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Report:

Semiconductor (SC) nanowires (NWSs) are producedhaavapour-liquid-solid (VLS) mechanism [1]
in which a low temperature semiconductor/metal @ides used to enable their nucleation and theangh.
The base of this mechanism is the liquid statéhe$é alloys which present in general a deep ecatpgoint
that confers catalytic properties even at low terafee.As the state of the catalyst is the base to cottel
growth parameters, it is of prime importance toestigate in details the mechanism and depict at the
atomistic scale this intricate solid-liquid-solidnsition.For that sake, we intensively investigated depasits
Au on Si substrates which compose the most usedl#s&iconductor eutectic (A4Siig) catalyst for the
VLS growth of Si NWs.

We employedin situ Grazing Incidence X-ray Scattering (GIXS) in uligh vacuum (UHV) (at
BM32) and reported that the supercooling is enhdc@resence of the Au-(6x6) surface reconstradiij.
This surface structure displays pentagonal [3]ssithich may induce icosahedral short range ordehen
liquid droplet and thus prevent crystallization. €Dof the fundamental questions arising from thiskyr
system is whether or not the reconstruction isepresat the interface (i.e between the Si subsaatkthe
droplet). This question can be solved using a natiysized beam which allows probing only one debat
a time instead of averaging over a wide area of#mple and therefore, selecting the signal corinorg the
bare substrate or from the Au/Si droplet to substirsterface. Then, positioning the sample anddgtector
into condition of (6x6) diffraction and scanningetburface with the synchrotron beam by a transiadfahe
sample in the real space, it would be possibl@tond the intensity variation (or not) coming fraine (6x6)
signal and see if this latter is uniformly distried (or not) on the surface.

The first step for this experiment on IDO1 wascharacterize the spot size at the focus point. The
sample holder was replaced by a gold cross compoké&do gold wires. This latter was then placed at
several positions along the beam direction (y) famceach position, two scans were performed: ong ava
translation of the cross along x until the beanenstty was cut by the edges, the other was the $ame
along done along z. The FWHM of the derivate ofhescan gives the size of the spot in the direabiotine
measurements; the results are plotted on Figune lt(shows, that the focus is atd3mm (with arbitrary



origin) and that its size is about 1.7x1 um?2. Nuee that assuming the droplet size to be aroufichir the
beam size is still too large to clearly achieve dira of the study. Despite many efforts, we wereaiie to
decrease the spot size more than this value becalusxternal disruptions (temperature variations,
mechanical vibrations, etc...) that could not be wdé In addition, as IDO1 is not equipped with@iHV
chamber, we had to work in a vacuum that couldb®better than I0mbar. As a consequence, despite
many tries and thermal cycles, we were not ablebtain a Au-(6x6) reconstruction on our sampleshas
latter needs a particular clean Si surface to fofinerefore, during this experiment, no supercooling
phenomena were recorded.

We thus decided to scan the sample surface in &)(&2lection conditions. The recorded a map is
240x240 umz2 and is plot on Figure 1(b). The redizocorresponding to a detection of high intensitgw
the location of the gold island. This experimentsweerhaps performed a bit too early as there were n
hexapod nor UHV chamber on the IDO1 beamline a time. With the expected upgrades that will be
established very soon, there is no doubt thatekgeriment will be possible in a close future.

)

3.24

== |ateral spot size (X)
—&— transversal spot size (z)

Size (um)
N
'
L

-
1]
[

.9.10.11.1l2'1l3.14.15'16' - gt -
y (mm) 150
X (Hm)

Figure 1: (a) Variation of the lateral (black/squares) andvertical (red/circle) spot size in function of thi
position along the beam direction(y). (b) Au(222) reflection intensity map recordedby translating the
sample along x for different value of y, the scanmesurface is 240x240 um?. Blue, yellow and red co$
correspond to low, intermediate and high intensitis, respectively. The high intasity spots thus represer
the location of the gold islands.

References:
[1] R. S. Wagner, W. C. Ellis, Appl. Phys. Letf.89-90 (1964).

[2] T. U. Schilli, R. Daudin, G. Renaud, A. Vaysset Geaymond, A. Pasturel, Nat4ié4,1174-1177 (2010).
[3] D. Grozea, E. Landree, L.D. Marks, R. FeidergiaM. Nielsen, R.L. Johnson, Surf. SéiL8 1 (1998).



