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What: Spectral broadening for post-compression

+ Beamtime: SPM with Spectral phase contrg
* Beamtime: LIDT + SPM

« Beamtime: LIDT imaging
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time domain: E(t) frequency domain: |E{w)|

A One path to reach beyond extreme laser pulses _ » ” o
intensities is shortening the pulse duration : 0 ]

To

Spectral bandwidth increase is required

amplitude

amplitude

To

This can be reached only through non-linear
optical processes

1 2 3 4

frequency (PHz)

A é preserving energy and

frequency domain: |E(w)|

extent

To

Kerr non-linearity is an attractive option

To

It distorts the temporal shape and the spatial

amplitude
amplitude

To

Removal of distortions (Post-compression) is
possible through dispersive elements: e.g. Dispersion

chirped mirrors TR ; e SEEDEEENTD.

requency (PHz)

A Can bring up to 5x intensity increase, or more in
glass PW-class laser systems => upscaling ’l
extreme laser-driven phenomena Ml

"V U
A Full energy post-compression not yet : U U
demonstrated in PW-class lasers
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Laser pulse parameters |n |deal VS. real experlments
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A Full energy post-compression not yet
demonstrated in PW-class lasers

A Enabling experiments on non-linear
effects in Compton scattering gamma
sources, vacuum birefringence, radiation
reaction and further strong field Quantum
Electrodynamics studies.
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A Potential path to Exawatt through post F#
compression in single cycle and then up-
conversion in attosecond pulses using e.g. 10
high order harmonics generation on solid
targets Wt o

Peak mtensuty (W/cmz)
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Why: Strong field QED
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First HPLS Experiments at ELANP:
Spectral Broadening in Thin Films

Dani el UDasmre sMat, ei |, Maria Talposi *, Vicent. rbcu*
Gabriel ,BlAmdtrei Naziru*, Ovidiu Tesi eanu.n»”l R
' Ene,

Mi hai l Cernai anu, Bertrand de Boisdeffre,

Mi kl os Ki ss, Masr ur i Masruri, Lor edana Carn@dlear@hys]csAdrla
Bogdan Tatul ea, Dani el Popa, Nicu Stan, hi s a
Extreme Light-Nurcflreast iPAlbgtsurceaNd tuiben al |l nstitute for cs and

Engineering, SB30@ 271 1BRfecahcatroersutl uMagur el e, Ro ma BQ
*Physics Doctor al School , BucOh7a7rleZsRomdanvear sit ur el e,
g ©

LaboratoUtel peati bn desCNR3EIE AP MCn tUenn s@ebsParmr b acbhmiev @ r s/
[ | ns t9 1t UR & IPaoil syd eewc hona qqeuxe, dFe F

Ecole Polytechnique,

Romeo Banici , Andr ei Bal eanu, ATH/\LES n a

Thales Systems Romani 45 06d0&Feloar &b hi deBRbman: a

INTERNATIONAL

CENTER FOR
ZETTA-

Jonat han Wheel er, Gerard Mour o U N
|l nternational -ERGawiét Scociedeetand Technol ogy (| 7R 0| e
Route de -ShtPalai Feau cedex, France :




MY
HEvn 2 B8 K 2 ( K
bdzOf SI NJ\t K

EG: ‘ i e 3

2x1PW, 1shot/min | | S | ' E4.
' | : R R ‘ _— 2x0.1PW,

10Hz experiments

\
3

\

WET ’H’"H’lEm": T 9 i ?I)Dhﬁﬂ.ﬂ'dﬂh"ﬂEW E'I:V.';'Jﬁ T 11l I8 111217717778 727774
mELEEEEE TEEEE TEEWE  SWERE TEEWE (NSRS E RS SESEE 5R S RE




E4 2x100TW experimental area

Modular design
Dual vacuum chamber

Campaigns:
Electron acceleration experiments,
Dark matter search
Laser induced damage threshold (LIDT)
Spectral broadening




Diagnostics bench
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Dispersion variation between -3000fs? and 3000fs?, in steps of minimum 100fs?
Target position at 250mm from focus. Energy per pulse ~45mJ

45mJ pulse energy, 0.1mm OKP @45deg, dispersion scan, dispersion 24750fs"2, 25fs
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Why: Strong field QED
What: Spectral broadening for post-compression

How:

« Beamtime: SPM with Spectral phase cont [

« Beamtime: LIDT imaging
Lessons learned

neli &g

nuclear- physics




Large beam LIDT @ ELI-NP

Short overview

Daniel Ursescu, Gabriel Bleotu, Alice
Dumitru, Cristian Alexe, Andrel Naziru,
Stefan Popa, Andrew Okukura, Dan Matel
(ELI-NP)

Tamas Somoskoi (ELI-ALPS)
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Ag +TiO, mirror: damage image and masks el
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Beam and mask
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Ag +TiO, mirror: damage probability curves

icun - il 1
fl ilgs ' -
I [ [
] -.'II"t i (B el
15
iy
I
|
1
I
51
h
i
|
-‘ 1 I
L 1
1 [ . HET]
it g I gy .
. 110 i ll-'””.ili T3 T ol
1 1 TP ] =T AL
» 1,
' L
T 11

“pirie T T I =l L Ll
. {IIT o107 i . ' L
T T T LT T e e P et L

100 200 200 400

Fluence [mJ/cm™Z)

Relative frequency

el

nuclear physics

0.30 —

0.20

=]

—

(8]
T

[=

—

(==
T

0.05-

100

200

300 400
Fluence (mJ/cm*2)

500

600

700



Spectral Broadening in FS, SF5 and Zeonor el
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Spectra after propagation for 22 mJ pulse
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Why: Strong field QED
What: Spectral broadening for post-compression

How:
+ Beamtime: SPM with Spectral phase contrg
« Beamtime: LIDT + SPM
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Large beam LIDT @ ELI-NP

Short overview

Daniel Ursescu, Gabriel Bleotu, Alice
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Experimental set-up el
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Imaging of the damage growth el

nuclear physics

Mlimi r3bayers pr ot ecM2¢ fhirrds: Il layerepfotected silver M4T mi rr oBL ELdI el
1000: 1 1000:1 100: 1

16MI/ € m 47mJ/cm?2 17MJ/ € m







