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**involved person : M.Benfatto

Collaboration with: E. Pace, A. Balerna (LNF) - G. Chillemi, N. Sanna, C.
Padrin (Cineca) - I. Davoli (Universita’ Tor Vergata) - M. Pedio (CNR-TASC -
Trieste) - P. Frank, R. Sarangi, B.Hedman, K.Hodgson (SSRL and Stanford
University) - M. Cammarata, L. Balducci (Universita’ di Rennes- CNRS)

Develop of theoretical methods for the interpretation of the X-Ray Absorption Spectrum
(XAS) from core levels – use of molecular dynamic simulations to look to the XAS data –
develop of a new version of the MXAN program (this has been proposed in the literature
since 2001 from the condensed matter theory group of Frascati) to get structural
information from low energy part of XAS spectrum.

applications to biological, bio-inorganic materials, solvation
spheres of transition metals in liquids and transient XAS data at
sub-femtosecond time domaine (FEL experiments).

Experiment set-up LCLS FEL – 25 fs time resolution 



The HS/LS spectra change ratio (magenta line,
measured at 10 ps) and the expected ratio between
MLCT and LS state (orange solid line)

after the initial photoexcitation of the LS state into an
MLCT state, [Fe(bpy)3 decays towords the HS state – Fe in
red.

Changes between the LS and HS XANES spectra. Arrows
indicate photon energies for which high time resolution
data have been measured.

Comparison between the experimental data at
7156 eV (blue) and calculated signal for a g(r,t)
distance distribution (red) – below the average
r(t) of the g(r,t) distribution (green)
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• C. Evangelisti et al. ChemPhysChem 10.1002/cphc.201700215
• H.T. Lemke et al. Nature Communications 8, 15342 (2017)
• M. Benfatto et al. ‘MXAN and Molecular Dynamics: a new way to look

to XANES (X-Ray Absorption Near Edge Strucure) energy region’ in
Multiple Scattering Theory for Spectroscopies - Springer Proceedingd
in Physics – Edited by D. Sebilleau, K.Hatada and H. Ebert - (2017)

• M. Benfatto, G. Chillemi and E.Pace ‘ MXAN: a method for the
quantitative structural analysis of the XANES (X-Ray Absorption Near
Edge Strucure) energy region’ invited contribution to the first edition
of International Tables for Crystallography: Volume I, X-ray
Absorption Spectroscopy and Related Techniques - (2017)













TAsP-LNF:  Argomenti di RicercaTAsP-LNF:  Argomenti di Ricerca



Approaching Axion physics: focus on two “hot topics”

1. In which region of parameter space do preferred axion models live ?

2. What is the origin of the (global & anomalous) Peccei-Quinn Symmetry ? 

Answer to question 1: 

Longer writeup: 

Di Luzio, Mescia, Nardi
arXiv:1705.05370
Submitted to PRD



A study intended to help focusing experimental searches

ALPS II



“Nemo propheta in Patria sua”

Nostri risultati adottati da KLASH 
per categorica imposizione, piú
che per libera scelta scientifica..

http://www.lnf.infn.it/sis/preprint/pdf/getfile.php?filename=INFN-17-14-LNF.pdf



Question 2:

Where does the PQ symmetry come from ? 

Answer:

It might arise as an accidental symmetry,
protected by a larger local gauge symmetry

arXiv:1704.01122



Positron fixed target experiment 
to  search  for  Dark  Photons  

(and test the Atomki 8Be anomaly)              

Positron beams: VEPP3 (BINP), PADME (LNF), [MMAPS (Cornell)]

With C.D. Carvajal, A. Ghoshal, D. Meloni, M. Raggi

Electron fixed target experiments:
Electron-nucleon scattering: A’ bremsstrahlung

O(α3) process 

Positron-electron (non-resonant) annihilation à A’ γ
O(α2) process 

Α’

Positron-electron resonant annihilation à A’ 
O(α) process

Thanks to the continuous energy loss  when propagating in 
the dump, e+ will “scan”, eventually hitting the resonance  



Adapted from 
M. RaggiChi fa il Monte Carlo?



- Servizi di segreteria (sono fondamentali)

- SIDS (FotoAudioVideo)

- Eventualmente supporto di Direzione
per organizazzazione di Workshops  
tematici (qualche Keu)  

GRAZIE  PER L’ATTENZIONE


