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Report:

First of all the Ge evaporator was degased prioth®d beamtine on the SUV setup. The Ge flux was
calibrated at 1.6A/minute via a quartz microbalanghich correspond to an evaporation temperature of
1190°C. This flux is low enough to be able to fallthe growth at each step of the growth (typicédyw
seconds of deposition and then GIXD + GISAXS meamants). The temperature was double checked via a
thermocouple and a pyrometer.

SrTiO; substrates were degased, and the surface readimirobserved via RHEED and GIXD in order to
obtain a clean surface. However we were not comlplsiatisfied of the commercial substrate qugii?S
measurements performed after the experiment hawerstots of impurity SrTiO3). However a clean 2x1
surface was obtained after annealing at 550°C.

The substrate temperature during the depositioncaiisrated. At high temperature (>550°C Ge re-evaie

and we cannot grow the layer, the only way to aubid re-evaporation is to grow a Ge thick layeneT
substrate temperature was then changed to 4308@;a@ssful growth was then performed corresponiding
370s of Ge deposition.

A mapping of the reciprocal space was performeatrder to identify each contribution (“bulk like” BIO3 ,
SrTiO3 surface reconstruction, 111 oriented GeGfiidoriented Ge).

On this mapping we identify, the Ge Bragg peakesponding to two different orientations. We decitied
follow the evolution of these peaks during the glawAt each step GISAXS measurements were performed
for three different azimuth corresponding to difier sample orientations, in order to observe afgcebf

the surface anisotropy (step, surface reconstmuckionain)



The evolution of the GISAXS pattern shows the farora of

two lobes which is the signature of nucleation aotsequent
growth of Ge islands on the surface. No island ttagg is

visible, the patterns corresponding to the thremathal angles
show no clear differences, which means no sudiacstropy is
detected via GISAXS.

DWBA simulations are in progress with the ISGISAX&tware

[1] in order to extract the islands morphology (déter, height,
and shape), the evolution of the islands density g also

determined.

Figure 1 : GISAXS pattern (background

substracted) during the Ge deposition.
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Mappings of the Bragg peaks located around h=2,(krfd column);
h=1.7, k=1 (second column) and h=2, k=2 (third oot} are shown
on figure 2 in SrTiO3 reciprocal space units. Thetfand second
columns are related to 220 Ge Bragg peaks anchtteetb the 400
Ge Bragg peak.

Each line corresponds to different Ge depositiometi Figure at Os
correspond to the substrate, then the data aresated of the
substrate contribution.

From these data we extracted the Ge Bragg peak ¢biumn) which
was fitted with voigt function. The position ancetiwidth of the peak
was determined and plotted with the deposition fifigeire 3).

At the very beginning of the growth we observedt ttee lattice
parameter of Ge is slightly different from the bulkich could be the
signature of interfacial dislocation. However due important
substrate contribution, the fit is difficult and@r bars are important.
By performing I-scans we could measure the Geclaftarameter and
avoid the substrate contribution.

3,162 —1————————————T——T———

3,150 T B

|

Peak position (arb unit)

3,140

3,138 —¥F77
0 50 100 150 200 250 300 350 400
time (s)

Figure 3: Evolution of the position of Ge 220 peak with time

Figure 2: Evolution of the reciprocal space

map during the Ge deposition



This contraction of the Ge lattice parameter cduddthe signature of strains at the very beginnihthe
growth, during the formation of the dislocation wetk at the Ge/SrTiO3 interface. Analysis are still
progress.

Two kinds of islands were observed, correspondintyb different epitaxial relationships. The fiste, is

related to a cube on cube epitaxy leading to 0Qlobplane oriented Ge islands, the other onelated to

triangle on square epitaxy leading to 111 out ehploriented Ge islands. The mapping of figuree2aated

to these islands: first column to 001 + 111 islasgsond column to 111 islands, third column to BGinds.

The volume of each peak is being analyzed in omlebtain the proportion of these two kinds of nsla

during the growth. Interestingly 111 oriented islarrorrespond to incommensurate epitaxy. Howewarak

orientations seem to be favorable as displayedgune 4 which represents azimuthal scans aroun@2Be
Ge Bragg peak. This effect was already observethf@mon SrTiO3, and was explain by a simple mog@gl [
however the measurements were performed at a &iremlint of InP. Our results show the evolution efsth
preferential orientations with the particles siZalculation are in progress to fit our data.
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Figure 4: Azimuthal scans for a Ge(220) reflection corresponding to 111 oriented islands.

References:
[1] R. Lazzari, Journal of Applied Crystallograp8f, 406 (2002)
[2] G. Saint-Girons et al. Applied Physics Lettég 241907 (2008)



