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. EARLY SCIENCE AT HED AND STATUS OF HIBEF SATELLITE MEETING @ Eu-XFEL

The High Power Laser Facility at ESRF:
an update on the commissioning of the 15J Front End laser
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. OUTLINE

|.  Historical background: why a high power laser facility at ESRF?
IIl. The commissioning of the Front End (2018)

lll. The HPLF facility at the EBS restart (2020)
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. STATIC COMPRESSION AT SYNCHROTRONS TODAY
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. PUSHING THE FRONTIERS OF HIGH PRESSURE RESEARCH ....
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O Explore the time scale of high pressure phenomena - ns

Dynamic behavior of matter and materials under high strain rates Heterogeneous media

= Mechanisms and nucleation of phase transitions
» Yield strength (dynamics of dislocations)

= Nanostructuration, amorphisation, metastable phases
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A SYNERGETIC APPROACH TO DYNAMIC COMPRESSION AT ESRF
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. FIRST EXPERIMENTS ON D24 (2014-2016)
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. THE HIGH POWER LASER FACILITY AT THE ESRF

HPLF-1 (2018-2021)
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. HPLF — | : PLANNING

2018: Delivery & commissioning of the 15J laser front end A Y Amz
Noblong, but ultrafNst.
15J, 10ns

2019: EBS shutdown 40-200 GPa Mo

_ mcoc
2020: 100J laser delivery

geon
2021: User operation el
100J, 6ns

~2 Mbar in ramp %

5-10 Mbar in shock/0 |

—
o
o)
o
|

. 10 ns Ramip, Peak Pressur M
10

100 200 300 400 50
Radius (um)

Fratanduono 2011

Page 10 Commissioning of the 15J Front End laser | HED and HIBEF Satellite meeting | January 2019 | Sakura Pascarelli The European Synchrotron | ESRF



. OUTLINE

IIl. The commissioning of the Front End (2018)
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INSTALLATION OF FRONT END ON ID24: SEPTEMBER 4T 2018
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. LASER CHARACTERISTICS

LASER provided by Amplitude Laser Group (Lisses, Fr. and San Jose, USA)
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. LASER CHARACTERISTICS: FRONT-END

LASER provided by Amplitude Laser Group (Lisses, Fr. and San Jose, USA)
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. 2018 COMMISSIONING: EVALUATION OF FRONT END CHARACTERISTICS
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. 2018 COMMISSIONING: EXPERIMENTAL LAYOUT
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. 2018 COMMISSIONING: TARGET DESIGN

Laser
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. 2018 COMMISSIONING: FIRST DATA
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. OUTLINE

lll. The HPLF facility at the EBS restart (2020)
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. LASER CHARACTERISTICS: AMPLIFICATION

LASER provided by Amplitude Laser Group (Lisses, Fr. and San Jose, USA)

Relay imaging propagation
Optimum beam quality on critical components . Def e mi
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. LASER ENVIRONMENT AND TRANSPORT

Laser beam transport with relay-imaging telescope

Lead shielding
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. INTERACTION CHAMBER

3 optical paths

Say

X-rays: local structure (XAS)
VISAR/SOP: measure P, T

Alignment: drive laser




. STUDIES OF LASER EXCITED EXTREME STATES OF MATTER BY X-RAYS

At local thermal
equilibrium
dynamic compression, dynamic
phase diagrams, thermal
melting, WDM, kinetics,
nucleation, electronic transitions,
synthesis of new materials,
fragmentation, ejecta ...

Out-of-equilibrium
Isochoric heating,
ultra fast phase transitions,
electronic excitations, cold
melting, laser processes, laser-
plasma interactions, quantum
states of matter...

HED HED & HPLF

« two complementary facilities covering timescales from fs to static - a unique offer worldwide

« very dynamic and expert user community, including (new) groups from optical laser facilities that
need high quality X-ray probes

The best path to
EXCELLENT SCIENCE

- exploit synergies
- develop strong collaborations

- most efficient scientific exploitation

bt
........
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