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The precise tuning of the Pythia8 Monte Carlo event generator is essential
for accurate modeling of physics phenomena in the Belle II experiment. This
work leverages the Professor2 package for multiparameter optimization to fine-
tune Pythia8 parameters specifically for event variables. A systematic approach
is employed, starting with sensitivity analyses to identify impactful parameters,
followed by tuning procedures to align Monte Carlo simulations with experimental
data. The tuning process is validated through comprehensive comparisons with both
existing Belle tunes and experimental datasets, ensuring improved agreement and
robust parameter sets. The results demonstrate significant advancements in modeling
off-resonance data, enhancing the reliability of simulated event variables for Belle II
analyses.

Tounas Hactpoitka MonTe-Kapsio reHepaTopa co6eituil Pythia8 nHeo6xonnma nJs
aJleKBaTHOTO MOJeJIUPOBaHHUs (pU3UUeCKHUX siBJeHHH B akcnepumMenTte Belle II. B atoit
pabote wucrosb3yercss naxker Professor2 ¢ uesblo MHOromnapaMeTpH4ecKoid ONTHMH-
3aUMM AJS TOUHOH HacTpoiku napamerpoB Pythia8 creumanbHo aisi nepemeHHbIX
TONOJIOTHH coObITHH. [IprMeHsieTcss mocsenoBaTeNbHBIM MOAXOA, HAaYMHAs C aHajaK3a
YyBCTBUTEJbHOCTH PA3JMYHBIX NAPAMETPOB AJIS ONHCAHUSA (PU3UYECKUX NepeMeHHbIX,
32 KOTOPHIM CJIEAYIOT INpOLENypbl HACTPOHKH [JIf COIACOBAHHMSA Pe3ysNbTaToOB MO-
neavpoBanuss MetonoM Monre-Kapso ¢ skcneprMeHTa/bHBIMH aHHBIMH. [Ipouecc
HaCTPOHKH NPOBePseTCs MOCPEACTBOM BCECTOPOHHETO CPABHEHHS C CYIIECTBYIOLMMHU
y2ke HacTpofikamu Belle 1 HaGopaMu sKClepHMeHTa/IbHBIX JaHHBIX, UTO 00ecreunBaeT
yJydllleHHOe COIJIacHe De3yJbTaTOB MOJEJHUPOBAHHS C 3KCIEPHMEHTOM. Pesyibrarsl
JIEMOHCTPUPYIOT 3HaUUTE/bHbIE NOCTHXKEHHS B MOJEJUPOBAHUH BHEPE3OHAHCHBIX JaH-
HBIX, YTO IOBBILIAET 3HAUUMOCTb HCIIOJIb30BAHUSI NePEMEHHBIX TOINOJIOTMH COOBITHH
IJIS1 aHaJIM3a JaHHBIX 9KcnepuMeHTa Belle II.
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