Experimental campaign on VEGA-3 laser:
Dt thin film targets investigation &
POLITECNICO maghnetic spectrometer testing

N\l I—ANO 1863 F. Gatti®*, F. Mirani?, A. Maffini?, M.S. Galli De Maqistris?, M. Galbiati?, K. Ambrogioni®?, AW |
- - b a C ' C 3
D. Vavassori?, D. Orecchia?, D. Rastelli®, A. Pola?, |.L. Henares®, A. Morabito®, and M. Passoni
ECLIM | 2 EoorEan - . .
E é" == A | LASER INTERACTION Department of Energy, Politecnico di Milano, Milano, Italy
P iy =gy | WITH MATTER bRayIab s.r.l., Caravaggio (Bergamo), Italy e RS EHL . e B e AL 5t
LISBON, PORTUGAL, 16-20TH OF SEPTEMBER 2024 cCentro de L3seres Pulsados, Salamanca, Spain . g P .

(Motivations and goals

lon acceleration Experimental setup
s Short laser pulses (10s fs) with relativistic s Control and improve energy and number of particles [3] o VEGA-3 laser:
- o 18 1 N22 2 o -
Tk LU (OSSR G r) o E s Potential compact and flexible sources S0-alt s
g = Vo q o 12 um FWHM
M eWoC —{> Application in materials science (e.g. PIXE [4, 5]), o 22 (4] in spot on target)
radioisotopes production, ... o ~1.25x102° W/cm?

s |nteraction with micrometric solid foils:

Target Norma Sheat Acceleration (TNSA) Test of d ited t t d
@ est of deposited targets an

=% Need of improved shot-to- comparison with commerical

s Plasma generation: overdense regime n, > ng

=p= - _ _ | | Thomson
m, w% € shot sta!alllty an_d reliable Time-ofFlight |~ | g be)
Ne = 5 diagnostics |/
€ Test of novel proton
Measured proton spectra v—4 _
s Acceleration of high energy e” and ions: 1-10s MeV [1] Electron cloud Jesg COMParing DLT and simple fofs (3] Mpaegcr;f:r;eter
: —Al'1.5 um =

foam 4 um

= Enhanced TNSA [2]: addition of near-critical material n, = n,
-—> Double Layer Targets (DLTs): few um solid + ~10 um low density
= Volumetric laser-plasma interaction
=——> Density: few mg/cm?3

foam 12 pm

DIAMON
n detector

dN/dE [1/MeV]
%

)
4 6 8 10 12 14 16 18 20
Proton energy [MeV]

1E+7

.-~ Target normal

(Targets characterization Spectrometer designw

Spin coating (D) Pinhole to select known small angle () Filter to remove heavy ions
r . . .
m Thickness uniformity of Al targets assessed °:o§p°r?l§ss (2 Magnet to spreads ions according to energy | (4)Detector arrays to collect signals
through EDXS maps in the range 750 nm - 6 pm O lon filter
O | @ Total size < 50 cm, with5cm, 0.4 T = L =
- BISROR el el Seluiulellial OO df;;%i‘a:?' B Energy range and resolution: :1
$ $ HiPIMg .. 0.40x+x0.01 - 7215 MeV g 50 u Output Slgnals
5% max deviation 25% max deviation & Substrate (Ref. value: 10.2+0.8 MeV) BN to oscilloscope

deposition

Free-standing
substrate

up to 40% difference form nom. _ >
m Detectors' pixels ~2 mm

Charge Collection Efficiency modelled
Voltage pulses amplitude readout .

m Carbon foam [2] on 1.5 pm and 6 um Al: A

L.2nc ofthe fim ——> Real time
Avg. density —> ~6.4 mg/cm "
Thickness —> 9, 18, 36, 54 um o -
’ ’ ’ - ‘
Ler oy @ Response matrix from & Geant4 Pixelated detectors (4)
T T E d:QZZ?tI?:m Described in [6] ——> Absolute calibration o .
}?
Deposited 0.75 um Commercial 0.75 um Deposited 1.5 um Commercial 1.5 um Deposited 5 um Commercial 6 pm lon bunch-"%¢ o =

(@ Inlet and pinhole )

o A

........
111111

-100 -50 0 50 100
z [mm]

Measurements and comparisons\
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(Conclusions and perspective
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