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Jet observables as probe of the 
QGP

@ Lisbon

BSM

AI and ML techniques as 
anomaly detection 

Dark matter candidates and 
their interactions at colliders

@ Braga
+3 CEEC Candidates 2026 (?)

Core Activities

+1 CEEC from 2025 (declined)
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Current status and on-going applications
Existent: 
FCT Exploratory projects (A. Sadofyev): “Anomalous collective modes in Weyl semimetals” - 50 k€ 
FCT ERC-PT A projects (L. Apolinário): “Unveiling the Time Dynamics of Quantum Chromodynamics in the Quark-Gluon 
Plasma” - 250k €
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WP3 - 130k€ 

Not Funded: 
ERC-Consolidator 2025 (L. Apolinário): “Unveiling the 
Time Dynamics of Quantum Chromodynamics in the 
Quark-Gluon Plasma” - ChronoQCD (Interview stage, 
Score: A) 
ERC-Consolidator 2025 (A. Sadofyev): “Jet 
Tomography of QCD Matter” - iJet (Interview Stage, 
Score: B)

(To be) Submitted in 2026: 
Submitted: 
FCT projects (L. Apolinário): QCD-MATTERS: “From Dilute to Dense 
QCD matter: A coordinated Portuguese Research Program” - 250 k€ 
FCT Projects (A. Morais): MultiMess: “Multi-messenger probes of 
new physics: from gravitational waves to particle colliders” - 250k€ 
FCT Projects (J. Pires): QCDtheoryForLHC: “Advancing Precision: 
Simulating Particle Collisions with High Accuracy at the LHC” - 60k€ 

To be submitted: 
ERC-Consolidator 2027 (L. Apolinário): “Unveiling the Time 
Dynamics of Quantum Chromodynamics in the Quark-Gluon Plasma” 
-  ChronoQCD



L. Apolinário LIP Advisory Meeting 

LIP: Pheno & NP-Strong

4

Pillar A:  

Time-Resolved QCD 
Dynamics:  

Jet-based space-time 
probes of QCD matter 

(L. Apolinário et al)

Pillar C: 

Hadronic Matter in QCD:  

Mesons, baryons and 
diquarks at finite 

temperature and density 

(T. Peña et al)

Pillar D:  

QCD Phase Diagram and 
Neutron Stars: 

Equation of state and 
transport in dense matter 

(C. Providência et al)

Pillar B: 

Non-Perturbative QCD 
Structure:  

Correlations functions 
and effective interactions 

(O. Oliveira et al)

Cross-pilar interfaces & shared tasks

QCD-MATTERS 
From dilute to dense QCD matter:  

A Coordinated Portuguese Research Program
QCD across regimes: 

Perturbative — non-perturbative — few-body — compact matter

LIP (Pheno) LIP (NP-Strong)University of Coimbra University of Coimbra
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Leaving: 
Andrey Sadofyev (HI): permanent position @ 
Bilbao University (Spain) 
João Pino (BSM):  completed PhD degree 

➞ Applying for CEEC within Pheno 
group 

João Gonçalves (HI): completed PhD degree 
➞ PD @ Bonn University 

Daniel Araujo (BSM): completed MSc Degree  
➞ Applying for PhD in the group 

Ilda Martins (BSM): completed MSc Degree 
➞ Applying for PhD in the group

Members that left and new entries in 2025/2026

*Via FCT ERC-PT A Project
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João Pino (BSM):  completed PhD degree 

➞ Applying for CEEC within Pheno 
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João Gonçalves (HI): completed PhD degree 
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Daniel Araujo (BSM): completed MSc Degree  
➞ Applying for PhD in the group 

Ilda Martins (BSM): completed MSc Degree 
➞ Applying for PhD in the group

Members that left and new entries in 2025/2026

Entering: 
*Balbeer Singh (HI): Post-Doc 
*Ankita (HI): Post-Doc (Sep 26) 
Afonso Guerreiro (HI): PhD 

➞ Transition from MsC in the group 
Diogo Costa (HI): PhD 

➞ Transition from MsC in the group 
Alexandre Mendonça (HI): MSc 
Manuel Ramos Baptista (HI): MSc

*Via FCT ERC-PT A Project
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International visibility 

Selected talks in main conferences

30.5 FTEs (7.2 Researchers, 14 PhD, 12 MSc): 17 Published Papers + 6 submitted + ~40 talks/seminars
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International visibility 

Selected talks in main conferences

30.5 FTEs (7.2 Researchers, 14 PhD, 12 MSc): 17 Published Papers + 6 submitted + ~40 talks/seminars

Invited lectures at International PhD schools

Outreach talks @ JorTec 2025, FCT, NOVA and PhysFront IST 2025
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Heavy-Ion Theory Convener 
(On-going)

1. Onset of collectivity and jet quenching in small systems
Recent light-ion collisions have demonstrated the emergence of jet quenching in O-O and Ne-Ne collisions
at the same final-state multiplicities where such an e!ect is not observed in p-Pb collisions [1]. In parallel,
collective flow results down to O-O collisions appear to be remarkably consistent with a hydrodynamic
interpretation. Comparison of Ne-Ne and O-O collisions further demonstrate the strong impact of the shape
of neon [2, 3], implying that reliable ab initio nuclear calculations can be e!ectively used to generate the
initial states of these systems [4].

Given the great success of the O-O and Ne-Ne program, the idea of this science case is to repeat such an
analysis but decreasing even further the size of the colliding nuclei.

Proposed experiments
The idea is to exploit small nuclei with the same Z/A = 1/2. The possibilities are

• Li+Li (A=6) followed by He+He (A=4)

• B+B (A=10) followed by He+He (A=4)

• B+B (A=10) followed by Li+Li (A=6), but they are both solids [second ion injector]

• X+X followed by p-X, to get a handle on nPDF uncertainties

Goals

• See if a jet quenching signal exists down to He+He collisions

• Test hydrodynamic predictions for such small nuclei

• Couple simulations to state-of-the-art first-principles nuclear theory predictions for the structure of
these nuclei

• Money plots: ab initio structure of isotopes, RAA as a function of mass number down to A = 1,
ratio plots for anisotropic flow

Beam Time and Scheduling
This has to be carefully planned based, in particular, on what uncertainties are expected on the RAA

side. Would also be nice to establish how many events are needed to perform meaningful measurements of
heavy-flavor production.

Possibilities at ISOLDE
Requires a detailed discussion among low-energy theorists and ISOLDE. What observables would be useful
to measure/improve for such nuclei in view of improving ab initio theory?

Connection to North Area
The SPS experiments have a program with light nuclei. Note that 10B is currently requested by North Area
experiments in Run 4.

Connection to EIC
EIC is expected to scan nuclei from the smallest to the largest, hence giving a complementary view of the
initial nuclei and the initial states of the collisions.

References

[1] A. Hayrapetyan et al. [CMS], [arXiv:2510.09864 [nucl-ex]].

[2] G. Aad et al. [ATLAS], [arXiv:2509.05171 [nucl-ex]].

[3] I. J. Abualrob et al. [ALICE], [arXiv:2509.06428 [nucl-ex]].

[4] G. Giacalone, B. Bally, G. Nijs, S. Shen, T. Duguet, J. P. Ebran, S. Elhatisari, M. Frosini, T. A. Lähde
and D. Lee, et al. Phys. Rev. Lett. 135, no.1, 012302 (2025) [arXiv:2402.05995 [nucl-th]].

6

Main focus:  
Preparation of lighter-ion runs for Run 4
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Strengths: Internationally competitive and visible research program in precision QCD, heavy-ion physics, and BSM 
phenomenology; strong leadership in several core areas; proven ability to attract competitive national and European 
funding; successful training of early-career researchers with strong international placement.

Weaknesses: Limited availability of permanent academic positions in theory at the national level constrains long-term 
retention of senior expertise; continued dependence on temporary and individual-based funding schemes 
complicates strategic workforce planning despite sustained scientific success.

Opportunities: Strong interest from high-quality national and international candidates to join the group through competitive 
calls; recently strengthened synergies within LIP (notably with NPStrong, astroparticle physics, and simulation 
activities); Potential to act as a national coordination hub for QCD-related research across institutions.

Threads: Risk of losing highly trained researchers to permanent positions abroad due to structural limitations in the national 
academic system; uncertainty in long-term funding and availability of PhD positions may limit continuity and slow 
renewal despite a strong pipeline of qualified candidates.
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