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Umea University, REAL.:
Relativistic Attosecond Physics Labogatory

2016 Move from Max-Planck Institute
of Quantum Optics to Umea University

REAL is the northest high-intensity lab



Umea University, REAL:
Relativistic Attosecond Physics Laboratory




Nanophotonics: Interaction of nanometer, i.e. sub-wavelength, sized

objects with light.

Two distinct features in this regime:
I Sub-wavelength focusing
I Field enhancement

- «— Strong electrostatic fields
& from charge separation
%  enhance the laser field
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Neutral gold

Size << wavelength

M. I. Stockman, Opt. Express 19, 22029 (2011).

T Laser propagation direction

Skin depth ~25 nm
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Enhanced fields
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Motivation _
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Motivation: o e
o Attosecond few-MeV high charge electron source!
o Nanophotonics at relativistic intensities

o0 Attosecond control of matter with light
J. Passig et al, Nature Commun. 8, 1181 (2017)

: L. Fedeli et al., PRL 116, 015001 (2016
S. Zherebtsov et al, Nature Physics 7, 656 (2011) VLA M. Thevenet et al.. Nat. Phyg. 12 )355.|. 360 (2016)




Free electron In relativistic laser field

Amplitude of relativistic oscillation:
cay/w =1 ay/(2p) ~0.8-0.9 mm (I =740 nm,a,=8)

A Microphotonics ?!1? Lab system
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We have collective

effects, vyhich make ‘70"

the amplitude smaller !!!



oty Light Wave Synthesizer 20 laser
(optical parametric synthesizer)
Most intense few-cycle laser system in the world!
A Spectrum: 580 +1000 nm

A 4.5 fs FWHM duration

A 70-75 mJ energy

A 16 TW peak power

A 10 Hz rep. rate

A Focusable to 1.2 um
A >102°W/cm? intensity (a,=6-7)
A Contrast >1016 for >20-30 ps and 107 at 2ps

Next steps under preparation:
CEP stabilization and 100 TW upgrade

D. E. Rivas et al., Sci. Rep. 7, 5224 (2017)



