Pump and Probe experiments
at the Low Density Matter
beamline of FERMI@El|ettra

Paola Finetti, Elettra-Sincrotrone Trieste S.C.p.A.

Roberto Borghes, Carlo Callegari, Paolo Cinquegrana, Miltcho B. Danailov,
Alexander Demidovich, Claudio Fava, Simone Gerusina, Cesare Grazioli, Rosen
Ivanov, Gabor Kurdi, Marco Lonza, Nicola Mahne, Ivaylo Nikolov, Lorenzo Pivetta,
Oksana Plekan, Lorenzo Raimondi, Paolo Sigalotti, Cristian Svetina, Dino
Zangrando, Marco Zangrando (Elettra-Sincrotrone Trieste S.C.p.A., Basovizza),
Lorenzo Avaldi, Paola Bolognesi, Marcello Coreno, Patrick O’Keeffe (CNR - IMIP,
Trieste), Kiyoshi Ueda (Tohoku University, Sendai), Giovanni De Ninno (University
of Nova Gorica, Nova Gorica), Michele Di Fraia (Universita degli Studi di Trieste,
Trieste), Markus lichen, Tommaso Mazza, Michael Meyer, Amir Jones Rafipoor
(XFEL.EU, Hamburg)

FERMI q
@elettm

Elettra Sincrotrone Trieste




Outline

* Experimental Apparatus

* Pump & Probe Experiments: a way to
characterize the FEL

e Special Class of pump & Probe Experiments:

Two Color Dichroism
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Ti:sapphire (same used to form the FEL pulse)

A=780 nm
Energy/pulse: 1m)
Pulse width 140 fs

(autocorrelation)

U DALY O O

Attenuation 0—100 %
(energy meter avaialble)

Polarization Full control
Delay resolution 2.6fs

Beam Position resolution 10 prad (upgrade: piezo
tip-tilt)
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level energy [cV]

1+1 Two Color He photoemission
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Side Bands: He 1s photoemission
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Side Bands-Cross Correlator q

FERMI: 48.4 eV, 80 pJ, linear pol.
IR: 750 pJ, linear polarization
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, FWHM 196 6585 [fs] t0: -49 3608
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s shot by shot
1 analysis of cross-corr.
at high derivative
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Pump and probe Intensity (a.u.)
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Cross- correlation curve from He side
bands FWHM: 197 fs

From autocorrelation measurements the
infra-red laser was 140 fs FWHM. From
the above cross-correlation curve it was
found that the FEL pulse was of

comparable length FERMI
@elettra




Two Color CD — He Side Bands

Angle integrated spectrum of SB

- St. Emission SBs Absorption SBs;
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A. Kazansky et al. PRA 85, 053409 (2012) TT + Tl
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CD in two-color multi-photon ionization or He
Experiment carried out on LDM (M. Meyer, XFEL)

- Workin progress
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85 0 95 100 105 110 . 2t &
E (¢V) FERMII: 48.4 eV, 80 pJ, circular pol. (one helicity)

N . IR: 25 wJ, circular polarization (right or left)
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A. Kazansky et al. PRA 85, 053409 (2012) .
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Thank you for your attention
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