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The am of these first experiments on BM32 was to study epitaxial NW (NanoWires) arrays
with random position of the cdalysts to get average information about growth-related defeds
(particularly the staking faults-SF), orientation distribution of epitaxia relationships and strain. We
have studied NW samples coming from the Lund University, one of the leader groups in Europe
working in this field. The studied systems present interesting feaures for eledronic goplicaions
(see the European projed NODE http://www.node-projed.conv) and are known for their high
structural quality. The “multitechnique goniometer” has been used to test GIXRD and SAXS
tedniques to have insights on these objeds that tend to impose & a red new building block for
microledronics.

1. NW Heterostructures of InAS/InP on InNAS(111) substrate (CBE, Lund, L. Fréberg).
Quantitative information can be obtaned concerning epitaxial relationships, orientation
distributions, strain relaxation and stacking defeds in samples grown by Chemicd Beam Epitaxy
(CBE) and Au agosol caaysts. The sample is composed by the growth of 300nm InAS/20x(20 nm
INAS/10 nm InP)/100 nm InAs on INAS(111)g substrate (see Fig. 1 (a)). The measurements of the
crystal truncaion rods (CTR) alow determining the phases present in the sample. Fig. 1 shows a
CTR example (b) as the function of the graang angle and the reaprocd lattice (¢) deduced from all
the CTR measurements with (H K L) Miller indexes corresponding to the InAs (111)g surfaceunit
cdl. The InAs sibstrate has the standard ABCABC... stacking of the fcc (zinc-blende) structure
and the NWs are hcp (wurtzite) without stacking defeds acwrding to TEM observations. The TW-
pe&ks down in Fig. 1 (b) are consistent with twins in a aibic phase similar to the InAs substrate.
They correspond surely to the pyramidal hill ocks observed by SEM. Interesting effeds of multiple
scaterings leading to the pe& doubling as the function of the angle have been observed and
explained with the Distorted Wave Born Approximation (DWBA). No superlattice contribution
(resonance) has been observed. The lost of phase between the InASINP periods comes probably
from the cdayst particle size distribution (affeding the period) and from different starting time for
the NWs (a position-sensitive nucleaion delay may occur before the NW growth). These caises are
aso worsened by growth defeds like disorientations, stadking faults, sedion variations and strain
relaxation distributions. This lack of signal constitutes a severe drawbadk for anomalous
measurements analysis, we will submit a new proposal with optimized sample to have insight on
the interdiffusion in nanowire heterostructures.

Strain measurements are obtained by in-plane and out-of-plane Bragg peeks measurements (radial-

scans) and standard epitaxy is chedked with <112 > side facds (referred to the aibic substrate).
The aerage NW disorientation can be measured with this technique. The two mosaicities
corresponding to thetilt and twist are estimated by in-plane and aut-of plane transverse scans.
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Fig. 1: SEM image of NW (0 1 L) truncation rod measurement for Schematics of the (0 K L)
heterostructures grown by seveal grazingincidences (0-0.3° range). redprocal plane of the
Lund(CBE). L isin surfacelattice cdl unit. nanonires assembly.
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2. GaPon Si(111) substrate (MOCVD, Lund, T. Martenson).
In this ystem, the NWs have the aibic structure with a lattice parameter very different from the
glicon substrate. They are grown by MOCVD with Au caalysts. We have performed GIXRD to
obtain epitaxia relationship, phase determination (including overgrowth that is larger than in the
first case) and orientation distribution as presented before. The originality of this g/stem comes
from the stadking fault occurring in GaP NW that give locd hcp structure (the stadking fault energy
is sndl). For a very low staking fault probability in the fcc structure, the redprocd lattice
correspond to the superposition of twinned orientations (Smilar to the overlayer contribution of the
previous g/stem). For larger probabilities of stadking faults, CTR corresponding to H=1, 2 are
strongly affeded and the Bragg pe&ks are transformed to diffuse stre&ks whereas CTR are H=3*n
remain invariant. We have worked on the measurement and quantitative analysis to evaluate the
fault probability on a very large number of NW. This gatisticd information, which cannot be
obtained by TEM measuring a small number of NWs is very important to understand how to
minimize the SF density during a process Such measurements sould be @ntinued, the problem of
SF geneation being observedin seved systems(seeFrench GDR Nanofils-Nanotubes).
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Conclusons. We have shown that epitaxia nanowires can ke studied by GIXRD, and that ther
signals can be well separated from quasi-2D overgrowth that can occur on the substrate. |mportant
information is obtained about epitaxial relationships and stadcing faults. First SAXS experiments
show that the shape (including complex faceing in heterostructures) of the NW should be studied
by GISAXSto give anestmation of geometricd parameter fluctuations and faces indexation.
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