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3a/la4yy J1abopaTOpHH 10 pa3BUTHIO Geant4

% 334241 NO MerarpaHTy:

*Paspabomka u sHeOpeHuUe yayYuweHHbIX husu4yeckKux u ceomempuvyeckux mooesneli 8 nakem

npoepamm GEANT4 05 skcnepumeHmos ¢u3uKu 8bICOKUX 3Hepaull

*Paspabomka Ho8bix Npoepamm Ha ocHose nakema Geant4 011 NpuKaAadHbIx uccaedosaHuli u

rnpakmu4ecKozco rnnpumeHeHuUA 6 Kocmuyeckol ompacau u pCIaUGL{UOHHOU MEC)UL{UHE

*Pa3pabomka KoHyenyuu yeHmpa UHGOPMAayUOHHO-MeXHUYeCKol no0oepxKu pocculickux

nonb3zoeameneli nakema GEANT4 (GEANT4RU)

% 3a/,a4u No rocyaapcTBeHHOMY 3a4aHMUIO:

*BHedpeHue yny4yweHHbix mooeneli 019 modenuposaHusa skcnepumeHmos Ha NICA
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Geant4 11.4beta

Hosasa nybanuHas sepcmna Geantd 11.4beta sbinyweHa 26 nioHsa
% 30 epems nocne 11.3 (dekabps 2024 200a) seinonHeHo 292 merge requests
/6 u3 Hux coenaHo apynnoli TrY (26 %)

Bknag rpynnbl TTY oTMeyeH B reoOMeTpUIo, 3SNEeKTPOMATHUTHYIO GU3UKY, aAPOHHYIO

dU3UKY, dnanyeckne KoHOUrypauum n npumepbi.
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R&D fiJ1s1 3/1eKTPOMarHUTHOM GU3HKHU

2-ii Delta Geant4 assessment of the R&D projects: https://indico.cern.ch/event/1507476/

% Mpoxodun 26-27 mapma 2025 200a

% R&D npoekmeoi 0nsa modenuposaHusa e+e-, gamma Ha GPU

* AdePT (CERN) and Celeritas (USA) epynnam 6bis10 npedaoxeHo no02omosumes HECKOAbKO MeCmoabixX pacyemos
U cpasHUmMob pesyabmamel ¢ noayyeHHoimu Ha CPU

B pe3ynbTate paccMoTpeHUA pe3yabTatos 6bino noareepxaeHo, 4uTto GPU kog moxeT 6biTb 3¢pPpeKTUBEH TONbKO B
AaCMHXPOHHOW Mmoae

* mpeKu obpabamelisaromca napanaensHo u obmeH uHgpopmauyueli CPU/GPU uepes npomexcymoyHsili 6ygep

% Ha CPU nonv3osamensckue 8bi308bl HO KAXOOM Wad2e MpPeKa U 8 KOHYe U Ha4yasae 06pabomKu mpeKa 00AMCHbI
c1ed0o08ameo 8 rpPou380s716HOM MOpPAOKe

B nonb3oBatenbckom koge CMSSW CPU mopennposanHune CPU+GPU ponkHbl 6biTb YyHMBEpCanbHbI

¢ 3mo o3Hayaem Heobxodumocmeo nosaHol pesusuu MC truth kak dna CMS mak u 04 dpya2ux sKcrnepumeHmos
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https://indico.cern.ch/event/1507476/

General scheme for Phase-2
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Speed-up of CPU

* G4HepEm external library for gamma, e+- simulation

https://indico.cern.ch/event/1541483/contributions/6489579/attachments/3056868/5404639/m novak G4HepEm in-CMS.pdf

Is included as the default in CMSSW_15 1 0 pre2
* Speed-up 15-20% both for run3 and Phase2, small increase of RSS ~0.1M

* Practically identical physics
* CPU Optimisation of HGCal — ongoing efforts

https://indico.cern.ch/event/1555629/contributions/6556250/attachments/3082327/5456565/HGCal benchmark CMSmeeting v2 atd.pdf

 HGCal can be improved

CMS

Full Simulation Preliminary
T T T T

(13 TeV, 14 TeV)
T T T T

4]
=]

'
o

CPU time per event [arbitrary units]
3 8
T

S
T

13 TeV

o— @

14 TeV

- BSM Tttt

WOGXHOX11)(112)(113)(120)(121X122X123X124X125K125X130X131X132X13
SLC7 SLC7 SLC7 SLC7  SLC7  SLC7  SLCY

SLC7 SLC7 EL8  EL8

3)(140)(1
EL8  ELB

41)(1 2)(150)(151)(
EL8 EL8

May/19 Dec/19 Jul20 Dec/20 May/21 Sep/21 Nov/21 Jan/22 Apri22 Aug/22 Sep/22 D 22 M 23 May?ﬂ Aug?fi Nov/23 Feb/24 Sep/24 Dc/24 Fel h25 Ap25

CMSSW version

CPU time per event [arbitrary unit]

CMS Full Simulation Preliminary (14 TeV)
T T T T T T T T T T T
6o _ 1
| —eo—o__
I °
50
40 -\r"“\-\./.\" W
o[-
e Run4D49 - tt
a0l Run4D76 - tt 1
| -%- Run4D88 -t
| - Run4D95 - tt
10 Run4D9s - tt .
| —4 Run4D110 - tf
| 1 | 1 1 | |

o

SLC7

SLC7 EL8

|
110)(111)(112)(113)(120)(121X122X123X124X25)(126)(130)(131)(132)(33)(140)(141)(142)(150)(151X
SLC7 SLC7 SLC7 SLC7 SLC7  SLC7 ELB EL8

EL8

Dec/19 Jul/20 Dec/20 May/21 Sep/21 Nov/21 Jan/22 Apr/22 AgIEZSpQED 22M 23My!23Ag23N 23Fhﬂ24 Sept'24D 24Fb25 Ap /25

CMSSW versio

n
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¢ OpaHa 13 rnaBHbIX 3a4a4 MerarpaHTa
*YyebHslli npoyecc 8 TrY

‘*UHCcmpymeHm 0na Hay4Holi pabomul 6

NUHTepaKTUBHbIE My6anuHblie ctatuyeckue web
eCYpCbl
TTY u dpyaux ey3oe TomcKa NPUNOXKEHUA pecyp
JlocTyn K pyccKoasblvHOMY
“*UHCMpymeHm 078 WUPOKO20 Kpyada OrpaHuyeHHble SAEEEE s
o pecypcbl Ans [locTyn K ny6/MYHbIM BEPCUAM
nonse3oeameneii Poccuu Geant4

pac4eToB

[ocTtyn K Tectam ¢pr3nyYecKux

*** KoHuenuuAa MHTEPAKTUBHbLIX NPUNOKEHUN Mopenei

L)

BbicoKas CKOPOCTb
obmMmeHa C [ocTyn K KypcoBbiM paboTam
noab3oBatTen 1AM

Geant4 paspaboTtaHa U. fiIKyweBbim

s 2pynna yyacmeyem e mecmupoeaHuu Pabouyasa obnactb
AOCTYMHAA BHYTPU
nabopatopumn
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GEANT4RU nporpecc

% 3awumueHa amnaomHasa paboTa

L)

6akanaspa Mnbu Akywesa

«PASPABOTKA CAUTA
TEXHUYECKOU ITOJJTIEPXKKU
[TOJIB3OBATEJIEU ITAKETA GEANT4»

6/30/2025

Geanté4ru

HaBop MHCTPYMEHTOB AN MOAENMPOBAHUA NPOXOXAEHUA YacTUL, Yepes BelecTso. 0BnacTy
NPUMEHEHKMA BKITIOYAKOT QU3NKY BBICOKMX IHEPTUM, ALEPHYIO 1 YCKOPUTENLHYIO QU3KKY, 8
TaKXe UCCNEN0BaHNA B MEANLIMHCKMX ¥ KOCMUYECKUX NPUNOXKEHUAX.

HauyaTtb

3arpy3ka

Hexomieii kog Geantd # yOTSHOB0 e
GaAnm QOCTYNHE N8 S87PYSKA,

[ Nocnegmns sepena: 11.3.2 ]

Cant Geant4

ViranTe SoNbwe 0 paspaborymxax Geand
M3 NPAMOIS ACTOUHAKS

MepenTm wa canr

GEANT4 B TTrVY

[okyMeHTauus

Dokymenrayma Geantéru, 3 TaxKe yyabnme

NOCOBAR 1 DYKOBOACTSE, AOCTYTIHEl OHIEAM.

[ U TETE SOKYMEH TS0 ]

Hauano pa6oTsl

BCE, 4T0 HyXKHO A Havana pabaTel ¢
Geantdru.

[ Hauare mogennposanme J

Laboratory
of High Energy Physics
Data Analysis

Na6opatopua Ty

YiHanie Sonswe o Natopartoprs,
SEHANSIOWERCS PEIRIBOTKON 3TOMC CanRTa

Yurare Gonowe



SPD/NICA

)

% OcBoeH M HanaxeHa paboTa c npunoxeHnem GeoModel gna onncaHna reomeTpun ycTaHOBOK

“GitHub repo for SPD GeoModel
https://github.com/efemberg11/GeoModel_rmakhman

% MpuHann yuyactne SPD Collaboration meeting

*%* 3annaHunposBaH Bn3UT Pampgaca u Esrenmna B8 ONAUN netom
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JTHK ¢pusuka

¢ 3awuMweHa KBaandpunkaymMoHHasa pabora 6akanaspa Marseem BonorKaHMHbIM

«PaanayumnoHHble apPekTbl anbPa-paguo0aKTUBHbIX N30TOMNOB»

K/

6/30/2025

Deviation: ICRU90 vs Geant4 data Aprg, [g:cm™2]

** Pe3ynbTaTbl MO CPaBHEHUIO TOYHOCTU NpeacKasaHui npoberos anbda-yacTul, B Boe:
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HekoTopkble pe3ysibTaThl AUIIJIOMHOU paboThl M. BoJsiorkaHuHa
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[Ilyonukauuu Belienmue B 2025 roay

B. B. Y>kuHckuin, A. C. lfanosH, H.A. Yanbin, «CywectsyeT M andpaKkLuMOHHAA AMCCOLMALNA HYKIOHOB B A4PO-
afepHbIx B3aumopgencteunaxx». Bulletin of the Russian Academy of Sciences: Physics, U3secTns Poccuitckoi

akagemun Hayk. Cepua pusmdyeckasn. NpuHato Kk nedyatn 2025 roay.

P. Arce, JW.Archer, L. Arsini, A.Bagulya,....V.lvanchenko, et al. (58 athors), « Results of benchmarking study for bio-medical
applications, performed with G4-Med system, developed by Geant4 medical simulation performance group”, onybnnkosaHa B

XypHane Medical Physics 2025;1-55.

A. Bagulya, V. Grichine, V. lvanchenko, |I. Shreyber, « On lepton pair production by muons ». OnyénnkoBaHa B XxXypHane Russian

Journal of Physics. Published: 12 February 2025, Volume 67, pages 2379-2382, (2024)

N. Chalyi, S. Diederichs, and V. lvantchenko, “Geant4 models for nuclear de-excitation”, accepted for publication in journal of

proceedings for International Conference CHEP 2024. EPJ Web of Conferences (EPJ WoC) in 2025.

A.V. Bagulya, V.M. Grishin, |.V. Shreyber, <MODELS OF INTEGRAL CROSS SECTIONS FOR GAMMA-QUANTA INTERACTION WITH
NUCLEI IN GEANT4 PACKAGE». OnybnukoBaHa Russian Physics Journal.

A.V. Bagulia, V.M. Grichine, V.N. lvantchenko, E.V. Tcherniaev, S.N. Filimonov “GEANT4 simulation of accelerator driven

system”. Ony6nukosaHa B Russian Physics Journal.
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