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This work discusses a phenomenological quark—diquark nucleon model based
on light-front and soft-wall AdS/QCD holography to be used in particle collision
simulations. The diquark parton distribution functions have been constructed based
on light-front QCD and soft-wall AdS/QCD matched to data from NNPDF2.3
QCD + QED NNLO. Then they were implemented in a nucleon model in PYTHIA
simulation package. The diquark cross sections have been approached as for
point-like anticolor particles times a form factor. The quark-diquark nucleon
model contains both scalar (isoscalar-scalar diquark singlet) state and axial-vector
(isoscalar-vector diquark and isovector-vector diquark) state as participating in
hard-scattering process alongside quarks and gluons in particle collisions. The model
is confronted to experimental data in the proton-to-pion ratio in proton—proton
collisions at transverse momentum 0 < pr < 20 GeV/c at /s = 13 TeV collected
by ALICE experiment at LHC. The quark—diquark nucleon model was tested by
comparison with pion-to-proton data from PHENIX experiment at RHIC in He-Au
collisions at the transverse momentum 0 < pr < 3 GeV/c. The diquark model
showed an increase of production of proton over pions not observed in models
without diquark hard processes. Such behaviour shows better agreement with
experimental data in proton-proton collisions at the energy of 13 TeV and in central
heavy-ion collisions.

O6cyxnaercs (heHOMeHOJIOrHYecKasi KBapK-AMKBapKoBasi HYKJOHHAas MOJeJb, OC-
HOBaHHasi Ha MNPHOJHXKEHHH CBeTOBOTO (poHTa M MaArkoit crernl AdS/QCD roso-
rpaduy Ha NpeaMeT HCNOJNb30BAHUA B MOIEJIMPOBAHMH CTOJNKHOBEHHH HYKJIOHOB.
JIMKBapKoBble MAapTOHHbIE pacrpeneseHus, ocHoBaHHble Ha QCD Ha cBeTOBOM (hpoHTE
U npubanxeHud Msrkoit crensl AdS/QCD, moctpoensl Ha ocHoBe naHHbix NNPDF2.3
QCD + QED NNLO. INony4yeHHble napTOHHBIE pachpefeieHHsi HCIONb3YIOTCS B HYK-
JIOHHO# Monenu B makere mopesnupoBanusi PYTHIA. JluxkBapkoBble MapTOHHbIE Ce-
YeHHsl PaCCUMTBIBAIOTCA KaK CeYeHHs TOUEUHbIX AHTHLBETHBIX YaCTHL, YMHOXeEH-
Hble Ha (opMdakTop. KBapk-n1uKBapKoBasi HYKJIOHHAs MOMEJb BKJIOYAeT CKaJsspHBIE
(u3ockansipHble CKaJisipHblE) W aKCHalbHO-BEKTOPHbIE (H30CKaJsipHble BEKTOPHBIE U
M30BEKTOPHbIE BEKTOPHBIE) COCTOSIHUS, yYaCTBYIOLIHE B KECTKUX PACCESHUAX HapsiLy
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C KBAapPKOBBIMHM W TJIIOOHHBIMH KECTKMMH DPACCeSHHSMH MDPH CTOJKHOBEHHH HYKJIO-
HOB. PesysbTaTbl MOAEJIMPOBAaHHS CPAaBHHUBAIOTCH C IKCIIEPHUMEHTANbHBIMHU NaHHBIMH
M0 TMPOTOH-T-ME30HHBIM OTHOLIEHHUSM B MPOTOH-NPOTOHHBIX CTOJNKHOBEHHAX IPH MO-
nepeunbix umnyabcax 0 < pr < 20 I'sB/c npu sHepruu B CHCTeMe LEHTPa Macce
Vs = 13 T3B, noayuennsimu B skcrnepumente ALICE na BosbluoMm agpoHHOM KoJ-
Jakizepe. PesynpTaTsl MOJE/NMPOBAHUS TaKXKe CPaBHUBAIOTCS C T-ME30H-MPOTOHHBIMU
OTHOLIEHHUSIMH B CTOJKHOBEHHMSX HOHOB TeJiMs W 30/10Ta B JMAlNa30HE MONEPeuHbIX
umnynbcoB 0 < pr < 3 I'aB/c, usmepennsimu B sxcnepumente PHENIX Ha kosiaii-
nepe RHIC. IukBapkoBas Mopesnb NEMOHCTPHUPYET yBeJHUeHHe POXKIEHHS MPOTOHOB
M0 OTHOILIEHHIO K 7T-Me30HaM 10 CPaBHEHMIO C MOJEJb0, HE YyUMTBIBAIOLIEH XKeCTKHe
JMKBapKOBhle MpoLecchl. Takoe MoBefeHHe Jydlle COMJIAaCyeTcs ¢ 3KCHepPUMeHTalb-
HbIMH JAHHBIMH B TPOTOH-NPOTOHHBIX CTOJNKHOBeHHSIX npu 3Hepruu 13 T3B u B
LEHTPANbHBIX CTONKHOBEHHUSIX TS2KEJBIX HOHOB.
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