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Particle-induced X-ray emission (PIXE)
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J.-C. Dran et al., Nuclear Instruments and OLITECNICO

Methods in Physics B, 7:15 (2004)
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Laser-driven Particle-Induced X-ray-
induced Fluorescence (PIXRF)

What's missing?

| Protons

P. Puyuelo-Valdes et al., Scientific Reports,
11:9998 (2021)

F. Mirani et al., Science Advances, 7:3 (2021)
M. Salvadori et al., Physical Review Applied,
21: 064020 (2024)
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D. Margarone et al., Quantum Beam Science, 2,2 (2018)

F. Gatti et al., IEEE Transaction on Instrumentation and
Measurement, 1,12 (2024)
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Proton spectrum Proton spot on sample Back-scattering from PMMA
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@) 4.0x10¢ protons per laser shot on sample
« & GEANT4 simulation to estimate X-ray back-scattering
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Incident proton and X- Why PYM ca?
ray spectra

Modified PyMca workflow
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PIXRF spectrum . Retrieved concentrations
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PIXRF spectrum uXRF spectrum Ceramic-pot fragment (I-11l century)
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PIXRF spectrum
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Electron spectrum from PIC
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« Mitigation of background source

e Use of He flux to reduce in-air attenuation
below 3 keV

» Use of alternative CCDs with higher

efficiency above 10 keV
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» Our research group @

1143 MILANO 1863
P.l.

The t)»») eli Beamlines facility

o Access to ELIMAIA beamline through 5t User call
o The ELIMAIA internal team: Vasiliki Kantarelou, Francesco
Schillaci, Lorenzo Giuffrida and Daniele Margarone

M. Passoni V. Russo D. Dellasega A. Maffini -
- The @ ng institute of heritage science teams from:
X ,,; o Milan: Claudia Conti (Raman Lab team leader), Elisa Maria
; 41'1: { '/“ . =
(, Grassi (Archaeologist)
F. Mirani D. Orecchia K. Ambrogioni M. S. Galli De

Magistris o Catania: Francesco Paolo Romano (X-Ray Lab team leader), Eva
\ Luna Ravan

Thank you for your attention!

F. Gatti D. Mazzucconi F. Casamichiela

* The collaboration with }§ RHY[HBGMI‘Wcompany
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D. Rastelli




