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High resolution von-Hamos X-Ray spectrometer using
HAPG for Extended Sources in a broad energy range

Applications:

¢ Nuclear (Kaonic Atoms)
« Elemental mapping
« XRF of trace metals

e Food control

« Medical applications
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VOXES Setup for X-ray Fluorescence (XRF) Measurements

X-ray tube

Mosaic Crystal Strip Detector

Pindiode

Pindiode Motor
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Application of VOXES with the MITIQO project

Monitoraggio In situ di Tossicita, Indicazione
geografica e Qualita di Olio d’oliva, vino e altri

liquidi edibili

. ‘Ee « XRF measurements in Edible Liquids
e
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MSe aBr aeKr

5‘ b e Applications for Wine and Olive Oils
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MITIQO applications for the different lines of VOXES
M I T I /Wclvelength Dispersive (WD-XRF)
® Dynamic Range of 0.5 keV
® Resolution ~1-10 eV at 7 keV

® Metal’s Spin and Oxidation state
\_ e Limit of Detection ~ 100 ppm Y,

/Energy Dispersive (ED-XRF) A
e Fixed Range of 2-20 keV
® Resolution ~150 eV at 7 keV
_a — ® Metal Concentrations
Pindiode Motor o lelt O'F Detection ~ 1 m
\ i J
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MITIQO applications for the different lines of VOXES: WD-XRF

X-ray tube

Mosaic Crystal Strip Detecto

/Wavelength Dispersive (WD-XRF) N
® Dynamic Range of 0.5 keV
® Resolution ~1-10 eV at 7 keV
® Metal’s Spin and Oxidation state

\_ ® Limit of Detection ~ 100 ppm .

Pindiode Motor
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Different Information from Different Emission Lines
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Nicole Lee, Taras Petrenko, Uwe Bergmann, Frank Neese, and Serena DeBeer, Journal of the American Chemical

Society 2010 132 (28), 9715-9727 DOI: 10.1021/ja101281e
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KB Emission Line is sensible to the Metal’s (Spin~Oxidation) State

Intensity
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Metal’s State (Oxidation) reduces the Quality and it is driven by Metals

e.g. Fe+?2,Fe+3

HOW TO TELL IF YOUR WINE HAS GONE BAD

What it looks
like fresh

What it looks
like oxidized

https://winefolly.com/tips/how-to-tell-if-
wine-has-gone-bad/
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Optimization of VOXES Setup for Metal’s State Analysis in Liquid
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Manti, Simone, et al. "Enhancing Performances of the VOXES Bragg Spectrometer for XES Investigations." Condensed Matter 9.1 (2024): 19.
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Bayesian Optimization Reduces Operation Time

$ T e Improved Alignment
® Faster Convergence
e Enhanced Rate and Efficiency
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Effects of the Metal’s State on the Kf3 Lineshape
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Effects of the Metal’s State on the Kf3 Lineshape

AE = E(FeKp,3) — E(FeKp') Ratio = A(FeKp')/A(FeKp3)
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MITIQO applications for the different lines of VOXES: ED-XRF

Mosaic Crystal Strip Detector
' /Energy Dispersive (ED-XRF) A
e Fixed Range of 2-20 keV
® Resolution ~150 eV at 7 keV
® Metal Concentrations
® Limit of Detection ~ 1 ppm
\ A /

Pindiode

Pindiode Motor
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Metals Concentrations as a Fingerprint for Geographical Origin
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Limit of Detection for ED-XRF
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Test Case: Wines by a Consortium from Lazio Region

Vitus

Colle de Conti

Villa Cavalletti

San Marco
Volpetti

Vinea Domini
Borgo del Baccano
Castello di Torre in Pietra
Triangvivs

Tenuta San Leo
Tenimenti Leone

Viterbo
.

O © @ © 0 6 0 @ 06 O 0

Frosi.none

Latina
.

18 Giugno 2025 HPXM2025 - Simone Manti 17719



HPXM2025

<R

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

Test Case: Wines by a Consortium
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Conclusion

« VOXES Spectrometer for combined
XRF measurements (ED-XRF + WD-XRF)

Pindiode Motor

+ Applications with MITIQO in Edible
Liquids:
o WD-XRF Metal state for Quality
o ED-XRF Concentration for Origin
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Thanks for the Attention!
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