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B pamkax pa3BUTHS CHUCTEMbl MOHHTOPHHIA
pecypca-mu rpua-caiito Tier-1 u Tier-2 8 OUSUN Obuia
co3lmaHa HOBas CHCTEMa  aKKayHTHHTa, KOTopas
MO3BOJIMIIA  3HAYKM-TEIBHO  PACIIMPHUTH  (YHKIMOHA

OpUIMHAJIBHOM CHCTE-MbI, @ TaK)XE COKPaTUTh BpeMs
MIOJIyYE€HHUsI CTaTUCTUYE-CKUX JAHHBIX 33 CUET CO3/aHHUs
ABTOMATHYCCKOW  00pa-00TKM  MAHHBIX  CHCTEMO
BU3yaJIM3alliy. Pean30BaHHBIA TOAXO0M O00CCICUYnBaACT
OTOOpaKCHHUE CTATHCTUYCCKUX JAHHBIX HATPSAMYIO W3
SLURM (Simple Linux Utility for Resource
Management) 1 TO3BOJISIET OCYIIECTBISATh YIET
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Within the development of the resource monitoring
system for the Tier-1 and Tier-2 grid sites, a new
account-ing system was created at JINR, which enabled
to signifi-

PECYpPCOB U UX HCIIOJNIB30BaHNUE KaK B paMKax pacrpese-
JIEHHOW CHUCTEMBI 00pabOTKH JaHHBIX, TaK M JIOKAJIBHO.
Cucrema BH3yaTU3aIlH MTPEJOCTABMIA MOIIHBINA HHCTPY-
MEHT JJISl aHajJIh3a M COCTABICHHS PA3TUYHBIX OTYECTOB,
JIOKJIal0B U npe3eHTauuil. Takke CTOUT OTMETUTh WHTE-
TPAIUIO CUCTEMBI AKKayHTHHTA B OOIIYIO CHCTEMY MOHH-
topuara MVBK LITMon. 3T0 TO3BOIMIIO OpTaHW30BaTh
eIMHYIO0 TOYKY BXO/Ia U OOBEAMHUTH Pa3pO3HEHHBIE aKKa-
VHTHHTH B €IUHYIO CTPYKTYPY.

Kawynun U.A., Muyvin B.B., Cmpuoc T. A. IlpuHunnst

paboThI cHCTeMbI akKayHTHHTA rpuf-caiitoB B OUAN // Ilucema
B DUAJL 2022. T. 19, Ne6(245). C. 660-668.

OpnHOM U3 OCHOBHBIX U NPUMEHEHHS] HHTEIIEKTY-
AIBHOTO YIPABJICHUS SBISICTCS pPa3padoTKa YHUPHUIIUPO-
BAaHHOTO MHCTPYMCHTAPHS BCTPAUBACMBIX B (DH3UUCCKYIO
YCTAHOBKY CaMOOPTaHU3YIOUIUXCS CUCTEM YIPaBICHH
Ha OCHOBE MHTEJUIEKTYalIbHBIX PETYISTOPOB C IEIBIO
MOBBIIIEHUST d(PPEKTUBHOCTH M HAAEKHOCTH €€ (yHK-
nnoHupoBanusi. OCHOBY TEXHOJOTUH WHTEIJIEKTyallb-
HOTO YMpaBJICHMsI COCTABISIOT TaK HAa3bIBAEMbIE MSTKHE
BBIYMCIICHUS] ¥ KBAHTOBBIE HEUETKHE AJTOPUTMBI YIIPaB-
neHus. s peiieHust OgHOW M3 Ba)KHBIX MPAKTUYECKUX
3a/1a4 — YMpaBJICHUs JABICHUEM W PaCXOJIOM KHUIKOTO
a30Ta CBEPXMPOBOISIIINX MAaTHUTOB KPHOTEHHOMN CHCTEMBI

cantly expand the functionality of the original system, as
well as to reduce the time of obtaining statistical data due
to the creation of automatic data processing by the visu-
alization system. The implemented approach provides
the statistical data display directly from SLURM (Simple
Linux Utility for Resource Management) and allows ac-
counting for the resources and their use both within the
distributed data processing system and locally. The visu-
alization system yields a powerful tool for analyzing and
compiling different reports and presentations. It is also
noteworthy that the accounting system was integrated into
the general MICC monitoring system, i.e., LITMon. This
made it possible to organize a single entry point and com-
bine disparate accountings into a unified structure.

Kashunin I. A., Mitsyn V. V., Strizh T. A. Operating Principles
of the Accounting System for JINR’s Grid Sites // Part. Nucl.,
Lett. 2022. V.19, No. 6. P. 660—668.

One of the main ideas for the application of intel-
ligent control is the development of a unified toolkit of
self-organizing control systems based on intelligent con-
trollers embedded into a physical installation in order to
enhance the efficiency and reliability of its operation. The
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basis of intelligent control technologies is the so-called
soft computing and quantum fuzzy control algorithms.
To solve one of the important practical problems, namely,
the control of the pressure and flow of liquid nitrogen of
the superconducting magnets of the cryogenic system of
the NICA accelerator complex, a software and hardware
platform was developed on the basis of quantum fuzzy
controllers embedded into the control loop. The multilevel
control system comprises the existing lower executive lev-
el on top of the Tango Controls system and a new level, at
which control actions are formed using a quantum fuzzy
controller. At the same time, optimal parameters of control
quality, such as temperature, nitrogen consumption, speed,
the required pressure level and minimal complexity of
the control implementation, are provided. The operability
and efficiency of the developed intelligent remote-control
system for the technological process of cooling a super-
conducting magnet with a guaranteed achievement of a
stable superconductivity zone [1] were experimentally
demonstrated. The design of quantum fuzzy controllers is
based on quantum information technologies and is carried
out applying the QSCIT (Quantum Soft Computational
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yckoputensHoro komruiekca NICA — Opia pa3paborana
HporpaMMHO-arnaparHas miargopma Ha OCHOBE BCTPau-
BAaEMbIX B KOHTYp YNpPaBJICHHUsS KBAHTOBBIX HEUCTKHUX pPe-
TyJIATOpOB. MHOrOypoBHEBasl CUCTEMa YNPABIECHHS BKIIO-
YaeT CyNIECTBYIONIMI HIDKHUH HCHOHUTEIBHBIN yPOBEHB,
ocHOBaHHBIH Ha cucteme Tango Controls, U HOBBIA ypo-
BEHb, HA KOTOPOM YIIPAaBIISIIONIME BO3ACHCTBUS (hopmupy-
IOTCS C TIOMOIIIBIO0 KBAaHTOBOTO HEYETKOro peryisitopa. [lpu
9TOM 00ECIIEUNBAIOTCSI ONTUMAJIBHBIC TTapaMeTpbl KadyecTBa
yIIpaBJICHNs, TaKWe KaK TeMITepaTypa, pacxoJl a3oTa, ObICT-
poreiicTBre, TpeOyeMblil ypOBEHb AaBICHHS 1 MUHIMAaJIbHAS
CIIOKHOCTD pEAIM3aliK YIPABICHHS. DKCIIEPUMEHTAIBHO
TIPOAEMOHCTPUPOBaHa PAabOTOCTIOCOOHOCT M 3(H(EKTHB-
HOCTb pa3pabOTaHHON MHTEIUICKTYaIbHOW CHCTEMBI TUCTaH-
LIMOHHOTO YMPABIEHUS TEXHOJOTMYECKUM IIPOLIECCOM OX-
JIaXK/ICHUS CBEPXIIPOBOJISILIETO MarHUTA C TapaHTHPOBAHHBIM
JOCTIDKCHHEM YCTOMYHMBOM 30HBI CBEpXIpoBomuMocTH [1].
IIpoexTnpoBaHne KBaHTOBBIX HEUETKHX PETYISATOPOB OCHO-
BAHO Ha KBAHTOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHSIX H OCY-
LIECTBIISIETCSI C TIOMOIIBIO pa3pabOTaHHOTO COTPYAHHKAMH
JIMT mporpammuoro uHcrpyMenTapus QSCIT (Quantum
Soft Computational Intelligence Toolkit) [2].
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Pa3paborana u onyOnukoBaHa B OHOIMOTEKE IPO-
rpamm CPC mporpamma KANTBP 3.1 nns pacuera 3Ha-
YEeHUH HSHEPruM, MaTpull OTPAKEHUS M IPOXOXKACHHS
U COOTBETCTBYIOLIMX BOJHOBBIX (YHKIHMH B MOAXOJC
annabaTHYecKu CBSI3aHHBIX KaHAJOB. [IpenmyIiecTBoM
9TOH MPOrpaMMbl O CPABHEHHIO C IIUPOKO HCIIOJIB3yEeMOI
nporpammoit CCFULL sBnsiercst TinaresnbHas o0padoTka
TPAaHUYHBIX YCJIOBHUH JJIsI PEIICHUS] CHCTEMBI CBSI3aHHBIX
ypaBHenuii llIpénunrepa, 4To MO3BONISET COXPAHUTDH BBI-
COKYIO TOYHOCTb PacdeToB, YYUTHIBAIOIINX OOJBIIOE KO-
JMYECTBO CBSI3aHHBIX KaHAJOB. TeopeTnyeckue CeueHus,
nosyueHsble nporpammoit KANTBP 3.1, xopowo onucel-
BAIOT HKCIICPUMEHTAJILHbIE JaHHbIC ISl Pa3JINYHBIX Peak-
LUH CIUSTHAS U ACTCHUS TSDKEIIBIX HOHOB.

Chuluunbaatar O., Gusev A.A., Vinitsky S.I., Abrashke-
vich A.G., Wen P.W.,, Lin C.J. KANTBP 3.1: A Program for

Intelligence Toolkit) software toolkit [2] developed by
JINR MLIT specialists.
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The KANTBP 3.1 program for calculating energy
values, reflection and transmission matrices and the cor-
responding wave functions in the adiabatic coupled chan-
nel approach was developed and published in the CPC
Program Library. The advantage of this program in com-
parison with the widely used CCFULL program is the thor-
ough processing of the boundary conditions to solve the
system of coupled Schrédinger equations, which enables
to maintain a high accuracy of computations that take into
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account a large number of coupled channels. Theoretical
cross sections obtained with the KANTBP 3.1 program
well describe experimental data for different heavy-ion fu-
sion and fission reactions.

Chuluunbaatar O., Gusev A.A., Vinitsky S.I., Abrashke-
vich A.G., Wen P.W.,, Lin C.J. KANTBP 3.1: A Program for
Computing Energy Levels, Reflection and Transmission Matri-
ces, and Corresponding Wave Functions in the Coupled-Chan-
nel and Adiabatic Approaches // Comput. Phys. Commun. 2022.
V.278. P. 108397.

The simulation of a track detector built on the basis
of the triple Gas Electron Multiplier (GEM), taking into
account the configuration features of the BM@N physi-
cal facility for the autumn run of 2022, was performed.
The complete simulation cycle comprises both a simplified
simulation of detector responses based on Monte Carlo
methods, which are represented by a set of coordinates of
the points of passage of charged particles through the de-
tecting planes, and a detailed simulation that takes into ac-
count the features of signal formation in GEM chambers.
This enables the evaluation of the efficiency of the detector
configuration applied in the experiment, as well as the use
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[TpoBeneHO MoOnENMPOBaHHE TPEKOBOTO JETEKTOPA,
HOCTPOCHHOIO Ha 0a3e TPEXKACKaJHOTO Ia30BOI0 JJIEK-
TporHoro ymHoxutens (DY), ¢ yuerom ocobeHHOCTEH
koH(purypanuu ¢usndeckoil ycraHoBkm BM@N mms
ocenHero ceanca 2022 1. ITomHBI UK MOJEIUPOBAHUS
BKJIFOYAET KaK YIPOIIEHHOE MOJEIMPOBAHUE OTKJIHMKOB
JIETEeKTOpa Ha OCHOBe MeTonoB MoHTe-Kapio, npexncras-
JIGHHBIX HA00POM KOOPJMHAT TOYEK MPOJICTa 3apsKEHHBIX
YaCTHII Yepe3 AETEKTUPYIOUIHE TNIOCKOCTH, TaK U JIeTallb-
HO€ MOJENMPOBaHNE, YUHUTHIBamoNlee 0coOeHHOCTH (op-
MupoBaHuA curaaia B 'Y -kamepax. ITo MO3BOJISAET PO-
BOJMUTH OLCHKY 3((PEKTUBHOCTH KOHPHUTYPALUH JIETEKTO-
pa, MPUMEHSIEMOI1 B OKCIIEPHMEHTE, a TAKXKE UCII0JIb30BaTh
MIOJTyYEeHHBIE PE3yIIBTAThI IIOJHOTO LIMKIIa MOICITUPOBAHUS
C LEeJbI0 MOBBIIIeHUs () (HEeKTUBHOCTH 00pabOTKHU IKCIIe-
PHMEHTANbHBIX JAHHBIX ITyTEM BBEJCHHS MOMPABOYHBIX
k03 HULHEHTOB, TakuX Kak caBur Jlopenna. [IpuBogurcs
OIMCAHHE TIPOLEAYPHI pacdyeTa KapThl 3JIEKTPOCTaTHYe-
CKOro IoJIs1 B ra3oBoii cpeae ' DY-kamepsl, a Takke ee ak-
TyaJIbHBIX TIAPaMeTPOB.
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bapanos /. A. MoaenupoBaHHE TPEKOBOTO JETEKTOpa Ha
OCHOBE TPEXKAaCKaJHOTO Ta30BOTO 3JIEKTPOHHOTO yMHOMKHTEIS
JUTSL KOH(HUTYPAIHMH ITePBOTO (PU3MUECKOTO CeaHca SKCIIepHMEHTa
BM@N // U3B. PAH (nampaBieHo).

of the obtained results of complete simulation cycle to en-
hance the efficiency of experimental data processing by
introducing correction factors, such as the Lorentz shift.
A description of the procedure for calculating the map of
the electrostatic field in the gaseous medium of the GEM
chamber, as well as its actual parameters, is given.

Baranov D. A. Simulation of a Track Detector Based on the
Triple Gas Electron Multiplier for the Configuration of the First
Physical Run of the BM@N Experiment // Bull. Russ. Acad. Sci.
(submitted).






