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WG3 : aprender fisica de hadrons no LHC (QCD, QGP, CGC, espectros...)

Sub-produto: melhorar o nivel de discussdo dentro do grupo e do IFUSP

O que aconteceu entre 05/25 e 05/26 ?






18 Artigos Publicados

Interactions of the deuteron with a hadronic medium #1
L.M. Abreu (Bahia U.), R.O. Magalhdes (Bahia U.), R. Higa (Sao Paulo U.), F.S. Navarra (Sao Paulo U.) (Oct 16, 2025)
Published in: Phys.Rev.D 113 (2026) 1, 014003 » e-Print: 2510.17871 [hep-ph]

pdf & DOl [4 cite [@ reference search %) O citations
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Initial-state geometry and multiplicity distributions in pp and pPb collisions
R. Terra (Sao Paulo U.), AV. Giannini (Nova U., Lisboa and Santa Catarina U.), F.S. Navarra (Sao Paulo U.) (Oct 14, 2025)
Published in: Phys.Rev.D 113 (2026) 9, 094009 « e-Print: 2510.12561 [hep-ph]

pdf  DOI [4 cite [@ reference search 2) 3 citations

The sharpness of the quark-hadron transition and the properties of hybrid stars #3

M.B. Albine (Coimbra U.), R. Fariello (Sao Paulo U. and Unlisted, BR), G. Lugones (ABC Federal U.), F.S. Navarra (Sao Paulo U.)
(Sep 30, 2025)

Published in: Int...Mod.Phys.D 34 (2025) 15, 2550073 » e-Print: 2510.02053 [nucl-th]

pdf & DOl [4 cite [ reference search <) 1 citation

Multiplicity Distributions and the Frontier Between Soft and Hard Physics #4

Henrique R. Martins-Fontes {Sao Paulo U.), Fernando S. Navarra (Sao Paulo U.) (Sep 18, 2025)
Published in: MDPI Physics 7 (2025) 4, 57, Physics 7 (2025) 57 « e-Print: 2509.15056 [hep-ph]

pdf ¢ DOI [4 cite @ reference search %) 6 citations
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Soft and semihard components of multiplicity distributions in the k-factorization approach
H.R. Martins-Fontes (Sao Paulo U.), F.S. Navarra (Sao Paulo U.) (Jun 20, 2025)
Published in: Phys.Rev.D 112 (2025) 9, 094045 « e-Print: 2506.17127 [hep-ph)

pdf @ DOl [/ cite [@ reference search <) 5 citations



Universality of scaling entropy in charged hadron multiplicity distributions at the LHC
L.S. Moriggi {Unlisted, BR), F.S. Navarra (Sac Paulo U.), M\V.T. Machado (Rio Grande do Sul U.) {(Jun 11, 2025)
Published in: Phys.Rev.D 112 (2025) 7, 074019 « e-Print: 2506.09899 [hep-ph]

pdf & DOI [4 cite [@ reference search %) 7 citations

Production of n, in ultraperipheral Pb-Pb collisions
C.N. Azevedo (Sao Paulo U.), F.C. Scbrinho (Sao Paulo U.), F.S. Navarra (Sao Paulo U.) (Dec 24, 2024)
Published in: Phys.Rev.C 112 (2025) 6, 064908 « e-Print: 2412.18567 [hep-ph]

pdf @ DOl [/ cite [ reference search <) 1 citation

D*m interaction from the lineshape of D;(2420) in B-decays #1

Pedro Brandao (Bahia U.), Breno Agatdo (Sao Paulo U.), Luciano M. Abreu (Bahia U.), K.P. Khemchandani (Sao Paulo U.), A.
Martinez Torres (Sao Paulo U.) (Dec 30, 2025)

e-Print: 2512.24370 [hep-ph]  Published in: Phys. Lett. B878 (2026), 140527

pdf ¢ DOI [4 cite Fd reference search %) 0 citations
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Revisiting the three-kaon interaction and its relation with K(1460)

Michael Doring (George Washington U. and Jefferson Lab), Kanchan P. Khemchandani (Sao Paulo U.), Alberto Martinez
Torres (Sao Paulo U.) (Nov 4, 2025)

Published in: Phys.Rev.D 113 (2026) 3, 034032 - e-Print: 2511.02543 [nucl-th]

pdf & DOI [ cite Fd reference search %) 2 citations

Correlation functions for n D, (2460) and n D, (2536) #3

Breno Agatdo (Sao Paulo U. and Valencia U., IFIC), Pedro Brandao (Bahia U. and Valencia U., IFIC), A. Martinez Torres (Sao Paulo
U.), K.P. Khemchandani (Sao Paulo U.), Luciano M. Abreu (Bahia U.) et al. (Aug 7, 2025)

Published in: Eur.Phys.J.C 85 (2025) 10, 1136 - e-Print: 2508.05825 [hep-ph]

pdf & DOI [4 cite Fd reference search %) 7 citations



Bolstering up the existence of P,(2080) #4

Breno Agatéo (Sao Paulo U.), A. Vertel Nieto (Sao Paulo U.), K.P. Khemchandani (Sao Paulo U.), A. Martinez Torres (Sao Paulo
U.), Seung-il Nam (Pukyong Nat. U. and POSTECH and APCTP, Pohang) (Dec 27, 2024)

Published in: Phys.Rev.D 111 (2025) 11, 116013 - e-Print: 2412.19559 [hep-ph]

pdf & DOI [4 cite Fd reference search %) O citations

A study of the @ N correlation function #7

Luciano M. Abreu (Bahia U.), Philipp Gubler (JAEA, Ibaraki and Sao Paulo U.), K.P. Khemchandani (Sao Paulo U.), A. Martinez
Torres (Sao Paulo U.), Atsushi Hosaka (JAEA, Ibaraki and Sao Paulo U. and Osaka U., Res. Ctr. Nucl. Phys.) (Sep 8, 2024)

Published in: Phys.Lett.B 860 (2025) 139175 - e-Print: 2409.05170 [hep-ph]

pdf ¢ DOI [4 cite FQ reference search %) 19 citations

Strangeness +1 light multiquark baryons #10

Brenda B. Malabarba (Sao Paulo U. and Pukyong Nat. U.), K.P. Khemchandani (Pukyong Nat. U. and Sao Paulo U.), A. Martinez
Torres (Sao Paulo U. and Pukyong Nat. U.), Seung-il Nam (Pukyong Nat. U. and POSTECH and APCTP, Pohang) (Apr 5, 2024)

Published in: Phys.Rev.D 111 (2025) 1, 016021 - e-Print: 2404.04078 [hep-ph]

pdf & DOI [4 cite EQ reference search %) 8 citations

Understanding Large Localized CP Violation in B — K™ z" = Using Dispersive Methods #1

L.A. Heuser (Bonn U., HISKP and U. Bonn, Phys. Inst., BCTP), A. Reyes-Torrecilla (Madrid U.), C. Hanhart {IAS, Julich), B.
Kubis (Bonn U., HISKP and U. Bonn, Phys. Inst., BCTP), P.C. Magalhdes (U. Campinas) et al. (Aug 14, 2025)

Published in: Phys.Rev.Lett. 136 (2026) 11, 111901 « e-Print: 2508.10989 [hep-ph)

pdf ¢ DOI [4 cite @ reference search %) 0 citations



Mass and coupling magnetic field dependence in a scalar theory with charged bosons from an #1
environmentally friendly renormalization group analysis

Alejandro Ayala (Mexico U., ICN and Sao Paulo U. and Sao Paulo, IFT), Flavia Fialho (UNICID, Sao Paulo), Ana Mizher (Sao Paulo U.
and Biobio U.) (Dec 22, 2025)

Published in: Phys.Rev.D 113 (2026) 5, 056009 « e-Print: 2512.19807 [hep-th)

pdf @ DOI [4 cite [@ reference search <) O citations

Inverse magnetic catalysis in the linear sigma model: a beyond mean field approach #2

Gabriela Fernandez (Mexico City U., Azcapotzalco), Luis A. Hernandez (Mexico City U., Azcapotzalco), Ana Mizher (Sao Paulo U.)
(Oct 3, 2025)

Published in: JPhys.G 53 (2026) 3, 035001 « e-Print: 2510.02747 [hep-ph]

pdf & pol [4 cite [@ reference search %) 2 citations

Asymmetric muon-antimuon emission from Z° decays: A potential magnetometer in relativistic #3
heavy-ion collisions

Alejandro Ayala (Mexico U., ICN and UNICID, Sao Paulo and Sao Paulo, IFT), Ana Julia Mizher (UNICID, Sao Paulo and Sao Paulo,
IFT and Biobio U. and Sao Paulo U.), Javier Renddn (Mexico U., ICN) (Jun 13, 2025)

Published in: Phys.Rev.C 113 (2026) 3, 034902 « e-Print: 2506.11370 [hep-ph]

pdf & DOI [4 cite [@ reference search <) 1 citation

Strongly interacting matter in extreme magnetic fields #4

Prabal Adhikari (St. Olaf Coll.), Martin Ammon (U. Jena (main)), Sidney S. Avancini (Santa Catarina U.), Alejandro Ayala (Mexico U.),
Aritra Bandyopadhyay (U. Heidelberg, ITP) et al. (Dec 21, 2024)

Published in: Prog.Part.Nucl.Phys. 146 (2026) 104199 « e-Print: 2412.18632 [nucl-th]

pdf & DOI [4 cite [@ reference search %) 53 citations



4 Artigos Submetidos

Charm multiplicity distribution in high energy pp collisions with PYTHIA #3
Y.N. Lima (Sao Paulo U.), C. Jahnke (Campinas State U.), M. Munhoz (Sao Paulo U.), F.S. Navarra (Sao Paulo U.) (Dec 21, 2025)
e-Print: 2512.18739 [hep-ph]

pdf [4 cite @ reference search <) O citations

Photon production from gluon splitting and fusion induced by a magnetic field in heavy-ion collisions

Alejandro Ayala (Mexico U., ICN and Sao Paulo U. and Sao Paulo, IFT), Santiago Bernal-Langarica (Mexico U., ICN), José Jorge
Medina-Serna (Mexico U., ICN), Ana Julia Mizher (Sao Paulo U. and Biobio U.) (Mar 26, 2026)
e-Print: 2603.24964 [hep-ph)

pdf  [4 cite @ reference search %) O citation:

Latin American network on electromagnetic effects in strongly interacting matter: Contribution to the “*
update of the Latin American Strategy for High Energy, Cosmology and Astroparticle Physics

Ana Mizher (Sao Paulo, IFT and UNICID, Sao Paulo and Biobio U.), Alejandro Ayala (Mexico U., ICN) (Aug 1, 2025)

e-Print: 2508.00771 [hep-ph]

pdf [4 cite 2 reference search ) O citations
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Precision calculation of *He(c, ) "Be for solar physics e

Ratna Khadka (Mississippi State U.), Ling Gan (Mississippi State U.), Renato Higa (Mississippi State U. and Sao Paulo U., Sao
Carlos), Gautam Rupak (Mississippi State U.) (Sep 29, 2025)
e-Print: 2509.24931 [nucl-th)



6 Proceedings

Advances in QCD at the LHC and the EIC, 09/11 - 15/11 (2025), CBPF, RJ

Effects of the magnetic field on w0 production in ultraperipheral Pb-Pb collisions

C.N. Azevedo (Sao Paulo U.), R. Fariello (Sao Paulo U. and Unlisted, BR), F.C. Sobrinho (Sao Paulo U.), F.S. Navarra (Sao Paulo U.)
(May 2, 2026)
e-Print: 2605.01500 [hep-ph]

Effects of the initial-state geometry on D-meson production in pp and pPb collisions

R. Terra (Sao Paulo U.), AV. Giannini (Nova U., Lisboa and Santa Catarina U.), F.S. Navarra (Sao Paulo U.) (Mar 25, 2026)
e-Print: 2603.24344 [hep-ph]

Remarks on the Shape Parameters of Multiplicity H. R. Martins-Fontes, E S. Navarra
Distributions
Exotic states with charm and/or strangeness A. Martinez Torres', Breno Agatio’, Pedro Brandio?, K. P. Khemchandani®,

Luciano M. Abreu?, E. Oset*®

EXpllCltly exotic heavy flavor mesons K. P. Khemchandani!*, Taisa Veloso', G. Peres de Andrade’, Hao-Nan Liu?,
A. Martinez Torres?, Luciano M. Abreu®, Philipp Gubler®

FSI model for an amplitude analysis of the Felipe C. L. Lopes’, Patricia C. Magalhaes', Gustavo A. L. Ordofiez?, Erica
Dt - K- K'n* decay Polycarpo®, Lucas A. Q. F. da Silva'



Teses concluidas

Henrique Martins Fontes (mestrado - Fernando Navarra)

Alonso Vertel Nieto (mestrado - Alberto Martinez Torres)



Orientagoes e supervisoes em andamento

Celsina Azevedo (F. Navarra)
3 Pésdocs Yan Bandeira (F. Navarra)
Liner Souza (A.J. Mizher)

~  Richard Terra (F. Navarra)

Fernando Sobrinho (F. Navarra)

9 Doutorados Henrique Martins Fontes (F. Navarra)
Breno Agatdo (A. Martinez Torres)

< Hao-nan Liu (A. Martinez Torres)
Felipe C. Laterza Lopes (P. Magalhdes)
Flavia Fialho (A.J. Mizher)

Alejandro Lopez (A.J. Mizher)

\_ Vinicius B. B. Ader (R. Higa)
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Taisa Veloso (K. P. Khemchandani)

Guilherme de Cerqueira Silva (K. P. Khemchandani, A. Matinez Torres)

Guilherme Peres de Andrade (A. Martinez Torres)

Rafaela Costa Teles (A. Martinez Torres)
Vinicius B. B. Ader (R. Higa)

Lucas A. Q. F. da Silva (P. Magalhdes)
Matheus F. Cichocki (R. Higa)
Pedro H. L. Nanzer (R. Higa)

Elias P. Huning (R. Higa)

Natdlia Costa (F. Navarra)

Davi M. Gongalves (K. P. Khemchandani)
Karolainy Figueira (P. Magalhdes)

Carolina Copeli (A. Martinez Torres)

Ryan I. S. de Oliveira (A. Martinez Torres)
Miguel M. Oliveira (P.Magalhdes)

Jun Yasumoto (A.J. Mizher)

Lia Franga (A.J. Mizher)
Mateus Chamas (A.J. Mizher)

Caio Oliveira (A.J. Mizher)
Joana D. C. Vidal (R. Higa)
Theodoro S. F. Montoro (R. Higa)



Participagdes em Conferéncias

21st International Conference on Hadron Spectroscopy and Structure. HADRON 2025.
(A. Martinez, K. Khemchandani)

9th Conference on Chirality, Vorticity and Magnetic Fields, 07/07 - 11/07 (2025),
ICTP-SAIFR, SP (F.Navarra, Ana J. Mizher)

53rd International Symposium on Multiparticle Dynamics, 21/09 - 26/09 (2025), Corfu,
Grecia (A. J. Mizher)

XXXII Reunido de Trabalho sobre Interagées Hadronicas RETINHA 32,
29/10 - 31/10 (2025), CBPF, RJ (F. Navarra, Ana J. Mizher, A. Martinez, K. Khemchandani)

Advances in QCD at the LHC and the EIC,09/11 - 15/11 (2025), CBPF, RJ
(A. Martinez, K. Khemchandani, P. Magalhdes)

2nd Latin American Workshop on Wlectromagnetic Effects in QCD, 24/12 - 28/12 (2025),
Santiago, Chile (A. J. Mizher)

I Fronteiras da Fisica Tedrica no Vale do Paraiba, 25/02 - 27/02 (2026), UERJ-Resende,
RJ (F. Navarra, K. Khemchandani)

Workshop on Multineutron Clusters in Nuclei and Stars, June 2-6 (2025), ICTP-SAIFR, SP
(R. Higa)

Pan-American Few-Body Physics Boot Camp: Fostering Collaboration, Oct 13-24 (2025) ECT*,
Trento, Italy, (R. Higa)



Organizagdo de Eventos Cientificos

9th Conference on Chirality, Vorticity and Magnetic Fields, 07/07 - 11/07 (2025),
ICTP-SAIFR, SP (Ana J. Mizher)

XXXII Reunido de Trabalho sobre Interacdes Hadrénicas RETINHA 32,
29/10 - 31/10 (2025), CBPF, RJ (F. Navarra)

Advances in QCD at the LHC and the EIC,
09/11 - 15/11 (2025), CBPF, RJ (F. Navarra)

XXXIII Reunido de Trabalho sobre Interacdes Hadronicas RETINHA 33,
24/06 - 26/06 (2025), CBPF, RJT (F. Navarra)

Sdo Paulo-Japan hadron physics collaboration meeting (2026), 13/02-21/02/2026
(K. P. Khemchandani, A. Martinez Torres, Taisa Veloso, Hao-nan Liu).

22st International Conference on Hadron Spectroscopy and Structure. HADRON 2027
05/09 - 10/09 (2027), Santos, SP (A. Martinez Torres, K. P. Khemchandani,
F. Navarra, P. Magalhdes)



XXXIII Reunido de Trabalho sobre Interacdes Hadronicas
RETINHA 33  CBPF 24 a 26 de junho de 2026
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Interacoes hadronicas
no estado final (FSI)



Producgdo de exdticos em UPCs : gamma-gamma + FST

(F. Navarra, Fernando Sobrinho, Kanchan Khemchandani)
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Extensdo para o Electron-Ion Collider

Eq. Bethe-Salpeter para estudar ressondncias geradas dinamicamente

le—7 Mid-Rapidity: d2o/(dWdY) at Y =0 (EIC, e-Au: 18 GeV ® 100 GeV/A)
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Producdo de exodticos em decaimentos fracos:
(Breno Agatdo, P. Branddo, Alberto Martinez Torres, Kanchan Khemchandani, Luciano Abreu)

ver semindrio
B~ > D;D**m~ do Alberto

. ver semindrio
R.AGIJ et al. (LHCb), do P. Branddo

THEPO8,165 (2024)
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Matriz de espalhamento: geragdo de D, (2420)



Produgdo de particulas em colisdes AA centrais:
(F. Navarra, Luciano Abreu, Renato Higa)

Preconceito: moléculas hadronicas
sdo destruidas no gds !

2015 : observagdo inesperada de deuterons

STRONG INTERACTIONS | FEATURE

ALICE investigates ‘snowballs in hell’

26 August 2015

How is it that loosely bound objects are observed in high-energy nuclear

collisions?
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Sistema atinge rapidamente
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Estudo da violacdo de CP
(Patricia Magalhdes et al.)

Understanding large localized CP violation in B* — K¥ntn~
using dispersive methods
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A*(s,1) = D fils, ) Pi()(5) AF

AF = A; + e B; = a; +ic; £ ib; Weak decay
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FSI explicam intensidade e localizagdo da violagdo de CP



Estrutura Hadronica



Propriedades de estados exadticos: larguras de decaimento,
segoes de choque, eftc.

(Breno Agatdo, Alberto Martinez Torres, Kanchan P. Khemchandani) ' seminarios

do Alberto
e do Breno
P,(2080)
o - — S
Previsdo: K Lg__,_ — q] K
|
Estado gerado e R— q
da interagdo V-B 2 q q} 2
S S~
Observacdo através de decaimentos:
P[07]

P,[3/27] : K p,w, ¢[17]

S, N,N,N[1/2%]

B[1/27],R[1/27]
R = A(1405), N*(1535), N*(1650)[1/2"]

Estado pseudoscalar barion: loops triangulares !



Formagdo de exdticos em Sistemas de trés corpos

(Breno Agatdo, Alberto Martinez Torres, Kanchan P. Khemchandani)

E se adicionamos outro

hddron tal que
DX (2460)[JF = 11] tenhamos atragdo em

mais de um par? Podem
aparecer estados
ligados?
=
Diversos estudos (até A(1405)

Lattice QCD)
mostram uma natureza
molecular N N

Equagdes de trés [5*\'/ ]

D.,(2460)

corpos: Matriz de
espalhamento
particula-cluster

[5*
+ _ e
K/.\ T
N S,
ver seminario
do Alberto



Estrutura do proton: busca da jungdo barionica

(F. Navarra, Richard Terra, André Giannini)

Jungdo barionica:

MCKT: Monte Carlo com Glauber e CGC

10!

0.15 < pp < 10 GeV/e
{Nep) =29.56 +0.26

o ALICE (816 Tov)

BN Hardspore, 074 < k< 075, 08 <o <09
BN Canstan, 037 < k< 091,07 <o <03

10!

[ I ra 0.15 < py < 10 GeV/e
DISth‘Ib.UI.CGO de ol e <y .
multiplicidades L 5
emp - Pb S

~ 10734 E E::E;f;#;}nt;u;oaf.ar.ns N 103
Flutuagdes =R
geométricas
e infrinsecas

Na/{Na)(In| < 0.8)

Na/(Nag)(In| < 0.8)

Jungdo € a melhor, mas outras configuragdes ndo podem ser excluidas !

Em andamento: escoamento eliptico v,

ver semindrio

do R. Terra



Efeitos do Campo Magnético



Decaimento do béson Z° como um observdvel para o
campo magnético em HIC
(Ana Mizher, Alejandro Ayala, Javier Rendon )

O béson Z° € produzido nos instantes iniciais apds a colisdo de ions pesados, quando o
campo magnético € mais intenso. O fato dele ser produzido e decair na presenga de

campo pode deixar uma marca nos dileptons finais?

O Z9 decai em um par de muon-antimuon,
que ndo interage com o plasma

Devido a preferéncia da interagdo fraca
de haver acoplamento com particulas
left e anti-particulas right haverd um
split de momento entre o espectro de
momento do muon e do anti-muon.

dN/dpr (GeV~!) (not normalized)
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Efeito do campo magnético na produgdo de pions em UPCs

(F. Navarra, Celsina Azevedo, Fernando Sobrinho)
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Efeito de um campo magnético de fundo | Efeito de um campo magnhético de fundo

na fungdo beta de uma teoria escalar

(Ana Mizher, Alejandro Ayala, Flavia Fialho)

A funcdo beta de uma teoria
descreve a  dependéncia  do
acoplamento com a escala de energia.
Esta dependéncia é afetada na
presenga de campos externos?
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Massa como fungdo do campo magnético

ho diagrama de fases da QCD

(Ana Mizher, Ana Gabriela Vargas, Luis Alberto

Hernandez)
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Produgdo de particulas e
distribui¢do de multiplicidades
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Distribuigoes de multiplicidade

(F. Navarra, Henrique Martins Fontes)

Hipdtese 1: fisica "hard” (pQCD) em rapidez pequena e fisica “soft" em rapidez grande. x

Hipotese 2: KNO scaling € violado por “minijatos” (pQCD) x
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Weak transitions
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Estudo de fungoes de correlagdo
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