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Introduction: energy-resolved X-ray imaging diagnostics

Fluorescence-filtered plasma imaging

Local extrapolation of plasma parameters

Acquisition system characterization

Ongoing activities on Atomki testbench
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Introduction INFN

In perspective, for the PANDORA purpose, it will be
mandatory

1. to locally characterize the plasma parameters (n, T);
2. to measure the plasma volume;

3. to master the plasma stability for days, weeks or
even months

» Beta-decay investigation = plasma parameters monitoring
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X-ray imaging goals:
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| Single Photon Counting with CCD pinhole camera overview @
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Fluorescence-filtered imaging results INFN
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Local extrapolation of plasma parameters INFN
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Local extrapolation of plasma parameters INFN
- - Aluminum mesh and plasma simulation
NP (hv) Emitting plasma volume
Jezp(hV) = hv——=
t A [> Geometrical efficiency

2D ROI projection on 3D plasma model to define
the observed plasma volume and the respective

geometrical X-ray detection efficiency
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Emissivity model improvement INFN
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CCD characterization by X-ray tube @I_:T\I
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Multiparametric energy calibration @I_:T\I
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 Parameter-dependent energy resolution:
FWHM vs statistics trade-off

Stay tuned for Part II:

B. Peri - AI Analysis

* Parametric energy calibration Algorithm Development
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Plasma imaging on FPT (LNS)
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X-ray CCD + shutter tested on
plasma imaging

Validation of calibration
algorithm at the lowest energy
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What’s next?

Experimental campaign
Scheduled in November 2024
at Atomki, Debrecen
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Time-resolved study of plasma transient @a\l
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Trigger signal

Plasma ignition transient generator

investigation

* Externaltrigger on both plasma
ignition and CCD shutter

Plasma +
shutter
Feasibility study to evaluate the potential
of the technique for plasma monitoring
Experimental campaign {k— .
Scheduled in November 2024 / ﬂl—nm]u.)
. (/U
at Atomki, Debrecen I
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Time-resolved study of plasma instability @
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Plasma instability
investigation

* Acquisition triggered by plasma
instability RF emission
* X-ray burst analysis

Plasma +
shutter
PANDORA [3-decay measurements
will require the continuous . :
monitoring of plasma stability Experlmental campaign e
Scheduled in November 2024 ./m—, omki. )
. |\ [ __7_7__—\
at Atomki, Debrecen =X
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Gas-mixing confinement investigation INFN
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Fluorescence analysis to map the
magnetic confinement of mixed
gas configurations

Pin-hole cCh
Plasma +

shutter
Relevance in PANDORA measurement
(effects of gas-mixing on plasma
stability and confinement dynamics) Experlmental campalgn }\: .
Interest in ECRIS research Scheduled in November 2024 kill‘*nmk:.)

at Atomki, Debrecen __
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Conclusions INFN

Istituto Nazionale di Fisica Nucleare
Density Laboratori Nazionali del Sud
— T —

Temperature

—_— 2.2

e Space-resolved
extrapolation of
plasma parameters

T,[keV]

S 16F

1 f [}
b f / -
: 1 - ‘ H— )
12f 1 E TN —

ol v v ] H N T
ROI 2 ROI 3 ROI 4 ROI 2 ROI 3 ROT 4

G. Finocchiaro et al., Phys. Plasmas 31, 062506(2024)

2 ! FWHM @8.04 keV: _

° Acquisition System § : *  1keV(big clusters) ‘°2§

. . ;2? e 250 eV (small clusters) g
characterization o .

10 12 14
Energy (keV)

16 18 20 2.

* Experimental
campaign at Atomki

shutter

Gas mixing + time resolved measurement
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Ongoing and perspectives INFN
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* 3D plasma tomography technique development

* On-line plasma thermodynamics monitoring during
PANDORA [B-decay measurements

| Al-based algorithm development to enhance the SPhC |
imaging analysis

PartII:
Bianca Peri
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Thanks for your attention
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