Momentum imaging experiments on photo double ionization
of atoms by XUV laser sources.
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PDI -Momentum imaging
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PDI of helium - 1 XUV photon - synchrotron

104 eV

Repetition rate 10 MHz

Energy distribution
,T

U Number of events ~ 10

recording~5h ELETTRA

>El



Non sequential PDI of helium - 2 XUV photons - FLASH
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Condition for coincidences
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Probability of 1 event for 1 photon pulse- 0.1

Consequences:
 with laser sources low density is required in the gas beam

e the number of recorded events scales as the r.r. !ll!



2 colour PDI of xenon -Harmonic source -1 kHz
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2 colour PDI : non-sequential processes
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2 colour PDI : sequential process
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PDI of Xe:

25th harmonic alone
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PDI of Xe: 25th harmonic + IR | oM o2 o1 2008)
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PDI of Xe: 25th harmonic + IR Guyétand et al
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Comparison of XUV sources

Synchrotron HHG FLASH
AE/E 10° 104 103
ph/s 1014 10°-10M1 100
ph/pulse 107 10°-1010 10t
energy/pulse 1nd 1w 10 - 100uJ
intensity 10° W/cn? 1012 W/cn? 10 - 10 W/cn?
hv IR - X-Ray IR - XUV VUV - XUV
(eV - keV) (eV,200eV) 15 - 200 eV
tunability easy limited possible
repetition pulsed pulsed pulsed
rate MHz 1 kHz 5x200=1 kHz ?
temporal
width 30-50 PS 10 fs 10 - 20 fs



Conclusion : requirements for AEC

* Intensity ~ threshold for 2 XUV photons
~10uJd / pulse
~ 10 W/cm?

e repetition rate ashigh as possible !!!




true/random ratio with pulsed photon sources detected events
by coincidence
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