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We have a genuine fusion energy breakthrough
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A disruptive result
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Giant U.S. fusion laser might never achieve goal,
report concludes

National Ignition Facility should rethink efforts, DOE panel recommends

21 JUN 2016 - BY DANIEL CLERY
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Current model

Update the target model Automatically

fire new shot

Target model

Current knowledge of state of target

System
modelling

Laser model

Current knowledge of state of laser Update the model

of current state of laser

Hatfield et al, Nature 2021
The datadriven future of highenergydensity physics

Experiment diagnostic
Main physics data

Diagnostic suite

Target diagnostic
Secondary target data

Laser diagnostic
On shot laser properties

Update
diagnostic
model

Update the state
of the diagnostics

Recommendations
. | (1) Researchers should think carefully about how best to use their data: what
" methods and diagnostics they can use to take the best data, get sensible

uncertainties, and coherently combine with other datasets.

The Lorentz Center organizes international

workshops for researchers in all scientific disciplines.

Its aim is to create an atmosphere that fosters
cAllaborative work, discussions and interactions.
For registration see: www.lorentzcenter.nl

entzcenter.n|l
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A Multiple unknown and correlated sources;

A Ch al Ie n ge for AI A Highly nonlinear response to perturbations;

A Sparse incompletely diagnosed data

Simulation outputs
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Calling the Shot 1. B2RGT W 21 | YREqUWaYT PDOGWYnNnWHYI GO WFFWbE RNEWNRT DGRq!
Tmm— 2. Do uncertainty quantification to find best fit to calibration shots via Bayesian Inference Py, ;) > what inputs
B i— are consistent with the data?
s 3. Use input parameters as priors for new design
4. Update inputs with new results
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Peak Laser Intensity vs Year (Updated Design) Density (particles/cm?) /
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Paradigm Shift High RepetitionRate Experiment§ T

mi] ) — o 2F oy

I Machine learning for source optimizatie:

e : ' . n n s

P i 3 . )

o

n
L~

f
Inferring free free opacities from functiayaimisationat VUV FE

e
I

— - L ¢

_——— ™ 19 == il " 1l Ve

| 1217 : 3 ,._—-,m”‘._-a‘ = F 1 » ] 20 - :
—— Average from MCMC | : i cameas — ” | ~owrr . e = -
i x Hcllebgonetal, 8] 'W’ Experimental Hotirn W 4
® CXRO[28] “— l; Tmﬂiﬁioﬂ . = - "

| 10 w-rxt/u— ; 2 - @) R (el e g X .
preu o ]
S B 1 ;; 15 .
v i
| 1 | — 7
[T L Experimental Simulated g 10 ]
~ L. Energy on target Transmission /\ O i
Functional |
1 : Optimization E i
Cycle (o] 4
() -
V | M > 7]
i — > S — . -
Functional optimization approach used to extract the opacity as a function of (0 I o o o o o o o e o e e S N I e e e e e
ol S : . : . electron temperature and density by constraining it to the dataset of integrated 5 10 15 20 25 30 35
0 5 10 15 20 25 30

transmission measurements

Temperature (eV)

Burst Number

S-Vinko et al, Phys. Rev. Lett. (2020) ghallao, R\.J.,et al. Nat Commun 11, 6355 (202

12



Recovering tim@ependent opacity Iin
the EUV from large datasets
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How to optimize High Harmonic
Generationin the lab?

Lens f=75 cm
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Main vacuum
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a beam diameter
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HH energy (cutoff) HH signal @  pulse duration
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a gas pressure HH signal
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228 Plasma acceleration lab

IR laser-plasma interaction

Sl Cold atom facility

A Novel lasers at 3 um and applications

248 Accelerates HPC Cluster

WY Industrial & Vision Optics Applications

https:// golp.tecnico.ulisboa.pt/



