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Na6opaTtopusi MH(OpPMaLMOHHBLIX TEXHOMOMNM
um. M.T. MewepsikoBa

Jlaboparopust ~ WHPOPMAITMOHHBIX  TEXHOJOTHA
uM. M.T. MewepsikoBa COBMECTHO CO CIIEHHUATUCTaMH
rpynnel komnanuii PCK 3aBepiiim HOBBIN 3Tan Mojep-
Huzannu cynepkomnbiorepa (CK) «loBopyn». Berumc-
JIUTENBHBIE PECYPCHI OTOI CHCTEMBI OBUIM PACIIUPEHBI 32
CUeT MHTETPalluU JBYX HOBBIX BBIYUCIMTENIBHBIX Y3JIOB
Ha OCHOBE YHHMKaJIbHOTO cepBepHoro pemeHus «PCK
Ox3actpum NI Ha )KUIKOCTHOM OXJIaXICHUH. DTH y3JIbI
6b1H co3nansl criennansHo a1t CK «l'oBopyH» ¢ ydeTom
€ro apXUTEKTYPHBIX ocoOeHHOCTeH. Kaxkplit y3en conep-
XKHUT BoceMb rpadpuueckux yckoputeneir NVIDIA H100.
B pesynbrare nukoBas IpOU3BOAUTENBHOCTh KOMIIOHEH-
ta CK «l'oBopyn» Ha rpaduyeckux yckopuressix (GPU)
BbIpociia Ha 36 %, mocturHys 1,4 [duonc B oneparusix
C UUCJIAMU ABOWHOM TOYHOCTH, a COBOKYIIHAsi MOLIHOCTb
Bcero CK «T'oBopyn» coctaBuia 2,2 Idmorc.

[TapayinenbHO € HapallMBaHUEM BBIUUCIUTEIbHOU
MOIIHOCTH OBbUIAa 3HAYUTENFHO pACHIMpEHa M CHCTEMa
XpaHEHUs JaHHBIX cynepKoMibiorepa «l oBopyn». B kon-
e 2024 1. ee oOmIast eMKOCTh yBenuamiIach Ha 25 %, mo-
crurnyB 10 nera0aiir (I15), Gnaronapst nobaBieHUIO 1BYX
HOoBbIX y3710B RSC Tornado AFS emxocthro 1 I1B kaxbIid.
WX Ba)KHOH O0COOCHHOCTBIO SIBJIICTCS MOIACPIKKA TEXHO-
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normu GPUDirect Storage, xotopast obecrieunBaeT mps-
MYIO Ilepeflady JaHHBIX MEXIY XPAaHWIUIIEM U IMaMATBIO
rpaMYecKrX MpoIeccopoB. YCTaHOBKA HOBOTO 000pyI0-
BaHMS OTKPBIBAET IIMPOKHUE BOSMOXHOCTH /JI BHEJIPEHUS
METO/IOB MAIIITHHOTO OOYYEHHS B IPOrpaMMy HCCIIeI0Ba-
Huii UucTutyTa.

[pecc-penmu3 PCK. IIpou3BOAMTENIFHOCTh CYNEPKOMITHIO-
tepa «l'oBopyr» B OUSIU nocrurna 2,2 [1dmorc, 9To OTKpeIBacT
HOBBIC BO3MOXKHOCTH JIJIsl TIPUMEHCHHUSI METOJOB MAIIMHHOTO
o0yueHust B (pU3MKe IeMEHTapHbIX YacTull. https://rscgroup.ru/
news/govorun-jinr-update-rsc-exastream-ai-july2025/

[IpemioxkeHa yCOBEPIICHCTBOBAHHAS ~ aPXUTCKTY-
pa cetn KommoropoBa—ApHoibaa (KAN), coBmecTumast
¢ omrumm3aropoM Adam. [lamHas apxutekrypa Oblia
MIPUMEHEHA K 3a/1a4€ JICKOHBOIFOIUU MYJIETHTayCCOBCKIX
CUTHAJIOB W 3aja4ye ammpokcumanuu 3D-pacrpenerneHust
MarHuTHOTo mnosisi B criekrpomerpe BM@N Ha yckopu-
tenpHOM KomTutekce NICA.

JList mocTikeHus cTaOMITBHOCTH O0YYCHHUSI B OBICTPOM
cxompumocTH ¢ anroputmMoM Adam, Onu3Kkoil kK pecypcosa-
tparHomy Metony LBFGS (Momudukaims ¢ orpaHuyeH-
HBIM WCIIOJF30BAaHUEM MAMSITH HTEPAIIMOHHOTO METO/a
YHMCIICHHOW ONTHMU3AINH, HaA3BaHHOTO B YECTh €T0 MCCie-
nosareneii: Broyden, Fletcher, Goldfarb, Shanno), ¢ysk-
[[UM aKTUBAIMK ObLTH PEaM30BaHbI B BUJIE CYTICPIIO3UIIUT

Meshcheryakov Laboratory
of Information Technologies

The Meshcheryakov Laboratory of Information
Technologies, in collaboration with specialists from the
RSC Group of Companies, completed the next stage of
modernization of the Govorun supercomputer. The com-
puting resources of this system were expanded by inte-
grating two new compute nodes on top of the unique RSC
Exastrim Al server solution with liquid cooling. The nodes
were created specifically for the Govorun supercomputer
taking into account its architectural features. Each node
contains eight NVIDIA H100 graphics accelerators. As
a result, the peak performance of the GPU component of
the Govorun supercomputer increased by 36%, reaching
1.4 PFlops in double-precision operations, and the super-
computer’s total capacity amounted to 2.2 PFlops.

In parallel with the computing power enlargement,
the data storage system of the Govorun supercomputer
was significantly enhanced. At the end of 2024, its total
capacity grew by 25%, achieving 10 PB, thanks to the in-
troduction of two new RSC Tornado AFS nodes with a ca-
pacity of 1 PB each. Their important feature is support for
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GPUDirect Storage (GDS) technology, which provides di-
rect data transfer between storage and GPU memory. The
implementation of novel equipment opens up broad oppor-
tunities for the introduction of machine learning methods
into the Institute’s research programme.

RSC Press Release. The performance of the Govorun su-
percomputer at JINR has reached 2.2 PFlops, opening up new
opportunities for the application of machine learning methods in
particle physics. https://rscgroup.ru/news/govorun-jinr-update-
rsc-exastream-ai-july2025/

An enhanced Kolmogorov—Arnold Network (KAN)
architecture compatible with the Adam optimizer is de-
veloped and applied to the deconvolution problem of
multi-Gaussian signals and the fitting problem of the 3D
distribution of the magnetic field in the BM@N (Baryonic
Matter at Nuclotron) spectrometer of the Nuclotron-based
Ion Collider fAcility (NICA).

Stable training dynamics and rapid convergence with
the Adam algorithm, closely matching those of the com-
putationally intensive LBFGS method (a limited-memory
modification of the iterative numerical optimization meth-
od named after its inventors: Broyden, Fletcher, Goldfarb,
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ACHMMETPHYHBIX CyTIeprayCCOBCKUX KOMIIOHEHT C HHHUITHA-
TM3anrel MX BecOoB, ONMMBKUX K Hymo. [IpemmoxeHHbIe
KAN Mozenn AEMOHCTPUPYIOT BBICOKYIO TOYHOCTH
(>90%) pu IEKOHBOTIONNH MTEPEKPHIBAIOIINXCS TayCCOB-
CKHX CHTHAJIOB C HEM3BECTHBIM YHCIOM KOMITOHEHT W TIPH
MOACINPOBAHNHN CIIOKHBIX FeOMeTpHﬁ MAarHuTHOI'O IT10JIA.

Talochka Y., Ososkov G., Voytishin V. Enhanced KAN Archi-
tecture for Experimental Data Processing in High-Energy Phys-
ics // Comput. Phys. Commun. 2025. V.316. 109801; https://doi.
org/10.1016/j.cpc.2025.109801.
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B JIUT coBmecTHO ¢ cotpyaankamu Copuiickoro yHu-
Bepcutera (bonrapus) paspaboran um mpumeHeH 3hex-
TUBHBIN YHCIICHHBIA METOJI ITOUCKA OECCTOIKHOBUTEILHBIX
MEPUOANIECKUX OPOHT B 33/1aU€ TPEX PaBHOMACCOBBIX TET
C IeHTpanbHOW cuMMeTpueir. OCHOBHOM aKIEHT CleNIaH
Ha WCIOIB30BAaHUU CBOMCTB OpPOWT, BBIPAKAIOLIMXCS Ha
YEeTBEPTH IIEPHOJa, YTO TO3BOJISIET COKPATHTh 00JacTh
MHTETPUPOBAHMS M 3HAYUTEIBHO PACIIUPUTH 0a3y U3BECT-
HBIX pemeHnid. B pabote uccnemyeTcst poinb CHMMETPHN U
HavaJIbHBIX YCJIOBHUH (IIOIyIIOBOPOT Dityiepa U CBOOOJHOE
naJieHue) sl onpeseneHus pyHIaMeHTaIbHOW YacTH Tie-

Jlaboparopust HHpOpMaMOHHbIX TexHonorui uM. M. I'. MeruepsikoBa, 17 centsaOps. Busut nenerammu kadeaps
NAOuT MUOU B OUSN muist oOCyskaeHns TOATOTOBKYU KaIpOB B HHTEpecax JlabopaTopuii M HaydHbIX PoekToB VHCcTHTYTA

The Meshcheryakov Laboratory of Information Technologies, 17 September. A delegation from the INPhE MEPhI Department visited
JINR to discuss personnel training for the Institute’s laboratories and research projects

Shanno), are achieved by implementing activation func-
tions as a superposition of asymmetric super-Gaussian
components and initializing their weights close to zero.
The proposed KANs exhibit high accuracy (>90%) in the
deconvolution of overlapping Gaussian signals with an un-
known number of components, as well as in the modeling
of complex magnetic field geometries.

Talochka Y., Ososkov G., Voytishin V. Enhanced KAN Archi-
tecture for Experimental Data Processing in High-Energy Phys-
ics // Comput. Phys. Commun. 2025. V.316. 109801; https://doi.
org/10.1016/j.cpc.2025.109801.

MLIT, in collaboration with specialists from Sofia
University (Bulgaria), developed and applied an efficient
numerical method for searching for collisionless period-
ic orbits in the problem of three equal-mass bodies with
central symmetry. The main emphasis is placed on using
the properties of orbits expressed in a quarter of the pe-
riod, which allows one to reduce the integration domain
and significantly expand the base of known solutions. The
paper investigates the role of symmetries and initial con-
ditions (Euler half-turn and free fall) for determining the
fundamental part of the period, as well as analyzing the
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puona, a TaKKe aHAIM3UPYETCs JMHEWHAas yCTOMYMBOCTh
HalineHHbIX opOWT. IIpeanokeHHBI TOIXO0J TOBBIIIAET
3¢ PEKTUBHOCTH MMONUCKA MEPUOAMIECKIX PEIICHNH B Xao-
TUYECKUX ANHAMHUUECKUX CHCTEMAX U MOXKET OBITH IIpHUMe-
HEH K 3a1a4aM N Te 1 JPYTHUM CIIOKHBIM CHCTEMaM.
Hristov I., Hristova R., Puzynina T., Sharipov Z., Tukhliev Z.
Numerical Search for Three-Body Periodic Free-Fall Orbits with

Central Symmetry / Commun. Nonlinear Sci. Numer. Simulat.,
2025. V.151; https://doi.org/10.1016/j.cnsns.2025.109066.

B CamapckoM HaIlMOHAIBHOM HCCIIEIOBATEIECKOM
yauBepcurere M. akamemuka C.II.Koponesa mpu moa-
nepxkke cnenuanuctos JIMT BBeneH B AKCIULyaTaluio
eHTp 00pabdoTkK JaHHBIX sKcrmepuMenTta SPD Ha ycko-
putensHOM Komimiekce NICA. Brmaromaps 3amycky obpa-
OOTKM TaHHBIX B TpeX HaydHBIX opranm3ammsax (O,
[MNAD n CamapckoM yHHBEpPCHTETE) SKCTIEpUMEHT SPD
cTanm mepBbIM B MeracarieHc-mipoekte NICA, B koTo-
POM pealn30BaH MPAKTHUECKH MOIHO(YHKIMOHAIbHBIN
MIPOTOTHI TIO-HACTOSIIEMY PACIPENECICHHON CHCTEMbI
00paboOTKM M XpaHEHHs SKCIEPUMECHTABHBIX JIaHHBIX,
oObeAMHSIONICH TreorpapuuecKy yHaJeHHBIC BBIYUCIIH-
TeJbHBIC EeHTPHL. Takke B 2025 1. ObUTO BBEACHO B AKC-
IUTyaTaluio BBIICICHHOE XPAHMIHIIE JaHHBIX Ha OCHOBE
cucremsl EOS mis skcniepumenta SPD o6semom 7,2 I1b.
XpaHunuiie o0i1aaeT BEICOKOH 0TKa30yCTOWIHBOCTHIO U
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CII0COOHO 00€CTIEUNTH MOTHYIO JOCTYITHOCTD TaHHBIX IPH
BBIXOJIC M3 CTPOSI HE TOJBKO OT/ENIBHBIX JIUCKOBBIX HAKO-
TIUTENEH, HO 1 LIENBIX cepBepoB. B HacTosmee Bpems naH-
HbIe BcexX mouyib3oBateneid SPD mocTeneHHo mepeHocarces
B HOBYIO CHCTEMY XpaHCHUSI.

linear stability of the orbits found. The proposed approach
increases the efficiency of searching for periodic solutions
in chaotic dynamic systems and can be applied to N-body
problems and other complex systems.

Hristov I., Hristova R., Puzynina T., Sharipov Z., Tukhliev Z.
Numerical Search for Three-Body Periodic Free-Fall Orbits with
Central Symmetry // Commun. Nonlinear Sci. Numer. Simulat.,
2025. V. 151; https://doi.org/10.1016/j.cnsns.2025.109066.

At the Academician S.P.Korolev National Research
University of Samara, with the support of MLIT special-
ists, a data processing centre for the SPD experiment at
the NICA accelerator complex was commissioned. Thanks
to the launch of data processing in three scientific orga-
nizations, namely, JINR, PNPI, and Samara University,
the SPD experiment became the first in the NICA mega-
science project to implement an almost fully functional
prototype of a truly distributed experimental data process-
ing and storage system that integrates geographically re-
mote computing centres. In addition, in 2025, a dedicated
EOS-based storage system with a capacity of 7.2 PB was
put into operation for the SPD experiment. The storage has
high fault tolerance and is able to ensure full data avail-
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ability in the case of failure not only of individual disk
drives, but also of entire servers. At the moment, the data
of all SPD users is gradually being transferred to the new
storage system.
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