SLOPQOS-15 September 2 - 6, 2019 Prague, Czech Republic

Improved defect spectroscopy by in situ light illumination and electric
field variation at PLEPS

R.Helm,” W.Egger, M. Dickmann, and G. Dollinger

Institut fir Angewandte Physik und Messtechnik, Universitat der Bundeswehr Miinchen,
Werner-Heisenberg-Weg 39, D 85577 Neubiberg, Germany

The Pulsed Low Energy Positron System PLEPS at the intense positron source NEPOMUC at
the FRM 1l in Munich allows to measure positron lifetime spectra using a monoenergetic
positron beam of variable energy between 0.5-20 keV [1]. PLEPS is a unique tool to investigate
open volume defects in a large variety of material systems, e.g. in wide band-gap
semiconductors or in thin-layer structured semiconductors and insulators [2-4].

Defect identification in semiconductors and insulting materials is a challenging task: One
encounters a wide variety of different defect types, often with very similar positron lifetimes.
The defects may have different charge states, negative, neutral or positive. In addition, samples
may contain (multiple) thin layers, interfaces or internal surfaces, which can be narrower than
the positron implantation profile.

To meet the challenges for defect identification in those ever more complex materials several
modifications of PLEPS are necessary: To change the charge state of defects by illumination a
broad bandwidth arc-lamp in combination with a filter system which covers a spectral range
from 0.2-2.5um will be installed at PLEPS. Electrical fields affect the positron motion in
materials and can be used, e.g. to drive positrons towards or away from interfaces [5]. To apply
electrical fields to the sample and to measure and manipulate currents and voltages during
positron lifetime measurements, a new type of sample holder is currently developed, the sample
target station has to be mechanically modified and electrically adapted.
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