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New IS, started in 2021 (Evaluated AAA by CNS4-L6 referees) 

Main research topics: Spectroscopies, Electron correlations, Density Functional 
Theory, Modeling-Simulations and low-dimensional systems













TAsP-LNF:		Argomenti di	RicercaTAsP-LNF:		Argomenti di	Ricerca
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Physics of the Axions: theory and phenomenology
Theoretical models (generation of U(1)PQ), Astrophysics, Cosmology

Feebly Interacting Particles (FIPs) (dark photons, ALPS, LDM)
Connections with searches at PADME, Jlab, etc...  Effects on (g-2)µ,e

Dark Matter: studies of detection sensitivities
Connections with DarkSide, Cygno prototype (Migdal effect) 

Cosmology: Hubble tension, dark energy, gravitational waves
(mainly UE-FELLINI activities – L. Visinelli)

135 pages
~ 100 cit.



➥

➥

➥

➥
After the one obtained in 2017, we 

have received another Phys. Rev. Lett. award

Online publication: expected 19 July 2021

Published:
25/07/2020

The last theoretical paper, also important

AXIONS:



Searching for FIPs candidates with an eye to anomalous (g-2)µ,e

A combined explanation of Δ𝑎# and Δ𝑎$ via ALPs effects is possible, 
in parameter space regions that will be tested soon (mainly by Belle-II)

∝ 𝑔'( 𝑔'ℓ

Adapted from LD, F. Giacchino, E. Nardi, M. Raggi, 2012.07894
à We considered Barr-Zee diagrams + various constraints:

Feebly Interacting Particles:



More anomalies in 𝑔− 2 #	

aµ
SM  vs.  aµ

Exp (~ 4.2σ);    σhad:  KLOE vs. BaBar (~ 3.0σ);     aµ
HVP R-ratio vs. Lattice (~ 2.2σ)

2.2 σ

3.0 σ

We are trying to understand if a BSM contribution to Bhabha scattering, used to 
measure the luminosity, could affect differently BaBar and KLOE, and bring the 
data driven result closer to the lattice determination of   aµ

HVP

[A.Anastasi et al. (KLOE-2 Collab.), JHEP 03 (2018) 173] 

Anomalies	in	the	μ anomalous	magnetic	moment





Dark Matter:



RECAP and CONCLUSIONS:    

- Nel 2020/21 Collaborazioni, interazioni e cross-breeding con i colleghi
sperimentali LNF e non solo (JLAB, DarkSide, LNGS) sono continuate ed
ulteriormente sviluppate (importanti le sinergie generate da FFF).

- Collaborazioni nazionali ed internazionali del gruppo continuano a 
consolidarsi e svilupparsi nonostante le limitazioni imposte dalla
pandemia. 

- Un primo rafforzamento del gruppo in termini di numero
di TI (esigenza non più procastinabile) speriamo possa
avvenire giá nel corso di quest’anno.

- Alla Div. Ric. chiediamo la disponibilità per supporto di segreteria anche
per qualche Workshop organizzato con preavviso limitato (quando sará
nuovamente possibile)




