WWW.ensure.polimi.1it

ADVANCED TARGETS - N
FOR ENHANCED LASER PLASMA ION ACCELERATION &=

Andrea Pa zzal 13 PhD Program in Energy and Nuclear Science and Technology
Dipartimento di Energia, Politecnico di Milano, Milan, Italy

Supervisor: prof. Matteo Passoni- " . R
ko 0§, - andcea_,pazgqgl/a@pol/m/./t ERC-2014-CoG

- 3 No. 647554

o
o

Interesting options: Challenges:
Laser-plasma ion acceleration * Microstructured surface targets * Target production
Standard Target Advanced Target * Near-critical (ultra-low) density coatings e Target optimization
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Maffiini A. Pazzaglia A., et al., In preparation

Diffusion Limited Cluster-Cluster Aggregation (DLCA)

Brownian motion of nanoparticles
Irreversible sticking of nanoparticles

 Improved laser acceleration

New materials production A~ experiments:
- with fs-PLD — Test advanced targets

1st year: J// ° Laserfs microstructuring = Fxploratlon of laser driven
+  Cfoam production with ns-PLD * Characterization improvement ./ 10N sources
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 Laser acceleration experiments \/ n aggregate
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Laser fluence: 0.1 J/cm?* to 20 J/cm substrate

A= 266, 532, 1064 nm
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Fedeli, L., Formenti, A., Cialfi, L., Pazzaglia, A., & Passoni, M. (2018). Ultra-intense laser
interaction with nanostructured near-critical plasmas. Scientific reports, 8(1), 3834.

Vacuum chamber
Plasma plume

Higher laser fluence
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Energy Dispersive X-ray
Spectroscopy (EDS)
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New theoretical model:
Solution of transport equation for electrons 2 validated with XRR

%107 Energy 10 keV . C 99 nm film on Si substrate

—(C 200 nm film
— Si substrate

- = C monolayer S 95! $ ¥ % ¥ ¥ L
- = Si monolayer *_{ + 1 !

T I 1

I . ¢ EDDIE method
%/{Eiaﬁévzz%?w —— XRR measure

0.1 0.2 . 8 16
Mass thickness [mg/cm?] Accelerating voltage [kV]

Retrieval of 2D areal density & composition from EDS map
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Pazzaglia A., et al., In preparation

15t aim: Use fs laser to microstructure thick target 2"d aim: Reproduce the microstructure What I’ve done: What | will do:
- Benchmark with literature on ultrathin target (few um) ._ tre e
Y R Produced foams with ns&fs PLD Explore new capabilities of fs PLD

Microstructured thin target Combinate PLD deposition with
Simulated the foam aggregation HiPIMS deposition

=5 5 S b Developed a new EDS method to Perform new laser acceleration
E= 5 mJ =S measure ultra-low densities experiments:

=06 10°° W/em® i  , Used foams in laser acceleration — Foam & microstructures

P=1 atm (air)

v=1mm/s Phyeics 93.5 (2003): 2626.2629. R experiments — Laser driven ion sources

target stage

high pressure




