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Fusion, when?
expert replies do change

https://doi.org/10.1007/s10894-023-00361-z
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FIA = Fusion Industry Assciation
https://www.fusionindustryassociation.org/
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FIA 2024 survey
https://www.fusionindustryassociation.org/
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Specific data, availability
1 J/mg = 1 kJ/g = 1 MJ/kg = 1 GJ/t

https://afdc.energy.gov/fuels/properties; https://en.wikipedia.org/wiki/energy_density

coal 23; lignit 18; thorf 7; wood 11; biomass 10; waste 9; oil
pala 20

petroleum, propan-butan gas 40; bio-fuel 30; waste 25

earth gas 47; Hydrogen 40; biogas 20; rest gas 15

uranium 460.000; fusion 640.000.000
20 t of coal ≈ 1 kg of uranium ≈ 0,7 g fusion fuel
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Current Hungarian electricity mix
fossil 36 %, nuklear 42 %, ”renewable” 22 %
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Mainstream fusion technology
NAPLIFE: goals, results, plans

ITER update 2024
Science article
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NIF
out/in factor Q = 1.5 ?
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Mainstream fusion technology
NAPLIFE: goals, results, plans

Nuclear fusion
in nature and in experiments (Rafelski MTA talk 2022.)
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Mainstream fusion technology
NAPLIFE: goals, results, plans

D + T fusion
problems (Rafelski)

1. energetic neutrons; 2. tritium production
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Neutronfree fusion
examples (wiki)
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Mainstream fusion technology
NAPLIFE: goals, results, plans

NAPLIFE lab Wigner FK
vacuum + laser + targets + detectors
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Mainstream fusion technology
NAPLIFE: goals, results, plans

NAPLIFE user ELI-ALPS
vacuum + laser + targets + detectors
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Mainstream fusion technology
NAPLIFE: goals, results, plans

NAPLIFE work sharing
connected activities (cf. Kámán Judit)
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Mainstream fusion technology
NAPLIFE: goals, results, plans

NAPLIFE 1
Au nanoparticles, microscope picture, absorption
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Mainstream fusion technology
NAPLIFE: goals, results, plans

NAPLIFE 2
craters by Scanning Electron Microscope

14/21

7. Surface structure of the laser ablated area,
investigated by SEM

UDMA_X UDMA_AU1 UDMA_AU2

1 mJ 1 mJ 1 mJ

25 mJ 25 mJ 25 mJ
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NAPLIFE 2
shot craters

Preliminary measurements
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ICNFP 2022 - Ágnes Nagyné Szokol - 7 September 2022
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Mainstream fusion technology
NAPLIFE: goals, results, plans

NAPLIFE 2
crater volumes vs energy

Crater volume
The analysis of the crater volumes – in 5 different points for every energy and target
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Mainstream fusion technology
NAPLIFE: goals, results, plans

NAPLIFE 2
micro craters in craters

1 mJ AuX Au2
25 mJ AuX Au2
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Mainstream fusion technology
NAPLIFE: goals, results, plans

The real size of craters
an example (140/40 = 3.5)
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Mainstream fusion technology
NAPLIFE: goals, results, plans

Real Size Comparison
newest microscope data (Szokol 2025 April)
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Mainstream fusion technology
NAPLIFE: goals, results, plans

Crater depth
vs intensity (Szokol 2025 April)
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Mainstream fusion technology
NAPLIFE: goals, results, plans

Crater volume
vs intensity (Szokol 2025 April)
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Mainstream fusion technology
NAPLIFE: goals, results, plans

Crater volumes
as a function of laser intensity 2024 May
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Crater volumes
as a function of laser intensity 2024 May
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Crater volumes
as a function of laser intensity 2024 May
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Mainstream fusion technology
NAPLIFE: goals, results, plans

NAPLIFE 3
LIBS: plasma plume
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Mainstream fusion technology
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NAPLIFE 3
LIBS: atomic ionisation → D/H
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NAPLIFE 3
LIBS: spectral areas → D/(2D+H)

Calculation of ratio; D/(2D+H)

At 17.5 mJ, D(A)=1.828, H(A)=8.32
D(A)/H(A)=0.21
D(A)/[2*D(A)+H(A)]=0.15
No. of H atoms=2.51*10^16
No. of atoms that were converted from H to D=3.765*10^15

15Please refer to Agnes Nagyne Sokol’s talk on Crater Data Analysis!
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NAPLIFE 4
Raman: CD vs CH bond vibrations, crater walls
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NAPLIFE 4
Raman: molecular voibrations from varying crater spots

30 mJ, 6 points, X Au1 Au2. More energy, 2-2 points.
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Proton energy measurement
..the highest energy in Thomson parabola so far 300 keV
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NAPLIFE plans
contracted until February 2026

Nuclear detection (CR39, Thomson
parabola, alpha detector)

More ELI-ALPS usering (shorter
pulse, better contrast)

Variation of nanoparticles, medium
and shooting geometry

Nanofusion Game (strategic card
game under development)

Infroton Fusion, U. Arizona, SRNL
(new connections)

A TÁMOGATÁS ÖSSZEGE: 
1 127 964 898 FORINT

WIGNER FIZIKAI  
KUTATÓKÖZPONT

2022-2.1.1-NL-2022-00002
NANOPLAZMONIKUS LÉZERES FÚZIÓ 
KUTATÓLABORATÓRIUM
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NAPLIFE summary
. . . and message

1 Nanofusion = nanotechnology + fs laser + nuclear fusion

2 Research: nanotech+spectro, development of energy and fusion product
detection

3 Aims: more plasmonic enhancement, better fusion fuel, stronger lasers,
n-free processes (p+11B).

4 Business model: bounteous and cheep electricity.

5 Wigner partners: ELI, EK, BME, SZTE, DE, MCG Digital, Infroton Fusion,
ATOMKI, OCL, Optilab, Spirocco
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