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Introduction to GaAs NW  dyse
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Nanowires: Novel Material > Novel devices
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GaAs Nanowire Applications
Terahertz detectors
Transistors
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Photovoltaics

Photodetectors and sensors
Light emitting diodes
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Phys. Rev. B 80 (2009), Nr. 24, S. 245325

GaAs crystallizes in Structural defects: @
ZB and WZ phases Polytypism @ oz
Strain GaAsfo11)28

Compositional inhomogeneity
Growth defects

Electrical and structural properties are correlated
Nano Lett., 2015, 15 (2), pp 981-989
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Core-multi shell NW
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Investigate the same NW via coherent x-ray diffraction imaging
and ptychography

A. Davtyan
Imaging Strain in Semiconductor Nanowires by Means of

Coherent X-Ray Diffraction Imaging
03.07.2019 Yerevan, Armenia



Characterizing single NW 7 Jr—
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ESRF, IDO1 microfocusing beamline Beam energy 8keV  Beam size =150x200nm
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Single NW GaAs 333 reflection ) o
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Coherent X-ray diffraction: GaAs (111) ¢

GaAs (333) peak 1
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CXDIl at symmetric GaAs 111
Bragg reflection confirms the
homogeneity of the cross section
of the NW at different positions
along the growth axis.
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3D phase retrieval: GaAs 111 «
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single detector images

GaAs 111

Ptychography
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Ptychography reconstructions gguug
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Ptychography and CXDI: NW1 E p—
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Displacement field (CXDI) NW cross section
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Ptychography reconstruction: NW2 By

Displacement field from

2D ptychography CXDI shows 180 degree rotation of the symmetry
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We have demonstrated
Methodical development of the coherent X-ray diffraction techniques for
Imaging strained nanoheterostructures

Combination of CXDI and FEM
Observation of inhomogeneities in GaAs/InGaAs/GaAs core-shell-shell
Nanowire cross section

Combination of CXDI and Ptychography
Characterization of inhomogeneities along the entire nanowire growth axis
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