

corresponding resonance scattering states with real-value
energies. The given results can serve as a guide for future
high-precision laser spectroscopy of weakly bound, meta-
stable and scattering states of the beryllium dimer. The
presented approach, implemented in the form of a software
package, provides a useful tool for studying weakly bound
states with eigenenergies close to the dissociation thresh-
old and processes of the near-surface diffusion of diatomic
molecules.

Derbov V.L. et al. Spectrum of the Beryllium Dimer in the
Ground )(12; State // J. Quant. Spectrosc. Radiat. Transf. 2021.
V. 262. P. 107529.

New efficient algorithms for calculating the normal-
ized Mott scattering differential cross section of relativ-
istic electrons by the Coulomb potential, as well as for
calculating the total Mott—Bloch correction to the Bethe
formula for heavy-ion ionization energy losses based on
the proposed representation of the Mott exact cross section
in terms of Mott partial amplitudes, were developed and
numerically implemented at LIT in cooperation with Brest
State University named after A. S. Pushkin (Belarus). The
results were compared with the results of calculations by
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other exact and approximate methods in wide ranges of the
values of the ion nuclear charge number 6 < Z < 114, the
energies of electrons, their scattering angle and the gam-
ma factor 1 £y < 10. The inapplicability of the known
approximate methods for calculating the cross section of
heavy elements and the preference of using the developed
method for calculating the normalized Mott cross section
in the region of high and medium electron energies were
demonstrated. The agreement of the Mott—Bloch correc-
tion values, found on the basis of the indicated representa-
tion of the cross section, with the values of the Lindhard—
Serensen correction to the Bethe formula in the considered
v and Z ranges was obtained. The developed methods are
relevant in terms of calculating heavy-ion ionization ener-
gy losses in many areas of nuclear physics, astrophysics
and elementary particle physics.

Kats P. B., Halenka K. V., Voskresenskaya O. O. Normalized
Mott Cross Section in Different Approaches // Phys. Part. Nucl.
Lett. 2021. V.18, No. 3; arXiv:2007.03622;

Kats P.B., Halenka K. V., Voskresenskaya O. O. Comparison
of the Mott—Bloch and Lindhard—Serensen Corrections to the

Bethe Formula at Moderately Relativistic Energies // Phys. Part.
Nucl. Lett. 2021. V.18, No. 3; arXiv:2008.04819.
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Kats P.B., Halenka K. V., Voskresenskaya O. O. Normalized
Mott Cross Section in Different Approaches // Phys. Part. Nucl.
Lett. 2021. V.18, No. 3; arXiv:2007.03622;

Kats P.B., Halenka K. V., Voskresenskaya O. O. Comparison
of the Mott—Bloch and Lindhard—Serensen Corrections to the
Bethe Formula at Moderately Relativistic Energies // Phys. Part.
Nucl. Lett. 2021. V.18, No. 3; arXiv:2008.04819.

[peanoxena maremMarndeckass MOJENb HaHICMHUH
COVID-19, ocHoBaHHas Ha JByXIapaMeTPUUYECKOM He-
JTUHEHHOM OOBIKHOBEHHOM H(D(EepeHIHATLHOM ypaBHe-
HHUU IIEPBOI'o MOpAaAKa C 3aa3aAbIBalOIIUM apryMEHTOM 110
BpeMeHN. MoiesIb HCTIONIB3YET JIBa ITapaMeTpa: BpeMs BO3-
MOYKHOT'O PacrpoCTpaHeHusi HHPEKIIMU OTICIbHBIM BHPY-
COHOCHUTEJIEM U BEPOSITHOCTD 3apa)KEHHs 3[0POBOTO WiIeHa
MOMYIISIIMN TIPU KOHTAKTe ¢ WH(UIIMPOBAHHBIM B €IHHH-
1y BpemeHu. [lapaMeTpsl MOXKHO 3aJaBaTh Kak (GpyHKIUH
BPEMEHH, YTO OCOOCHHO BAXKHO MPU OMUCAHUH MAHICMHUH
C HECKOJIBbKUMHU TTHKaMU. Mojiesib TPUMEHUMa K JTF000MY
co001IeCcTBY (CTpaHe, TOPOAY U T.J.) U 00CCICYHBACT OIl-
TUMaJIbHBIN OaaHC MEX/Y a/IeKBATHBIM ONMMUCAHUEM MaH-
JIEMUU U OTHOCHUTEJIBHOM IIPOCTOTOM AJIsI MPAKTUYECKUX
oreHOK. [IprMephl TPUMCHEHHUS MOJCTH KaueCTBCHHO
cornacyrorcs ¢ auHamukoil mangemuun COVID-19. Ilano
CpaBHEHHE MPEIOKEHHOMN MOJICITN C N3BECTHOW MOJICIIBIO
SIR (Susceptible, Infected, Recovered).

Bunuyxuii C.M. u Op. PemyuupoBannas moxens SIR
nangemun COVID-19 // KypHan BBIYUCIUTEIHHON MAaTeMATHKH
u MmateMarudeckoit pusmku. 2021. T. 61, Ne 3. C. 23-35.

YuciieHHO WccieoBaHO JByMepHoe nuddepeHiu-
QJIbHOE YpaBHEHHUE, OIMCHIBAIOLIEe JBIKCHHE AUPEKTOPa
HEMaTHYeCKOT0 JKHJKOTO KpUCTAJUIA Ui CIydas mepe-
MEHHOTO BHELIHEro JJIEKTPHUYECKOro nousi. YuciIeHHbIM
MOJCIIUPOBAHUCM MOATBCPKACHO HAJIUYHEC 06Hapy>1<eH-
Horo panee 3¢ ¢dekra HakorureHus. IIpoBeneHo cpaBHe-
HHE CO CIIy4aeM IOCTOSHHOIO JICKTPUYECKOro IO, a
TaKXKe JJaHO Ka4eCTBEHHOE CPaBHEHUE C AKCHEPHMEHTOM.
HOCTpOCHHaSI MaTeMaTU4dCCKas MOACIIb ABJICHUA ITO3BOJIA-
€T NpeICKa3bIBaTh TUHAMUKY IIPOLECCOB B JKHIKHX KPH-
cTajuiax. AHaJIU3 0COOCHHOCTEH paclpoCTpaHEHHS KBa3HU-
BOJIHOBOJIHBIX MOJI B YKH/JKOKPUCTAJLINYECKOM BOJIHOBO/IE
MOKa3aJ, YTo B Ciydae JMHAMHUYECKHUX IPOLECCOB MOTYT
HaOromaTecsl Takue A(PQEKTh, Kak 0OMEH MOITHOCTHIO
MEX]y CBS3aHHBIMH MOJIaMH, BBITCKaHHE MOJ, TIEPEH3Iy-
YEeHUE MOJI B MOJIBI JIpyroro mnopsiaka u jap. IlomydeHHsle
PE3YIbTAThl BaXXHbI 1A nanLHeﬁmero HUCCJIICAOBAaHUSA OU-
HAMHYECKHX IIPOLECCOB BHYTPH HECTALIMOHAPHBIX JKUJI-
KOKPUCTAJUTMYECKHX CJIOEB KaK C TEOPETUYSCKOM TOUKH
3pEeHUs JUIsl NOHUMaHHsl KHHETHYECKHUX TIPOLIECCOB B JKH/I-
KHX KPHCTAJIaX, TaK U C MPAKTHYSCKOH — MPH OpraHu3a-
WU U IPOBEACHNUU SKCIICPUMEHTAJIBHBIX HCCHe}:[OBaHHﬁ.

A mathematical model of the COVID-19 pandemic
based on a two-parameter nonlinear ordinary differential
equation of the first order with a time lag was proposed.
The model uses two parameters, namely, the time of pos-
sible spread of the infection by an individual carrier and
the probability of infecting a healthy member of the pop-
ulation upon contact with an infected person per unit of
time. The parameters can be set as time functions, which
is essentially important when describing a pandemic with
multiple peaks. The model is applicable to any commu-
nity (country, city, etc.) and provides an optimal balance
between an adequate description of the pandemic and rel-
ative simplicity for practical assessments. The examples
of the model application are in qualitative agreement with
the dynamics of the COVID-19 pandemic. The proposed
model is compared with the well-known SIR (Susceptible,
Infected, Recovered) model.

Vinitsky S.1. et al. Reduced SIR Model of the COVID-19
Pandemic // J. Comp. Math. Math. Phys. 2021. V.61, No. 3.
P.23-35 (in Russian).

A two-dimensional differential equation describ-
ing the motion of the director of a nematic liquid crystal
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for the case of an alternating external electric field was
investigated numerically. The presence of the previously
discovered accumulation effect was confirmed by numer-
ical modeling. A comparison with the case of a constant
electric field was made, and a qualitative comparison with
the experiment was given. The constructed mathematical
model of the phenomenon allows predicting the dynamics
of processes in liquid crystals. An analysis of the features
of the propagation of quasi-waveguide modes in a liquid
crystal waveguide showed that, in the case of dynamic
processes, such effects as power exchange between cou-
pled modes, leakage of modes, re-emission of modes into
modes of a different order, etc., can be observed. The re-
sults obtained are essential for the further investigation of
dynamic processes inside nonstationary liquid crystal lay-
ers, both from a theoretical point of view for understand-
ing kinetic processes in liquid crystals and from a practical
one when organizing and conducting experimental studies.

Ayriyan A.S. et al. Computer Simulation of the Pulse-Peri-
odic Electric Field Effect on the 2D Director Orientation of a
Nematic Liquid Crystal. Experimental Research of Multimode

Nematic Liquid Crystal Waveguide // J. Radioelectron. 2021.
No. 1. P.1-14.
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Aupusan A. C. u dp. KoMIploTepHOE MOJCIUPOBAHUE BIIHSI-
HUS HMITYJIbCHO-TIEPUOANYECKOTO 3JIEKTPHUYECKOro IONs Ha
JIByMEPHYIO OPHEHTAIHIO HEMAaTHIECKOTO >KMIKOTO KpUCTaIlIa.
DKCNEPUMEHTAIFHOE HCCIICIOBAHUE MHOTOMOJIOBBIX HEMATH-
YECKHUX JKHIKOKPHCTAIUTNYECKUX BOIHOBOIOB // XKypHan paauno-
anexTponuku. 2021. Ne1. C. 1-14.

I'pun-cailTel, OCYIIECTBISIOUIME MONAECPKKY IKCIE-
PUMEHTOB MEXIYHAPOIHOTO YpOBHS, Takux kKak ATLAS,
CMS wu T.74., 00s3aHBl COOTBETCTBOBATH TPEOOBAHMUSIM,
MPEIBSBISIEMBIM K MX TPOIPAMMHOMY OOECIIEUEHHIO, M
UCIIONIb30BaTh aKTyajbHbIE BEPCHM OINEPAIIMOHHBIX CH-
CTEM U IPOMEXYTOYHOTO IMPOTPAMMHOTO OOECIICUCHHSI.
Ha cerogmsmmamii nens sxcrepumeT ATLAS oTka3siBa-
ercst oT ucrnoib3oBanus rpuna-ceppuca CREAM-CE, sB-
JISIIOLLErocsl BaXKHEMINEH COCTaBIIOLIEH TpUA-CaiTa, B
CBSI3U C MPEKpaIIeHUEM MOAJICPIKKU JAaHHOTO CepBHCa CO
CTOPOHBI Pa3pabOTUNKOB U PEKOMEH/IyeT BCEM I'pHJI-Caii-
TaM M3 CBOETO IIyJia MEepexoj Ha MPOTPaMMHBIEC MPOIYK-
161 HTCondor-CE w/umun ARC-CE. B manno#i pabote B
pamkax coBMmecTHoro mnpoekta OWSM-A3zepOaiimkan
s rpua-caiita AZ-IFAN Uuctutyra ¢wmsukn HAH
AzepOaii/pkaHa BBIIIOJIHEHA MUrpalys TI'PUI-CEpPBHCA
CREAM-CE na HTCondor-CE. IIpencraBnensl Hanboee
BakHbIe Aerann yctaHoBKH M HacTpoiiku HTCondor-CE.
[IpoBeneH psn TecToB Ha PabOTOCIIOCOOHOCTH JaHHOTO
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rpua-cepsuca cpeacrsamMu MoHutopuara ATLAS u EGI
(European Grid Infrastructure). [Toka3aHo, 4To cxema Mu-
rpamuu  rpua-cepsuca CREAM-CE wa HTCondor-CE,
TIPEUIOKCHHASI aBTOpPAaMH, BIIONHE S(PQPEKTHBHA M MO-
KeT OBITh MCIob30BaHa s rpua-caiitoB EGI 1 WLCG
(Worldwide LHC Computing Grid).

bonoskos A.C. u op. Murpauus rpun-ceppuca CREAM-

CE na HTCondor-CE // Cucremnsiit agmuaucTparop. 2021.
T.220, Ne 3.

Grid sites that support international experiments, such
as ATLAS, CMS, etc., are obliged to comply with the re-
quirements for their software and use the latest versions of
operating systems and middleware. To date, the ATLAS
experiment refuses to utilize the CREAM-CE grid service,
which is a paramount component of the grid site, due to
the termination of support for this site from developers
and recommends all grid sites to switch to HTCondor-CE
and/or ARC-CE software products. In this work, within the
joint project of JINR and Azerbaijan, the migration of the
CREAM-CE grid service to HTCondor-CE was performed
for the AZ-IFAN grid site of the Institute of Physics of the
National Academy of Sciences of Azerbaijan. The most im-
portant details of the HTCondor-CE installation and con-
figuration were presented. A number of tests for the opera-
bility of this grid site were carried out using the ATLAS and
EGI (European Grid Infrastructure) monitoring tools. It is
shown that the authors’ migration scheme of the CREAM-
CE grid service to HTCondor-CE is quite efficient and
can be applied for the EGI and WLCG (Worldwide LHC
Computing Grid) grid sites.
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Bondyakov A.S. et al. Migration of the CREAM-CE Grid
Service to HTCondor-CE // System Administrator. 2021. V.220,
No. 3 (in Russian).






