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for further increase of
the ADF value as it
happens for the rest of
the manganese oxide
in the plateau. In
particular, for
temperatures below
$\sim$150K an




additional ADF
component
proportional to $(T-
T_{\rmref})~{1/2}$
appears. For MnQ, a
superconducting
transition occurs with a
clear decrease of the
magnetic moment at
30 K. Here again, the
magnetization is fully
recovered for very low
temperatures, likely
due to the presence of




persistent magnetic
correlations in the
system at low
temperatures. The
temperature
dependence of the ADF
for Mn$ 2$0% 3%
deviates from the
behavior described
above for the two
lower temperature
RHEED experiments,
as the slope of the
linear component




seems to increase for
low temperatures.
Instead of showing a
clear plateau, it
Increases its amplitude
near room
temperature. This
might be due to a
possible origin of the
sample, as discussed
in Sec. \[sect\ anneal\l.
The ADF measured by
RHEED is the area
under the




experimental magnetic
hysteresis and it
corresponds to the
square of the magnetic
moment. The
hysteresis, and thus
the ADF, Is more
evident for the
samples that undergo
a Néel-like phase
transition. The onset of
the Néel ordering
below $\sim$150K
means that a large




part of the phase
diagram of the
samples is given in the
normal state. The ADF
obtained from X-ray
and neutron diffraction
on single crystals [@m
enyuk xray 2011]is
basically similar to the
value we measured.
Rietveld analysis
----------------- The
structural parameters
of our films obtained




from Rietveld analysis
were in good
agreement with the
values of the
stoichiometric bulk sa
mple [@yurchehr2014]
. The measured
$\Theta$-$2\Theta$
XRD pattern of the
fluorine-doped samples
IS shown In
Fig. \[chirality\]. The
characteristic X-ray
reflections are




confirmed; the
reflections coming
from the substrates
are not observed. As
expected, the doping
with fluorine enhances
the intensity of the X-
ray reflections
assoclated to
octahedral oxygen
atoms for the films
with composition
$Xx$$>%0. Also we can
see differences In the




position of the peak, it
becomes more
asymmetric in the case
of the concentration
$xX$=1% while for
$x$=10% It becomes
more symmetric. The
$\mus$-offset between
the real and apparent
positions Iin the
$\Theta$-$2\Theta$
scans measured with
the RHEED at $x$=1%
and 10% iIs shown In




Fig. \[piezo\]. The
experimental offsets
were fitted with a
quadratic function, the
results are shown In
Fig. \[offset\] as blue
points. This offset at
low fluoro-doping
concentrations is due
to a density mismatch
between the substrate
and the film. The
different kinematic
factor at the two




different angles with
respect to the growth
direction, $K {\rm G}$
= 60 $\pm$ 5 Nm$ ™ {-
2}% and $K {\rm G}$
= 81 $\pm$ 7 nm$” {-
2}% for the $x$=1%
and 10% films,
respectively, are used
to calculate the oxygen
gas pressure needed
to grow the films.
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