
BUAP in ALICE
MA RIO  RO D RÍGUE Z

FAC ULTA D D E C IE NC I AS F Í S IC O MAT EMÁTI CA S,  

BE NE MÉRI TA UN IV ERSID AD  AU TÓN OMA  D E PU EBLA ,  MÉX IC O

A LIC E - DAY,  25.11 .2024

1



2mario.rodriguez@correo.buap.mx

TPC calibration in P2 clean room

2007, 17 years ago
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2007, 17 years ago
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DETECTOR
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ACORDE:
• design and construction
• Electronics, DCS and offline
• Online monitoring and data analysis

AD
• construction and installation
• DCS

CTP for Run3

FDD
• DCS → in collaboration with Sinaloa

MuonID → see talk by Yael A. Vásquez
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ANALYSIS

• PLB 718 (2013) 1273-1283: Coherent J/psi photoproduction in ultra-peripheral Pb-Pb collisions at 2.76 TeV

• Four pions in UPC (Alice Physics Week, Padova 2013): 
https://indico.cern.ch/event/223720/contributions/1531777/attachments/367263/511183/marioRC_fourpio
nsUPC_APW_Padova_vf.pdf  → Exclusive four pion photoproduction in ultraperipheral Pb-Pb collisions at 
5.02 TeV (submitted to PLB, arXiv:2404.07542)

• Anaysis of van der Meer scans taken with pp collisions in 2015 → in collaboration with Sinaloa (https://alice-
notes.web.cern.ch/system/files/notes/analysis/494/2017-Aug-11-analysis_note-AN_pp_vdm_2015.pdf )

• JCAP 01 (2016) 032, Study of cosmic ray events with high muon multiplicity using the ALICE detector at the 
CERN Large Hadron Collider 

• Multimuons in cosmic-ray events as seen in ALICE at the LHC (2024) →   submitted to JCAP,

• Angular correlation in UPC → see Josué Martínez talk  

arXiv:2410.17771

https://indico.cern.ch/event/223720/contributions/1531777/attachments/367263/511183/marioRC_fourpionsUPC_APW_Padova_vf.pdf
https://indico.cern.ch/event/223720/contributions/1531777/attachments/367263/511183/marioRC_fourpionsUPC_APW_Padova_vf.pdf
https://arxiv.org/abs/2404.07542
https://alice-notes.web.cern.ch/system/files/notes/analysis/494/2017-Aug-11-analysis_note-AN_pp_vdm_2015.pdf
https://alice-notes.web.cern.ch/system/files/notes/analysis/494/2017-Aug-11-analysis_note-AN_pp_vdm_2015.pdf
https://arxiv.org/abs/2410.17771
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ANALYSIS

•Coherent process: photon interacts

with the entire ion (all nucleons). In

most of the cases there are not

neutron emission (80%)

• Incoherent process: the photon

interacts with single nucleon (most

of the times the target nucleus

dissociates)
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ANALYSIS

2010

2011

Padova 2013

Padova 2013
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ANALYSIS
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ANALYSIS Why to study Cosmic rays (CR) with ALICE?

• One of the main observables that can be useful to understand the

characteristics of the primary cosmic ray is the number of muons produced

along the EAS.

•Several studies on the muon component of EAS have been

carried out with experimental arrangements on the surface.

•For example, the Pierre Auger observatory reported an
excess of the muon content for inclined events (Phys. Rev.

D 91, 032003 (2015)).

•This result motivated theoretical works: deconfined thermal

balls (Phys. Rev. D 95, 063005 (2017)), string percolation
(arXiv 209.6474), reduction of the energy transfer from the

hadronic to the electromagnetic components of the EAS

(PoS(ICRC2013)1182), enhancement of multi-strange
hadrons (Phys. Lett. B 810 (2020) 135837)

Phys. Rev. D 91, 032003 (2015)
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ANALYSIS

Why to study Cosmic rays (CR) with ALICE?

• One of the main observables that can be useful to understand the characteristics of

the primary cosmic ray is the number of muons produced along the EAS.
• In 30.8 days (Run 1 data), ALICE collected 5 events with more than 100

muons.

• In ALICE’s cosmic paper, we reported that the frequency of such kind of

events can be reproduced with the QGSJET II-04 hadronic interaction

model (tuned with LHC data).

• These events are originated due to EAS from primary cosmic rays

whose composition is dominated by a heavy component (Fe) with

energies larger than 1016 eV.

• The core of the EAS is located very close from the ALICE at LHC with a

zenith angles less than 50 degrees.

• This result may put significant constraints on alternative, more exotic,

production mechanisms (e.g. QGP in cosmic ray showers

Astropart.Phys.17:355-365,2002).
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ANALYSIS

Why to study Cosmic rays (CR) with ALICE?

• One of the main observables that can be useful to understand the characteristics of

the primary cosmic ray is the number of muons produced along the EAS.
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ANALYSIS

The ALICE results on high muon multiplicity events motivated some

theoretical work:
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ANALYSIS
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ANALYSIS
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ANALYSIS

One CMS group is interested in exgtending this study with a synched cosmic data taking campaign  
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Run 3 - SHIFTS
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Run 3 - SHIFTS

2022

2023



19mario.rodriguez@correo.buap.mx

Run 3 - SHIFTS

2024
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Run 3 – Service Work

Arturo Fernandez 
Mario Iván Martínez
Mario Rodríguez

Saúl Anibal Rodríguez (PhD student)
Sergio Paisano (PhD student)
Mario Rodríguez

Sergio Paisano (PhD student)
Mario Rodríguez
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Run 3 – Service Work

Irandheny Yoval (PhD student)
Mario Rodríguez

Other two PhD students are contributing with the SW in 2024. The 
accounting will be updated at the end of the year.

• Yael A. Vasquez Beltrán (FDD)
• Josué Martínez García (luminosity)

For 2025, first/second year PhD students are joining to SW efforts:

• Diana Rosales Herrera
• César Ramirez Álvarez
• David Régules
• Andrea Aguirre
• Mario Armando Talamantes 
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Run 3 – and beyond

Plastic scintillator bars for MuonID simulation 
in Geant4

Simulated p+p event at 13 teV

Leonardo Fernández, 
Master student
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Run 3 – and beyond

MuonID simulation project implemented in 
FairRoot → next step is to migrate it to O2

Simulated p+p event at 13 teV

Mario Armando 
Talamantes Johnson, 
PhD student

SHIELD EFFECT (muons)

SHIELD EFFECT (pions)
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Run 3 – and beyond

How is affected the Muon Multiplicity distribution assuming QGP like events in Extensive Air Showers?

Irandheny Yoval Pozos, 
PhD student

Is the muon puzzle related with the observed strangeness enhacement in pp collisions reported  by ALICE? 
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Run 3 – and beyond

Complementary studies of the current cosmic-ray data sample

Irandheny Yoval Pozos, 
PhD student and Lorena 
del Río (undergraduated 
student)
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Run 3 – and beyond
Andrea Aguirre, 
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Run 3 – and beyond

List of PhD BUAP students working in ALICE

• Irandheny Yoval Pozos (cosmics, strangeness, shifts, service work with MFT group)
• Yael Antonio Vásquez Beltrán (MuonID-plastic scintillator, shifts, service work with FDD group)
• Sergio Paisano Guzmán (UPC-4 pions analysis, shifts,  service work with Luminosity and FDD groups)
• Josué Martínez García (UPC-Angular correlations, shifts, service work with Luminosity group)

Next year joining to some service work in ALICE
• Mario Armando Talamantes Johson (MuonID-simulations) 
• Diana Rosales Herrera (Color String Percolation Model)
• César Ramírez Álvarez (light mesons in UPC)
• David Régules Medel (RPC detectors for MuonID)
• Andrea Aguirre Polo (ML for small systems)

Potential new PhD students:
• Leonardo Fernández
• Beymar Mamani
• Pedro Antonio García
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Run 3 – and beyond

• Cosmics
• Strangeness in OO, pO
• Small systems
• UPC (angular correlations and light mesons)
• Detector (MuonID-ALICE3, RPC & plastic scintillators in collaboration with CINVESTAV and UAS)
• Electronics and DCS → see talk by Guillermo Tejeda (in collaboration with UAS) 
• FDD (service work)
• Luminosity (service work)
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