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JEt Target for Laser Electron Acceleration (JET-LEA) project

|s possible to optimize the laser-plasma acceleration
using a gas jet target with a structured chemical

gradient.
. Improving the energy spectrum of
veryintense Laser tHe + Electrons electrons has an impact on all
— N~1% @ applications of the produced
beam, including therapeutic

applications such as flash therapy.

Nozzle

This can improve the control over the depth of electron
injection into the plasma and improve the energy spectrum
of the resulting electron beam.
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Nuclear Instruments and Methods in Physics Research B

journal homepage: www.elsevier.com/locate/nimb

A supersonic jet target for the cross section measurement @Cwmm
of the 12C(at, 7)!®0 reaction with the recoil mass separator ERNA
D. Rapagnani ***, R. Buompane “%, A. Di Leva®?, L. Gialanella®?, M. Busso *°, M. De Cesare "¢,

G. De Stefano®, ].G. Duarte “, LR. Gasques ™, L. Morales Gallegos ™, S. Palmerini®", M. Romoli 9, F.
Tufariello®
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Article | Open access

Published: 20 March 2020

Optical and spectroscopic study of a supersonic
flowing helium plasma: energy transport in the

afterglow

F.Brandi &3, L. Labate &, D. Rapagnani, R. Buompane, A. di Leva, L. Gialanella & L. A. Gizzi

Scientific Reports 10, Article number: 5087 (2020) ‘ Cite this article

501.6 nm helium line
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667.8 nm helium line

Figure 3. Imaging of the flowing helium plasma excited by the collimated ion beam. Upper image: schematic

representation of the interaction between the collimated carbon ion beam and the helium jet. Images of the
flowing plasma as function of gas density (in 10" cm—3): (a) 2.3, (b) 3.4, (¢) 3.9, (d) 4.6, (e) 5.0. The contrast/
luminosity of the images have been altered to highlight the qualitative characteristics of the flowing afterglow.
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Ma (Helium) = 3.71

The starting point: new fluid
dynamics study and
characterization of the available
continuous helium jet target as
a benchmark for fluid dynamics

simulations of the new nozzle. TR ’ X Velocity Magnitude
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Characterization of the jet with nuclear physics probes

Elastic scattering
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JET-LEA

Prototype with completely dry pumping

system has been realized, thus preserving the
purity of the gas from oil vapors during — =
recirculation.

A dual-nozzle de Laval type has been designed.

The catcher has been optimized to capture the

double jet. @_

Design a prototype of UV quasi-common-path  peservoir
dual-channel polarization-dependent spatial
interferometer for optical characterization of
the jet. Key point for real-time diagnostics of
the jet.

1 Lobe Pumps

Screw Pump

Compressor
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The new geometry consists in two nozzles:

(b) Same Nozzle, 18 mm catcher (c) Different Nozzle, 18 mm catcher
Nozzles Characteristicsé (b) 4He Nozzle Characteristics (C) Doped Nozzle Characteristics (c)
Ainter = 1.67mm2 Aiier = 1.67mm? Ainter = 0.42mm?
Atnroar = 0.5mm , Atnrogr = 0.5mm? Atnroar = 0.13mm?
Aoutier = 3.94mm Aoutier = 3.94mm? Agytier = 0.98mm?
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Dual-nozzle

Different nozzle realization techniques
listed in Tomkus et al,,
J. Plasma Phys., vol. 90, 965900102 (2024).
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Summary

- Two-stage nozzle designed to optimize to have a doped zone at
beginning of the Jet.

- Prototype of continuous and recirculating jet with a fully dry
pumping system avoids oil vapors residue in the jet.

- Characterization by nuclear physics probes at CIRCE laboratory.

- Optical characterization: prototype of interferometer will be
optimized at CNR-INO Pisa.
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JET-LEA Group:

Raffaele Buompane®®, Lucio Gialanella®®, Fabio Marzaioli®?, Alfonsina
Tartaglione®¢, Vladyslav Skylsky®b

a Dip. Matematica e Fisica, Universita della Campania “L.Vanvitelli”;
b Istituto Nazionale di Fisica Nucleare INFN — Sezione di Napoli;
C Gruppo Nazionale di Fisica Matematica dell’ INdAM;

Open Collaboration:

CNR-INO Pisa (F. Avella, F. Brandi, L. Labate, L. Gizzi)
Department of Engineering Unicampania (G. Di Stefano)
INFN Naples (ERNA group)

Possible future collaboration:
AUKELOS
ISOCORE
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