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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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Shot choice —> Shot fired
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next shot

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

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

Hatfield et al, Nature 2021
The data-driven future of high-energy-density physics

Experiment diagnostic
Main physics data

Diagnostic suite

Target diagnostic
Secondary target data

Laser diagnostic
On shot laser properties

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

Update
diagnostic
model

Update the state
of the diagnostics
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* Multiple unknown and correlated sources;

A Challe nge for AI * Highly nonlinear response to perturbations;

 Sparse incompletely diagnosed data

Simulation outputs
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Calling the Shot 1. Build surrogate model of complex “high fidelity” hydrodynamic simulations with smaller set of inputs

""""“”""'”M;“ 2. Do uncertainty quantification to find best fit to calibration shots via Bayesian Inference P(x;ly,,,) > What inputs
e are consistent with the data?

Use input parameters as priors for new design

4. Updateinputs with new results
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Focused peak intensity (W/cm?)

=

=

=

=

=

o
N
v

o
N
N

o
—
=]

o
—
=y

o
—
w

Peak Laser Intensity vs Year (Updated Design)
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Paradigm Shift — High-Repetition-Rate Experiments {J 6%
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Recovering time-dependent opacity in
the EUV from large datasets
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How to optimize High Harmonic
Generation in the lab?

Lens =75 cm
——— Ti:Saphire, 800 nm,
Al fil . == . 1kHz, 3W, 35fs,
uminum filters Vacuum chamber Energy attenuator 13 mm
2 x 150 nm ith Gas cell
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Main vacuum
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Marta Fajardo | PhysFront2025 | TIC 14



Técnico

Superior

Il nstituto

GoLP/IPFN

—p

Prix Tremplin Mariano Gago
Académie des Sciences

Airy Beam, Distance: 0.0 mm

k)
i

Automated source optimization

S IIIES,

Marta Fajardo | PhysFront2025 | TIC



C

P F N Instituto Superior Técni

GolLP/I

—p

X-ray optimization

-
| =t
c
c
c
o]
-

T~
>

Focus po

10 12 ¢ 16 18
x-position [mm] y-position [mm]

single photons on CCD

10 12
x-position [mm]

Marta Fajardo | PhysFront2025 | TIC



Técnico

Superior

Il nstituto

GoLP/IPFN

=

Focused peak intensity (W/cm?)

1028

1025

1072

1019

1016

1013

1010

Nonlinear QED / QCD

Ultra-relativistic optics
Vacuum polarization

t PW (1999
Relativistic Optics Irs ( )

Bound electrons

witching / Mode-locking

1960 1970 1980 1990 2000 2010 2020 2030

Year
2030 R Cofinanciado pela
* * .~ .
{ ) recional LG Unido Europeia
DE LISBOA




&,

‘

[T ET )

B

#-Qolp

Plasma acceleration lab
Rl R laser-plasma interaction
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Novel lasers at 3 um and applications
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GOLP-IN (Grupo de Lasers e Plasmas’ Internship Program) .Wgolp TECNICO

6 months duration, every semester, open to all degrees & all years

LISBOA

-Started in 2022/2023, now on its 7t edition
(calls for 8t will open mid P1)

-Recognized by the Scientific Council of IST
(01/06/23) for 3 ECTS credits.

-So far: 142 applicants, 76 research topics, 49
concluded (certificates issued)

JJH /--, r‘

Onboarding presentation (5t edition) Interns and supervisors (5t edition) Certificate award (39 edition)

GoLP_IN website:
golp.tecnico.ulisboa.pt/wp/opportunities/golp-internship/

E:'-rl'.

See previous work at:
golp.ist.utl.pt/wp/opportunities/golp-internship/
golp_in-alumni/
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