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IIpu  uucieHHBIX  pacyerax  BOJIbT-aMIEPHBIX
Xapak-TepUCTUK  OOBIYHO  HCIIONB3YeTCs  CXeMma
Pynre—KyTThl 9eTBepTOro mMOpsiika TOYHOCTH. Pacders
MPOBOJSATCS Ha OOJIBIINX HMHTEpBajlaX BPEMEHH, U Ha
KaXJI0OM nrare o BPEMEHU MIPOBOJIUTCS
YeThIPEXKPATHBIN MepecyeT NpaBbIX YacTell ypaBHEHUH.

Yr1oObI COKPATHUTh BpeMsI cyera,  NPEIIOKEHO
HCIIOJIb30BAaTh BMECTO cXeMbl PyHre—KyTTbl «sIBHYIO»
CXeMy BTOpOrO Mopsiaka To4HocTH. [Ipu 7=h
YCTAHOBJIEHBI OLIEHKU || Gn " JUIsL BCEX N, TapaHTUPYIOLIKE

OTPAaHUYEHHOCTH CKOPOCTH POCTA OIIHNOOK OKPYTJICHHS,
rae G — omepaTop mepexoa oT Ciiost K ¢lioko; 7, h — mia-
TH CETKH 10 {, X COOTBETCTBEHHO. Pa3paboTaH 4rcIcHHO-

AHATUTHYCCKHUIA aITOPUTM OLICHKH OIIMOOK OKPYTJICHUS
qutst Beex t < h. YeraHoBiieHa nx orpaHH4EeHHOCTh Ha BCEM
WHTEPBAJIE BBIYUCIICHUS BOJIBT-aMIIEPHBIX XapaKTEPUCTHK
JUTMHHBIX JHKO3e()COHOBCKHX IIEPEXO0JIOB MPH UCIIOIH30Ba-
HUU TIpeajiaraeMoil cxeMbl. Pacuersl npoBoAMIIMCH HA Cy-
nepkominbroTepe «I'0OBOPYH» C UCIIOJIB30BAHUEM CUCTEMBI
REDUCE.

3yee M.U., Cepowkosa C.H. MonenupoBaHue IHHAMHU-

YECKHX IPOIECCOB B [UIMHHBIX KO3e(DCOHOBCKUX IMEPEXOax.
IIpo6nema Beruncinenuss BAX. UYwucieHHBII METON OICHKU

cKopocTH pocta omubok okpyrieHus // JKypH. BbIYHCI.
MaTeMaTHKH U MaT. ¢pusuku. 2022. T. 62, Ne 1. C.3—11.

C nmenpl0 M3y4eHHUS MIUPUHBI pacrnaga (BpeMeHU
JKU3HHU) SJIEMEHTAPHBIX YAaCTHUI] CO3/IaH aJITOPUTM BBIYHC-
JICHUS MHOTOMEPHBIX MHTErPajioB CTOJKHOBEHHUS, OCHO-
BaHHBIM Ha Metone Mourte-Kapio, onTUMHU3HPOBAaHHOM
MO/l TaHHYI0 KOHKPETHYIO 3a7auy. AJITOPUTM MPUMEHEH
JUIS pacueTa IIUPUHBI paclaja MHOHa B ropsdel cpene,

XapaKTepHOW  UIA  TPOIECCOB  CTOJIKHOBCHHS
TSKENBIX siep. s 3Toro paccMOTpeHBI BCe BO3MOYKHBIC
peak-MM paccessHWs NHOHA Ha THOHE. AMIUTUTYOA
paccesHUS BBIYUCISACTCS B pamMKkax Moxaern HamOy—
Nona-Jlazuano. [1oka3aHo, 9TO U3MECHEHUE TEMIIEPATyPHI
CpeIbl TPUBO-AWT K YBEIUYCHUIO IMUPUHBI MHOHA
(YMCHBIIICHUIO BpPEe-MCHH JKH3HH) JO HEKOTOPOTO
MaKCHMAIlbHOTO 3HAYCHHs, KOTOpPOE 3aTeM HadyWHaeT
YMCHBIIATECS W CHOBAa OYCHBb OBICTPO PACTH IMIpH
TeMmepaTtype, Omm3kod K Temmepary-pe  (hazoBOro
mepexofa aJpoHHOH MaTepUH B COCTOSIHAE KBapK-
TIIFOOHHOH IITa3MBI. DTO MPOUCXOIUT BCICICTBHE TOTO,
YTO THOH TPH TaKOH TeMIepaType IepecTaeT OBITh
CBSI3aHHBIM COCTOSHHEM ¥ TEPEXOAWT B PE30HAHCHOE
cocTosiHUE. PacueTsl MpOW3BOAMINCH HA TETCPOTCHHOM
kmactepe HybriLIT (JIUT um. M. I'. Memepsikosa). s
ONITUMH3AIMY BPEMECHU PAcUeTOB HCIOJIH30BAHBI ITapal-
JIeJbHBIE BBIYMCIIEHUS HA OCHOBE TexHosioruii OpenMP u
CUDA.

Opuzen A.B., T'ogepumze M., Kammuosckwmii HO.
JI. OnTu-Mu3anysl BBIYMCICHUS HWHTETPAIOB METOIOM
Momnre-Kapno B TpHMEHEHHHM K OICHKE IIHPUHBI
pacmana nuona // [Tucema B DUAS. 2022. T. 19, Ne 4.

B corpynaudectse ¢ JlabopaTtopueii pu3ukm BbICO-
KUX dHepruid 1 MOCKOBCKUM (DU3UKO-TEXHUICCKUM HH-

| CIMIYIOM paspadoTaNa CHCTOMA METAIUHHBIX COOIIME

Meshcheryakov Laboratory
of Information Technologies

As a rule, current-voltage characteristics are
numer-ically  calculated using the fourth-order
Runge—Kutta scheme. The calculations are carried out
over large time intervals, and at each time step, the
right-hand sides of the equations are recalculated four
times. To reduce the computation time, it is proposed
to replace the Runge—Kutta scheme by an “explicit”
second-order scheme. For
t=h and all n, the estimates of ||G,|| guaranteeing the
boundedness of the round-off error growth rate are
proved, where G is the operator of the transition from
layer to lay-er, and 7, h are the grid steps in t, X,
respectively. A numer-ical-analytical algorithm for
estimating round-off errors is
developed for all t < h. Their boundedness over the entire
interval of calculating the current-voltage characteristics
of long Josephson junctions when using the proposed
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(Event Metadata System) mis SKCIIEpUMEHTOB IpPOEKTa
NICA, npezacrapnsiomas co0oif 6a3y TaHHBIX, KOTOpas
COZIEPKUT CBOJHBIC JAHHBIE O COOBITHAX CTOJKHOBEHHS
YaCTHII ¥ CCBIJIKM HAa MECTO MX XPAaHEHUS B pacIpenescH-
HOM XpaHMJIMIIE, YTO 00eCIednBaeT ObICTPBIN MOUCK 110
XpaHUMBIM METa/laHHBIM 1 0TOOp Tpebyemoro Habopa co-
OBITHI AN WX JanmpHelmed o0paboTku M (HU3HIECKOTO
aHaymM3a. JTa CHCTeMa BKIoYaeT B cebst 06asy merasaH-
HBIX COOBITHH, BeO-CEPBUC JUII POCMOTPa METAJaHHBIX
1 0TOOpa COOBITHH, MPOrpaMMHBIN HHTEp(dEic I aBTo-
MaTU3UPOBAHHOMN 3aIMCH HOBBIX METa/JaHHBIX BO BpEMs
00paboTKH cOOBITHH 1 3anpoca TpeOyeMbIX COOBITHI co-
IIaCHO 3aJJaHHBIM KPUTEPUSM JUIsl (PU3HMYECKOTO aHAIIN3a
B MPOrpaMMHOM oOecriedeHun sKcriepumenTta. Cucrema
METaJIaHHBIX COOBITHI ObUIa HWHTErpUpOBaHa ¢ 0a30i
nanHbIx ycnoBuit (Condition DB).

PaGora BeImonHeHa mpu (UHAHCOBOM IOIIEPIKKE
rpanta PODU Ne 18-02-40125 «CoBepiieHcTBOBaHUE WH-
(hopMaIIMOHHBIX CHCTEM ISl OHJIalH- U o¢uiaitH-06padoT-
KN JIaHHBIX SKCIIEPUMEHTAJIBHBIX YCTAHOBOK KOMILIEKCA
NICA».

Alexandrov E. I. et al. Development of the Event Metada-

ta System for the NICA Experiments / CEUR Workshop Proc.
2021.V.3041. P.439-444.

scheme is proved. The calculations were carried out on the
“Govorun” supercomputer with the REDUCE system.

Zuev M. 1., Serdyukova S. . Simulation of Dynamic Process-
es in Long Josephson Junctions. The Problem on Calculating the
Current-Voltage Characteristics. Numerical Method for Estimat-
ing the Round-off Error Growth Rate // Comp. Math. Math. Phys.
2022.V.62,No. 1. P.3-11.

To study the pion damping width (lifetime) of elemen-
tary particles, an algorithm for the calculation of multi-
dimensional collision integrals based on the Monte Carlo
method, which is optimized for the given specific task,
is created. The algorithm is applied to calculate the pion
damping width in hot nuclear matter, which is typical of
heavy-nucleus collision processes. For this, all possible
pion—pion scattering modes are taken into account. The
scattering amplitude is calculated within the Nambu—Jona-
Lasinio model. It is shown that a change in the medium
temperature results in an increase in the pion width (a de-
crease in the lifetime) to a certain maximum value, after
which the width starts decreasing and again very rapidly
increases at a temperature close to that of the phase transi-
tion of hadronic matter to the state of quark—gluon plasma.

This happens due to the fact that the pion at this tempera-
ture ceases to be a bound state and passes into a resonant
state. The calculations were performed on the HybriLIT
heterogeneous cluster of the Meshcheryakov Laboratory
of Information Technologies. To optimize the computation
time, parallel computing based on OpenMP and CUDA
technologies was used.

Friesen A.V., Goderidze D., Kalinovsky Yu. L. Optimization

of Monte Carlo Integration for Estimating the Pion Damping
Width // Part. Nucl., Lett. 2022. V. 19, No. 4.

In cooperation with the Veksler and Baldin Laboratory
of High Energy Physics of JINR and Moscow Institute of
Physics and Technology, an event metadata system is de-
veloped for the experiments of the NICA project. It rep-
resents a database that contains summary data on parti-
cle collision events and links to their storage location in a
distributed storage, providing a quick search and selection
of the required set of events according to the stored meta-
data for their further processing and physics analysis. The
system comprises an event metadata base, a web service
for viewing metadata and selecting events, a software in-
terface for automated recording of new metadata during
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event processing and a required events query
according to specified criteria for physics analysis in the
experiment software. The event metadata system is
integrated with the condition database.
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