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Center of Light Matter Interaction, TARANIS and PERLA B
* Thin films of plasma polymers
* Hydrogen rich materials

Center of Light Matter Interaction, TARANIS
* Nanoparticles of plasma polymers
 Combination of laser absorption with H rich materials

V. Istokskaia, M. Tosca et al., Communications Physics 6 (2023), 10.1038/s42005-023-01135-x.
M. Tosca. D. P. Mollov et al.. Frontiers of phvsics (2023) DOI 10.3389/fphv.2023.1227140.
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e Incident ion recoil atom
—_miﬁmbalance o
substrate :*: - _Biz
S A
evapuratur X

. thermocouple :
monomer n_' RBS/ERDA Film
C H O H/C density
[g/cm’]
to DC
power
supply - 34.0 66.0 0.0 1.94 0.62+39
34.0 64.0 2.0 1.88 0.89+41
1 35.5 62.0 2.5 1.76 1.65+28
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Perla B laser
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Center of Light Matter Interaction, TARANIS
* Nanoparticles of plasma polymers
 Combination of laser absorption with H rich materials

M. Tosca, M. Protsak et al., submitted
D. P. Molly, A. Orecchia et al., Physical Review Research (2024), accepted

Date: 1/17/2025 | Page: 14

3.
4.



) eli

water cooling

N

HV RF 13.56 MHz

to pressure gauge

ground
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Plasma polymerized nanoparticles
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* Argon and Hexane are insert with 47 Pa and 3 Pa (0.5 mbar)
e Easily tunable proprieties
e Suitable for mass production or in — situ production

* Plasma power set at 30 and 100W

30W =5 550 nm
100 W == 65 nm
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gas e Substrates: BN and 6.5 pm Aluminum

aggregation
- e After deposition, ppCH are overcoated with 150 nm of boron
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using magnetron sputtering
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UNIVERZITA SEM and RBS-ERDA

SEM images after metallization
of 2 nm Au

Cu beam 11.4 MeV

Elemental concentration, at. %

108 118 N 0] H C

0.1 0.0 0.9 1.8 49.7 47.2 1.05
0.0 0.2 1.0 3.3 44.6 50.8 0.87

1.5 5.9 2.1 12.9 42.2 34.8 1.21
2.2 88 2.1 13.7 34.4 38.9 0.88
9.1 34.6 42.0 3.0 6.6 4.6 1.43

University of Jyvdskyld, Department of Physics, Jyvéskyld, Finland
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Nuclear Depth Profile NDP

108 + n = He (1,4 MeV) + ’Li (0,8 MeV) + Y (480 keV)

Diffusion of Boron into the NPs

1000 1200 1400 1600

1800 2000
Energy, keV |

NDP compares the results |
100 nm B over:
65 nm NPs
= 560 nm NPs

reiference NIST |

550 nm NPs corresponds to homogeneous boron profile

Counts, a.u.

65 nm NPs has a sharp peak that means the penetration depth

was more on the surface and less in the bulk of the NPs
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1) ppC:H NPs 2) B overcoat

BET Isotherm results

Specific surface, Pore volume, cm3/g

ppC:H NPs m/g
550 nm (30 W) 13.9+1.8 0.011 £ 0.001
65 nm (100 W) 21.8+2.5 0.012 £ 0.002
ppC:H NPs + B
560 nm (30 W) +B 14.2+2.4 0.005 £ 0.001

65 nm (100 W) + B 13.1+£2.3 0.009 + 0.002
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Positron Annihilation Spectroscopy

 We applied PALS to obtain deeper insight into the

structure of the ppC:H NPs in terms of their free

volume.

e 550 nm NPs have 0.25 nm

* Unexpected behavior
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e 65 nm NPs have between 0.3 nm radius free volume
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SRS Results from CR-39
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ppC:H NPs 550 nm (30 W) ~a)allions b) a particles
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o _ _
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BN BN + 60 108_— BN BN R B Al
4 x 108 a/sr 2 x 108 a/sr - Al 010" Treference a7
6_0)(108_ 65 nm NPS
L 5.0x108 - 1 +
B + 65 nm NPs on Al produce a similar o.- 4.0x10° - Al
particle yield as reference BN, whereas B + ‘ 2.0%10° -
550 nm NPs on Al produce even lower a- s 00 - 0.0 - -ﬁ —
age:

particle yield. sample sample



))»») el'l Conclusions

* TARANIS, ppC:H thin films

* Role of the Hydrogen

* Laser to target coupling optimization

* TARANIS, ppC:H NPs

* Influence of the NPs benefit the pB fusion

* Enhanced laser absorption and fusion reaction

e Access to high contrast laser
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