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The Paul Drude Institute for Solid State Electronics (PDI) in Berlin, Germany, is a scientifically
independent research institute of the Leibniz Association with about 100 employees from
over 15 nations, carrying out basic and applied research at the nexus of materials science,
condensed matter physics, and device engineering. We seek a student (f/m/d) to work on a

Master thesis:
Cathodoluminescence spectroscopy and energy-dispersive

X-ray analysis of top-down (In,Ga)N nanowires
(In,Ga)N  nanowire  (NW)  arrays  are  attractive  for  photoelectrochemical  applications,
including  CO2 conversion.  To  this  end,  (In,Ga)N  NW  arrays  with  controllable  and
homogeneous composition as well as optical properties are desired. Top-down processed
NWs using self-assembled mask layers allow a low-cost, large-area fabrication of the arrays.
Furthermore,  they  constitute  a convenient  model  system to investigate  the influence of
different  properties  (such  as  composition,  doping,  morphology)  on  their  suitability  for
applications  such  as  CO2 conversion.  To  supplement  existing  activities  in  the  growth  of
dedicated (In,Ga)N layers by molecular beam epitaxy and subsequent processing into NW
arrays,  this  master thesis  project  will  focus on the spectroscopic  characterization of  our
epitaxially-grown 2D (In,Ga)N layers and the NW arrays derived from these.

Work on this master thesis will be embedded in PDI’s core-research area ‘III-V nanowires for
optoelectronics’. Cathodoluminescence (CL) experiments in a scanning electron microscope
(SEM) will be performed as the main tool to understand the optical properties of (In,Ga)N
NWs  with  a  high  spatial  resolution.  As  complementary  method,  energy-dispersive  X-ray
(EDX) spectroscopy in the same SEM will  be used to spatially resolve the composition of
these  nanostructures.  For  the  analysis  of  the  acquired  data,  a  combination  of  vendor
software  and  dedicated  Python  packages  will  be  employed.  Combining  these
characterization techniques, we aim at achieving a deep understanding of the optical and
chemical  properties  of  these  (In,Ga)N  layers  and  NWs.  In-plane  variations  and  lateral
gradients of the In content will be correlated with the optical emission of both the layer and
with  the  fluctuation  in  emission  between  individual  NWs  in  the  resulting  array.  This
understanding will help us to optimize layer growth and subsequent NW processing and thus
to improve the properties for the investigation of photoelectrochemical device applications.

For inquiries and applications (dedicated cover letter, CV, and transcripts) please contact
Dr. Jonas  Lähnemann  (laehnemann@pdi-berlin.de,  phone  +49  30  20377  450)  and  Mikel
Gómez Ruiz (gomez@pdi-berlin.de, phone +49 30 20377 507).
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