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Intense extreme ultraviolet (XUV) light generated in a high-order harmonic generation (HHG) process or
delivered by a Free Electron Laser (FEL) allows the investigation of multiphoton ionization processes on a
femtosecond timescale in the gas phase®2. The investigation of the underlying ionization and fragmentation
processes can be facilitated by obtaining the correlated momentum information of all photoionization prod-
ucts. One method to retrieve this correlation information is covariance mapping, especially in high count
rate scenarios®. Various detection schemes utilizing velocity map imaging (VMI) or time-of-flight (TOF) spec-
troscopy have been demonstrated to gather correlated ion and electron momentum information®.

The Intense XUV beamline at the Lund Laser Centre features a double velocity map imaging spectrometer
(DVMIS) for investigation of angularly resolved ion-electron momentum covariance of photoionized molecules
using intense XUV attosecond pulse trains (APT). The XUV pulses are produced via high-order harmonic
generation driven by a Terawatt infrared laser system in a loose focussing geometry. This enables the gener-
ation of XUV light with photon energies up to 60 eV and with pulse energies in the pJ regime, which allows

to induce multiphoton processes®.

The employed detection scheme is suitable for the study of ion-electron correlations in molecules, which can
readily be extended to larger molecules and time-resolved experiments utilizing HHG or free electron laser
XUV light sources”.

References:

1 Ferray et al, J. Phys. B 1988, 21, L31

2 Ackermann et al, Nature Photonics 2007, 1, 336-342

3 L. J. Frasinski et al., J. Electron. Spectrosc. Relat. Phenom. 1996, 79, 367-371
4 J Frasinski, J. Phys. B: At. Mol. Opt. Phys. 2016, 49, 152004

5 L. Rading et al, Manuscript submitted

6 B. Manschwetus et al., Phys. Rev. A. 2016, 93, 061402

7 F. Campi et al., Rev. Sci. Instrum. 87, 023106 (2016)

Primary author: LAHL, Jan (Lund University)

Co-authors: COUDERT-ALTEIRAC, Héléne (Lund University); Dr DACASA, Hugo (Lund University); MACLOT,
Sylvain (Lund University / Atomic Physics); PESCHEL, Jasper; RADING, Linnea (Lund university); Dr RUDAWSKI,

Piotr (Lund University); WIKMARK, Hampus (Lund University); Dr ROUSSEAU, Patrick (Université de Caen Nor-

mandie); JOHNSSON, Per (Lund University)

Presenter: LAHL, Jan (Lund University)

Session Classification: Poster session



