ADVANCES IN PRODUCTION AND JNanoLab
CHARACTERIZATION OF NEAR CRITICAL
CARBON FOAM TARGETS
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I =10°W/cm? NG C fully ionized (y=1)

A =532nm ~ 5.7 g/cm?
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Buffer Gas: Ar

Pressure [Pa]

A =532 nm Prencipe, Irene, et al. "Energy dispersive x-ray spectroscopy for nanostructured thin film density evaluation." Science and Technology of
E=130 mJ Advanced Materials 16.2 (2015): 025007.
P =500 Pa

Gas flow = 1.4 sccm
Substrate-Target distance = 4.5 cm

* The Cfoam che be deposited on every kind of substrate

* Intermediate density Carbon trees * The foam suffer from laser damaging = designed foam based target
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Gas flow = 80 sccm = Different Solutions

Substrate-Target distance = 4.5 cm

* Functionally graded Carbon coatmg

Buffer Gas: Ar

A=532nm

E=150 mJ

P =100->700 Pa (linear)

Gas flow = 0 sccm
Substrate-Target distance = 4.5 cm

Carbon Foam
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Diffusion Limited Cluster-Cluster Aggregation (DLCA)

* Brownian motion of nanoparticles (15 nm
diameters) in the plasma plume

* Irreversible sticking of nanoparticles

* Formation of clusters (from tens to thousands of
particles)

* Deposition of clusters on substrate
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lon acceleration experiments:

- Performed at SLIC (France) in 2014

- Performed at GIST (Rep. of Korea) in 2015-2016 o I nauJr
- Performed at HZDR (Germany) in 2017
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In the future we will be able to:
We are able to: * Produce C coatings with femtoseconds laser PLD and High Power Impulse

* Produce C coating with tunable ultra-low density (10-150 mg/cm3) on every kind of substrate Magnetron Sputtering

* Produce functionally graded coatings * Increse the control on the C foam parameters (lower density, designed
 Simulate the material at the mesoscale (>10 nm) gradients)

* Measure the mean density with novel method based on EDS * Use laser-driven ion for applied science (ion beam analysis, neutron

Design the foam based target for laser-driven enhaced ion acceleration imaging, ion implantation, radiation damaging)
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