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[IpencraBnen 0030p padOT, MOCBSIICHHBIX MOICIH-
POBaHHUIO Mpoliecca THAPATAlMKi 3JICKTPOHA Ha OCHOBE
pa3BUTOrO0 aBTOpaMHU IOAXOJA B paMKax JTMHAMUYECKOMN
MoJenu mojisipoHa. PedepaTMBHO paccMOTpeHBI PabOTHI,
OTpaXKaIOIINE PA3BUTHE TEOPETUYECKUX U IKCIICPUMEH-
TAJIbHBIX UCCJIEIOBAHUM B 3ajlau€ TUApaTalMK 3JIEKTPO-
Ha. CdopMyaHpoBaHbl MaTEMAaTUYCCKHE IOCTAHOBKH
3a7la4, IOCTPOEHBI BBIYUCIIMTEIIBHBIE CXEMBI, CO3JaHbI
KOMIUIEKCHI  TIPOOJIEMHO-OPHEHTHPOBAHHBIX ~ IPOTPaMM
C NPUMEHEHUEM TEXHOJOTMHU IapajlJIeIbHOTO IPOrpaM-
mupoBanusg MPI. TIpuBenens! pesyabTaTsl YHCIEHHOTO
MOJICIIUPOBAHHUSA M pacdeTra HaOlFomaeMbIX (HH3UIECKIX
XapaKTEPUCTHUK M3y4aeMoro Iporecca TuApaTraun dieK-
TpoHoB. Corlacue MoNy4eHHbIX YHCICHHBIX PE3YJIbTaTOB
C COOTBETCTBYIOIIMMM JKCIIEPUMEHTAIBHBIMU JTaHHBIMA
TTOATBEP)KIACT aJeKBAaTHOCTh pa3pa0OTaHHBIX ITOIXOIOB
Y TEPCHEKTUBHOCTh MX JaJbHEUILIErO MCIONb30BaHUSA U
pa3BUTHSL.

Jlaxno B.J[., Amupxanoe H.B., Bonoxosa A.B., 3emna-
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bawawun M. B. Jlunamuyeckasi MoJieNb NOJISIpOHA JJIsl KCCIIe10-
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B JIUT OUSAN pa3paboraHa cucrtemMa yIpaBICHHS
mnnen3usMu License Management System (LMS), niensio
CO3/IaHUsI KOTOPOH SIBJISETCSI aBTOMaTU3allusi pruodpere-
HUSI, CONPOBOX/ICHHUSI M HCIOJIb30BaHHS JMIEH3HMOHHBIX
MIPOrPaMMHBIX MNPOAYKTOB. LMS cOCTOUT W3 CHUCTEMBI
cereBoro Jmiensupoanust Network Licensing System
(NLS), 6a3 nanubix u Beo-unrepgeiica. NLS obecneunBa-
€T yIIpaBJICHHE CETeBBIMHU JIMIIEH3USIMU, COOMPAET U Iiepe-
JaeT B 06a3y JaHHBIX MHPOPMALMIO O TOM, KaKasi CeTeBast
JMIEH3HS UCTIONB30BaJIach U B KAKOE BpPeMsl. DTH JaHHBIC
MPUMEHSIOTCS B MOHMTOPHHIE, PEaJn30BaHHOM Ha 0Oase
mwratpopmel Grafana. B 6a3e manapix LMS xpansaTcs
JTAaHHBIE O KOPIIOPATUBHBIX, IMYHBIX U APYTUX TUIAX JIH-
neH3nui. Takke XpaHuTcs HHGOPMAIUS O TIOIH30BATEIAX
nuneH3uu. basza mgannHpIX peanmmn3oBaHa Ha PostgreSQL.
B cucreme npenycmMoTpeHa BO3MOXKHOCTh 00PaOOTKH pa-
0OUMX MPOIECCOB, TAKMX KAK 3aKa3 HOBBIX JIMLEH3UH, He-
00XOJIMMBIX MOJIb30BATEISIM, 3aKa3 Ha J100aBJIeHNE B KaTa-
JIOT TIPHOOPETEHHBIX JIMIEH3UH 1 npyrue QyHKImu. Beo-
unrepgpeiic LMS peanu3oBan B cpene pa3paboTku cu-
CTEMBI JIEKTPOHHOTO JIoKyMeHTooOopoTa «COJ] Jyona»
¢ ucrons3oBanueM BeO-mpmnoxkenns LegoToolkit. B Ha-
CTOsIIIIEE BPEMsI CHCTEMa COIPOBOXK/IACT JIMIIEH3UH B PaM-
kax JIUT.
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A review of works devoted to the modeling of
the electron hydration process based on the approach
devel-oped by the authors within the dynamic polaron
mod-el is presented. Papers on theoretical and
experimental studies in the electron hydration problem
are reviewed. Mathematical formulations of problems
and computation-al schemes are developed, complexes
of problem-orient-ed programs are created using the MPI
parallel program-ming technology. The results of the
numerical modeling and calculation of the observed
physical characteristics of the electron hydration process
under study are presented. The agreement between the
obtained numerical results and the corresponding
experimental data confirms the adequacy of the
approaches used and the prospects for their further use
and development.

Lakhno V. D., Amirkhanov I. V., Volokhova A. V.,
Zem lyanaya E. V., Puzynin 1. V., Puzynina T. P,
Rikhvitsky V. S., Bashashin M. V. Dynamic Polaron
Model for a Study of the Electron Hydration Process //
Phys. Part. Nucl. 2023. V. 54, No. 5.
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Anexcandpos E. U. u 0p. Pazpaborka MHPOPMAIMOHHOAHA-
JIMTUYECKOU CHCTEMBI MOIEPIKKU ¥ OOCITYKMBAHUS JINIIEH3UIA
B JIUT OUSU // Tpynst UICA PAH. 2023. T. 73, Bbim. 1.

A License  Management System  (LMS)
was developed at MLIT JINR. The purpose of
creating the LMS is to automate the acquisition,
maintenance and use of licensed software products.
The LMS consists of a Network Licensing System
(NLS), databases and a web interface. The NLS
provides network license management, collects and
transmits to the time series database the information
about which network license was used and at what
time. These data are used in monitoring implemented
on top of the Grafana platform. The LMS database
stores data related to corporate, private and other
types of licenses. It also stores data regarding license
users. The database is implemented in PostgreSQL. The
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IIpu axtuBHOM ywactuu corpyanukoB JIUT co3pan
U OUHAMHAYHO  pPa3BUBACTCS  KAaTajor  COOBITHI
skcniepumen-ta ATLAS (LHC) — EventIndex. Cucrema
EventIndex mpezcraBmiser co0oif KaTajaor BCEX COOBITHH,
coOpaHHBIX, OOpAaOOTAHHBIX WJIH CTCHCPUPOBAHHBIX B
skcniepumer-Te ATLAS na LHC u cBsi3aHHBIX C 3TUM
MPOTrPaMMHBIM OOecTieueHneM Jis cOopa, XpaHCHHs H
00pabOTKM  HaH-HOH  WH(OpPMAITUH. Ona  paer
BO3MOKHOCTh OTCJIC)KHBATH MECTOITOJIOKCHHE 3aIliCh
Ka)JIOTO COOBITHSI M TIOJIYYUTh K HEMY OBICTPBIN JOCTYIIL.
Kpome Toro, cmcremMa TO3BISET KOHTPOJIMPOBATH
LIEJIOCTHOCTh W COTJIACOBAaHHOCTH HAOOpPOB JaHHBIX. B
apceHalie ee (PYyHKIMOHATAa TaKKe €CTh OTOOP COOBITHIA
[0 TPUTTEPHBIM PEUICHUSM M BO3MOXKHOCTH IPOCMOTpA
ux Koppesiiun. Kakmas 3amucek B cucteme EventIndex
COCTOUT M3 KPAaTKOH WH(pOPMAIMK O CaMOM COOBITHH H
yKazaTeneil Ha (aiiibl, copepiKaliue TaHHBIC COOBITHS.
Cotpymuuku JIUT nHaumbosiee aKTHBHO Y4YacTBOBAJM B
MOJICPHU3AIMN  CHUCTEMBI: 3HAYUTENBHO  YIIydIIeHa
CHUCTeMa MOHHUTOPHHIA, OCYIIECTBICH IEepexo] Ha
mwiarpopmy Grafana, co3maHa HOBas Ciry:k0a aBTOMATH-
yeckoro rmowucka u cbopa coObituit (Event Picking
Service), 4TO TO3BOJIMJIO C HAWMMEHBIIUMHU 3aTpaTaMu
PYYHOTO TpyJa TPOBECTH COOp COOBITHI IS BTOPOTO
JTara aHajau3a Mpolecca POKICHHS Map KaTHOPOBOYHBIX
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6030H0B W mpn B3auMoeiicTBUN IBYX (DOTOHOB («)yy —>
WW»).

Barberis D., Alexandrov 1., Alexandrov E. et al. The
ATLAS EventIndex / Comput. Soft. Big Sci. 2023. V.7. P.2.

Merton (DyHKIMOHAIBHOW penyKunu JUTSE
(e iHMaHOB-CKUX WUHTErpalios, IIPEII0KEHHBIN
aBTOPOM, NPUMEHEH I BBIUUCICHHUS OIHOMIETIECBBIX
HMHTETPAIOB, COOTBETCTBYIOMINX IUATPAMMaM C YETHIPbMS
BHEIIHUMH  JIHHUSMH.  PacCMOTpEHBI  WHTETpPajbl,
BO3HHUKAIOIIME B pacyeTax paJuaIliOHHBIX ITOTPABOK K
aMIUTUTYZaM pacCesHHsI CBeTa Ha CBETE, PaCHICTUICHHS
(oTOoHA BO BHEIIHEM IIOJIE, & TAKXKE JIEILOPIOKOBCKOTO
paccesHus. J[ns mpou3BOJIBHOIO 3HAYEHUS Pa3MEPHOCTU
npocTpaHcTBa d  TIOJNyYeHbl HOBBIE aHAJMTHYECKHE
pe3yabTaThl UI1 MAacTePCKUX HH-TerpajoB. Jlma atux
WHTETpAIOB TIpu d = 4 TpHUBEIEHH KOMITAKTHBIE
(hopMyIIBI B TEPMHUHAX JHIIOTapH(MOB.

Tapacos O.B. Ilpumenenne (QyHKIMOHAIBHON PEAYKIHH
OAHOMNETIEBBIX UHTErPAJIOB Ui BBIYMCIICHUA aMIUIUTYH C 4Ye€-

TEIpbMs BHeIIHUMH (otoHamu // [Tucema B YA, 2023. T.20,
Ne3(248). C.313-322.

B xonie mapra 2023 1. BBeZieHa B TECTOBYIO IKCILTya-
taruio Ludposas sxocuctema OObEIHHEHHOTO HHCTHUTY-
ta saepHbix uccnenosanuii (JINR Digital Ecosystem) —

system provides the ability to process workflows such as
ordering new licenses that users need, ordering to add to
the catalog of purchased licenses and other functions.
The LMS web interface is implemented in the
development environment of the Electronic Document
Management System “EDMS Dubna” wusing the
LegoToolkit web application. At present, the system
maintains licenses within MLIT.

Alexandrov E.I. et al. Development of an Information-An-

alytical System for the Support and Maintenance of Licenses at
MLIT JINR // Proc. of the ISA RAS. 2023. V.73, No. 1.

The catalog of events of the ATLAS experiment
(LHC), EventIndex, was created and is dynamically de-
veloping with the active participation of MLIT specialists.
The Eventlndex system is a catalog of all events that are
collected, processed or generated by the ATLAS experi-
ment at the LHC and related to this software for collecting,
storing and processing this information. It enables to keep
track of the location of each event record and get quick ac-
cess to it. In addition, the system allows controlling the in-
tegrity and consistency of data sets. The arsenal of its func-
tionality also comprises the selection of events by trigger
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decisions and the ability to view their correlation. Each
record in the EventIndex system includes summary infor-
mation on the event itself and pointers to files containing
event data. MLIT specialists were actively involved in the
modernization of the system: the monitoring system was
significantly enhanced, the transition to the Grafana plat-
form was made, a new service for the automatic search and
collection of events (Event Picking Service) was created,
which made it possible to collect events for the second
stage of the analysis of the production of W gauge boson
pairs during the interaction of two photons (“yy — WW”)
with the least amount of manual labor.

Barberis D., Alexandrov L., Alexandrov E. et al. The ATLAS
EventIndex // Comput. Soft. Big Sci. 2023. V.7. P.2.

The method for the functional reduction of Feynman
integrals, proposed by the author, is used to calculate one-
loop integrals corresponding to diagrams with four exter-
nal lines. Integrals that emerge in calculations of radiative
corrections to the amplitudes of light-on-light scattering,
photon splitting in an external field and Delbriick scatter-
ing are considered. New analytic results are obtained for
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miatdopma, oOecTeunBalonas JOCTYI K CeTH WH(popMa-
nnoHHBIX ceprcoB OMSIN. Ha moprane mpencraBieHsI
Hay4YHbIE W aJMHHUCTPATHBHBIC CEPBHCHI, Pa3BUBAEMBIC
coBMecTHO JlabopaTopueil WHPOPMAITHOHHBIX TEXHOIO-
ruii um. M. MemepsikoBa u JlenapraMeHTOM pa3BUTHS
IU(POBEIX CEPBUCOB: OT PECYPCOB ISl IOJIb30BaTENCH
0a30BBIX YCTAaHOBOK [0 PETHCTPAMU IE€PCOHAIBLHOTO
xommnbiotepa B cet OMSIN, cMeHbI maposist OT HOYTOBOTO
SAIINKA, 3aKa3a CIPaBOK M BBIMHCOK OHJaiH. Crincok cep-
BHCOB, JIJOCTYIHBIX B IIU(POBOH (opme, NOCTOSIHHO pac-
HINPSIETCA.

Digital JINR — 310, 110 cyTH, city>k0a eMHOTO OKHa
B 1udposoit cpene OUSN. Cucrema obnamgaet yao0HBIM
MOJIb30BATEIbCKUM HHTEP(PEiCOM — ee MOKHO HacTpo-

Uudposan
JxoCucrema
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Liudposas akocucTema

UTHh B COOTBETCTBMU CO CBOMMH HYXXIaMHu: O0TOOpaxarhb
TOJIBKO MHTEPECYIOIINE Pa3/eNbl, OTMEYaTh Hanbosee Ja-
cTo ncnoib3yemele cepBuckl. Digital JINR mpegocrasser
OBICTPBIN U YIOOHBIH MONCK MH(POPMAITHH KaK MO CepBU-
caM, TaKk M 1O COTPYIHHUKAM M 3AaHUSIM IUIOIIA 0K Ha WH-
TepakTuBHOM KapTe OMAU.

JloCTym K AKOCHCTEME OCYIIECTBISIETCS Yepe3 yuerT-
Hyto 3anuck JINR Single Sign-On (SSO). /st monyueHus
SSO-noruna B nepBylo o4depeapb HaAo0 OOPaTUTHCS K CH-
CTEMHBIM aJIMUHHCTpATopaM CBoel Jsiaboparopuu JM0OO
B cereByro ciyx0y OUAN (JIMT, xomn.200, Ten.216-
34-88, noc@jinr.ru). Kpome TOro, MHOrMMH CEpBHCAMHU
MOYKHO TIOJIB30BaThCs 0€3 PEruCTpaliu: HalpuMep, MoJTy-
YUTh HUHPOPMALIMIO 0 PabOTe TUCCEPTAIIMOHHBIX COBETOB,
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master integrals in d dimensions. For d = 4, these integrals
are given by compact expressions in terms of dilogarithms.
Tarasov O.V. Calculation of One-Loop Integrals for

Four-Photon Amplitudes by Functional Reduction Method //
Part. Nucl., Lett. 2023. V.20, No. 3(248). P.313-322.

At the end of March 2023, a web portal of the Digital
Ecosystem of the Joint Institute for Nuclear Research, i.e.,
a platform that provides access to the network of JINR in-
formation services was put into test operation. The portal
comprises scientific and administrative services developed
jointly by the Meshcheryakov Laboratory of Information

EI

Technologies and the Development of Digital Services
Department: from resources for users of basic facilities
to registering a personal computer in the JINR network,
changing the password from the mailbox, ordering certif-
icates and statements online. The list of services available
in digital form is steadily expanding.

Digital JINR is essentially a single-window ser-
vice in the JINR digital environment. The system has a
user-friendly interface since everyone can customize its
home page according to one’s needs, namely, display only
sections of interest, manage favorite services. Digital JINR
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Hay4YHOM IIPOrPaMMHOM 00€CIIEYeHUH, IPOCMOTPETH I'pa-
¢ux mannpyemsix B OMSIN sxekypcewmii. Boiiti B cucre-
My MOJKHO ¢ caiita jinr.ru (pazmgen «{udpposoit OVAN»).

provides a quick and convenient search for information
by services, staff members and site buildings on the
JINR interactive map.

The ecosystem is accessed via a JINR Single Sign-On
(SSO) account. To obtain an SSO login, first of all, you
should contact the system administrators of your
Laboratory or the JINR Network Service (MLIT, room
200, tel.: 216-34-88, noc@jinr.ru). In addition, you can
use many services without registration, for example, get
information about dissertation councils, scientific
software or view the schedule of excursions planned at
JINR. You can enter the system from the jinr.ru website
(section “Digital JINR”).
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