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Available probes to investigate collective excitations in the 4-120 eV photon energy region
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From the Hydrodynamc to the Single Particle

High photon flux and time
resolved
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Noble Gases as smple liquids

E A (nm)
Helium 19.8 62
Neon 16.1 77
Argon 11.8 105
Krypton 9.9 125
Xenon 8.7 143

Gaussian-like

High Q (Low Density)

Essential features of the
Intermolecular Potential

Rayleigh-Brillouin triplet

Low Q (High Density)
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Behaviour in the
Condensed Phase

M asciovecchio, Elettra
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Temporal Characterization of VUV and X -ray fs pulses
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M .Drescher et al., Science 291, 192 (2001)
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Pump & Probe setup for photon energy up to 12 eV
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F.Parmigiani et al. Mach Zehnder type interferometer
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150 fs Laser Pulse Measured by an Electron
Time of Flight Spectrometer
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Real-Time Observation of Adsorbate Atom
Motion Above a Metal Surface

Potential energy (gV)
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H. Petek et al., Science 288 1402 (2000) Parallel momentum



Normalized 2PP intensity
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H. Petek et al., Science 288 1402 (2000)

Photoemission intensity (normalized)
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On-line growth of a Fe ultrathin film onto Fe,,Ni,,B,, : two regimes of
magnetisation reversal
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Beamline and scanning microscope layout

L ateral resolution: 90-120 nm;
Energy Resolution: 0.35 eV;
monochr omator Energy range: 400-700 eV,

16 channel imaging;
In-situ manipulation of the
il
L
undulator
focusing optics (ZP& OSA) %

specimen.
M. Koskinova, Elettra
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Cls nanomicroscopy of a single C-nanotube
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Diffractive photon optics: Fresnel zone plates
For valence band photoemission

Photon energy : 80 eV

ZP size: 500 um

Focal distance: 3.2 mm

Beam size on the sample: 50 nm
Efficiency: 10%

| mportant parameters:
Width of the finest zone: R= 1.22* Ar
Diameter: f = D*Ar*/I
Efficiency % of diffracted x-rays: 10-40% (4-25%)
Monochromaticity: |/Al > N



Intensity (arb. units)

VXFEL

Gd (5d6s) valence states. band dispersion
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Maiti et al. PRL 86,2846 (2001)

High photon flux and

Polarization

Microscopy by MXLD - MXCD: AF-FM

interface coupling
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F. Nolting et al., Nature 405, 767 (2000)



Intensity (arb. units)
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High photon flux and %
__

momentum microscopy __

Intensity (arb. units)

T.Sato et al., Science 291, 151 (2001)
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D-wave-like Dispersion in Insulating Ca,Cu O,Cl ,
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