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Fig Solid 1 dashed 1 lation 1 and
for the experimentally investigated thickness interv H < (Onm calculated
from the nonlinea a 6 ara 0.0
az = —0. 4 = 0.055 0.0 and a3 = - 0.10nm®
(a3 = Onm? amonds represent the corresponding experimental results. This
figure is ta 7]
terms proportional to o are necessary to excite the growth instability

at the initial stages of the growth process [
considered as a minimal model for the growth of amorphous Zrgs  5Cuar.s
films.

Th 1 2 3 4 also allow for micro-
1= h he interac-

tion between the surface atoms and the particles to be deposited is about
e. of the size of th 2nm) of the surface atoms. (ii) Since

ag = —FI? h he de-

do not just stick at the places where they hit the surface. (iii) If the par-

ticles arrive independently on the surface, the deposition noise is related to
th h [

3. This is up to a factor of two the averaged particle

volume of ZrAlCu. (iv) The local density of the growing film varies with the

he local density is decreased by

0 h 4 2 (Wh 4 These
finite density variations are physically compatible with th
lengt  of two to three atom diameters. At the layer th his

h
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Fig Solid 1 dashed 1 __ lation 1 ¢ and ce roughness
w for the thickness interv H < 2000nm calculated from the nonlinear
a 6 ara 1=-0.0 nm? 93 =-—0. nm*

as = 0.055 0.0 and a3 = —0.10nm? Onm®
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In this section, we explore some further properties of the growth process in
a layer th that has so far not yet experimentally
investigated. The results in Fig. 3 up to a layer th suggest

that the growth process has not yet reached a final, not necessarily stationary
state. Using again the afore-mentioned parameter values, the dependence of
the correlation lengt . and surface rough (solid lines) on the thick-
ness of the amorphous film is shown in Fig. 3 (the dashed lines refer to the
he surface roughness has reached an almost
constant value for a layer thickness larger th hat increases only
very weakly as the growth process proceeds. In contrast to that, the correla-
tion length steeply decays after reaching a maximum and then saturates in an
almost constant value for a layer thickness larger th he growth
process proceeds. For further results, in particular the properties of the cor-
relation function and the related heigh
as visualizations of the surface morphology and a theoretical interpretation
of the various stages of the growth
her insight into the spatio-temporal evolution of the sur-

face morph

section of the growth of th h increasing time
or layer thickness. For demonstration purposes, the relative heig

ations have been weigh he mean thickness
(H)a z, h

as the time proceeds and the layer builds up, the surface morphology develops
into a predominantly almost periodic structure with an averaged periodicity
length given by the correlation lengt and some superimposed stochastic
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variations. Second, the evolving mound and dip structure is asymmetric in the
sense that the dips are comparatively narrow in contrast to the wide mounds.
Third and most remarkably, the surface morphology does not approach a sta-
tionary profile in the th z,

the fact that statistical quantities such as the correlation length and the
surface roughness are almost constant in this thickness interval, the surface
profile still varies significantly with time.
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Fig isualiz atial den-
sity variations in a cross-section of the
bulk of an amorphous film of the height
Ft = 2000nm using numerical simula-

X [nm] main text

As we have argued in section 3 and 4, density inhomogeneities on nano-
scales seem to play a non-negligible role for the understanding of amorphous
film growth. Consequently, one has to expect that the whole grown film also
exhibits some, albeit small spatial density variations provided that the density
inhomogeneities of the material at the surface are frozen as the growth process
advances. h
a numerical calculation of the density distribution in a representative cross-
section grown up to a heigh his






