LPAW 2023
Laser and Plasma Accelerators Workshop 2023
Ipaw23@tecnico.ulisboa.pt

3-dimensional full characterization of laser pulses with optical
angular momentum

Xinhe Huang'?3, Alexander Séivert!, Georg Schifer!, Stephan Kuschel®, Beate
Heinemann?3, Matt Zepf"©

L Helmholtz Institute Jena, Germany,

2 DESY, Hamburg, Germany,

3 Universitit Freiburg, Germany,

4 Center for Free-Electron Laser Science, Hamburg, Germany,
® Universitit Hamburg, Germany,

6 Undversitit Jena, Germany,

xinhe.huang@desy.de

Laguerre-Gaussian laser beams with optical angular momentum are of interest for
many experiments including structured wakefields for positron acceleration [1]. To confirm
the far-field intensity distribution during the interaction with the target, we measure the
electric field in the spectral domain of the laser using the device INSIGHT [2]. Then the
laser pulse at focus can be fully reconstructed in 3 dimensions. To correct the wavefront
distortions and to achieve a perfect donut-shape focus, the impacts on the focus shape is
also studied by scanning the Zernike polynomials applied to the wavefront.
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