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The study of pion production and the effects of final state interactions (FSI) are important
for data analysis in all neutrino experiments. For energies at which current neutrino experiments
are being operated, a significant contribution to pion production is made by resonance production
process. After its production, if a pion is absorbed in the nuclear matter, the event may become
indistinguishable from quasi-elastic scattering process and acts as a background. The estimation of
this background is very essential for oscillation experiments and requires good theoretical models
for both pion production at primary vertex and after FSI. Due to FSI, the number of final state pions
is significantly different from the number produced at primary vertex. As the neutrino detectors
can observe only the final state particles, the correct information about the particles produced
at the primary vertex is overshadowed by FSI. To overcome this difficulty, a good knowledge of
FSI is required which may be provided by theoretical models incorporated in Monte Carlo (MC)
neutrino event generators. They provide theoretical predictions of neutrino interactions for different
experiments and serve as a bridge between theoretical models and experimental measurements. In
this work, we present simulated events for two different MC generators — GENIE and NuWro,
for pion production in v, CC interactions on **Ar target in the DUNE experimental setup. A brief
outline of theoretical models used by generators is presented. The results of pion production are
presented in the form of tables showing the occupancy of primary and final state pion topologies
with 100% detector efficiency and with detection thresholds on pion kinetic energy. We observe
that NuWro (v-19.02.2) is more transparent (less responsive) to absorption and charge exchange
processes as compared to GENIE (v-3.00.06), pions are more likely to be absorbed than created
during their intranuclear transport, and there is a need to lower the detection thresholds on pion
kinetic energy to improve detector efficiency for better results.

M3yyeHue o6pa3oBaHHsl MHOHOB U 3((eKTOB B3aUMoaeHCcTBUSI B KoHeyHOM cocrosinud (BKC)
BaXKHO JJISl aHa/i3a [aHHBIX BO BCEX JKCIEPUMeHTax C HeUTpuHo. [ljsi 3Heprui, mpu KOTOPHIX
NPOBOASITCS COBPEMEHHble HEHTPHUHHBIE 3KCIEPUMEHTHI, CYLIECTBEHHBIH BKJAal B POXKIEHHE [HO-
HOB BHOCHT MPOLECC Pe30HAHCHOTO poxjaeHHs. [loc/ie ero o6pa3oBaHHsi, €CJH MHOH MOMVIOLIAETCS
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SIepHOI MaTepuell, COObITHE MOXKeT CTaThb HEOTJIHUUMBIM OT IIpOLecca KBasHyNpyroro paccessHus U
urpatb posb (ona. OueHka 3Toro (oHa OueHb BaxKHa [/ SKCIEPUMEHTOB C OCLUUIALUIMU U Tpe-
GyeT XOpOLIMX TEOPETHUECKHX MOJEJeH POXKIEHHS MHOHOB KaK B MEPBUYHOH BeplIMHe, TaK U 10C/e
BKC. H3z-3a BKC ko/a1M4ecTBO MHOHOB B KOHEUHOM COCTOSIHHM 3HAUMTEJBHO OTJIHYAETCS OT YHC-
Jia, CO3JaHHOTO B MepBUYHOH BepiuiuHe. [T0CKOJBKY HeTEKTOPHl HEHTPHUHO MOTYT HAOMIOAATh TOJBKO
YacTHLBl B KOHEUHOM COCTOSIHHM, NpaBWJbHAs HH(OpPMaLHs O YacTHLAX, POKIAEHHBIX B INepBHY-
Hoil BepuinHe, 3aTMeBaercss BKC. UrtoOwl mpeonosieTb 3Ty TPYAHOCTb, TpeOyeTcsi XOpollee 3HaHHE
BKC, xoTopoe MoxeT 6bITb 06eCreyeHo TeopeTUIeCKHMH MOLENSAMH, BK/IOUeHHBIME B MoHTe-Kapio
(MC) reHepaTopbl HeHTPUHHBIX cOOBITHE. OHM 00ecreuynBalOT TeopeTHYeCKHe NpeACKa3aHHUs B3au-
MOJIeHCTBUE HEHTPUHO IJIsl PA3JIUUHBIX SKCIEDHUMEHTOB M CJIy»KaT MOCTOM MeXJy TeOpeTHYeCKHMHU
MOJIeJISIMH U 9KCIIePUMEHTAJbHBIMHY H3MepeHUssMU. B paGoTe MBI mpencTaBisieM CMOAENHPOBAHHbIE
cobbiThsl nasi nByx pasHbix reHeparopoB MC — GENIE u NuWro, nns o6pa3oBaHHsl NTHOHOB B
v, CC-B3anmoneiicTeuax Ha murnenn “CAr B sxcrepumentanbHoil ycranoske DUNE. Tlpencrasien
KPaTKH# 0030p TeOpeTHUeCKHX MoJeJlell, HCIOJb3yeMbIX reHepaTopaMy. Pe3ynbTaTel pOXKaEHUS MH-
OHOB NPHBEJIEHb! B BUJe TAOJMIL, MTOKA3bIBAIOIIMX 3aCENEHHOCTb NEPBUYHBIX U KOHEYHBIX TONOJIOTHH
nuoHoB co 100 %-# 3(hdeKTHBHOCTbIO HeTeKTOpa M € MOpOraMi OOHApYyKEHHs M0 KHHEeTHUeCKOH
3Hepruu nuoHa. Mul Habmogaem, uto NuWro (v-19.02.2) 6osee nmpospaueH (MeHee BOCIPHHUMYHB)
K TpolieccaM MOorolleHus: 1 nepesapsinku no cpaBHenuto ¢ GENIE (v-3.00.06), nuoHbl cKopee mo-
TJIOLIAIOTCS, YeM CO3[aI0TCs, NPH UX BHYTPUSAEPHOM TPAHCIIOPTE, U HEOOXOAHUMO CHH3HUTb MOPOTH
00HapyKeHHUs KUHETHUECKOH Hepruu MHOHA, YTOObl MOBBICUTH 3((MEKTHBHOCTb AETEKTOPA W MOJY-
YUTb Jy4llHe Pe3yJbTaThl.
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