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OUTLINE
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High order Harmonic Generation (HHG)
Applications:

[ime resolved photoemission

Challenges and examples
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HHG GENERATION
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4 Possibility of generating lower )
harmonics using nonlinear
crystals:

-2nd (400nm) PE =3 eV
-3rd (266nm) PE = 4.5 eV
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Spectral flux (photons/eV/shot)

20 3 40 50 60 70 80 90 -4th (200 nm) PE =6 eV
\ Energy (eV) VAN W,
FERMI FEL-1 CITIUS
e e
Energy range 124 — 120 eV Energy range 14 — 80 eV
Pulse duration 20 — 40 fs Pulse duration 35fs
Rep rate 10/50 Hz Rep rate 5 kHz

Photons/pulse 1012 — 10 Photons/pulse 10° — 108

Grazioli et al, Rev. Sci. Instrum. 85, 023104 (2014)
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SCIENTIA

TYPICAL DATA SET
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CHALLENGES

v LIMITED ENERGY RESOLUTION
Y RERETITION RATE
N EFRHOTON ELECTRON EMISSION

i @CF CHARGE EFFECT

v LASER ASSISTED PHOTOEMISSION (LAPE)




SO IPHO | ON EMISSICHS

CAUSES
-THERMIONIC EMISSION or HOT EMISSION: S ~—\_

just like emission from a hot filament, but the electrons are
heated with the laser.

- FIELD EMISSION or COLD EMISSION: the

potential of the atom is perturbed by the lasers electric field so
that the electrons are ripped from the parent atom.

EFFECTS REMEDIES

- BACKGROUND - Reduction of laser energy flux

- ENERGY SPREAD AND SHIFTS (due - Alignment and sample

to the resulting space charge effect) preparation to avoid
illuminating facets and defects




aFACE CHARGE EFFECHESE

Expansion due to
Coulombic repulsion
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The kinetic energy spread depends
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| ASER ASSISTED PHO TOEMISSION

£ f In a LAPE process

E i ‘rm'“ additional photon can

S v be absorbed or emitted

by the electron,

e resulting in sidebands.

E=0

ground state
LAPE can be very useful as a tool for

the characterization of XUV pulse

duration.
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e GOOD Sl

v Straight forward control on the linear polarization

v’ Possibility of further compression of pulses (hollow fiber
COMpressor)

v GAS PHASE PHO TOEMISSION - ref, dr. Marcello
EORENO




SELEC [IVE ORBITAL EXCITATIOIN

Both pump (IR) and probe (XUV) beams
allow for easy manipulation of their linear
polarizations

s-polarised
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PHYSICAL REVIEW B 98, 205142 (2018)
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Orbital-dependent electron dynamics in Fe-pnictide superconductors

Ganesh Adhikary,'" Barbara Ressel,! Matija Stupar,' PrimoZ Rebernik Ribié,” Jurij Urbangi&,' Giovanni De Ninno, !t
D. Krizmancic,? A. Thamizhavel,* and Kalobaran Maiti**

in EuFe,As, pnictide

Using polarization to selectively excite orbitals




SELEC TIVE ORBITAL EXCITATION

Europium pnictide - EuFe,As,

v" Parent compound to Fe
superconductors

v Study of electron correlation
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Different dynamics for different symmetry
bands are fingerprint of different interactions
and localizations of bands




RO OVY FIBER COMPRESSCHS

Generating sub 10fs pulses using a hollow fiber and a
chirped mirror compressor
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Chirped mirror
compression
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CONCLUSIONS

CITIUS novel light source providing ultrashort light pulses in the
XUV soft X ray spectral region

TR photoemission pros and cons

Access through proposal submission

NEP (NFFA Europe Pilot), call every 3 months

https://www.nffa.eu nffa.eu

Elettra Sincrotrone Trieste - Fermi, call every 6 months

https://www.elettra.eu/userarea/access-request.ntmi q Flettra Sincrotrone Trieste
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