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Group

Staff
M. Bruno, C. Destri, L. Giusti, M. Pepe (INFN), F. Rapuano

Post-doc
Hirasawa (October ’21)
M. Dalla Brida, T. Harris

Students
D. Laudicina (PhD), M. Bresciani, L. Fracassi, M. Saccardi

Research focus

I Study of non-perturbative phenomena in strongly-coupled
theories, e.g. QCD, from first-principles

I applications to phenomenology, e.g. flavor, (g − 2)µ
I Simulations on HPC facilities using the lattice

regularization
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M. Bruno

Career:
[2021-] Ricercatore Tipo B, “Rita Levi Montalcini” 2018
[2018-2021] Post-doc (Fellow) @ CERN
[2015-2018] Post-doc @ BNL
[2012-2015] PhD @ DESY Zeuthen

Recent research interests:
hadronic contributions to (g − 2)µ

[Phys.Rept. 887 (2020), LATTICE2019, LATTICE2018]

formal aspects of hadronic amplitudes
[arXiv 2012.11488]

CP-violation in K → ππ, namely ε′/ε
[arXiv 2103.15131, Phys.Rev.D 102 (2020) 5, Phys.Rev.D 97 (2018)]

determination of strong coupling constant from LQCD
[Phys.Rev.Lett. 119 (2017), Phys.Rev.D 95 (2017), JHEP 02 (2015) 043]
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Research focus - I

(g − 2)µ: 3.4 σ discrepancy, promising for new physics discovery

Worldwide experimental effort: FNAL and J-PARC
04.21 FNAL first of many new exciting measurements

Theory dominated by hadronic dispersive data-driven approach
first-principles calculation only from LQCD

LQCD errors dominated by statistical noise at long distances
x5-x10 improvements needed for FNAL precision goals

→ Domain-decomposed algorithms (Multi-Level)
exponential improvement of signal-to-noise
developed in Bicocca
ideal for new exascale HPC machines

strong in computing, weak in network
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Research focus - II

Equation of state at zero chemical potential

innovative approach
(shifted BC)

5 per-mille achieved
in pure gauge
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Bicocca group leading new methods on non-perturbative
renormalization energy-momentum tensor

EoS computation in full QCD (Nf = 2 + 1) in progress
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Project grants

[2021-2023] INFN national project (iniziative specifiche)
QCDLAT
130K Euros + 100M core-hours on Marconi

[2018-2020] INFN national project
New frontiers in lattice field theory for the SM and beyond
130K Euros + 70M core-hours on Marconi

[2016-2018] INFN special project
High performance data network
Total budget 13.5M Euros, Bicocca node received
120K Euros (postdocs) + 150M core-hours on MARCONI
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Computing grants 2018-2021 - I

In-house small computing
cluster (32 nodes)

important for R&D
→ crucial to succeed in large-scale

EU competitive calls

PRACE

MLHVP - Multi-Level measurement of the Hadron Vacuum
Polarization in Lattice QCD

Call: 11/2019; Allocation Period: 1/4/2021 – 31/3/2021
Allocation: 40 M coure-hours SKL on JUWELS

EoSQCD – Equation of State of QCD
Call: 9/2018; Allocation Period: 1/4/2019 – 31/3/2020
Allocation: 80 M core-hours SKL on Marenostrum

Note 10M core-hours ≈ 100K Euros
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Computing grants 2018-2021 - II

ISCRA

The Equation of State of QCD
Call: 6/2019; Allocation Period: 9/10/2019 – 8/10/2020
Allocation: 8 M core-hours KNL on Marconi

The anomalous magnetic moment of the muon with a multi-level
algorithm

Call: 7/2018; Allocation Period: 16/1/2019 – 15/1/2020
Allocation: 14 M core-hours KNL on Marconi

HLRN

Gradient Flow coupling in a massive
Call: regular call; Allocation Period: 01/01/2019 – 31/12/2019

Allocation: 20 M core-hours Cray XC40/XC30 on Konrad
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Conclusions

Theory Group - Lattice QCD:

I focus on quantities highly relevant for phenomenology of
the SM and beyond

I development of several new methodologies and algorithms

I high-level of expertise in HPC and excellent record of
successful computing proposals/allocations

Thanks for the attention!


