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2 Abstract

A correct energetic description is a fundamental parameter to reach chemical
accuracy with computational methods. The ground state energy, for example,
determines the stability of crystal structures for polymorphic compounds, and
the formation energy indicates the overall chemical stability. The fundamen-
tal methods to computationally obtain such parameters are under continuous
development. While main group compounds are generally easier to describe
with density functional theory (DFT), the method of choice in this work, the
main emphasis here is on transition metal compounds which feature corre-
lated electrons. This poses a much more complicated problem. To try and
solve it, two state-of-the-art functionals, PBE and SCAN, are enhanced with
the on-site hybrid functional EECE and compared to each other regarding the
polymorphic energy ordering and formation energy. The EECE functional fea-
tures a hybrid approach, where only strongly correlated electrons are treated
with the exact Hartree-Fock (HF) exchange energy. In contrast to other func-
tionals, which aim to solve similar problems, such as LDA+U, the EECE is
parameter-free. Further, it is computationally much less demanding than an
entire HF' calculation. The results for the polymorphic energy ordering show
a benefit for both pairings with the EECE functional, where SCAN-EECE
gives the best predictions. However, the calculation of the formation energy
offers mixed results. SCAN, on average, results in larger formation energies
compared to literature, and SCAN-EECE in smaller formation energies.

3 Kurzfassung

Eine korrekte energetische Beschreibung ist ein grundlegender Parameter, um
mit computergestiitzten Berechnungsmethoden chemische Genauigkeit zu er-
reichen. Die Grundzustandsenergie bestimmt zum Beispiel die Stabilitat von
Kristallstrukturen fiir polymorphe Verbindungen und die Bildungsenergie gibt
die allgemeine chemische Stabilitdt an. Die grundlegenden Methoden zur
rechnerischen Ermittlung solcher Parameter werden standig weiterentwickelt.
Wihrend Verbindungen der Hauptgruppe im Allgemeinen leichter mit der
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Dichtefunktionaltheorie (DFT), der Methode der Wahl in dieser Arbeit, zu
beschreiben sind, liegt der Schwerpunkt hier auf Ubergangsmetallverbindun-
gen, die korrelierte Elektronen aufweisen. Dies stellt ein viel komplizierteres
Problem dar. Um es zu losen, werden zwei moderne Funktionale, PBE und
SCAN, mit dem hybriden on-site-Funktional EECE erweitert und hinsichtlich
der polymorphen Energieordnung und der Bildungsenergie miteinander ver-
glichen. Das EECE-Funktional zeichnet sich durch einen hybriden Ansatz
aus, bei dem nur stark korrelierte Elektronen mit der exakten Hartree-Fock
(HF) Austauschenergie behandelt werden. Im Gegensatz zu anderen Funk-
tionalen, die auf die Losung @hnlicher Probleme abzielen, wie z.B. LDA+U,
ist das EECE-Funktional parameterfrei. Auflerdem ist es rechnerisch viel
weniger anspruchsvoll als eine vollstandige HF-Berechnung. Die Ergebnisse
fiir die polymorphe Energieordnung zeigen einen Vorteil fiir beide Kombina-
tionen mit dem EECE-Funktional, wobei SCAN-EECE die besten Vorher-
sagen liefert. Die Berechnung der Bildungsenergie liefert jedoch gemischte
Ergebnisse. SCAN fiithrt im Durchschnitt zu grofieren Bildungsenergien und
SCAN-EECE zu kleineren Bildungsenergien im Vergleich zur Literatur.

4 Theory

4.1 Density functional theory
4.1.1 The Kohn-Sham equations

The foundation for the density functional theory (DFT) was laid by P. Ho-
henberg and W. Kohn in 1964. Their publication describes the ground state
of an interacting electron gas in an external potential. The Hohenberg-Kohn-
theorem says that the ground state electronic energy E' is entirely defined by
the electron density n(r) [1].

o /( rYdr 4 - // |r_ drdr+G[] (1)

Where v(r) is a static potential, and G[n] is a umversal functional of the elec-
tron density. Therefore, the first term of equation 1 describes the interaction
between the nuclear charges and the electrons as a functional of n, also called
the external energy F.,[n|. It is uniquely defined by the atomic composi-
tion and the positions of the atoms. The second term represents the classical
electron-electron Coulomb repulsion, also known as the Hartree energy Ey[n].
Furthermore, G[n] can be described as

Gln| = Ti[n] + E.c[n] (2)

where Ti[n| is the kinetic energy of non-interacting electrons and E,.[n] is
the exchange and correlation energy as a functional of n [2]. FE,.[n| acts as
a correction for replacing the many-body problem of the true kinetic energy
with Ty[n| and the electron-electron interaction with Ey[n|, further E,.[n] is
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not known exactly [3]. Combining the above equations leads to a general
equation of

E = E.yn] + Eg[n] + Ts[n] + E,.[n] (3)

for the electronic energy. Equation 3 still results in the exact electronic en-
ergy, it is called the Kohn-Sham energy functional. This functional can be
minimised, leading to a set of one-electron Schrodinger equations, known as
the Kohn-Sham equations [4, 5].

(‘%Vz +veff<r>) ilr) = eabi(r) (4)

1;(r) characterises a single-particle orbital and &; the eigenvalue, a quasi-
particle energy. The effective potential V.rs(r) is

Vers(1) = Vear(r) + Via[n] + Vae[n] ()

where V..:(r) is the external potential, Vy[n| is the Hartree potential and
Vze[n] is the exchange and correlation potential.

n(r) = 3 1i(r)P (6)

The electron density is now given as the sum over all occupied wave func-
tions ¢;(r) where N is the total number of electrons in the considered system.
To solve these equations F,. and, therefore, V,. must be approximated, and
self-consistent field (scf) calculations must be performed as the Kohn-Sham
equations depend on their own solutions. In the following chapters, first, the
scf method will be explained, followed by an introduction regarding approxi-
mations of F,.[n].

4.1.2 Self-consistent field methods

A self-consistent field method must be applied to solve the Kohn-Sham equa-
tions, which depend on their own solutions, namely the electron density n(r).
Figure 1 shows a schematic flow chart to search for a self-consistent solution
of the Kohn-Sham equations [6].
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Figure 1: Flow chart describing the self-consistent field method for solving the Kohn-
Sham equations from guessing the initial density (top) to the final, self-consistent
output (bottom). Picture adapted from E. Nakamachi et al. [6].

The initial electron density is an educated guess, for example, the resulting
density of the overlapping atomic densities [3]. It is very beneficial for the
number of calculation cycles that need to be performed and thus for the com-
putational effort that this guess is close to the actual electron density. A
perfect guess would result in just one iteration to finish the procedure and the
calculated electron density would be the same as the initial guess.

In the next step, the effective potential is calculated with regard to the input
electron density (equation 5). Then the eigenvalue problem of the Kohn-Sham
equations is solved (equation 4), resulting in a set of new eigenfunctions ;(r).
With this, a new electron density can be obtained (equation 6), and the con-
vergence criteria for self-consistency can be applied to the outcome. If it fits
the requirements, the calculation is finished. If it does not fit the require-
ments, an additional mixing step with the initial electron density is usually
performed, which is not displayed in figure 1, and the cycle continues until the
stop criteria are met.

Figure 2 further illustrates the process which was described above. The initial
input density ngyess gets refined with several iterations until it reaches the con-
vergence criteria resulting in the self-consistent or converged electron density

nconverged [7] .
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Figure 2: Example illustration (idealised) for finding the converged electron density,
beginning from the initial guess (top), then the self-consistent field iterations (mid-
dle), to the final converged density (bottom). Picture adapted from N. D. Woods et
al. [7].

4.1.3 Exchange-correlation functionals

The exact form of the exchange and correlation energy as a functional of n is
unknown and, therefore, it needs to be approximated in a meaningful way. A
local approximation shows, that E,.[n| can be expressed as a single-electron
energy density €,.(n(r)) at a point r, depending only on n(r) in an area around
r (equation 7) [1,2,5].

E..n] = /n(r)exc(n('r))dr (7)

This implies that E,.[n] can be approximated as a local functional of the
density [5].

4.1.4 Local density approximation (LDA)

W. Kohn and L. J. Sham introduced the local density approximation (LDA)
in their publication in 1965 [2]. The LDA approximates €,.(n(r)) with the
results from the model of the homogeneous electron gas (HEG) (equation 8
and 9).
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EEPA ) = [ n(r)ellE n(r))dr ®)

e = -5 (2) 't )

The result of the LDA depends only on the value of the electron density at
r. eEC(n) is the exchange energy density of the HEG, and the correlation
energy density e7F%(n) can be calculated from the results of quantum Monte

Carlo methods [8]. E,. is given by the sum of E, and E..

E,.=FE,+ E. (10)

In their original publication, Kohn and Sham also stated that they did not
expect an accurate description of chemical bonding for their theory [2]. Still,
with increasing computing power, calculations using the LDA showed promis-
ing results, for example, for predicting the ground state structure of Si or the
cohesive energy of CO [3]. Although some results fit very well with the exper-
imentally observed parameters, the LDA is by no means perfect.

A well-known problem of the LDA is to overbind [3,9]. This means that lattice
parameters are typically predicted to be smaller than the experimental results.
This further results in over-predicted cohesive energies, phonon frequencies and
elastic moduli [10].

4.1.5 Generalised gradient approximation (GGA)

In 1986 J. P. Perdew and Y. Wang proposed the generalised gradient approx-
imation (GGA) as an improved density functional for the electronic exchange
energy [11]. Here, €, is approximated with the gradient of the electron density
Vn(r) in addition to the LDA, see equation 11 and equation 12.

(SO4 = DA s (1)
s(r) = V)| 12
= (12)

s(r) is the dimensionless density gradient, and the exchange enhancement
factor F[s] describes the way this gradient is treated; see equation 13 for an
example. In addition to the LDA, for the GGA, the electron density gradient is
included (equation 12), resulting in much better information about the shape
of the electron density, see figure 3.
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Figure 3: Illustration showing an example shape of an electron density (black line).
The LDA would treat the three intersections of the dotted black line with the electron
density all in the same way. The GGA provides more information on the shape of
the density due to the gradient, illustrated with the red lines. Picture adapted from
G. K. H. Madsen [3].

For F[s], there are numerous approaches. One of them, which was also used
in this work, is the method developed by J. P. Perdew, K. Burke and M.
Ernzerhof in 1996, called PBE [12] (equation 13).

K
1+ pus?/k
Where k = 0.804 and p = 0.21951. For small s equation 13 reduces to 1 and
for big s it approaches 1 + x for the exchange enhancement factor. Figure

4 shows the form of the enhancement factor for PBE-GGA compared to two
other well-known GGAs, B88 and PW91, and the LDA [5].

FEBE =14k — (13)

3 T T T T T T T
‘/'/
’/
B88-GGA .~
S
L
’/
2+ o
e PBE-GGA
s | B
L= # PW91-GGA
1
LDA
0 i
0 2 4 6 8 10

Figure 4: Comparison of the enhancement factor as a function of the dimensionless
density gradient for different GGAs (B88, PW91 and PBE) and also the LDA. The
LDA provides no enhancement factor, as only the density is observed. The PBE-
GGA shows what was already described above: For s = 0 no enhancement is given,
and for bigger s the enhancement approaches a limit 1 + x = 1.804. B88-GGA and
PW91-GGA show quite different enhancement behaviours illustrating the diversity
of GGA approximations. Picture adapted from R. M. Martin [5].
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4.1.6 Meta-GGAs

In addition to the gradient of the electron density, meta-GGAs also consider
the Laplacian of the electron density V?n(r) or the kinetic energy density 7(r)
(equation 14) [13,14].

1N

() = £ 30Vl (14)

i=1
A dimensionless variable that is often used for the calculation of meta-GGAs is
the iso-orbital indicator a’*°(r) (equation 15). Where 7 (r) is the Weizsicker
kinetic energy density (equation 16) and 77 (7) is the Thomas-Fermi kinetic

energy density (equation 17).

(r) " (x)

aiso(,,,) — TTF(,’,,) (15)
i) = %% (16)
) = = (37) k() (17)

As for the GGA, also for meta-GGAs, a lot of different approximations are de-
veloped. Here, two approximations used in this work will be described shortly.
One of them is the strongly constrained and appropriately normed meta-GGA
(SCAN) [15]. The other is a meta-GGA constructed from the cuspless hydro-
gen model and Pauli kinetic energy density (MGGAC) [16].

SCAN is a fully constrained meta-GGA obeying all 17 known exact constraints,
and it contains no empirical parameters [15]. Since its development in 2015, it
has become more and more popular, mainly in the field of solid-state physics.
For MGGAC, the exchange component is a meta-GGA, whereas a GGA de-
scribes the correlation, and further, F¥“AC is only dependent on o but
not on s [16,17].

Figure 5 shows a comparison of the enhancement factor depending on s and
a®° for these functionals. Additionally, PBE and two other meta-GGAs are
displayed, r2’SCAN and rtMGGAC, which are revised versions of SCAN and

MGGAC.
3 \3
- [ = 1
e (47?72) (18)

10
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Figure 5: (a) shows F'xc as a function of the dimensionless density gradient for
the different functionals, and (b) shows the dependence of Fx¢ on the iso-orbital
indicator. rg is the Wigner-Seitz radius (equation 18) and the parameters which are
kept constant are displayed in the graphs. Picture adapted from S. Jana et al. [17].

4.1.7 Hybrid functionals

A. D. Becke proposed another step to improve the exchange and correlation en-
ergy description in 1993 [18]. The proposed hybrid functionals are linear combi-
nations of the orbital-dependent Hartree-Fock exchange energy EXI (equation
20) with the exchange energy of a Kohn-Sham density functional EP*4 (GGA
or meta-GGA), where « is the mixing parameter (equation 19) [3,5].

pHvrid — o pHE 4 (1 — )P4 (19)
1 N N : ) * (ol ; ’ ,
EHF — -3 Zl Zl // (G (T)wyr:)iﬁ;(,]' Ji(r )d'r'dr (20)

In contrast to LDA and GGA functionals, the Hartree-Fock exchange energy
includes the exchange exactly and is self-interaction free. Therefore hybrid
functionals can provide better results, for example, for the electronic structure
and thermochemistry, especially for molecules [5,19,20]. Today they are the
most popular functionals used in molecular chemistry. The main disadvantage
is that calculating the Hartree-Fock exchange energy requires far more com-
putational power (10 - 1000 times more than LDA/GGA/MGGA), and the
methods are not very accurate for metals, especially regarding the magnetic
moments [19].

An example of a hybrid functional, which is also the primary test object for
this work, is the exact exchange for correlated electrons (EECE) on-site hybrid
functional proposed by Novdk et al. [20,21]. The EECE will be explained in
detail in section 4.2.4.

11
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4.1.8 Jacob’s ladder

It seems like every functional described in the previous sections is another step
towards reaching actual chemical accuracy by use of computational methods.
J. Perdew imagined these steps with a biblical metaphor, Jacob’s ladder [22].
Figure 6 shows one of the many artistic illustrations of the exhausting climb
towards perfection.

e (e j'i' A (GGA‘D
v Qib)_'l;"n’m' X B

Local Density Approximation

p(r)

Figure 6: The Jacob’s ladder begins at the earthen level where neither exchange nor
correlation exists. Each step upwards symbolises a new milestone to describe the
exchange and correlation energy better. Heaven is reached when the Schrodinger
equation can be solved exactly, resulting in chemical accuracy via computational
methods. Picture adapted from J. M. L. Martin et al. [23].

To conclude this section about density functional theory, Jacob’s ladder allows
a small revisitation of the previous chapters. The LDA, which W. Kohn and L.
J. Sham proposed in its general form [2], makes use of just the electron density.
This resembles the first step of the ladder. The GGA additionally considers
the gradient of the electron density and, to a certain degree, compensates for
the well known overbinding problem of the LDA. A prime example of a widely
used GGA would be the PBE-GGA [12]. With every further step on the
ladder, the overall results improve, but also, the functionals get more intricate
and computationally expensive. It is also essential to keep in mind that these
functionals are very recent. Some of them may not be thoroughly tested yet
or are still under development. Step 3 introduces the Laplacian of the electron
density and the kinetic energy density into the exchange and correlation energy
description. The SCAN method is one of the recently emerging meta-GGA
functionals [15]. Hybrid functionals make use of the exact and self-interaction
free Hartree-Fock exchange mixed with the exchange from GGAs or meta-
GGAs. The presented EECE method keeps the resources needed for running

12
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low by only using the Hartree-Fock exchange energy for strongly correlated
electrons inside the atomic spheres [20,21]. The fifth step is occupied by
double hybrid functionals, followed by most likely many further steps until
heaven is reached.

4.2 Computational details
4.2.1 WIEN2k

WIENZ2K, version 21.1, released on 30.04.2021, is the program which was used
to obtain the results throughout this work. It allows to solve the Kohn-Sham
equations based on the augmented plane wave plus local orbitals method
(APW+lo) [24,25]. For this, a variety of approximations for the exchange-
correlation functional are implemented. This work features the already intro-
duced PBE-GGA [12], the SCAN [15] and MGGAC [16] meta-GGAs and the
on-site hybrid functional EECE [21]. The APW+lo method considers all elec-
trons self-consistently in a full-potential treatment [26]. WIEN2k is developed
at TU Wien and more than 3500 licences have been issued up to now. It en-
ables the calculation of a wide variety of material properties and parameters,
for example:

e total energy, forces, elastic constants

e structure optimisation, equilibrium geometries

e cnergy bands, density of states

e clectron densities, spin densities, fermi surfaces

e phonons

e clectric field gradient, NMR chemical shifts and NMR Knight shifts

e x-ray emission and absorption spectra, electron energy loss spectra

4.2.2 Setup of calculations and flow of programs

To set up a calculation first the structural data of the compound is needed.
The information must contain:

e lattice type or space group
e lattice parameters and angles

e atoms and positions

After this, the nearest neighbour distances are calculated via the program nn
and the optimal RMT values will be determined with setrmt_lapw (see the fol-
lowing section for a description of the RMT parameter). The then generated
* struct master-file includes the required information for all further programs.

13
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After this the initialisation is performed to set up the input files needed for
the upcoming calculations. The script for this is nit_lapw. In batch mode it
runs a selection of subprograms such as [start which generates the free atomic
densities or kgen which generates a k-mesh in the Brillouin zone [27]. Various
parameters can be set throughout the initialisation. In the following section
the parameters -rkmaxz and -numk, which correspond to the size of the basis
set and the k-mesh will be explained with more detail. The generated *.in0
file can then be adjusted to enable the computation with different functionals.
By default the PBE functional is used which is signalled by the line XC_PBE.
This can be modified for example to use the SCAN functional by changing the
line to XC_SCAN.

However, the focus of this work is to compare the results obtained with the
EECE functional, which requires a somewhat different initialisation process.
Here the script init_orb_lapw -eece is called which results in an interactive di-
alogue where the user has to input the atoms and the orbitals which are then
treated with the EECE. This generates an *.ineece file where relevant param-
eters are stored, such as the mixing parameter « or the indices of the chosen
atoms and orbitals.

When everything is set up the script run_lapw (or runsp_lapw for spin-polarised
calculations) can be executed and the scf-calculations begin. The calculation
with the EECE requires adding the parameter -eece. Figure 7 illustrates the
program flow in WIEN2k. For further information on the individual subpro-
grams depicted in this figure see the WIEN2k User’s Guide [27].

14
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Figure 7: The program flow of WIEN2k. The upper part of the flow chart shows
structure generation and initialisation and the subprograms that are executed within
this process. The lower part illustrates the scf-cycle with the corresponding subpro-
grams. Picture adapted from P. Blaha et al. [27].
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4.2.3 Important initialisation parameters

This section will explain a selection of important parameters that can be set
during structure generation and initialisation in WIEN2k.

The muffin-tin radius (RMT) defines the radius of the spheres centred on the
atomic cores. These spheres mark the transition from the nuclear region to the
interstitial region in the unit cell and their radius depends on the respective
atoms and geometry of the unit cell, see figure 8 (a) for an example illustration.
This is due to the APW-based aproach of WIEN2k which facilitates a different
treatment of the quickly varying potential in the nuclear region and the slowly
varying interstitial potential, see figure 8 (b). The spheres shall not overlap,
but it is beneficial for the computational efficiency to choose them as large as

possible [26].
()

nuclear region

interstitial
region

(b)

Figure 8: (a) Example of a crystal structure where the radii of the spheres represent
different values for the RMT. TM stands for a transition metal, which allows a large
RMT, whereas for oxygen in red and hydrogen in green a smaller RMT is required.
Picture adapted from P. Blaha et al. [26]. (b) Illustration of the wave function (black
line) in the nuclear and interstitial area. The red circles show the muffin-tin areas
centred on the atoms. Picture adapted from E. J. G. McDermott [28].

The parameter for the plane wave cut-off is the R7"K,,,, or short RKmax.
This is a crucial parameter for both the quality of the results and also the com-
puting time. It determines the number of basis functions used in the APW+lo
method and therefore the size of the matrices that need to be computed [29].
RKmax defines the result of the smallest muffin-tin radius multiplied by the
largest wave vector used in the plane wave expansion.

Another important parameter for the quality of the results and also the com-
puting time is the k-mesh. The number of k-points specifies, how the irre-
ducible part of the Brillouin zone (IBZ) is sampled in the calculations, see
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figure 9. A dense k-mesh favours the convergence of the final result but also
requires more computational power. Both for the k-mesh and also RKmax an
optimum can be found, where the final results converge sufficiently and the
computing time is as low as possible. See figure 10 for an example calculation
of the total energy of ScAs with respect to the number of k-points and RKmax.
It is important to note, that the results for the parameters of this example are
just valid for the chosen settings and compound.

T T T T T T T
O AD OX fal
20t & 6 AG ot & 15
O A el ®
E) A O A O A ¢ L=12
> T 500, R 0 & LF15
1.5} 1 A A N
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Lo} 2 %o %% 8 .
- o '
05 5 A .
Q (o]
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0.0f -
A
05k 8 ]
o
25 A
-1.0F OAQ 4
1 1 L 1 1 1 1

Figure 9: On the bottom left a 2-dimensional Brillouin zone is illustrated. The part
coloured in red is shown enlarged in the rest of the graph. The black line corresponds
to the high-symmetry path ' - M — K — I'. A bigger L. means more k-points
and therefore a denser k-mesh, which is depicted with the different symbols. Picture
adapted from H. Q. Wu et al. [30].
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(a) Results for the calculated total energy as a (b) Results for the calculated total energy as a
function of RKmax function of the number of k-points

Figure 10: (a) shows that with the chosen settings the total energy of ScAs converges
for RKmax > 8. (b) shows a convergence for the total energy at > 1000 k-points.
The functional and the fixed parameters are shown in the graphs. Pictures are
adapted from own calculations.
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4.2.4 Exact exchange for correlated electrons (EECE)

The main objective of this work is to compare the EECE functional to widely
used functionals such as PBE or SCAN. The EECE specifically aims to improve
the description of systems containing correlated electrons [20], where PBE and
SCAN are known to perform poorly [15]. In comparison to another commonly
used method which also aims to improve this problem, the LDA+U [31, 32],
the EECE is parameter-free [20]. Works by Tran et al. [21] show promising
results in the application of the EECE to transition metal monoxides.
For the EECE only strongly correlated electrons are treated with the Hartree-
Fock (HF) exchange energy (equation 20), for example d or f electrons. Fur-
ther, this treatment is applied only inside the atomic spheres using an aug-
mented plane wave scheme [21], whereas the residual space and electrons are
treated with GGAs or mGGAs (equation 21). This allows maintaining a low
computational demand whilst optimising the description of the correlated elec-
trons with the exact results from the Hartree-Fock equation.

EIECECE[TL] _ E(m)GGA[TL] +a (EfF[wsel] . E(m)GGA[nsel]) (21>

xc T

The exchange and correlation energy of the EECE EEECE[n] is calculated from

the exchange and correlation energy of a GGA or mGGA functional Eimeea [n]

where the exchange energy for the selected electrons Eimeca [nser] is replaced
with the HF exchange energy EF[i).] by a factor of . The default for the
mixing parameter « in the implementation in WIEN2k is 0.25 and ¢, and

nse; are the wave function and electron density of the selected (sel) electrons.

4.2.5 Energy minimisation

To find the minimum energy structure with respect to the chosen parameters
a variation of the unit cell volume is performed. In this work mainly two
different methods were used. The first one is the classic volume optimisation,
which takes the unit cell volume and varies it by predefined percentages, for
example 0, +2, £4 and 6 %. The result is a energy versus volume function
which can be evaluated to find the minimum energy of the structure. For an
example of a volume optimisation see figure 11. To obtain the minimum energy
Ey and the volume at this point 1}, as well as various other characteristic values,
WIEN2k enables the fitting with different equations of state, for example Birch-
Murnaghan [33, 34], Vinet-Rose [35] or Poirier-Tarantola [36]. Throughout
this work the results obtained with the Birch-Murnaghan equation of state are
used. The second method is more elaborate and computationally expensive as
it varies the lattice parameter separately to find the minimum energy structure.
In WIEN2k the script for this is optimize_abc and it enables a optimisation
of lattice parameters for hexagonal and tetragonal (2D) unit cells as well as
orthorhombic or even monoclinic (3D) ones [27].
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Figure 11: Volume optimisation of MnO in the rocksalt AF2 structure (this structure
will be explained in the next section) with the PBE-GGA functional. The black
curve is a polynomial fit, whereas the green dots show the calculated energies for
different volumes. Picture is adapted from own calculations.

4.2.6 Magnetic structures

For a lot of the inspected transition metal compounds, especially the Mn/Fe/Co
/Ni-monoxides (TMOs) with more localised electrons, the magnetic character-
istics are an important factor to find the correct energetic minimum. Mag-
netism mostly comes from exchange splitting and this results in an occupation
of states with different numbers of spin-up and spin-down electrons [26]. For
this a spin-polarised calculation must be performed in WIEN2k via runsp_lapw.
By default this method performs a ferromagnetic calculation with all magnetic
moments aligned in the same direction. This ordering may be correct for Fe,
but TMOs can theoretically exhibit various different ferromagnetic and anti-
ferromagnetic configurations, as well as different crystal structures, see figure
12. Studies by A. Schron et al. [37,38] show that the rs structures prefer-
ably exhibit AF2 ordering and the zb structures exhibit AF1 ordering for the
above mentioned TMOs. Additionally experimental data shows, that the rs
structure is energetically more stable than the zb structure for all of them [37].
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(b) Magnetic configurations of the zinc-blende (zb) structure.

Figure 12: (a) shows the magnetic configurations of the rocksalt structure. There are
5 anti-ferromagnetic orderings (AF1-AF5) and one ferromagnetic ordering (FM) dis-
played. (b) shows the configurations of the zinc-blende structure and there are also 5
anti-ferromagnetic orderings (AF1-AF5) and one ferromagnetic ordering (FM). The
different spin directions are illustrated via green (spin-up) and blue (spin-down) ar-
rows. Pictures are adapted from A. Gosh et al. [17].

4.2.7 Formation energy calculation

The calculation of the formation energy is an important benchmark for DFT
calculations. This work compares the formation energies calculated with dif-
ferent functionals with the experimentally obtained formation energies. With
this comparison the effectiveness of the functionals can be reviewed. Further
the correct prediction for the ground state structure can be tested by calculat-
ing the formation energies of different structures, for example zb versus rs in
TMOs. Figure 13 illustrates how the formation energy can be calculated for
the example of SiO,. Experimentally it is mostly determined with calorimetry.
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Eformation = Eproducts _ Ereactants

Figure 13: The calculation of the formation energy of Si0O5. On the reactant side the
ground state energy of the most stable configuration of Si and O must be known.
For this example this would be cubic Si and the Oy molecule. Same must be known
for the product side. A subtraction of these energies gives the formation energy of
the compound. A negative energy means the product is energetically more stable
than the two separate educts and vice versa. Picture adapted from https://www.
materialssquare.com/blog (12.04.2022)

5 Practical part

The structural data of the calculated compounds are summarised in the sepa-
rate appendix in the form of the *.struct files with excluded symmetry opera-
tions.

5.1 Polymorphic energy ordering of MnO, FeO, CoO
and NiO

The experimental ground state for the transition metal monoxides MnO, FeO,
CoO and NiO is the rs structure (Fm3m) with 6-fold, octahedrally coordi-
nated transition metals, as already discussed in section 4.2.6. Studies by A.
Schron et al. [37,38] and Zhang et al. [39] show deviating results for the ground
state structures obtained with DFT functionals, for example, PBE and SCAN,
which prefer the zb structure (F43m) with 4-fold, tetrahedrally coordinated
transition metals over rs for most of the compounds. To improve the descrip-
tion of the correct ground state structure of TMOs, the exact exchange for
correlated electrons (EECE) on-site hybrid functional proposed by Novak et
al. [20,21] was tested and compared to the results obtained with PBE and
SCAN.

5.1.1 Rocksalt versus zinc-blende structures

First of all the structures of the rs AF2 and zb AF1 polymorphs of MnO, FeO,
CoO and NiO were generated. To take the correct magnetic ordering into
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account, a supercell for each structure was set up, see table 1 for the initial
supercell parameters and figure 14 for an example illustration of the supercells.

Table 1: Parameters for the initial supercell generation of MnO, FeO, CoO and NiO
in the rs AF2 and zb AF1 structure. The lattice parameters a, b and ¢ are in A and
the angles «, 8 and ~ in degrees.

compound a="> c a=p v
MnO 3.14 15.40
FeO 3.04 14.91
o0 8 AF2 301 1477 90.0  120.0
NiO 2.95 14.47
MnO 3.37 4.77
FeO 3.22 4.56
CoO zb  AF1 299 455 90.0  90.0
NiO 3.11 4.40

(a) Supercell of the rs AF2 structure (b) Supercell of the zb AF1 structure
with hexagonal coordination. with tetragonal coordination.

Figure 14: Example illustrations of the supercells generated to take the correct
magnetic ordering into account. The gray-blue spheres show the positions of the the
transition metal atoms and the red spheres show the positions of the oxygen atoms.
Picture adapted from own calculations.

As described in section 4.2.2 the next step was the initialisation via init_lapw
in WIEN2k. The initialisation parameters were set according to table 2 with
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use of the -prec 1 setting. To obtain comparable results it was important to
choose the same parameters for the different polymorphs of the same com-
pound, except for the k-mesh which was set according to the values suggested
during the initialisation process.

Table 2: Initialisation parameters for the TMOs. The values for the RMTs are shown
as: RMT of atom 1 / RMT of atom 2. The value of fftfac defines the enhancement
factor of the FFT grid. The lvns value defines the maximum | value for partial waves
used in the computation of non-muffin-tin matrix elements and gmax is the value
for the Fourier series cutoff for charge densities [27].

Compound RMT k-mesh RKmax fftfac lvns gmax
o IR s

N AF2 ' 8.00 2 6 16
CoO L84 /158 o o
NiO 1.83 / 1.57
e

o AF1 ' 8.00 9 6 16
CoO L84 /158 | o,
NiO 1.83 / 1.57

After the successful initialisation the energy minimisation was performed for
the chosen functionals PBE, SCAN and also the on-site hybrid functionals
PBE-EECE and SCAN-EECE. Figures 16 - 19 show the obtained energy versus
volume curves for all calculated compounds and functionals. The results will
be summarised and discussed in section 6.

To validate the results obtained with the initialisation parameters from table
2 the minimum structures were additionally initialised with higher precision
parameters with use of the -prec 2 setting. This setting featured a denser
k-mesh and increased values for RKmax, fftfac and gmax. Table 3 shows the
parameters used for the validation run and figure 15 illustrates the results in
form of the energy difference of the zinc-blende and rocksalt structure for each
compound with PBE and SCAN in both precision settings. With this results
the -prec 1 setting according to table 2 was decided to be good to go for the
upcoming calculations.
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Table 3: Initialisation parameters for the validation run of the calculation of the
minimum energy structures with higher precision settings compared to the initiali-

sation parameters in table 2.

Compound RMT k-mesh RKmax fftfac lvns gmax
MnO 1.98 / 1.71 25x25x 25
FeO 1.89 / 1.63 28 x 28 x 28
o " AF2 181158 28xasxos O 562
NiO 1.83 / 1.57 28 x 28 x 28
MnO 1.98 /171 21x21x15
FeO 1.89 /1.63 21 x21x15
oo P AP 1gi s 19x19x13 20 5o 02
NiO 1.83 / 1.57 22x22x 16
0 MnO 150 FeO
=75 754
-150 0-—.
il
‘:: 400 prec 1 prec 2 prec 1 prec 2 12 prec 1 | prec 2 prec 1 prec 2
%’ PBE SCAN PBE SCAN
E o e 1250 Nio
LIJE
1 - 1000 - |
LIJN
7 500+
200 prec 1 prec 2 prec 1 prec 2 0 prec 1 | prec 2 prec 1 prec 2

Figure 15: Results of the energy difference between the zb and rs configuration of
MnO, FeO, CoO and NiO calculated with PBE and SCAN and different initialisation
parameters, see table 2 and 3.
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Figure 16: Comparison of the energy minimisation curves of MnO in rs AF2 and zb
AF1 configuration for the PBE and SCAN functional and also for the functionals
mixed with the exact exchange for correlated electrons. EECE 0.4 and EECE 0.55
stand for a mixing parameter o of 0.4 and 0.55 (equation 21), whereas the default
a is 0.25 (EECE with no number added). Picture adapted from own calculations.
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Figure 17: Comparison of the energy minimisation curves of FeO in rs AF2 and zb
AF1 configuration for the PBE and SCAN functional and also for the functionals
mixed with the exact exchange for correlated electrons. Picture adapted from own
calculations.

26



Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar

The approved original version of this thesis is available in print at TU Wien Bibliothek.

] 3ibliothek,
Your knowledge hub

-19982 688 — T . . r .
CoO PBE
-19982.721 | .
[ ] m s AF2
u L] B zb AF1
-19982.754 - LI -
-19982.787 -
-19982.820 -| J
| ]
-19982.853 - " 4
n
|
-19982.886 - - -
-19982.919 -4 T T T T T
8 9 10 11 12 13
T T T T . T
-19978.035 CoO PBE-EECE
[w rsAFz
-19978.068 -| ®m zZbAF1
-
-19978.101 o 4
]
L]
-19978 134 - " 4
L} ]
| | L ]
-19978.167 "u® . 4
—_
[ ] L]
E B an”
O -19978.200 4
-
(4]
T~ .19978.233 - 4
> - : . . ‘ :
(] 84 98 10.8 12.0 132 14.4
S
>
o
—
@D -19975425 ! ! ! ' ! e
Lﬁ Co0 PBE-EECE 0.4
-19975.450 4 | ' rsAF2| A
. ®  zb AF1
-19975.475 | J
-
-19975.500 - " 4
| | -
-
-19975.525 o L M - L] -
[ - = [ ]
Hgm L.
-19975.550 &
-19975.575 - 4
T T T T T T
8.4 9.6 10.8 12.0 132 14.4
~A9Rf2.500 CoO PBE-EECE 0.55
m rsAF2
-19972.832 4 - " zhAF1
-19972.864 -| 4
-19972 896 - n " B
-
n
-19972.928 4 [} B
| | | ] L] 2
i - LY T B
-19972.960 -| LT 4
-19972.992 - 4
T T T T T T
8.4 9.6 10.8 12.0 132 14.4

‘ T . T : T
-19987.690 -| £ SCAN
- W m rsAF2
m zbAF1
-19987.713 q n 8 2O
L. )
[ ™)
-19987.736 -| .
-19987.759 - = £ g
-19987.782 | = = 4
[ ]
| |
g™
-19987.805 g
-19987.828 -| : - : . ‘ -
96 104 11.2 12.0 128 13.6
: T ; ; ; :
-19984.952 R
Co0 SCAN-EECE
-19984.978 " m rsAF2| ]
u zb AF1
-19985.004 L] -
2
-19985.030 i . - .
"
-19985.056 -| - . .
] -
"] -
-19985.082 am =
-19985.108 -| £
T T T T :
8 9 10 11 12 13
-19983.28 ' ' j j j ]
CoO SCAN-EECE 0.4
-19983.32 m rsAF2 A
m zb AF1|
-19983.36 - .
-
n n
-19983.40 - " " .
n Mgyt
-19983.44 - u i
L ]
L] ]
-19983.48 "t 4
-19983.52 - =
: . T T T T
8.4 9.6 108 12.0 13.2 14.4
90172 Co0 SCAN-EECE 0.557
m rsAF2
~19981.76 1 o = zbAF1|
-19981.80 - . . -
| | L |
| ]
" ]
19981.84 - e i
]
-
-19981.88 - - 2
- =
-19981.92 - — R
-19981.96 - 3
: T T : T T
8.4 96 108 12.0 13.2 14.4

Volume (A3 / atom)

Figure 18: Comparison of the energy minimisation curves of CoO in rs AF2 and zb
AF1 configuration for the PBE and SCAN functional and also for the functionals
mixed with the exact exchange for correlated electrons. Picture adapted from own
calculations.
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Figure 19: Comparison of the energy minimisation curves of NiO in rs AF2 and zb
AF1 configuration for the PBE and SCAN functional and also for the functionals
mixed with the exact exchange for correlated electrons. The seemingly flat curves
are a result of the large energy differences between rs AF2 and zb AF1 for NiO.
Picture adapted from own calculations.

5.1.2 Distorted structures

While in section 5.1.1 the polymorphic energy ordering of the ideal rs and
zb structures of MnO, FeO, CoO and NiO was examined this section aims
to compare the polymorphic energy ordering of the distorted structures with
use of a ¢/a energy optimisation. For this the lattice parameters ¢ and a were
varied for predefined ratios while maintaining a constant volume. Studies from
Schron et al. [38] show, that all of the above mentioned compounds exhibit
distortions from the ideal rs and zb structures both for experimental results
and DF'T calculations.

To set up the calculations the structures correlating with the energetic minima
of the volume optimisations in section 5.1.1 were copied to a new directory and
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re-initialised in WIEN2k. After generating the desired c¢/a - steps with the
command z optimize and the setting Vary c¢/a ratio with constant volume the
energy minimisation could be performed. The results for the minimum energies
as well as the ¢/a distortions and the lattice parameters for each compound
and functional can be found in table 4 and will be discussed in section 6.

Table 4: Results of the c¢/a energy optimisation of the TMOs starting from the
ideal rs and zb minimum structures, calculated with the functionals PBE, PBE-
EECE, SCAN and SCAN-EECE. The table displays the c¢/a distortion in %, the
total energy in Rydberg and the unit cell parameters a and ¢ in Angstrom.

. c/ a distortion total energy a c

compound  functional in % in eV /atom in A in A
rs PRE —4.3 —16788.570 3.19  14.95

2b -7.0 —16788.699 3.39 4.46

rs —238 —16785.602 3.19 15.21
MO 2b PBE-EECE —6.4 —16785.645 3.45 4.56
rs SCAN -29 —16793.524 3.15  15.00
2b ~7.0 —16793.576 3.39 4.46

rs -1.9 —16791.736 3.16  15.21
2b SCAN-EECE —6.1 —16791.718 3.42 4.54

rs PRE 15.9 —18341.216 290 16.45

2b —12.2 —18341.238 3.34 4.15
rs —4.6 —18337.355 3.15 14.73
FeO 2b PBE-EECE —16.8 —18337.358 3.54 4.16
© rs SCAN 14.4 —18346.049 2.80  16.20
2b —20.7 —18346.020 3.48 3.91
rs —4.6 —18343.798 3.11  14.54
2b SCAN-EECE —20.2 —18343.755 3.54 4.00
rs PRE 14.6 —19982.803 2.86 16.06
2b -2.8 —19982.899 3.20 4.40
rs —1.0 —19978.171 3.06 14.87
CoO 2b PBE-EECE —1.6 —19978.200 3.30 4.59
rs SCAN —5.0 —19987.749 3.10  14.42
2b 1.4 —19987.810 3.20 4.59
rs —0.7 —19985.090 3.02  14.69
2b SCAN-EECE —2.0 —19985.054 3.26 4.52
rs PRE —0.6 —21715.582 208  14.51
2b —15.6 —21715.482 3.33 3.98
rs —0.1 —21710.103 3.00 14.65
NiO 2b PBE-EECE —10.7 —21709.582 3.33 4.21
rs SCAN —0.1 —21720.774 296  14.46
2b —15.3 —21720.310 3.33 3.99
rs —0.3 —21717.734 208  14.54
2b SCAN-EECE —11.8 —21716.802 3.31 4.12
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5.2 Polymorphic energy ordering of other problematic
transition metal compounds

In 2018 Zhang et al. [39] demonstrated the efficiency of the SCAN functional
in predicting the correct crystal structures of main group compounds, whereas
for transition metal compounds this prediction, by their own words, remains a
challenge. The EECE functional is suited very well for calculations of transi-
tion metal compounds as Tran et al. [21] demonstrated in their work. In this
section a selection of transition metal compounds which were already known
to perform poorly with SCAN from the works of Zhang et al. [39] were evalu-
ated with the SCAN-EECE functional. Table 5 shows the chosen compounds,
their experimentally obtained structures and structures which were wrongfully
found to be more stable with use of the SCAN functional.

Table 5: A list of transition metal compounds compiled from the works of Zhang
et al. [39] where the experimental structures do not agree with the ground state
structures calculated with SCAN. The space groups of the structures are represented
with the Hermann-Mauguin notation. For some compounds more than one structure
with a total energy lower than the experimental structure was found, therefore they
were indexed with whole numbers, beginning with 0 for the most stable of them.

. SCAN - more stable space groups
compound experimental space group

0 1 2
AgF Fm3m Cmem P6m?2 Pm3m
AgSe Fa3m Fm3m  P63/mmc P6m?2
CrO Fm3m Ccem P4/mmm
Cu,Se Fm3m P4,
Cul F43m P2, /m
CuSe Cmem F43m
LaN Fm3m Pmmn
MnS Fm3m P2, I4m2
MnSe Fm3m P2, I4m?2
MoAs Pnma P6m2
NbN P63 /mmc P6m?2 P6m?2
PtO P4y /mme Pnma
TiS R3m P6m2 P6m2 P63/mmc

The structures were imported and initialised in WIEN2k with init_lapw with
use of the -prec 2 setting. Again it was very important to use the same
parameters for the different structures of each compound to obtain comparable
results. In table 6 the initialisation parameters for each structure can be found.
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Table 6: Initialisation parameters for the transition metal compounds. The values
for the RMTs are shown as: RMT of atom 1 / RMT of atom 2. HDLOs are
generally used to remove any larger linearisation errors, they contain the second
energy derivative of the radial wave function [27].

compound RMT RKmax fftfac lvns gmax hdlo

AgF 2.27 / 2.05 9.00 3 6 20 yes
AgSe 2.33 /2.21 9.00 2 6 16 yes
CrO 1.86 / 1.68 8.00 2 6 16 yes
CuySe 2.05 / 1.95 8.50 2 6 16 yes
Cul 2.07 / 2.07 9.00 2 6 16 yes
CuSe 1.92 / 1.83 8.50 2 6 16 yes
LaN 2.26 / 1.85 8.50 2 6 16 yes
MnS 2.17 / 1.86 8.49 3 6 20 yes
MnSe 2.18 / 2.07 9.00 3 6 20 yes
MoAs 2.14 / 2.14 10.00 3 6 20 yes
NbN 2.02 / 1.74 8.05 3 6 20 yes
PtO 1.84 / 1.51 7.20 3 6 20 yes
TiS 2.09 / 1.89 8.60 3 6 20 yes

After this the minimum energies of the cubic structures were calculated via
the volume optimisation method, whereas other structures such as hexagonal,
orthorhombic or monoclinc were calculated with the optimize_abc method. The
resulting energies for all structures calculated in WIEN2k with SCAN and
SCAN-EECE can be found in table 7 and will be summarised and discussed
in section 6.
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Table 7: Results of the total energies with SCAN and SCAN-EECE and energy
differences to the experimental structures (negative means more stable than exp.).

total energy

difference to exp.

compound in eV / atom in meV / atom
SCAN SCAN-EECE SCAN SCAN-EECE

exp. —73712.571 —73709.184
AoF 0 —73712.582 —73709.186 —10.9 —-1.9
& 1 —73712.578  —73709.181 —6.4 2.9
2 —73712.576 —73709.179 -5.1 5.0

exp. —105423.425 —105420.033
AoSe 0 —105423.553 —105420.167 —128.0 —133.6
8 1 —105423.505 —105420.119 —80.1 —86.0
2 —105423.460 —105420.091 —-35.0 —57.6

exp. —15326.867 —15325.260
CrO 0 —15327.152 —15325.435 —284.7 —175.9
1 —15326.923 —15325.300 —56.5 —40.1

CuSe P —52076.657 —52071.858
2 0 —52076.735 —52071.896 —78.7 —37.3

cul &P —119388.677 —119385.121
0 —119388.683  —119385.120 —5.9 0.7

CuSe  EXP- —55593.065 —55589.250
0 —55593.074 —55589.217 -9.5 33.3

LaN &P —116368.676  —116 368.645
0 —116368.677 —116368.645 —0.5 0.3

exp. —21202.955 —21201.331
MnS 0 —21203.019 —21201.330 —63.8 1.8
1 —21203.011 —21201.324 —56.2 7.7

exp. —48839.708 —48838.092
MnSe 0 —48839.782 —48838.110 —74.4 —18.2
1 —48839.778  —48838.107  —70.8 —154

MoAs &P —85873.992  —85872.199
0 —85873.996 —85872.172 —4.5 26.6

exp. —52733.896 —52732.872
NbN 0 —52733.918 —52732.903 —22.3 —30.1
1 —52733.918 —52732.903 —22.3 —30.1

pto &P —251992.879  —251991.645
0 —251993.046  —251991.817 —167.2 —172.0

exp. —17055.681 —17054.641
TiS 0 —17055.834 —17054.848 —153.1 —206.4
1 —17055.834 —17054.848 —153.2 —206.4
2 —17055.766 ~ —17054.749  —84.5 —107.4
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5.3 Formation energy calculations

As described in section 4.2.7 the formation energy can be determined when the
ground state energy of the compound and the most stable configurations of
each atom of the compound are known. In this section the formation energies
of the TMOs shown in 5.1 and other problematic transition metal compounds
shown in 5.2 were calculated. The ground state structures for the compounds
were taken from the already existing calculations in the sections mentioned
above. The crystallographic structures of the TMOs were the rs structure
(Fm3m) and the 2b structure (F43m). The structures of the problematic
transition metal compounds are given in table 5. The most stable crystallo-
graphic structures of the atomic components were looked up with help of the
Materials Project [40], Aflowlib [41], the Open Quantum Materials Database
(OQMD) [42,43] and the Inorganic Crystal Structure Database (ICSD) [44]

and can be found in table 8.

Table 8: Elements and their crystallographic structures in the Hermann-Mauguin
notation which were used for the calculation of the formation energy. Gaseous
molecules were treated separately, see the following paragraphs.

element structure element structure
Ag Fm3m Mo Im3m

As R3m N N, - gaseous
Co P63/mmc Nb Im3m

Cr Im3m Ni Fm3m

Cu Fm3m O O, - gaseous
F F, - gaseous Pt Fm3m

Fe Im3m S Fddd

I Cmce Se P3121

La P63/mmc Ti P63 /mmc
Mn Fm3m

The structural data of the solids was imported in WIEN2k and ready for the
initialisation and energy minimisation. Here I would like to thank Dr. Oleg
Rubel for providing me a ready-to-use .struct file of the manganese structure,
as this structure and its magnetism turned out to be rather complicated to
generate. The structures of the gaseous molecules Fy, Ny and O, were generated
by hand. For this a primitive unit cell with the lattice parameters (30, 30,
32) Bohr and 90° angles was generated in WIEN2k. Then two atoms were
positioned on the edges of the unit cell. For the example of Oy a bondlenght
of 121 pm was estimated, which led to the positions (0, 0, 0.03573) and (0, 0,
0.96427) for the two oxygen atoms. The result was a cell with oxygen molecules
separated by vacuum which allowed the calculation of the ground state energy
of the molecule, figure 20 illustrates such a structure.
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s %
Figure 20: Example illustration of a structure generated for the calculation of the
ground state energy of the gaseous molecules in table 8. The red spheres show the

positions of the atoms and the bonds are symbolised with a red line connecting two
atoms from neighbouring unit cells. The fine grey line illustrates the unit cell.

This structure was then initialised and the energy minimisation was performed
with the -it setting for an iterative diagonalisation and -fc I -min to minimise
the forces in the scf cycles. The calculations were very resource demanding,
especially for memory. Therefore they were performed via MPI parallelisation
[27] with a cluster of up to 10 workstations with 32 GB RAM each. For the
SCAN functional it was further needed to find the optimal bond length of the
molecule by hand as the force minimisation (-fc¢ I -min) for this functional
was not implemented in WIEN2k yet. For this the positions of the atoms
were varied by small steps in both directions and the corresponding energies
were calculated. The result was an energy versus bond length curve with a
distinctive minimum energy. Figure 21 shows the curve calculated for the O,
molecule with the SCAN functional.

-300.8912 ; : ;
0, SCAN energy optimisation
-300.8914 -
—~-300.8916 - o
>
3
>
2
5 -300.8918 -
c
L
-300.8920 .
-300.8922 N -
T T T T d T T
2.24 226 2.28 2.30 2.32

Bond length (Bohr)

Figure 21: Energy minimisation of the O, molecule with the SCAN functional in
WIEN2k. The green dots show the calculated energies for different bond lengths
and the black line shows a polynomial fit of the results.
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With all the structures set up, the initialisation was performed with parameters
for RMT and RKmax according to table 9 and the -prec 2 setting. The
initialisation settings were chosen in a uniform way for each compound and
the atomic components of this compound to ensure consistent results.

Table 9: Initialisation parameters for the calculation of the formation energies of the
transition metal compounds and their atomic components. Each row corresponds
to the parameters used for the compound given in the first row.

comp. RMT RKmax RMT RKmax RMT RKmax

AgF  2.07/127 650 Ag 207 1059 F, 127 650
AgSe 233 /221  9.00 Ag 233 949 Se 221  9.00
CoO 1.84/110 600 Co 184 1004 O, 110  6.00
CtO 186 /110 600 Cr 18 1015 0O, 110  6.00
CuSe 2.05/195 850 Cu 205 894 Se 195 850
Cul  207/207 900 Cu 207 900 I 207  9.00
CuSe 1.92/1.83 850 Cu 192 892 Se 183 850
FeO 1.89 /1.10 6.00 Fe 189 1031 O, 110  6.00
LaN  191/100 540 La 191 1031 N, 100  5.40
MnO 1.98/110 600 Mn 198 1080 O, 110  6.00
MnS 217 /186 849 Mn 217 991 S 186  8.49
MnSe 2.18 /207  9.00 Mn 218 948 Se 207  9.00
MoAs 2.14 /214 10.00 Mo 214 1000 As 214  10.00
NbN  1.91/100 540 Nb 191 1031 N, 100  5.40
NiO 1.83/110 600 Ni 1.8 998 O, 110  6.00
PtO  1.84 /110 6.00 Pt 184 1004 O, 110  6.00
TiS  2.09/18 860 Ti 209 951 S 189  8.60

The results of the ground state energies calculated in WIEN2k for each of the
structures can be found in the tables 10, 11, 12 and 13 and will be summarised
and discussed in section 6.
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Table 10: Results of the ground state energies of the TMOs in the rs and zb con-
figurations and their atomic components for the PBE and PBE-EECE functional as
well as the calculated formation energies in eV / atom.

ground state energy in Ry

form. energy

compound  functional compound  atom 1 atom 2 in eV / atom
rs —4935.72 ~1.28
MOy 493576 103463 —1.41
N =5392.19 o ~0.86
b —5392.20 ~0.88
PBE —300.72
o ~58TASL oo ~0.61
b —5874.84 ' —0.70
s —6384.24 —0.63
NIO- _g3sanr  OUALOT —0.53
TS —4934.85 —1.78
MnO -y 493486 163361 ~1.82
o 7 T o
PBE-EECE | ~300.72 '
o ™ —587345 o ~1.51
b —5873.46 ' —1.54
s —6382.63 —1.52
NIO— _G3s2.47 SU40.73 ~1.00

Table 11: Results of the ground state energies of the TMOs for the SCAN and
SCAN-EECE functional.

ground state energy in Ry

form. energy

compound  functional compound  atom 1 atom 2 in eV / atom
rs —4937.18 —1.90
MnO -y _4937.00 103573 ~1.95
o —5393.62 ~1.22
b —5393.61 ~1.19
SCAN —300.89
o S58T6.27 —1.04
M —5876.29 ' ~1.10
s —6385.77 ~1.29
NiO _6385.63 004220 —0.76
rs —4936.66 —92.08
MnO- _4936.65 163515 —2.06
ro RS o
©  SCAN-EECE ' —~300.89 ‘
CoO 7S —b&75.49 _5574.03 —1.91
b _5875.47 ' —1.87
i rs —6384.87 —2.18
NiO- _g3sa.60 0467 ~1.25
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Table 12: Results of the ground state energies of the problematic transition metal
compounds with different crystallographic structures and their atomic components
for the SCAN functional as well as the calculated formation energies in eV / atom.

ground state energy in Ry form. energy

compound compound atom 1 atom 2 in eV / atom
exp. —10835.54 —1.10
0 —21671.08 —1.11
AgF 1 1083554 —10635.65  —399.46 110
2 —10835.54 —1.11
exp. —15496.96 0.11
2 —15496.98 —0.02
AgSe 4 3099394 —10635.65 —14583.97 0.03
5 —15496.96 0.07
exp. —2253.00 —1.60
CrO 0 —4506.08 —4204.63  —300.89 —1.89
16 —2253.01 —1.67
exp. —11482.69 B 0.02
CugSe 1 _45930.84 3310.69 14583.97 L 0.05
exp. —17549.81 B —0.12
Cul 0 _35099.63 3310.69 56956.43 013
exp. —49032.18 B —0.14
CuSe 0 _8172.03 3310.69 14583.97 015
exp. —17105.85 _ —1.52
LaN 0 _34911.70 67984.20 219.15 159
exp. —3116.78 —1.00
MnS 0 —3116.79 —4635.73 —25560.42 —1.06
1 —6233.57 —1.07
exp. —7179.30 —0.78
MnSe 0 —7179.32 —4635.73 —14583.97 —0.85
1 —14 358.63 —0.85
exp. —50492.98 B —0.26
MoAs 0 19623.95 8100.20 9046.01 0.97
exp. —15503.45 —1.30
NbN 0 —T7751.73 —T7641.96  —219.15 —1.33
1 —T7751.73 —1.33
exp. —74084.54 B —0.42
PtO 0 148 169.18 36891.76 300.89 059
exp. —7521.42 —1.54
: 0 —2507.16 —1.69
TiS 1 950716 —3416.30 —25560.42 169
5 —5014.30 —1.62
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compound compound atom 1 atom 2 in eV / atom
exp. —10835.00 —1.18
0 —21669.99 —1.18
AgF 1 10835.00 —10635.10  —399.46 116
—10835.00 —1.17
exp. —15496.46 0.11
2 —15496.48 —0.02
AgSe 4 30992.95 —10635.15 —14583.97 0.02
5 —15496.47 0.05
exp —2252.76 —2.04
CrO 0 —4505.57  —4204.03  —300.89 —2.22
16 —2252.77 —2.08
exp —11481.64 _ —0.11
Cu2Se 1 45 .926.60 3310.15 14583.97 014
exp. —17549.29 B —0.24
Cul 0 35 098.50 3310.15 56956.43 094
exp. —49028.81 B —0.17
CuSe 0 817146 3310.12 14583.97 0.4
exp. —17105.85 _ —1.50
LaN 0 _34911.69 67984.19 219.15 150
exp. —3116.54 —1.35
MnS 0 —3116.54 —4635.15 —25560.42 —1.34
1 —6233.08 —1.35
exp. —7179.07 —1.03
MnSe 0 —7179.07 —4635.18 —14583.97 —1.04
1 —14358.14 —1.05
exp. —50491.92 B —0.19
MoAs 0 _19692.93 8099.95 9046.01 _0.16
exp. —15503.17 —1.35
NbN 0 —7751.59 —T7641.81 = —219.15 —1.39
1 —7751.59 —1.39
exp. —74084.18 B —0.46
PtO 0 148 168.46 36891.57 300.89 _0.64
exp. —17520.96 —1.43
. 0 —2507.02 —1.64
TiS 1 950702 —3416.02  —25560.42 164
5 —5014.00 —1.54
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6 Results and Discussion

6.1 Polymorphic energy ordering of MnO, FeO, CoO
and NiO

6.1.1 Rocksalt versus zinc-blende structures

The results for the comparison of the transition metal monoxides MnO, FeO,
CoO and NiO in the rs AF2 and zb AF1 configuration with the functionals
PBE, SCAN, PBE-EECE and SCAN-EECE are displayed in table 14 and
figure 22.

Table 14: Energy differences of the zinc-blende (E.;) and rocksalt (E,s) structures
of the tested TMOs. Positive values mean the rocksalt structure is energetically
favoured versus the zinc-blende structure. For FeO and NiO, the EECE functionals
with a mixing parameter of 0.55 are not calculated, the 0.4 mixing parameter already
prefers the rocksalt configuration for PBE-EECE and SCAN-EECE. Generally, a
change of the mixing parameter o from its standard value of 0.25 is not recommended
and is used in this work just for scientific interest.

E., - E.s in meV / fu.

functional MnO  FeO  CoO  NiO
PBE 250 92 264 213
SCAN 00 127 -156 1020
PBE-EECE 84 20 58 1069
SCAN-EECE 38 143 751897
PBE-EECE 0.4 20 8 5 1597
SCAN-EECE 0.4 08 186 141 2502
PBE-EECE 0.55 23 i 39 i
SCAN-EECE 055 145 _ 188 i

The results of the PBE functional, a GGA, show a poor energetic description
regarding the experimental ground state structure - the rocksalt configura-
tion [37]. For this functional, a correct result can only be obtained for NiO.
All tested TMOs have partially filled 3d-bands where strong electron corre-
lation effects occur. This means that the electrons can not be appropriately
described using a non-interacting model such as the LDA or the GGA provide.
The SCAN functional, a meta-GGA, although not taking the strong corre-
lation effects into explicit consideration either, provides a trend in the right
direction for this problem. With this, the ground state structures of NiO and
FeO are described correctly, and the energy differences between zb and rs are
improved for all four materials.

To improve the description of correlated electron systems, a common method
is the GGA+ U approach [31,32]. This is an empirical method where param-
eters that depend on the system and the property under observation have to
be adjusted. Within the GGA+ U model, the Hubbard U term defines the
Coulomb interaction potential and J the exchange constant. This allows a
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customised treatment of the orbitals for satisfactory results.

However, this work aims to test the EECE functional in combination with PBE
and SCAN. The general idea of this method is that the uncorrelated states are
depicted sufficiently with the GGAs mentioned, whereas the correlated elec-
trons are treated with an exact Hartree-Fock (HF') exchange term, see section
4.2.4 for details. With this, a significant improvement is expected for the tested
TMOs. Previous works by Tran et al. [21] already showed promising results in
the application of the EECE to the TMOs.

PBE-EECE with the standard mixing parameter « of 0.25 gives the correct
ground state structure for NiO and FeO, with the trend again pointing in
the right direction for all the compounds. PBE-EECE with increased mixing
parameters, although a variation of « is not the intended use of the EECE
method, continues this trend, resulting in the correct prediction for all tested
TMOs with an « of 0.55.

And finally, the SCAN-EECE functional allows predicting the correct ground
state structures for all tested compounds. The results discussed above are
visualised as bar plots in figure 22.
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Figure 22: Energy differences of the zinc-blende (E,;) and rocksalt (E,s) structures
of the TMOs. A graphical representation of table 14, the energy differences were
ordered from lowest to highest.
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In table 15 important calculated properties of MnO are listed compared to the
experimental results from literature. The lattice constant ag is estimated best
with PBE, closely followed by SCAN-EECE and SCAN. The bulk modulus B
is best assessed with the PBE functional. The band gap E, is underestimated
by more than a factor of 2 for all tested functionals, although combining with
the EECE increases the obtained values. Finally, the magnetic moment p is
best represented by the PBE-EECE functional.

Table 15: Results for the lattice constant ag, the bulk modulus By, the band gap E,
and the magnetic moment p of the Mn atom for the rs AF2 configuration of MnO,
calculated with different functionals and compared to the experimental data [37]. In
WIEN2k, the SCAN functional is not self-consistent. Instead the PBE potential is
used for the calculation; therefore E, and p for the SCAN functionals were omitted
from the results.

functional ag in A Bypin Gpa E,;ineV pin uB
PBE 4.44 149.23 0.86 4.39
SCAN 4.41 166.63 - -
PBE-EECE 4.49 143.86 1.21 4.65
SCAN-EECE 4.45 160.76 - -
PBE-EECE 0.4 4.51 141.33 1.34 4.74
SCAN-EECE 0.4 4.47 158.08 - -
PBE-EECE 0.55 4.53 138.93 1.45 4.80
SCAN-EECE 0.55 4.48 156.12 - -
Experiment 4.4365, 4.4315 149.6, 146.7  3.6-3.9 4.58

6.1.2 Distorted structures

In table 16 the distorted TMO structures calculated with the c¢/a energy op-
timisation (see section 5.1.2) are compared to the ideal rs and zb structures.
Table 4 shows that depending on the functional and compound significant ¢/a
distortions of the ideal lattice structures from up to 20 % can be observed
with this method. The results for the energy comparison show that, as ex-
pected [38], the distorted structures are energetically favoured for most of the
compounds. For MnO and FeO, all structures calculated with the tested func-
tionals show results that indicate a more stable distorted structure. CoO rs
exhibits stable distorted structures with PBE and SCAN, whereas the results
obtained with the rest of the functionals show minimal energy differences be-
tween the ideal and distorted structures. The same applies for NiO, but this
time NiO zb shows stable distorted structures with SCAN, PBE-EECE and
SCAN-EECE. The remaining results only show a slight deviation in energy.
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Table 16: Comparison of the minimum energies of the ideal rocksalt and zinc-blende
structures versus the distorted structures Ey;s with the functionals PBE, SCAN,
PBE-EECE and SCAN-EECE for MnO, FeO, CoO and NiO.

Eiq - Egis in meV / fu.

o
o

2250 e

Functional Structure FeO CoO NiO
7S 65.9 69.3 —6.4
PBE 2 16.1 26 6.7
TS 49.8 34.6 —4.2
SCAN zb 116.9 0.7 87.5
TS 13.0 -3.5 -5.9
PBE-EECE 2b 48.3 —-3.9 21.7
s 17.5 —1.0 —1.5
SCAN-EECE 2b 74.2 2.3 30.8
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Figure 23: Graphical representation of the energy differences between the distorted
zinc-blende and distorted rocksalt structures for MnO, FeO, CoO and NiO calculated
with PBE, SCAN, PBE-EECE and SCAN-EECE.
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Despite the distorted structures being energetically more stable overall, the
comparison between the minimum energies of the distorted zinc-blende (E.;_g;5)
and distorted rocksalt (E,s_gs) structures remains mostly the same as for the
ideal structures. Figure 23 shows the comparison of the distorted structures
for the PBE, SCAN, PBE-EECE and SCAN-EECE functional. The verdict
from the ideal structures fundamentally remains the same, with just minor
energy deviations compared to the distorted structures. SCAN-EECE again
is the only tested functional to predict the correct ground state structure for
all four TMOs. The only change in prediction is for FeO with the PBE-EECE
functional. Here the ideal structure shows a slightly positive value, whereas
the distorted structure shows a slightly negative value.

6.2 Polymorphic energy ordering of other problematic
transition metal compounds

In addition to the materials discussed in the sections above, further compounds
that contain transition metals were tested. This section treats materials which
are known to perform poorly with regards to their energetic ground state struc-
ture calculated with the SCAN functional, see section 5.2. Figure 24 shows
a diagram comparing the energies of the minimum structures (E,,;,) and the
experimental structure (E.,,) calculated with SCAN and SCAN-EECE. The
results confirm that the SCAN functional performs poorly for each selected
compound and structure. A negative value of E,;;, - E¢;, means that the com-
pared minimum structure wrongfully is more stable than the experimentally
determined structure. For AgF two of the three tested structures show the cor-
rect result with SCAN-EECE and overall, the result is improved for all three
tested structures. For AgSe, NbN, PtO and TiS, applying the SCAN-EECE
functional worsens the outcome for all structures, whereas the results for CrO,
CuySe and MnSe are improved but still not correct. Cul, CuSe, LaN, MnS
and MoAs show the proper ground state structure with SCAN-EECE where
SCAN failed for each of them. The box-whisker-plot inserted as a small dia-
gram in figure 24 shows an improvement for the mean value of E,;,, - E,p over
all tested structures of about 14 meV / atom for the SCAN-EECE functional
compared with SCAN.
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Figure 24: Comparison of the energy differences between the minimum energy struc-
tures and the experimental structure. The black dots in the diagram show the re-
sults obtained with the SCAN functional and the red dots show the results with the
SCAN-EECE functional. Details about the naming scheme of the different mini-
mum structures on the left side of the diagram can be found in table 5. The small
inserted diagram shows a box-whisker-plot for all structures calculated with SCAN
(black) and SCAN-EECE (red). The boxes show the range from the 25th percentile
to the 75th percentile. In these boxes the median (line) and the mean (square) are
pictured and the value for the mean is quoted. The whiskers show the range of the
obtained values without the outliers. The outliers are pictured diamond shaped.
Every value that ranges higher or lower than 1,5 times the interquartile range (IQR)
is depicted as an outlier.

6.3 Formation energies

In figure 25 the formation energies of MnO, FeO, CoO and NiO in the rs and zb
configuration calculated with the PBE, SCAN, PBE-EECE and SCAN-EECE
functionals are compared to the values from literature. The formation energy
for the experimental ground state structure (rs) is best approximated for MnO
with SCAN-EECE and SCAN, for FeO with PBE-EECE and for CoO and NiO
with SCAN. Figure 25 shows that for the calculation of the formation energies
of the TMOs finding the correct ground state structure is not as important
compared to the choice of the functional used for the calculations. In this
case the SCAN functional is the best overall choice to calculate the formation
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energy. In the next paragraph a wider variety of compounds will be compared
to their formation energy values from literature and an overview of SCAN
versus SCAN-EECE will be discussed.
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Figure 25: Illustration of the formation energies of MnO, FeO, CoO and NiO in the
rs and zb configuration calculated with the PBE, SCAN, PBE-EECE and SCAN-
EECE functionals and compared to the values from literature (dotted line, Source:
The Open Quantum Materials Database [42,43]). See table 17 (appendix) for the
literature values.

Figure 26 compares the formation energies of all compounds in their experi-
mental ground state structure which were calculated throughout this work. A
result close to 0 means, that the ground state energy obtained with DFT is
similar to the experimental ground state energy obtained from literature. For
this selection of compounds, of which all are known to be problematic to cal-
culate with DFT, SCAN tends to underestimate the formation energy (more
positive values), whereas SCAN-EECE overestimates it. Especially for the
transition metal oxides CoO, CrO, FeO and NiO the spread of the calculated
formation energy between SCAN and SCAN-EECE is considerable. Although
SCAN-EECE predicts the correct ground state structure for CoO, FeO and
NiO in contrast to SCAN, the formation energies for these compounds are
better predicted with SCAN. The box-whisker-plot in figure 26 further illus-
trates this conclusion. The mean energy difference of all calculated structures
to the literature in figure 26 is 0.072 eV / atom for SCAN and -0.157 eV / atom
for SCAN-EECE.
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Figure 26: Comparison of the calculated formation energies for the experimental
structures with SCAN and SCAN-EECE versus the ground state energies obtained
from literature. Sources for the literature energies: The Open Quantum Materials
Database [42,43], The Materials Project [40] (*) and the works from Zhang et al. [39]
(**). See table 17 (appendix) for the literature values. The small inserted diagram
shows a box-whisker-plot for all structures calculated with SCAN (black) and SCAN-
EECE (red).

7 Summary

To compare the EECE with the PBE and SCAN functionals, this work focuses
mainly on the energetic description of compounds with correlated electrons.
A part of the calculation is concentrated in the polymorphic energy ordering,
where the compounds MnO, FeO, CoO and NiO are observed in detail regard-
ing the rocksalt and zinc-blende crystal structure. The results of this part are
also published in the works of A. Gosh et al. [17]. Further, a wider variety of
compounds selected from the works of J. Sun et al. [15] are evaluated for the
polymorphic energy ordering.

The results, first of all for MnO, FeO, CoO and NiO, show that PBE pre-
dicts the wrong ground state structure for three of four compounds and SCAN
for two of four. In contrast, PBE-EECE improves the prediction for all com-
pounds (two of four correct), and SCAN-EECE achieves an accurate prediction
of the ground state structure for all four compounds with little to no increase
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in computing time (see table 14 and figure 22). The tests with a wider va-
riety of polymorphic compounds confirm the improvement of SCAN-EECE
over SCAN. This variety features 13 compounds and 23 structures, excluding
the experimentally confirmed ground state structures (see table 5). The mean
value of the calculated total energies of the structures subtracted by the total
energy of the experimentally confirmed ground state structures is improved by
14 meV / atom (figure 24).

The second part of the work examines the formation energies of the compounds
with PBE, SCAN, PBE-EECE and SCAN-EECE. For the formation energies
of MnO, FeO, CoO and NiO, none of the functionals perform equally well
with all four compounds, and only the PBE functional performs poorly for all
of them (see figure 25). Interestingly the formation energies for the rocksalt
and zinc-blende structures show very similar results, except for NiO, which
concludes that finding the correct ground state structure is not as important
compared to the choice of the functional used for the calculations, at least for
the tested compounds.

Finally, the formation energies of 17 different compounds obtained with SCAN
and SCAN-EECE are compared to the energies from the literature. Overall
the calculated formation energies for SCAN differ 0.072 eV / atom to the lit-
erature values and for SCAN-EECE —0.157 eV / atom (see figure 26).

The SCAN-EECE functional improves the evaluation of the correct ground
state structures of transition metal compounds, especially for the tested tran-
sition metal monoxides. All four structures are predicted correctly. Whereas
for calculating the formation energies, a combination of SCAN with EECE
overall leads to worse results.
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9 Appendix

*

For the structural data of the calculated compounds in the form of the *. struct

files with excluded symmetry operations see the additional *.tzt files.

Table 17: Literature formation energies for the tested transition metals. Sources:
The Open Quantum Materials Database [42,43], The Materials Project [40] (*) and
the works from Zhang et al. [39] (**).

formation energy

compound in eV / atom
TiS -1.373
PtO** -0.37
NiO -1.242
NbN -1.218
MoAs* -0.232
MnSe -0.889
MnS -1.11
MnO -1.996
LaN -1.572
FeO -1.415
CuSe -0.217
Cul -0.369
CuySe -0.228
CrO* -1.605
CoO -1.233
AgSe* -0.148
AgF -1.052
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PBE

CoO rock-salt AF2
R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
5.657771 5.657771 27.719699 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
Col NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
Co2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
= LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

Dek.
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W at TU Wien Bibtlo

>
z

pr

@00 rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m

ODE OF CALC=RELA unit=ang

25.752400 5.752400 28.183325 90.000000 90.000000120.000000

TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

MULT=1 ISPLIT=4

1 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0

CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

MULT= 1 ISPLIT=4

2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0

CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000

MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0

CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

2  NUMBER OF SYMMETRY OPERATIONS
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CoO rock-salt AF2
R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
5.770956 5.770956 28.274239 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
Col NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
Co2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS
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iothek.

AN-EECE

QU] Wi%l Bibl

00 rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
.696000 5.696000 27.907000 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS
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m:

O rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
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5.807715 5.807715 28.454335 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
Col NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT= 4
Co2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT= 2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS
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CAN-EECE 0.4

oO rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
/733723 5.733723 28.091820 90.000000 90.000000120.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
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S MULT=2 ISPLIT= 4
5 -3: X=0.75000000 Y=0.75000000 Z=0.75000000
§ NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
S 0.0000000 1.0000000 0.0000000
2 0.0000000 0.0000000 1.0000000
~12 NUMBER OF SYMMETRY OPERATIONS
X
‘2PBE-EECE 0.55
.
-%DOO rock-salt AF2

-QE LATTICE,NONEQUIV.ATOMS: 3166 R-3m
mI\ﬂODE OF CALC=RELA unit=ang
.844014 5.844014 28.632179 90.000000 90.000000120.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
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Col NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT= 4
Co2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT= 2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE 0.55

(@)

00 rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
733723 5.733723 28.091820 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS
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ek

00 zincblende AF1

LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2

RELA
1997828 5.997828 8.481797 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
1 NPT= 781 R0=0.00005000 RMT= 1.84 7:27.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
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0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Co2 NPT= 781 R0=0.00005000 RMT= 1.84 Z:27.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT= 2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
Ol NPT= 781 R0=0.00010000 RMT= 1.58 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

SCAN

gbar

2 Co0 zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.080000 6.080000 8.598000 90.000000 90.000000 90.000000

0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

ginal versi
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IS

5

& ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
85  MULT=1 ISPLIT=-2

=@ol  NPT= 781 R0=0.00005000 RMT=1.84  Z:27.0
~ EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
82 0.7071068 0.7071068 0.0000000

&F 0.0000000 0.0000000 1.0000000

2 ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
25 MULT=1 ISPLIT=-2

£€o2  NPT= 781 R0=0.00005000 RMT=1.84  Z:27.0
=EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
°F 0.7071068 0.7071068 0.0000000

g5 0.0000000 0.0000000 1.0000000

2 ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
72  MULT=2 ISPLIT= 8

2.2 -3: X=0.50000000 Y=0.00000000 Z=0.75000000

£@1  NPT= 781 R0=0.00010000 RMT=1.58  Z: 8.0
S EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
Q
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00 zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA

199246 6.199246 8.766631 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=-2

NPT= 781 R0=0.00005000 RMT=1.84 Z:27.0
£L%OCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000

3 0.7071068 0.7071068 0.0000000

0.0000000 0.0000000 1.0000000

OM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

MULT=1 ISPLIT=-2
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Co2 NPT= 781 R0=0.00005000 RMT= 1.84 Z:27.0

LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000

ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000

01 NPT= 781 R0=0.00010000 RMT= 1.58 Z: 8.0

LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

CoO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
120266 6.120266 8.654942 90.000000 90.000000 90.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2

2 o

Col  NPT= 781 R0=0.00005000 RMT=1.84  Z:27.0
© EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
S 0.7071068 0.7071068 0.0000000

2 0.0000000 0.0000000 1.0000000

ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

= MULT=1 ISPLIT=-2

€02  NPT= 781 R0=0.00005000 RMT=1.84  Z:27.0
2LOCAL ROT MATRIX:  0.7071068-0.7071068 0.0000000
= 0.7071068 0.7071068 0.0000000

£ 0.0000000 0.0000000 1.0000000

2ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

§  MULT=2 ISPLIT= 8

©  _3: X=0.50000000 Y=0.00000000 Z=0.75000000

'@ 1 NPT= 781 R0=0.00010000 RMT=1.58  Z: 8.0

OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

8 NUMBER OF SYMMETRY OPERATIONS

ion of this thi@ds

gpprov&j esig nage Si

E-EECE 0.4

00 zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
237992 6.237992 8.821424 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2

1 NPT= 781 R0=0.00005000 RMT= 1.84 Z:27.0

CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000

-Q@TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

m 3 MULT=1 ISPLIT=-2

2 NPT= 781 R0=0.00005000 RMT= 1.84 7:27.0

CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
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0.0000000 0.0000000 1.0000000

ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

MULT= 2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000

01 NPT= 781 R0=0.00010000 RMT= 1.58 Z: 8.0

LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE 0.4

CoO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.160009 6.160009 8.711145 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT= 1.84 7:27.0
SLOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000

rflgbar

0O
2

% ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

S MULT=1 ISPLIT=-2

€02  NPT= 781 R0=0.00005000 RMT=1.84  Z:27.0
EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
i 0.7071068 0.7071068 0.0000000

F 0.0000000 0.0000000 1.0000000

ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

S MULT=2 ISPLIT= 8

£ .3: X=0.50000000 Y=0.00000000 Z=0.75000000

281  NPT= 781 R0=0.00010000 RMT=1.58  Z: 8.0
EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
: 0.0000000 1.0000000 0.0000000

« 0.0000000 0.0000000 1.0000000

28 NUMBER OF SYMMETRY OPERATIONS

£ PBE-EECE 0.55

5

€00 zincblende AF1

LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
276263 6.276263 8.875544 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
1 NPT= 781 R0=0.00005000 RMT= 1.84 Z:27.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
A 0.7071068 0.7071068 0.0000000
= 0.0000000 0.0000000 1.0000000
_gATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
@02 NPT= 781 R0=0.00005000 RMT= 1.84 Z:27.0
LEOCAL ROT MATRIX:  0.7071068-0.7071068 0.0000000
g 0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
OM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT= 2 ISPLIT=8
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-3: X=0.50000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.58 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE 0.55

CoO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.199246 6.199246 8.766631 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=-2
Col NPT= 781 R0=0.00005000 RMT=1.84 Z:27.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
2 NPT= 781 R0=0.00005000 RMT=1.84 Z:27.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT= 8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.58 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

>

HekQ
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tHes[Pistavailable in frInCat TU Wi

rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
25750000 5.750000 28.168000 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.6300 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

-Ié) Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar
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0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN

FeO rock-salt AF2
R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
5.711408 5.711408 27.978947 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
Fel NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
(TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.6300 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

S a

€ BibliotHek.

nt at TUCWVi

npo
D

E-EECE

®)

rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
.862774 5.862774 28.720454 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4

NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
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Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar
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f, 0.0000000 0.0000000 1.0000000

=ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
- MULT=2 ISPLIT= 4

-3: X=0.75000000 Y=0.75000000 Z=0.75000000

NPT= 781 R0=0.00010000 RMT= 1.6300 Z: 8.0
MEOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS
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SCAN-EECE

FeO rock-salt AF2
R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
5.788081 5.788081 28.354548 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
Fel NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
Fe2 NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.6300 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS

Wien BibliothEk.

[y

%t U

E-EECE 0.4

gﬁ drin
o

rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
DE OF CALC=RELA unit=ang
.899417 5.899417 28.899962 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4

dﬂh@ thesblqﬁ\@la@e
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The a

§ -3: X=0.75000000 Y=0.75000000 Z=0.75000000

g(g NPT= 781 R0=0.00010000 RMT= 1.6300 Z: 8.0
'laLaf.QCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
o= 0.0000000 1.0000000 0.0000000

L < 0.0000000 0.0000000 1.0000000

m:2 NUMBER OF SYMMETRY OPERATIONS
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FeO rock-salt AF2
R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
5.825667 5.825667 28.538674 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
Fel NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
Fe2 NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.6300 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

)

TU Wi%] Bibliothek.
t

€0 zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
.047140 6.047140 8.552213 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT= 1.89 7:26.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT= 1 ISPLIT=-2
2 NPT= 781 R0=0.00005000 RMT=1.89 7:26.0
OCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT= 1.63 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS
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LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
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6.088000 6.088000 8.610000 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Fel NPT= 781 R0=0.00005000 RMT= 1.89 Z7:26.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Fe2 NPT= 781 R0=0.00005000 RMT= 1.89 7:26.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.63 Z: 8.0
S S LOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

& PBE-EECE

O zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
284521 6.284521 8.887932 90.000000 90.000000 90.000000
gTOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
s MULT=1 ISPLIT=-2
Fel NPT= 781 R0=0.00005000 RMT=1.89 Z:26.0

3
Fe
B
S
6.

=EBOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
T 0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000

ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
< MULT=1 ISPLIT=-2
Ee2 NPT= 781 R0=0.00005000 RMT= 1.89 7:26.0
= EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

MULT=2 ISPLIT=28
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
. @ 1 NPT= 781 R0=0.00010000 RMT= 1.63 Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
3 0.0000000 1.0000000 0.0000000
< 0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

(@]
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‘PSCAN-EECE
2

EF:aO zincblende AF1

* LATTICE ,NONEQUIV.ATOMS: 3 115 P-4m2

m 3 RELA

207403 6.207403 8.778866 90.000000 90.000000 90.000000

OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
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Fel NPT= 781 R0=0.00005000 RMT= 1.89 Z:26.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Fe2 NPT= 781 R0=0.00005000 RMT= 1.89 7:26.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=28
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.63 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

PBE-EECE 0.4
FeO zincblende AF1

E LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2

S RELA

6.359792 6.359792 8.994384 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

i MULT= 1 ISPLIT=-2

Fel  NPT= 781 R0=0.00005000 RMT=1.89  Z:26.0

I‘E‘SOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
& 0.7071068 0.7071068 0.0000000

= 0.0000000 0.0000000 1.0000000

=ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

T MULT=1 ISPLIT=-2

Fe2 NPT= 781 R0=0.00005000 RMT= 1.89 7:26.0
%OCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
2 0.7071068 0.7071068 0.0000000

2 0.0000000 0.0000000 1.0000000

=ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

MULT= 2 ISPLIT=28
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT= 1.63 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

(o2¢]

pproved ori%a@ersion

Die approbierte gedruckte Originalversion d|eser Diplomarbeit ist an der TU Wien Bibliothek verflgbar

CAN-EECE 0.4

T

=£FcO zincblende AF1
Zp LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
Z RELA
= 6.246200 6.246200 8.833736 90.000000 90.000000 90.000000
LDATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
m: MULT=1 ISPLIT=-2
1 NPT= 781 R0=0.00005000 RMT=1.89  Z:26.0
@CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
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0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Fe2 NPT= 781 R0=0.00005000 RMT= 1.89 Z7:26.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT= 2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.63 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

PBE

rflgbar

2 MnO rock-salt AF2
> R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
‘” MODE OF CALC=RELA unit=ang
5.939314 5.939314 29.096576 90.000000 90.000000120.000000
éTOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
1 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
AL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS

%"l goliot
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o
®InO rock-salt AF2
E LATTICE,NONEQUIV.ATOMS: 3166 R-3m
,MODE OF CALC=RELA unit=ang
=< 5.899452 5.899452 28.901291 90.000000 90.000000120.000000
q"ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
'l-'; MULT=1 ISPLIT=4
-El\glnl NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
-QL%OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
m 3 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
OM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Biblioth
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Mn2 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

PBE-EECE

MnO rock-salt AF2
R LATTICE,NONEQUIV.ATOMS: 3166 _R-3m
£MODE OF CALC=RELA unit=ang
5.978648 5.978648 29.289274 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
Inl NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
'OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
AL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS

<
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CAN-EECE

nO rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
939314 5.939314 29.096576 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
1 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
-Q@TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
m 3 MULT=1 ISPLIT=4
n2 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000

8?@\@ =igln
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0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT= 2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

PBE-EECE 0.4

MnO rock-salt AF2

R LATTICE,NONEQUIV.ATOMS: 3166 R-3m

MODE OF CALC=RELA unit=ang

6.017472 6.017472 29.479470 90.000000 90.000000120.000000

_ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
L;; MULT=1 ISPLIT=4
2 Mnl NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
SLOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

% ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

S MULT=1 ISPLIT=4

®n2  NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000

i 0.0000000 1.0000000 0.0000000

F 0.0000000 0.0000000 1.0000000

2 KTOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000

MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

aBe in prin

hesis is aval

AN-EECE 0.4

c%hist

nO rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
978648 5.978648 29.289274 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
1 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
n2 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
-QL%OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
m 3 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
OM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4

iczlapeion

provad &

0
=)
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-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

PBE-EECE 0.55

MnO rock-salt AF2
R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
6.055801 6.055801 29.667242 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
Mnl NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS

>

=
N

nCxt TU Wign Bibliothgk

iort

—

vailable in

AN-EECE 0.55

%IS a

nO rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
75.978648 5.978648 29.289274 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
1 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT= 4
2 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

@ dﬂhg tHes

pprov%d giginajﬂwqﬁl
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0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

PBE

MnO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.250601 6.250601 8.839685 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Mnl NPT= 781 R0=0.00005000 RMT=1.98 Z:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
_ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
‘;:; MULT=1 ISPLIT=-2
2 Mn2 NPT= 781 R0=0.00005000 RMT=1.98 7:25.0
S LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
\TOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT=1.71 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

Hek.

tYVi@ Bibliot
Q —

print at TU

S@v 1i|a%e n
>
N

nO zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
250601 6.250601 8.839685 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

o}thg\thes!@i

5 MULT=1 ISPLIT=-2

Winl NPT= 781 R0=0.00005000 RMT= 1.98 Z:25.0
EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
= 0.7071068 0.7071068 0.0000000

S 0.0000000 0.0000000 1.0000000

gTOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

S MULT=1 ISPLIT=-2

Fin2 NPT= 781 R0=0.00005000 RMT= 1.98 Z2:25.0

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek

CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000

Tie
©)

~
f, 0.0000000 0.0000000 1.0000000

=ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
- MULT= 2 ISPLIT=8

-3: X=0.50000000 Y=0.00000000 Z=0.75000000

NPT= 781 R0=0.00010000 RMT=1.71 Z: 8.0
MEOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
@ 0.0000000 1.0000000 0.0000000

lio
wledge hu

i

0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS
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PBE-EECE

MnO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.373193 6.373193 9.013056 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Mnl NPT= 781 R0=0.00005000 RMT= 1.98 Z:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Mn2 NPT= 781 R0=0.00005000 RMT=1.98 Z:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT=1.71 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

HEk.

Wien Bibliot

AN-EECE

@ prin%lt U

nO zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
.332855 6.332855 8.956010 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

I?lsogvaild'@e
[o9)

é MULT=1  ISPLIT=-2

Mnl  NPT= 781 R0=0.00005000 RMT=1.98  Z:25.0
£ LOCAL ROT MATRIX:  0.7071068-0.7071068 0.0000000
= 0.7071068 0.7071068 0.0000000

o 0.0000000 0.0000000 1.0000000

ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

S MULT=1  ISPLIT=-2

Mn2  NPT= 781 R0=0.00005000 RMT=1.98  Z:25.0
5 BOCAL ROT MATRIX:  0.7071068-0.7071068 0.0000000
% 0.7071068 0.7071068 0.0000000

0.0000000 0.0000000 1.0000000
TOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT=1.71 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar
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MnO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.452371 6.452371 9.125031 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Mnl NPT= 781 R0=0.00005000 RMT=1.98 7:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Mn2 NPT= 781 R0=0.00005000 RMT=1.98 Z:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT=1.71 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

)

iothek.

g

S

3

g

%

88

>3

= SCAN-EECE 0.4

52

& ;}Dgan zincblende AF1

ZP LATTICE.NONEQUIV.ATOMS: 3 115 P-4m2

28 RELA

£ 56.413026 6.413026 9.069389 90.000000 90.000000 90.000000

SATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

2%  MULT=1 ISPLIT=-2

2§l NPT= 781 R0=0.00005000 RMT=1.98  Z:25.0

S BOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000

8 0.7071068 0.7071068 0.0000000

S 0.0000000 0.0000000 1.0000000

E£ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

S5  MULT=1 ISPLIT=-2

N2  NPT= 781 R0=0.00005000 RMT=1.98  Z:25.0

SLOCAL ROT MATRIX:  0.7071068-0.7071068 0.0000000

35 0.7071068 0.7071068 0.0000000

o5 0.0000000 0.0000000 1.0000000

5 ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
°2  MULT=2 ISPLIT= 8

£ & -3:X=0.50000000 Y=0.00000000 Z=0.75000000

261  NPT= 781 R0=0.00010000 RMT=1.71  Z: 8.0
LOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000

= 0.0000000 1.0000000 0.0000000

- . 0.0000000 0.0000000 1.0000000

Bi NUMBER OF SYMMETRY OPERATIONS

— 3

LEBE-EECE 0.55
m:

=¥ nO zincblende AF1
B LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
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6.491242 6.491242 9.180002 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Mn1 NPT= 781 R0=0.00005000 RMT= 1.98 Z:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Mn2 NPT= 781 R0=0.00005000 RMT= 1.98 Z2:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT=1.71 Z: 8.0
S S LOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

3

5

% $CAN-EECE 0.55

TR

i $nO zincblende AF1

~B LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2

= § RELA

5 76.413026 6.413026 9.069389 90.000000 90.000000 90.000000
2 ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
25 MULT=1 ISPLIT=-2

EMnl  NPT= 781 R0=0.00005000 RMT=1.98  Z:25.0
2EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
% 0.7071068 0.7071068 0.0000000

$ s 0.0000000 0.0000000 1.0000000

S ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

22  MULT=1 ISPLIT=-2

SMn2  NPT= 781 R0=0.00005000 RMT=1.98  Z:25.0
£EOCAL ROT MATRIX:  0.7071068-0.7071068 0.0000000
g5 0.7071068 0.7071068 0.0000000

22 0.0000000 0.0000000 1.0000000

S ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

B

Q

S

&

Q

()

= MULT=2 ISPLIT=8
S5 -3: X=0.50000000 Y=0.00000000 Z=0.75000000
@ 1 NPT= 781 R0=0.00010000 RMT= 1.71 Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
& 0.0000000 1.0000000 0.0000000
,é_) 0.0000000 0.0000000 1.0000000

£ 8 NUMBER OF SYMMETRY OPERATIONS

£PBE

53

+=NiO rock-salt AF2
-QE LATTICE,NONEQUIV.ATOMS: 3166 R-3m
mI\ﬂODE OF CALC=RELA unit=ang
619975 5.619975 27.531131 90.000000 90.000000120.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
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Nil NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT= 4
Ni2 NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

2]
S
z

(10 rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
.583000 5.583000 27.350000 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.8300 Z: 28.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
Ni2 NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

%IZU Wign Bjblgitsk.Z

divte in prin
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Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar

E-EECE

@ p

~
=£NiO rock-salt AF2

LATTICE,NONEQUIV.ATOMS: 3166 R-3m
'ISMODE OF CALC=RELA unit=ang
o= $.656469 5.656469 27.709910 90.000000 90.000000120.000000
-Q@TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
m: MULT= 1 ISPLIT=4
1 NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
@)CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
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0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT= 4
Ni2 NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT= 2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

rflgbar

2 NiO rock-salt AF2
> R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
‘” MODE OF CALC=RELA unit=ang
5.619975 5.619975 27.531131 90.000000 90.000000120.000000
éTOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
il NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

BN Ebliot
Ozﬂblo

Pat TU Wi

5 MULT=1 ISPLIT= 4

N2 NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
2 EOCAL ROT MATRIX: 10000000 0.0000000 0.0000000

T 0.0000000 1.0000000 0.0000000

@ 0.0000000 0.0000000 1.0000000

ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000

2 MULT=2  ISPLIT=4

2 -3: X=0.75000000 Y=0.75000000 Z=0.75000000

©  NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0
ZEOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000

2 0.0000000 1.0000000 0.0000000

= 0.0000000 0.0000000 1.0000000

£12 NUMBER OF SYMMETRY OPERATIONS
2 EBE-EECE 0.4

o

10 rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
,MODE OF CALC=RELA unit=ang
=< 5.692498 5.692498 27.886411 90.000000 90.000000120.000000
q"ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
'l-' 2 MULT=1 ISPLIT=4
-2N11 NPT= 781 R0=0.00005000 RMT= 1.8300 Z: 28.0
-QL%OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
m: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
OM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4

Die approbierte gedruckte Or|ginalversion dieser Diplomarbeit ist an der TU Wien Biblioth
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Ni2 NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE 0.4

NiO rock-salt AF2
. R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
S MODE OF CALC=RELA unit=ang
5.656469 5.656469 27.709910 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4

Nil  NPT= 781 R0=0.00005000 RMT= 1.8300 Z: 28.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

S 0.0000000 1.0000000 0.0000000

2 0.0000000 0.0000000 1.0000000

ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

i MULT= 1 ISPLIT=4

Ni2  NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
2LOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
= 0.0000000 1.0000000 0.0000000

£ 0.0000000 0.0000000 1.0000000

2ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000

§  MULT=2 ISPLIT=4

©  _3: X=0.75000000 Y=0.75000000 Z=0.75000000

'@ NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0

OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

2 NUMBER OF SYMMETRY OPERATIONS

on of this th@s

—

age Si
m

igin

NiO zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
952311 5.952311 8.418341 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2

@pprov&j

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligha

Te

gNil NPT= 781 R0=0.00005000 RMT= 1.83 Z:28.0
_qé[gOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
'lagl 0.7071068 0.7071068 0.0000000
o= 0.0000000 0.0000000 1.0000000

QATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
m: MULT=1 ISPLIT=-2
i2  NPT= 781 R0=0.00005000 RMT=1.83  Z:28.0
@)CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
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0.0000000 0.0000000 1.0000000

ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

MULT= 2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000

01 NPT= 781 R0=0.00010000 RMT= 1.57 Z: 8.0

LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

8 NUMBER OF SYMMETRY OPERATIONS

SCAN

NiO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
5.952311 5.952311 8.418341 90.000000 90.000000 90.000000

_ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
f-:; MULT=1 ISPLIT=-2
;3 Nil NPT= 781 R0=0.00005000 RMT= 1.83 7:28.0
SLOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000

IS

5

5 ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

85  MULT=1 ISPLIT=-2

=Ni2  NPT= 781 R0=0.00005000 RMT=1.83  Z:28.0

~ EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000

82 0.7071068 0.7071068 0.0000000

&F 0.0000000 0.0000000 1.0000000

2 ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

28 MULT=2 ISPLIT= 8

£ £ -3:X=0.50000000 Y=0.00000000 Z=0.75000000

2©1  NPT= 781 R0=0.00010000 RMT=1.57  Z: 8.0

2 EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

$ s 0.0000000 1.0000000 0.0000000

= 0.0000000 0.0000000 1.0000000

28  NUMBER OF SYMMETRY OPERATIONS

>

£ PBE-EECE

58

2 NiO zincblende AF1

SE LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2

S £ RELA

o 6.064646 6.064646 8.577215 90.000000 90.000000 90.000000

S ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
52  MULT=1 ISPLIT=-2

SNil  NPT= 781 R0=0.00005000 RMT=1.83  Z:28.0

2EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
~ 0.7071068 0.7071068 0.0000000

=< 0.0000000 0.0000000 1.0000000

_?:"ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

MULT=1 ISPLIT=-2
12 NPT= 781 R0=0.00005000 RMT= 1.83 Z:28.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
OM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT= 2 ISPLIT=8

liot
wiédge hu
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-3: X=0.50000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.57 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

NiO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
5.990225 5.990225 8.471963 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=-2
Nil NPT= 781 R0=0.00005000 RMT=1.83 7Z:28.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT=1.83 Z:28.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT= 8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT=1.57 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

zZ >
\9)

HEk
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Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verflgbar

wBE -EECE 0.4

()]

glo zincblende AF1

P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2

S RELA

%6 101181 6.101181 8.628887 90.000000 90.000000 90.000000
%TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

= MULT=1 ISPLIT=-2

Nil NPT= 781 R0=0.00005000 RMT=1.83 Z:28.0
EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
g 0.7071068 0.7071068 0.0000000

5 0.0000000 0.0000000 1.0000000

1§TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

MULT=1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT= 1.83 Z:28.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT= 1.57 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
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0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE 0.4

NiO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.027665 6.027665 8.524914 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Nil NPT= 781 R0=0.00005000 RMT= 1.83 Z:28.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
_ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
z;‘; MULT=1 ISPLIT=-2
2 Ni2 NPT= 781 R0=0.00005000 RMT=1.83 Z:28.0
SLOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT=1.57 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

ek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek
The approved original version of this thesis is available in print at Tug/iém Bibliot
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PBE

CoO rock-salt AF2
R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
5.415981 5.415981 30.249980 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=4
Col NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
Co2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
= LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2 NUMBER OF SYMMETRY OPERATIONS

U Wien Bibflo@ek.

—

prg ar T
vyl

&in

@00 zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
.038355 6.038355 8.368326 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
1 NPT= 781 R0=0.00005000 RMT= 1.84 Z:27.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
2 NPT= 781 R0=0.00005000 RMT= 1.84 7:27.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT=1.58 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS
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FeO rock-salt AF2
R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang
5.472451 5.472451 31.097683 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
Fel NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
Fe2 NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.6300 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

)

TU Wi%] Bibliothek.
t

€0 zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
.310384 6.310384 7.853568 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT= 1.89 7:26.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

l’;‘l%availabieép prinT&t

o

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar
gbthis thes

5 MULT=1 ISPLIT=-2
EeZ NPT= 781 R0=0.00005000 RMT=1.89 Z:26.0
I;GOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
g 0.7071068 0.7071068 0.0000000
5 0.0000000 0.0000000 1.0000000
@TOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
g MULT=2 ISPLIT=8
& -3: X=0.50000000 Y=0.00000000 Z=0.75000000
@ 1 NPT= 781 R0=0.00010000 RMT=1.63 Z: 8.0
A.OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
=< 0.0000000 1.0000000 0.0000000
_g g 0.0000000 0.0000000 1.0000000
'la 8  NUMBER OF SYMMETRY OPERATIONS
M-

=¥ nO rock-salt AF2
B LATTICE,NONEQUIV.ATOMS: 3166 R-3m
MODE OF CALC=RELA unit=ang

TMOs_coa.txt



6.020685 6.020685 28.315401 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
Mn1 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT= 4
Mn2 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

= O

b

S

IS

8

& PBE

o2

i §nO zincblende AF1

~B LATTICE,NONEQUIV.ATOMS: 3 115 P-4m?2

32 RELA

& 76.426766 6.426766 8.361715 90.000000 90.000000 90.000000
2 ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

25 MULT=1 ISPLIT=-2

©KInl  NPT= 781 R0=0.00005000 RMT=1.98  Z:25.0
2EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
°F 0.7071068 0.7071068 0.0000000

g5 0.0000000 0.0000000 1.0000000

ZATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

32  MULT=1 ISPLIT=-2

SMn2  NPT= 781 R0=0.00005000 RMT=1.98  Z:25.0
£ EOCAL ROT MATRIX:  0.7071068-0.7071068 0.0000000
g5 0.7071068 0.7071068 0.0000000

@2 0.0000000 0.0000000 1.0000000

S ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

ks

.Q

S

&

Q

@]

S MULT=2 ISPLIT=28
S5 -3: X=0.50000000 Y=0.00000000 Z=0.75000000
@ 1 NPT= 781 R0=0.00010000 RMT= 1.71 Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
& 0.0000000 1.0000000 0.0000000
,é_) 0.0000000 0.0000000 1.0000000

£ 8 NUMBER OF SYMMETRY OPERATIONS

£PBE

53

+=Ni0 rock-salt AF2
-QE LATTICE,NONEQUIV.ATOMS: 3166 R-3m
mI\ﬂODE OF CALC=RELA unit=ang
619975 5.619975 27.531132 90.000000 90.000000120.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
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Nil NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT= 4
Ni2 NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

g

S

S PBE

2

% NiO zincblende AF1

o B LATTICE,;NONEQUIV.ATOMS: 3 115 P-4m2

88 RELA

= .308497 6308497 7.494559 90.000000 90.000000 90.000000
~ ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
S=  MULT=1 ISPLIT=-2

SNil  NPT= 781 R0=0.00005000 RMT=1.83  Z:28.0
ZLOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
25 0.7071068 0.7071068 0.0000000

£ < 0.0000000 0.0000000 1.0000000

SATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
2%  MULT=1 ISPLIT=-2

2Ki2  NPT= 781 R0=0.00005000 RMT=1.83  Z:28.0
S BOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
8 0.7071068 0.7071068 0.0000000

S 0.0000000 0.0000000 1.0000000

£ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
S5  MULT=2 ISPLIT= 8

2 2 -3:X=0.50000000 Y=0.00000000 Z=0.75000000

SQ1  NPT= 781 R0=0.00010000 RMT=1.57  Z: 8.0
S EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
o5 0.0000000 1.0000000 0.0000000

53 0.0000000 0.0000000 1.0000000

© 28  NUMBER OF SYMMETRY OPERATIONS

p

o

kel
>
Z

~
=£C00 rock-salt AF2

LATTICE,NONEQUIV.ATOMS: 3166 R-3m
'ISMODE OF CALC=RELA unit=ang
o= 5.831210 5.83121027.426671 90.000000 90.000000120.000000
-Q@TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
m: MULT= 1 ISPLIT=4
1 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000

TMOs_coa.txt



0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT= 4
Co2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT= 2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN

gbar

2 Co0 zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.039999 6.039999 8.712262 90.000000 90.000000 90.000000

0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

ginal versi

Vg i
>
Z

O rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
,MODE OF CALC=RELA unit=ang
=< 5467325 5.467325 30.532893 90.000000 90.000000120.000000
q"ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
'l-' 2 MULT=1 ISPLIT=4
el NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
-QL%OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
m: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
OM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4

IS

5

& ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
85  MULT=1 ISPLIT=-2

=@l  NPT= 781 R0=0.00005000 RMT=1.84  Z:27.0
~ EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
82 0.7071068 0.7071068 0.0000000

&F 0.0000000 0.0000000 1.0000000

2 ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
25 MULT=1 ISPLIT=-2

£€o2  NPT= 781 R0=0.00005000 RMT=1.84  Z:27.0
=EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
°F 0.7071068 0.7071068 0.0000000

g5 0.0000000 0.0000000 1.0000000

2 ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
72  MULT=2 ISPLIT= 8

2.2 -3: X=0.50000000 Y=0.00000000 Z=0.75000000

£@1  NPT= 781 R0=0.00010000 RMT=1.58  Z: 8.0
S EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
Q

Q

S

&

Q

@]

TAE Fpplo
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Fe2 NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.6300 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN

FeO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.558100 6.558100 7.419873 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT=1.89 Z:26.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT= 1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT= 1.89 7:26.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT=1.63 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS
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nO rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
1939315 5.939315 28.514645 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
1 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
-Q@TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
m 3 MULT= 1 ISPLIT=4
n2 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000

@p@\)&l =igln
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0.0000000 0.0000000 1.0000000
ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT= 2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN

MnO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.426766 6.426766 8.361715 90.000000 90.000000 90.000000

_ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
L;; MULT=1 ISPLIT=-2
2 Mnl NPT= 781 R0=0.00005000 RMT=1.98 7:25.0
SLOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000

% ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

S MULT=1 ISPLIT=-2

®Mn2  NPT= 781 R0=0.00005000 RMT=1.98  Z:25.0
EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
i 0.7071068 0.7071068 0.0000000

F 0.0000000 0.0000000 1.0000000

2 KTOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

MULT=2 ISPLIT=28
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT=1.71 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

aBe in prin

hesis is aval

s ¢
>
Z

NiO rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
583000 5.583000 27.350001 90.000000 90.000000120.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
12 NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
OM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4

g)pm\gd Qg ameRion
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-3: X=0.75000000 Y=0.75000000 Z=0.75000000
O NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN

NiO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.283660 6.283660 7.553922 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Nil NPT= 781 R0=0.00005000 RMT=1.83 Z:28.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2

>

Ni2  NPT= 781 R0=0.00005000 RMT=1.83  Z:28.0
© EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000

S 0.7071068 0.7071068 0.0000000

2 0.0000000 0.0000000 1.0000000

ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

i MULT= 2 ISPLIT= 8

= -3: X=0.50000000 Y=0.00000000 Z=0.75000000

201  NPT= 781 R0=0.00010000 RMT=1.57  Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

ISisiavailable in
0

PBE-EECE

00 rock-salt AF2

LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang

Tﬁ 770956 5.770956 28.274241 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

S MULT=1 ISPLIT= 4
Col NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
E CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
o

@ gthixtHes

0.0000000 1.0000000 0.0000000
< 0.0000000 0.0000000 1.0000000
1§TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT= 4
2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
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0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

PBE-EECE

CoO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.241134 6.241134 8.649350 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Col NPT= 781 R0=0.00005000 RMT= 1.84 Z:27.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
2 Co2 NPT= 781 R0=0.00005000 RMT= 1.84 7:27.0
SLOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
{TOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT=1.58 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

gbar

Hek.

tYVi@ Bibliot
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print at TU

E-EECE

a@en

®)

rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
943096 5.943096 27.949377 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.8900 Z:26.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
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f, 0.0000000 0.0000000 1.0000000

=ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
- MULT= 2 ISPLIT= 4

-3: X=0.75000000 Y=0.75000000 Z=0.75000000

NPT= 781 R0=0.00010000 RMT= 1.6300 Z: 8.0
MEOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS
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PBE-EECE

FeO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.660586 6.660586 7.912619 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Fel NPT= 781 R0=0.00005000 RMT=1.89 Z:26.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Fe2 NPT= 781 R0=0.00005000 RMT= 1.89 7:26.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT=1.63 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

HEk.

Wien Bibliot

E-EECE

& prin@t U

nO rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
DE OF CALC=RELA unit=ang
19046 6.019046 28.897439 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
AL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
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The a

g -3: X=0.75000000 Y=0.75000000 Z=0.75000000

g(g NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
'laLaf.QCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
o= 0.0000000 1.0000000 0.0000000

L < 0.0000000 0.0000000 1.0000000

m:2 NUMBER OF SYMMETRY OPERATIONS
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MnO zincblende AF1
P LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
6.506006 6.506006 8.648829 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Mnl NPT= 781 R0=0.00005000 RMT=1.98 7:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Mn2 NPT= 781 R0=0.00005000 RMT=1.98 Z:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT=1.71 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

)

o0

% Bibliothek.

PBE-EECE

o

rock-salt AF2
LATTICE ,NONEQUIV.ATOMS: 3166 R-3m
DE OF CALC=RELA unit=ang
656469 5.656469 27.709912 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT= 4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
-q=) 2 0.0000000 0.0000000 1.0000000
'5 212 NUMBER OF SYMMETRY OPERATIONS
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1O zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
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6.281422 6.281422 7.995421 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
Nil NPT= 781 R0=0.00005000 RMT= 1.83 Z:28.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Ni2 NPT= 781 R0=0.00005000 RMT= 1.83 Z:28.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.57 Z: 8.0
S S LOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

&

CAN-EECE

oO rock-salt AF2
LATTICE,NONEQUIV.ATOMS: 3166 R-3m
ODE OF CALC=RELA unit=ang
.696000 5.696000 27.907002 90.000000 90.000000120.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
2 NPT= 781 R0=0.00005000 RMT= 1.8400 Z:27.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.5800 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS
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=200 zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
161621 6.161621 8.539155 90.000000 90.000000 90.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
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Col NPT= 781 R0=0.00005000 RMT= 1.84 Z:27.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Co2 NPT= 781 R0=0.00005000 RMT= 1.84 Z:27.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT= 2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.58 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

iothek verflgbar

2 FeO rock-salt AF2
@R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
E?IODE OF CALC=RELA unit=ang
867380 5.867380 27.593296 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT=1.8900 Z:26.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT= 1 ISPLIT= 4
NPT= 781 R0=0.00005000 RMT=1.8900 Z:26.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT=1.6300 Z: 8.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS
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Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wie

CAN-EECE

T

=£FcO zincblende AF1
Zp LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
Z RELA
= 6.686723 6.686723 7.565398 90.000000 90.000000 90.000000
LDATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
m: MULT=1 ISPLIT=-2
1 NPT= 781 R0=0.00005000 RMT=1.89  Z:26.0
@CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000

13

TMOs_coa.txt



0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
Fe2 NPT= 781 R0=0.00005000 RMT= 1.89 Z7:26.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT= 2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.63 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

rflgbar

2 MnO rock-salt AF2
> R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
‘” MODE OF CALC=RELA unit=ang
5.979446 5.979446 28.707318 90.000000 90.000000120.000000
éTOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
1 NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT= 1.9800 Z:25.0
AL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=2 ISPLIT=4
-3: X=0.75000000 Y=0.75000000 Z=0.75000000
NPT= 781 R0=0.00010000 RMT= 1.7100 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
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Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Biblioth

% 0.0000000 1.0000000 0.0000000

Tz 0.0000000 0.0000000 1.0000000

:512 NUMBER OF SYMMETRY OPERATIONS
© SCAN-EECE

o

WInO zincblende AF1

: g LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2

~ RELA

=< (.464828 6.464828 8.594089 90.000000 90.000000 90.000000
q"ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
'l"ja MULT=1 ISPLIT=-2
-El\glnl NPT= 781 R0=0.00005000 RMT= 1.98 Z:25.0
LEOCAL ROT MATRIX:  0.7071068-0.7071068 0.0000000
m: 0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
OM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=-2
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Mn2 NPT= 781 R0=0.00005000 RMT= 1.98 Z:25.0

LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000

ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

MULT=2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000

01 NPT= 781 R0=0.00010000 RMT=1.71 Z: 8.0

LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

NiO rock-salt AF2
. R LATTICE,NONEQUIV.ATOMS: 3166 R-3m
S MODE OF CALC=RELA unit=ang
5.619975 5.619975 27.531132 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4

Nil  NPT= 781 R0=0.00005000 RMT= 1.8300 Z: 28.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

S 0.0000000 1.0000000 0.0000000

2 0.0000000 0.0000000 1.0000000

ATOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000

i MULT= 1 ISPLIT=4

Ni2  NPT= 781 R0=0.00005000 RMT= 1.8300 Z:28.0
2LOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
= 0.0000000 1.0000000 0.0000000

£ 0.0000000 0.0000000 1.0000000

2ATOM -3: X=0.25000000 Y=0.25000000 Z=0.25000000

§  MULT=2 ISPLIT=4

©  _3: X=0.75000000 Y=0.75000000 Z=0.75000000

'@ NPT= 781 R0=0.00010000 RMT= 1.5700 Z: 8.0

OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

2 NUMBER OF SYMMETRY OPERATIONS

—

aWetsion of this thds

CAN-EECE

NiO zincblende AF1
LATTICE,NONEQUIV.ATOMS: 3 115 P-4m2
RELA
250992 6.250992 7.779873 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
il NPT= 781 R0=0.00005000 RMT=1.83 Z:28.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
-Q@TOM -2: X=0.50000000 Y=0.50000000 Z=0.50000000
m 3 MULT=1 ISPLIT=-2
@'32 NPT= 781 R0=0.00005000 RMT=1.83 Z:28.0

igin

8,ppr0\/w
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CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
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0.0000000 0.0000000 1.0000000

ATOM -3: X=0.00000000 Y=0.50000000 Z=0.25000000

MULT= 2 ISPLIT=8
-3: X=0.50000000 Y=0.00000000 Z=0.75000000

01 NPT= 781 R0=0.00010000 RMT= 1.57 Z: 8.0

LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

8 NUMBER OF SYMMETRY OPERATIONS

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar

The approved original version of this thesis is available in print at TU Wien Bibliothek.

B 3ibliothek,
Your knowledge hub

16

TMOs_coa.txt



SCAN

AgF exp
F LATTICE,NONEQUIV.ATOMS: 2 225 Fm-3m
MODE OF CALC=RELA unit=bohr
9.265074 9.265074 9.265074 90.000000 90.000000 90.000000
ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Agl NPT= 781 R0=0.00001000 RMT= 2.27 Z:47.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM 2: X=0.50000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
F1 NPT= 781 R0=0.00010000 RMT= 2.05 Z: 9.0
s LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
48 NUMBER OF SYMMETRY OPERATIONS

&

AN-EECE

AgF exp
LATTICE,NONEQUIV.ATOMS: 2 225 Fm-3m
ODE OF CALC=RELA unit=bohr
202890 9.202890 9.202890 90.000000 90.000000 90.000000
TOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
1 NPT= 781 R0=0.00001000 RMT= 2.27 Z:47.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM 2: X=0.50000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
NPT= 781 R0=0.00010000 RMT= 2.05 Z: 9.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

MBipHothe

%l%rint &T%Vﬁé

J= availab

thisMesis
QO —

V_Ersion of

o0

>
z

rgred o%@ingl
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o

XY LATTICE,NONEQUIV.ATOMS: 2 63 Cmcm

ODE OF CALC=RELA unit=bohr

F5.908800 18.275700 7.015200 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.61337000 Z=0.25000000

o MULT= 2 ISPLIT=8

-= g -1: X=0.00000000 Y=0.38663000 Z=0.75000000

o&gl NPT= 781 R0=0.00001000 RMT= 2.27 Z:47.0

-EOCAL ROT MATRIX: 0.0000000 1.0000000 0.0000000

omm i‘ 0.0000000 0.0000000 1.0000000

m: 1.0000000 0.0000000 0.0000000

OM -2: X=0.00000000 Y=0.13103000 Z=0.75000000

MULT= 2 ISPLIT=8
-2: X=0.00000000 Y=0.86897000 Z=0.25000000

o
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F1 NPT= 781 R0=0.00010000 RMT=2.05 Z: 9.0
LOCAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

AgF 0
CXY LATTICE,NONEQUIV.ATOMS: 2 63 Cmcm
MODE OF CALC=RELA unit=bohr
5.878900 18.140700 6.953700 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.61337000 Z=0.25000000
MULT=2 ISPLIT= 8
-1: X=0.00000000 Y=0.38663000 Z=0.75000000
Agl NPT= 781 R0=0.00001000 RMT=2.27 Z:47.0
LOCAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
ATOM -2: X=0.00000000 Y=0.13103000 Z=0.75000000
MULT= 2 ISPLIT= 8
-2: X=0.00000000 Y=0.86897000 Z=0.25000000

MULT=1 ISPLIT=2
NPT= 781 R0=0.00010000 RMT= 2.05 Z: 9.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

o —

g

3

£

S

SE1  NPT= 781 R0=0.00010000 RMT=2.05  Z: 9.0
5 EOCAL ROT MATRIX:  0.0000000 1.0000000 0.0000000
28 0.0000000 0.0000000 1.0000000

- 1.0000000 0.0000000 0.0000000

S8  NUMBER OF SYMMETRY OPERATIONS

© k=

ZSCAN

£5

= AgF 3

=B LATTICE,NONEQUIV.ATOMS: 2221 Pm-3m

2 MODE OF CALC=RELA unit=bohr

$ 55.603632 5.603632 5.603632 90.000000 90.000000 90.000000
SATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
22  MULT=1 ISPLIT=2

2Agl  NPT= 781 R0=0.00001000 RMT=2.27  Z:47.0
£EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
g5 0.0000000 1.0000000 0.0000000

22 0.0000000 0.0000000 1.0000000

SATOM 2: X=0.50000000 Y=0.50000000 Z=0.50000000

8

2

E

g

.0

o

The approvgt! Tligin

ko,

SCAN-EECE

e

ﬁgF 3
-EF LATTICE,NONEQUIV.ATOMS: 2221 Pm-3m
QPEIODE OF CALC=RELA unit=bohr
M 5.566023 5.566023 5.566023 90.000000 90.000000 90.000000
OM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Agl NPT= 781 R0=0.00001000 RMT=2.27 Z:47.0
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LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

ATOM 2: X=0.50000000 Y=0.50000000 Z=0.50000000

MULT=1 ISPLIT=2

F1 NPT= 781 R0=0.00010000 RMT= 2.05 Z: 9.0

LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

48 NUMBER OF SYMMETRY OPERATIONS

SCAN

AgF 5
H LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
MODE OF CALC=RELA unit=bohr
_5.903100 5.903100 6.301300 90.000000 90.000000120.000000
SATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00001000 RMT=2.27 Z:47.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00010000 RMT= 2.05 Z: 9.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS
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m

LATTICE ,NONEQUIV.ATOMS: 2 187 P-6m2
DE OF CALC=RELA unit=bohr
1927200 5.927200 6.162300 90.000000 90.000000120.000000

t@smi
@)

gTOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

5 MULT=1 ISPLIT= 4

Ael NPT= 781 R0=0.00001000 RMT= 2.27 Z:47.0
EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
= 0.0000000 1.0000000 0.0000000

S 0.0000000 0.0000000 1.0000000

gTOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000

S MULT=1 ISPLIT= 4

El NPT= 781 R0=0.00010000 RMT= 2.05 Z: 9.0

Die approbierte gedruckte Origlnalver5|0n dieser Diplomarbeit ist an der TU Wien Bibliothek verflg

OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

2  NUMBER OF SYMMETRY OPERATIONS

Tie
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r kwov@ge hu
>
Z

bl

(IQ
2
('D
('D
e

o

=z LATTICE ,NONEQUIV.ATOMS: 2216 F-43m
=R ODE OF CALC=RELA unit=bohr
11.106863 11.106863 11.106863 90.000000 90.000000 90.000000
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ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Agl NPT= 781 R0=0.00001000 RMT=2.33 Z:47.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM 2: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=1 ISPLIT=2
Sel NPT= 781 R0=0.00005000 RMT=2.21 Z:34.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
24  NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

AgSe exp
S SF LATTICE,NONEQUIV.ATOMS: 2216 F-43m
3 MODE OF CALC=RELA unit=bohr
2 2 11.106863 11.106863 11.106863 90.000000 90.000000 90.000000
2ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
_ MULT=1 ISPLIT=2
Agl NPT= 781 R0=0.00001000 RMT= 2.33 Z:47.0
3 EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM  2: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=1 ISPLIT=2
NPT= 781 R0=0.00005000 RMT=2.21 Z:34.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
4  NUMBER OF SYMMETRY OPERATIONS
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gSe 2
LATTICE,NONEQUIV.ATOMS: 2 225 Fm-3m
ODE OF CALC=RELA unit=bohr
20.312720 10.312720 10.312720 90.000000 90.000000 90.000000
TOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
1 NPT= 781 R0=0.00001000 RMT= 2.33 Z:47.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM 2: X=0.50000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
el NPT= 781 R0=0.00005000 RMT=2.21 Z:34.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS
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F LATTICE,NONEQUIV.ATOMS: 2 225 Fm-3m
MODE OF CALC=RELA unit=bohr
10.312720 10.312720 10.312720 90.000000 90.000000 90.000000
ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Agl NPT= 781 R0=0.00001000 RMT= 2.33 Z:47.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM 2: X=0.50000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Sel NPT= 781 R0=0.00005000 RMT=2.21 Z:34.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
48 NUMBER OF SYMMETRY OPERATIONS

72)
S
z

>

gSe 4
LATTICE,NONEQUIV.ATOMS: 2 194 P63/mmc
DE OF CALC=RELA unit=bohr
97.645600 7.645600 11.136600 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.50000000
MULT=2 ISPLIT=4
-1: X=0.00000000 Y=0.00000000 Z=0.00000000
1 NPT= 781 R0=0.00001000 RMT=2.33000 Z:47.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.33333333 Y=0.66666667 Z=0.75000000
MULT=2 ISPLIT=4
-2: X=0.66666667 Y=0.33333333 Z=0.25000000
NPT= 781 R0=0.00005000 RMT=2.21 Z:34.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS
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LATTICE,NONEQUIV.ATOMS: 2 194 P63/mmc

ODE OF CALC=RELA unit=bohr

=7.639700 7.639700 11.095100 90.000000 90.000000120.000000

OM -1: X=0.00000000 Y=0.00000000 Z=0.50000000
MULT=2 ISPLIT=4

-1: X=0.00000000 Y=0.00000000 Z=0.00000000

gl NPT= 781 R0=0.00001000 RMT=2.33000 Z:47.0

OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

0.0000000 1.0000000 0.0000000

0.0000000 0.0000000 1.0000000

-Q@TOM -2: X=0.33333333 Y=0.66666667 Z=0.75000000

m 3 MULT=2 ISPLIT=4

=¥ -2: X=0.66666667 Y=0.33333333 Z=0.25000000

=3 NPT= 781 R0=0.00005000 RMT=2.21 Z:34.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

gVt A
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0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
24  NUMBER OF SYMMETRY OPERATIONS

SCAN

AgSe 5
H LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
MODE OF CALC=RELA unit=bohr
7.877500 7.877500 5.524300 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT= 4
Agl  NPT= 781 R0=0.00001000 RMT=2.33000 Z: 47.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000
MULT= 1 ISPLIT= 4
NPT= 781 R0=0.00005000 RMT=2.21  Z:34.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2 NUMBER OF SYMMETRY OPERATIONS

o8

h_gk.

AN-EECE

Se 5
LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
DE OF CALC=RELA unit=bohr
£7.905400 7.905400 5.477700 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
1 NPT= 781 R0=0.00001000 RMT=2.33000 Z:47.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT=2.21 Z:34.0
POCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2 NUMBER OF SYMMETRY OPERATIONS
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rO_exp
LATTICE,NONEQUIV.ATOMS 2 225 Fm-3m
=2MODE OF CALC=RELA unit=bohr
= 8.212219 8.212219 8.212219 90.000000 90.000000 90.000000
-l-'AETOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000

2 MULT=1 ISPLIT= 2

EérZ-l- NPT= 781 R0=.000050000 RMT= 1.86 Z: 24.00000
MIEOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000

@ 0.0000000 1.0000000 0.0000000

e)n

0.0000000 0.0000000 1.0000000
ATOM 2: X=0.50000000 Y=0.50000000 Z=0.50000000
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MULT=1 ISPLIT=2
O02-  NPT= 781 R0=.000100000 RMT= 1.68 Z: 8.00000
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
48 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

CrO_exp
F LATTICE,NONEQUIV.ATOMS 2 225 Fm-3m
MODE OF CALC=RELA unit=bohr
8.353836 8.353836 8.353836 90.000000 90.000000 90.000000
ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=2
Cr2+ NPT= 781 R0=.000050000 RMT=1.86 Z: 24.00000
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM 2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=2
NPT= 781 R0=.000100000 RMT= 1.68 Z: 8.00000
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

o »
v

HEk
o

{0 Bibliot

o¢)

nnt at%u Wi
>
Z,

crO 0
EXY LATTICE,NONEQUIV.ATOMS: 2 66 Cccm
DE OF CALC=RELA unit=bohr
1943300 7.921300 10.031300 90.000000 90.000000 90.000000
TOM -1: X=0.25000000 Y=0.75000000 Z=0.50000000
MULT=2 ISPLIT= 8
-1: X=0.75000000 Y=0.75000000 Z=0.00000000
1 NPT= 781 R0=0.00005000 RMT= 1.86 Z:24.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.00000000 Y=0.00000000 Z=0.25000000
MULT=2 ISPLIT=8
-2: X=0.00000000 Y=0.00000000 Z=0.75000000
1 NPT= 781 R0=0.00010000 RMT= 1.68 Z: 8.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS
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CAN-EECE

gethu
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=CrO_0
-QCXY LATTICE,NONEQUIV.ATOMS: 2 66 Cccm
mI\ﬂODE OF CALC=RELA unit=bohr
.113700 8.119600 10.106400 90.000000 90.000000 90.000000
OM -1: X=0.25000000 Y=0.75000000 Z=0.50000000
MULT=2 ISPLIT= 8
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-1: X=0.75000000 Y=0.75000000 Z=0.00000000
Crl NPT= 781 R0=0.00005000 RMT= 1.86 7:24.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.00000000 Y=0.00000000 Z=0.25000000
MULT= 2 ISPLIT=8
-2: X=0.00000000 Y=0.00000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.68 Z: 8.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

SCAN

_CrO_16
S 5P LATTICE ,NONEQUIV.ATOMS: 2 123 P4/mmm
3 MODE OF CALC=RELA unit=bohr
5.393500 5.393500 7.061900 90.000000 90.000000 90.000000
2ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
_ MULT=1 ISPLIT=-2
@rl NPT= 781 R0=0.00005000 RMT= 1.86 Z:24.0
3 EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.00000000
MULT=1 ISPLIT=-2
NPT= 781 R0=0.00010000 RMT= 1.68 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
6 NUMBER OF SYMMETRY OPERATIONS
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rO 16
LATTICE,NONEQUIV.ATOMS: 2 123 P4/mmm
ODE OF CALC=RELA unit=bohr
75.427500 5.427500 6.960100 90.000000 90.000000 90.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT= 1.86 7Z:24.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.50000000 Y=0.50000000 Z=0.00000000
MULT=1 ISPLIT=-2
NPT= 781 R0=0.00010000 RMT= 1.68 Z: 8.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
6 NUMBER OF SYMMETRY OPERATIONS
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F LATTICE,NONEQUIV.ATOMS: 2 225 Fm-3m
MODE OF CALC=RELA unit=bohr
10.874998 10.874998 10.874998 90.000000 90.000000 90.000000
ATOM 1: X=0.75000000 Y=0.25000000 Z=0.25000000
MULT= 2 ISPLIT=2
1: X=0.25000000 Y=0.75000000 Z=0.75000000
Cul NPT= 781 R0=0.00005000 RMT= 2.05 Z:29.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM 2: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Sel NPT= 781 R0=0.00005000 RMT= 1.95 Z:34.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
48 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

Cu2Se_exp

=F LATTICE,NONEQUIV.ATOMS: 2 225 Fm-3m
@ODE OF CALC=RELA unit=bohr

3 .90.874998 10.874998 10.874998 90.000000 90.000000 90.000000
ATOM 1: X=0.75000000 Y=0.25000000 Z=0.25000000

5 MULT=2 ISPLIT=2

= 1: X=0.25000000 Y=0.75000000 Z=0.75000000

éul NPT= 781 R0=0.00005000 RMT= 2.05 Z:29.0
I‘E“OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
& 0.0000000 1.0000000 0.0000000

= 0.0000000 0.0000000 1.0000000

=ATOM 2: X=0.00000000 Y=0.00000000 Z=0.00000000

T MULT=1 ISPLIT=2

Sel NPT= 781 R0=0.00005000 RMT=1.95 Z:34.0
S BOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

oLthis thes
oo

al ve%ioh
>
Z

Cu2Se 1

LATTICE,NONEQUIV.ATOMS: 3 78 P43

ODE OF CALC=RELA unit=bohr

.048500 8.048500 20.154200 90.000000 90.000000 90.000000

OM -1: X=0.10659500 Y=0.07720000 Z=0.08087000
MULT=4 ISPLIT= 8

-1: X=0.89340500 Y=0.92280000 Z=0.58087000

o
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Die approbierte gedruckte Originalversion d|eser Diplomarbeit ist an der TU W|en ibliothek verfugbar
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f, -1: X=0.92280000 Y=0.10659500 Z=0.83087000
. -1:X=0.07720000 Y=0.89340500 Z=0.33087000
+=Cul NPT= 781 R0=0.00005000 RMT= 2.05 Z:29.0

CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
OM -2: X=0.39340500 Y=0.57720000 Z=0.16913000
MULT= 4 ISPLIT=8
-2: X=0.60659500 Y=0.42280000 Z=0.66913000
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-2: X=0.42280000 Y=0.39340500 Z=0.91913000
-2: X=0.57720000 Y=0.60659500 Z=0.41913000
Cu2 NPT= 781 R0=0.00005000 RMT= 2.05 Z:29.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.09476500 Y=0.59477000 Z=0.75000000
MULT= 4 ISPLIT=28
-3: X=0.90523500 Y=0.40523000 Z=0.25000000
-3: X=0.40523000 Y=0.09476500 Z=0.50000000
-3: X=0.59477000 Y=0.90523500 Z=0.00000000
Sel NPT= 781 R0=0.00005000 RMT= 1.95 Z:34.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
4 NUMBER OF SYMMETRY OPERATIONS

72}
S
7
g9l
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@
1

@

u2Se 1
LATTICE,NONEQUIV.ATOMS: 3 78 P43
AODE OF CALC=RELA unit=bohr
.008700 8.008700 20.370100 90.000000 90.000000 90.000000
TOM -1: X=0.10659500 Y=0.07720000 Z=0.08087000
MULT=4 ISPLIT=8
-1: X=0.89340500 Y=0.92280000 Z=0.58087000
-1: X=0.92280000 Y=0.10659500 Z=0.83087000
-1: X=0.07720000 Y=0.89340500 Z=0.33087000
1 NPT= 781 R0=0.00005000 RMT=2.05 Z:29.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.39340500 Y=0.57720000 Z=0.16913000
MULT=4 ISPLIT=8
-2: X=0.60659500 Y=0.42280000 Z=0.66913000
-2: X=0.42280000 Y=0.39340500 Z=0.91913000
-2: X=0.57720000 Y=0.60659500 Z=0.41913000
2 NPT= 781 R0=0.00005000 RMT=2.05 Z:29.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.09476500 Y=0.59477000 Z=0.75000000
MULT=4 ISPLIT=8
-3: X=0.90523500 Y=0.40523000 Z=0.25000000
-3: X=0.40523000 Y=0.09476500 Z=0.50000000
-3: X=0.59477000 Y=0.90523500 Z=0.00000000
1 NPT= 781 R0=0.00005000 RMT=1.95 Z:34.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
4  NUMBER OF SYMMETRY OPERATIONS
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LATTICE,NONEQUIV.ATOMS: 2216 F-43m
MODE OF CALC=RELA unit=bohr
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11.322109 11.322109 11.322109 90.000000 90.000000 90.000000
ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Cul NPT= 781 R0=0.00005000 RMT= 2.07 Z:29.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM 2: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=1 ISPLIT=2
Il NPT= 781 R0=0.00001000 RMT= 2.07 Z:53.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
24  NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

S Cul_exp
2F LATTICE,NONEQUIV.ATOMS: 2216 F-43m
g MODE OF CALC=RELA unit=bohr
11.322109 11.322109 11.322109 90.000000 90.000000 90.000000
S ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000

& MULT=1 ISPLIT=2

CGul  NPT= 781 R0=0.00005000 RMT=2.07  Z:29.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
& 0.0000000 1.0000000 0.0000000

= 0.0000000 0.0000000 1.0000000

ATOM  2: X=0.25000000 Y=0.25000000 Z=0.25000000

£ MULT=1  ISPLIT=2
El  NPT= 781 R0=0.00001000 RMT=2.07  Z:53.0
EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000

0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
4 NUMBER OF SYMMETRY OPERATIONS

ib iq\gvailable
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LATTICE,NONEQUIV.ATOMS: 2 11 P21/m
ODE OF CALC=RELA unit=bohr
2.425100 7.655000 7.668500 90.000000 90.000000 90.234084
ATOM -1: X=0.00132000 Y=0.25566000 Z=0.25000000
MULT=2 ISPLIT=8
-1: X=0.99868000 Y=0.74434000 Z=0.75000000
1 NPT= 781 R0=0.00005000 RMT=2.07 Z:29.0
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EOCAL ROT MATRIX: ~ 1.0000000 0.0000000 0.0000000
£ 0.0000000 1.0000000 0.0000000
~ 0.0000000 0.0000000 1.0000000
SATOM -2: X=0.25681000 Y=0.24729000 Z=0.75000000
£, MULT=2  ISPLIT=8
2.2 X=0.74319000 Y=0.75271000 Z=0.25000000
25 NPT= 781 R0=0.00001000 RMT=2.07  Z: 53.0
QI0CAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
E 0.0000000 1.0000000 0.0000000

0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS
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SCAN-EECE

Cul O
P LATTICE,NONEQUIV.ATOMS: 2 11 P21/m
MODE OF CALC=RELA unit=bohr
12.277300 7.723100 7.736300 90.000000 90.000000 90.234084
ATOM -1: X=0.00132000 Y=0.25566000 Z=0.25000000
MULT= 2 ISPLIT=8
-1: X=0.99868000 Y=0.74434000 Z=0.75000000
Cul NPT= 781 R0=0.00005000 RMT= 2.07 Z:29.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.25681000 Y=0.24729000 Z=0.75000000
MULT=2 ISPLIT=8
-2: X=0.74319000 Y=0.75271000 Z=0.25000000
11 NPT= 781 R0=0.00001000 RMT= 2.07 Z:53.0
L;;LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

u

XY LATTICE,NONEQUIV.ATOMS 4 63 Cmcm
ODE OF CALC=RELA unit=bohr
472400 13.028200 32.838200 90.000000 90.000000 90.000000
OM -1: X=0.00000000 Y=0.36700000 Z=0.75000000
MULT=2 ISPLIT=28
-1: X=0.00000000 Y=0.63300000 Z=0.25000000
u2+  NPT= 781 R0=.000050000 RMT= 1.92 Z: 29.00000
CAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
TOM -2: X=0.00000000 Y=0.34200000 Z=0.10620000
MULT= 4 ISPLIT=8
-2: X=0.00000000 Y=0.65800000 Z=0.89380000
-2: X=0.00000000 Y=0.34200000 Z=0.39380000
-2: X=0.00000000 Y=0.65800000 Z=0.60620000
1+ NPT= 781 R0=.000050000 RMT=1.92 Z: 29.00000
CAL ROT MATRIX: 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
TOM -3: X=0.00000000 Y=0.30500000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.00000000 Y=0.69500000 Z=0.75000000
e2-  NPT= 781 R0=.000050000 RMT= 1.83 Z: 34.00000
OCAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
TOM -4: X=0.00000000 Y=0.00500000 Z=0.06800000
MULT= 4 ISPLIT=28
-4: X=0.00000000 Y=0.99500000 Z=0.93200000
-4: X=0.00000000 Y=0.00500000 Z=0.43200000
-4: X=0.00000000 Y=0.99500000 Z=0.56800000
el- NPT= 781 R0=.000050000 RMT= 1.83 Z: 34.00000
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LOCAL ROT MATRIX: 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

CuSe_exp
CXY LATTICE,NONEQUIV.ATOMS 4 63 Cmcm
MODE OF CALC=RELA unit=bohr
7.485300 13.056600 32.755900 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.36700000 Z=0.75000000
MULT=2 ISPLIT=8
-1: X=0.00000000 Y=0.63300000 Z=0.25000000
Cu2+  NPT= 781 R0=.000050000 RMT=1.92 Z: 29.00000
LOCAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
ATOM -2: X=0.00000000 Y=0.34200000 Z=0.10620000
MULT= 4 ISPLIT=8
-2: X=0.00000000 Y=0.65800000 Z=0.89380000
-2: X=0.00000000 Y=0.34200000 Z=0.39380000
-2: X=0.00000000 Y=0.65800000 Z=0.60620000
I+  NPT= 781 R0=.000050000 RMT= 1.92 Z: 29.00000
CAL ROT MATRIX: 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
TOM -3: X=0.00000000 Y=0.30500000 Z=0.25000000
MULT=2 ISPLIT=8
-3: X=0.00000000 Y=0.69500000 Z=0.75000000
2-  NPT= 781 R0=.000050000 RMT= 1.83 Z: 34.00000
OCAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
ATOM -4: X=0.00000000 Y=0.00500000 Z=0.06800000
MULT= 4 ISPLIT=8
-4: X=0.00000000 Y=0.99500000 Z=0.93200000
-4: X=0.00000000 Y=0.00500000 Z=0.43200000
-4: X=0.00000000 Y=0.99500000 Z=0.56800000
NPT= 781 R0=.000050000 RMT= 1.83 Z: 34.00000
OCAL ROT MATRIX: 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
8 NUMBER OF SYMMETRY OPERATIONS
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uSe 0
LATTICE,NONEQUIV.ATOMS: 2216 F-43m
ODE OF CALC=RELA unit=bohr
'la i0.243956 10.243956 10.243956 90.000000 90.000000 90.000000
=ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
.g; MULT=1 ISPLIT=2
MGul NPT= 781 R0=0.00005000 RMT=1.92 Z:29.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000

0.0000000 0.0000000 1.0000000
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ATOM 2: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT=1 ISPLIT=2
Sel NPT= 781 R0=0.00005000 RMT= 1.83 Z:34.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
24  NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

CuSe 0
F LATTICE,NONEQUIV.ATOMS: 2 216 F-43m
MODE OF CALC=RELA unit=bohr
10.243956 10.243956 10.243956 90.000000 90.000000 90.000000
ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=2
_Cul NPT= 781 R0=0.00005000 RMT= 1.92 Z:29.0
SLOCAL ROT MATRIX: 10000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM 2: X=0.25000000 Y=0.25000000 Z=0.25000000
MULT= 1 ISPLIT=2
NPT= 781 R0=0.00005000 RMT= 1.83 Z:34.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
4  NUMBER OF SYMMETRY OPERATIONS
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aN_exp
LATTICE,NONEQUIV.ATOMS: 2 225 Fm-3m
ODE OF CALC=RELA unit=bohr
997515 9.997515 9.997515 90.000000 90.000000 90.000000
ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
NPT= 781 R0=0.00001000 RMT=2.26 Z:57.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM 2: X=0.50000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
NPT= 781 R0=0.00010000 RMT= 1.85 Z: 7.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
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Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligha
vfldmle

g 0.0000000 1.0000000 0.0000000

S 0.0000000 0.0000000 1.0000000

§48 NUMBER OF SYMMETRY OPERATIONS
~
AéSCAN-EECE

3

AN exp
-21:3 LATTICE,NONEQUIV.ATOMS: 2 225 Fm-3m
QPEIODE OF CALC=RELA unit=bohr
M $0.063726 10.063726 10.063726 90.000000 90.000000 90.000000
OM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Lal NPT= 781 R0=0.00001000 RMT=2.26 Z:57.0

14

TM_other.txt



LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

ATOM 2: X=0.50000000 Y=0.00000000 Z=0.00000000

MULT=1 ISPLIT=2

N1 NPT= 781 R0=0.00010000 RMT= 1.85 Z: 7.0

LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

48 NUMBER OF SYMMETRY OPERATIONS

SCAN

LaN 0
P LATTICE,NONEQUIV.ATOMS: 2 59 Pmmn
MODE OF CALC=RELA unit=bohr
. 7.122900 9.962100 7.117400 90.000000 90.000000 90.000000
SATOM -1: X=0.25000000 Y=0.25000000 Z=0.24162584
MULT=2 ISPLIT= 8
-1: X=0.75000000 Y=0.75000000 Z=0.75837416

Lal  NPT= 781 R0=0.00001000 RMT=2.26  Z:57.0
LOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
E 0.0000000 1.0000000 0.0000000

S 0.0000000 0.0000000 1.0000000

ATOM -2: X=0.25000000 Y=0.75000000 Z=0.20478952

§  MULT=2 ISPLIT= 8

= -2:X=0.75000000 Y=0.25000000 Z=0.79521048

N1  NPT= 781 R0=0.00010000 RMT=1.85  Z: 7.0

Cat

OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

NUMBER OF SYMMETRY OPERATIONS

able in prin
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SCAN-EECE
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LATTICE,NONEQUIV.ATOMS: 2 59 Pmmn
ODE OF CALC=RELA unit=bohr
.155000 9.998800 7.140500 90.000000 90.000000 90.000000
TOM -1: X=0.25000000 Y=0.25000000 Z=0.24162584
MULT=2 ISPLIT= 8
-1: X=0.75000000 Y=0.75000000 Z=0.75837416
NPT= 781 R0=0.00001000 RMT=2.26 Z:57.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.25000000 Y=0.75000000 Z=0.20478952
MULT=2 ISPLIT=8
-2: X=0.75000000 Y=0.25000000 Z=0.79521048
NPT= 781 R0=0.00010000 RMT= 1.85 Z: 7.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS
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MnS exp
F LATTICE,NONEQUIV.ATOMS 2 225 Fm-3m
MODE OF CALC=RELA unit=bohr
9.929699 9.929699 9.929699 90.000000 90.000000 90.000000
ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Mn2+  NPT= 781 R0=.000050000 RMT=2.17 Z: 25.00000
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM 2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=2
S2-  NPT= 781 R0=.000100000 RMT=1.86 Z: 16.00000
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
48 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

MnS exp

=F LATTICE,NONEQUIV.ATOMS 2 225 Fm-3m

@ODE OF CALC=RELA unit=bohr

3.99.929699 9.929699 9.929699 90.000000 90.000000 90.000000

ATOM 1: X=0.00000000 Y=0.00000000 Z=0.00000000

5 MULT=1 ISPLIT=2

PEI n2+  NPT= 781 R0=.000050000 RMT=2.17 Z: 25.00000
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

g 0.0000000 1.0000000 0.0000000

& 0.0000000 0.0000000 1.0000000

ATOM 2: X=0.50000000 Y=0.50000000 Z=0.50000000

MULT=1 ISPLIT=2
NPT= 781 R0=.000100000 RMT= 1.86 Z: 16.00000
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS
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LATTICE,NONEQUIV.ATOMS: 2 119 I-4m2
ODE OF CALC=RELA unit=bohr
571000 7.571000 10.722300 90.000000 90.000000 90.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

g

Poveg
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T  MULT=1 ISPLIT=-2
&Inl NPT= 781 R0=0.00005000 RMT=2.17 Z:25.0
AOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
= 0.7071068 0.7071068 0.0000000
-q=) B 0.0000000 0.0000000 1.0000000
'IS%TOM -2: X=0.00000000 Y=0.50000000 Z=0.25000000

MULT=1 ISPLIT=-2

NPT= 781 R0=0.00010000 RMT= 1.86 Z:16.0
MEOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
@ 0.7071068 0.7071068 0.0000000

(]
|
le:

[ ]

|gl

r W
[—

0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

16

TM_other.txt



SCAN-EECE

MnS 0
B LATTICE,NONEQUIV.ATOMS: 2 119 [-4m2
MODE OF CALC=RELA unit=bohr
7.623200 7.623200 10.771200 90.000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=-2
Mnl NPT= 781 R0=0.00005000 RMT=2.17 Z:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=1 ISPLIT=-2
S1 NPT= 781 R0=0.00010000 RMT= 1.86 Z:16.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

72)
S
z

=
92!
—

4
RELA
7.545900 7.574600 12.290300 90.000000 90.000000120.299992
TOM -1: X=0.16328000 Y=0.33131000 Z=0.50000000
MULT=1 ISPLIT=8
1 NPT= 781 R0=0.00005000 RMT= 2.1700 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.83672000 Y=0.66869000 Z=0.00000000
MULT=1 ISPLIT=28
NPT= 781 R0=0.00005000 RMT= 2.1700 Z:25.0
AL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -3: X=0.16752000 Y=0.33423667 Z=0.87500000
MULT=1 ISPLIT=8
NPT= 781 R0=0.00010000 RMT= 1.8600 Z:16.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
OM -4: X=0.83333334 Y=0.66671667 Z=0.37500000
MULT=1 ISPLIT=28
NPT= 781 R0=0.00010000 RMT= 1.8600 Z:16.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS
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RELA
7.628900 7.656800 12.427600 90.000000 90.000000120.299992
ATOM -1: X=0.16328000 Y=0.33131000 Z=0.50000000
MULT=1 ISPLIT=8
Mnl1 NPT= 781 R0=0.00005000 RMT= 2.1700 Z:25.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.83672000 Y=0.66869000 Z=0.00000000
MULT=1 ISPLIT=28
Mn2 NPT= 781 R0=0.00005000 RMT= 2.1700 Z:25.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.16752000 Y=0.33423667 Z=0.87500000
MULT=1 ISPLIT=8
_S3 NPT= 781 R0=0.00010000 RMT= 1.8600 Z:16.0
S S LOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -4: X=0.83333334 Y=0.66671667 Z=0.37500000
MULT=1 ISPLIT=8
NPT= 781 R0=0.00010000 RMT= 1.8600 Z:16.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1  NUMBER OF SYMMETRY OPERATIONS

>

Wien Bibliotiék.
o~

& prin%lt U
>
Z

=

Se exp
LATTICE,NONEQUIV.ATOMS 2 225 Fm-3m
DE OF CALC=RELA unit=bohr
.390042 10.390042 10.390042 90.000000 90.000000 90.000000
OM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
n2+  NPT= 781 R0=.000050000 RMT=2.18 Z: 25.00000
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM 2: X=0.50000000 Y=0.50000000 Z=0.50000000
MULT=1 ISPLIT=2
2- NPT= 781 R0=.000050000 RMT=2.07 Z: 34.00000
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS
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SCAN-EECE

hEk)

ub

nSe_exp
LATTICE,NONEQUIV.ATOMS 2 225 Fm-3m
10DE OF CALC=RELA unit=bohr
m $0.390042 10.390042 10.390042 90.000000 90.000000 90.000000
OM 1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=2
Mn2+ NPT= 781 R0=.000050000 RMT=2.18 Z: 25.00000
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LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

ATOM 2: X=0.50000000 Y=0.50000000 Z=0.50000000

MULT=1 ISPLIT=2

Se2-  NPT= 781 R0=.000050000 RMT=2.07 Z: 34.00000

LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000

48 NUMBER OF SYMMETRY OPERATIONS

SCAN

MnSe 0
B LATTICE.NONEQUIV.ATOMS: 2 119 I-4m2
MODE OF CALC=RELA unit=bohr
_7.930500 7.930500 11.189500 90.000000 90.000000 90.000000
SATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT=2.18 Z:25.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.00000000 Y=0.50000000 Z=0.25000000
MULT=1 ISPLIT=-2
NPT= 781 R0=0.00005000 RMT=2.07 Z:34.0
OCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
8 NUMBER OF SYMMETRY OPERATIONS

S
=

thek.

l'Wigﬁl Bibl

print at TU

AN-EECE

v 1i|a%e n

=

Se 0
LATTICE,NONEQUIV.ATOMS: 2 119 I-4m2
DE OF CALC=RELA unit=bohr
27.988500 7.988500 11.277400 90.000000 90.000000 90.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=-2
1 NPT= 781 R0=0.00005000 RMT=2.18 Z:25.0
CAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.00000000 Y=0.50000000 Z=0.25000000
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g MULT=1 ISPLIT=-2
Sel NPT= 781 R0=0.00005000 RMT= 2.07 Z:34.0
EOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000

0.7071068 0.7071068 0.0000000

”~
f, 0.0000000 0.0000000 1.0000000
.8 NUMBER OF SYMMETRY OPERATIONS
B
Ssean
Do
iﬁlﬁnSe 1

4
RELA
7.887800 7.870900 12.893100 90.000000 90.000000119.438591
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ATOM -1: X=0.16541500 Y=0.33133500 Z=0.50024000
MULT=1 ISPLIT=28
Mn1 NPT= 781 R0=0.00005000 RMT= 2.1800 Z:25.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.83458500 Y=0.66866500 Z=0.00000000
MULT=1 ISPLIT=28
Mn2 NPT= 781 R0=0.00005000 RMT= 2.1800 Z:25.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.16977500 Y=0.33527500 Z=0.12548000
MULT=1 ISPLIT=8
Se3 NPT= 781 R0=0.00005000 RMT= 2.0700 Z:34.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -4: X=0.83022500 Y=0.66472500 Z=0.62548000
MULT=1 ISPLIT=8
NPT= 781 R0=0.00005000 RMT= 2.0700 Z:34.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

QR

Bibliothek I @2
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%/IE n

AN-EECE

4

e in Nt U
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)
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RELA
974700 7.957100 13.041700 90.000000 90.000000119.438591
ATOM -1: X=0.16541500 Y=0.33133500 Z=0.50024000
MULT=1 ISPLIT=28
1 NPT= 781 R0=0.00005000 RMT= 2.1800 Z:25.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.83458500 Y=0.66866500 Z=0.00000000
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@r of this t Q]

'g MULT= 1 ISPLIT= 8

Mn2  NPT= 781 R0=0.00005000 RMT= 2.1800 Z:25.0

EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

5 0.0000000 1.0000000 0.0000000

g 0.0000000 0.0000000 1.0000000

ATOM -3: X=0.16977500 Y=0.33527500 Z=0.12548000

&  MULT=1 ISPLIT= 8

Se3  NPT= 781 R0=0.00005000 RMT= 2.0700 Z:34.0
A OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
= 0.0000000 1.0000000 0.0000000
g . 0.0000000 0.0000000 1.0000000
'la,%TOM -4: X=0.83022500 Y=0.66472500 Z=0.62548000

MULT=1 ISPLIT=8

NPT= 781 R0=0.00005000 RMT= 2.0700 Z:34.0
MEOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
@ 0.0000000 1.0000000 0.0000000

(]
|
le:
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0.0000000 0.0000000 1.0000000
1  NUMBER OF SYMMETRY OPERATIONS
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SCAN

MoAs_exp
P LATTICE,NONEQUIV.ATOMS: 2 62 Pnma
MODE OF CALC=RELA unit=bohr
11.315700 6.328800 12.034400 90.000000 90.000000 90.000000
ATOM -1: X=0.98550000 Y=0.25000000 Z=0.18162000
MULT= 4 ISPLIT=8
-1: X=0.51450000 Y=0.75000000 Z=0.68162000
-1: X=0.01450000 Y=0.75000000 Z=0.81838000
-1: X=0.48550000 Y=0.25000000 Z=0.31838000
Mol NPT= 781 R0=0.00001000 RMT=2.14 Z:42.0
LOCAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
ATOM -2: X=0.81500000 Y=0.25000000 Z=0.56851000
MULT= 4 ISPLIT=8
-2: X=0.68500000 Y=0.75000000 Z=0.06851000
-2: X=0.18500000 Y=0.75000000 Z=0.43149000
-2: X=0.31500000 Y=0.25000000 Z=0.93149000
1 NPT= 781 R0=0.00005000 RMT= 2.14 Z:33.0
CAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
8 NUMBER OF SYMMETRY OPERATIONS

en Bibliothgk.m:D

%UWi

AN-EECE

0As exp
LATTICE,NONEQUIV.ATOMS: 2 62 Pnma
ODE OF CALC=RELA unit=bohr
.397600 6.371700 12.064800 90.000000 90.000000 90.000000
OM -1: X=0.98550000 Y=0.25000000 Z=0.18162000
MULT=4 ISPLIT= 8
-1: X=0.51450000 Y=0.75000000 Z=0.68162000
-1: X=0.01450000 Y=0.75000000 Z=0.81838000
-1: X=0.48550000 Y=0.25000000 Z=0.31838000
1 NPT= 781 R0=0.00001000 RMT=2.14 Z7:42.0
CAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
ATOM -2: X=0.81500000 Y=0.25000000 Z=0.56851000
MULT=4 ISPLIT=8
-2: X=0.68500000 Y=0.75000000 Z=0.06851000
-2: X=0.18500000 Y=0.75000000 Z=0.43149000
-2: X=0.31500000 Y=0.25000000 Z=0.93149000
1 NPT= 781 R0=0.00005000 RMT=2.14 Z:33.0
CAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
NUMBER OF SYMMETRY OPERATIONS
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H LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
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MODE OF CALC=RELA unit=bohr
6.280600 6.280600 6.268200 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
Mol NPT= 781 R0=0.00001000 RMT=2.14 Z:42.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000
MULT=1 ISPLIT= 4
Asl NPT= 781 R0=0.00005000 RMT= 2.14 Z:33.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

rflgbar

2 MoAs 0

> H LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2

‘” MODE OF CALC=RELA unit=bohr

6.307600 6.307600 6.323000 90.000000 90.000000120.000000
éTOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

S MULT=1 ISPLIT=4

Mol  NPT= 781 R0=0.00001000 RMT=2.14  Z:42.0
EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000

i 0.0000000 1.0000000 0.0000000

F 0.0000000 0.0000000 1.0000000

2 KTOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000

25 MULT=1 ISPLIT= 4
Asl  NPT= 781 R0=0.00005000 RMT=2.14  Z:33.0
2 EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
NUMBER OF SYMMETRY OPERATIONS

is is avail

—
\S)

(g:o th:(%tl*es
Z

N _exp
LATTICE,NONEQUIV.ATOMS: 2 194 P63/mmc
ODE OF CALC=RELA unit=bohr
55.609900 5.609900 10.534200 90.000000 90.000000120.000000
TOM -1: X=0.33333333 Y=0.66666667 Z=0.75000000
MULT=2 ISPLIT=4
-1: X=0.66666667 Y=0.33333333 Z=0.25000000

Ay

proved {amgﬂ
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Wbl NPT= 781 R0=0.00001000 RMT= 2.02 Z:41.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
A 0.0000000 1.0000000 0.0000000
= 0.0000000 0.0000000 1.0000000
_gATOM -2: X=0.00000000 Y=0.00000000 Z=0.50000000
- MULT= 2 ISPLIT= 4

-2: X=0.00000000 Y=0.00000000 Z=0.00000000

NPT= 781 R0=0.00010000 RMT= 1.74 Z: 7.0
MEOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
@ 0.0000000 1.0000000 0.0000000

lio
wledge hu

2

0.0000000 0.0000000 1.0000000
24  NUMBER OF SYMMETRY OPERATIONS
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SCAN-EECE

NbN_exp
H LATTICE,NONEQUIV.ATOMS: 2 194 P63/mmc
MODE OF CALC=RELA unit=bohr
5.635100 5.635100 10.605100 90.000000 90.000000120.000000
ATOM -1: X=0.33333333 Y=0.66666667 Z=0.75000000
MULT=2 ISPLIT=4
-1: X=0.66666667 Y=0.33333333 Z=0.25000000
Nbl NPT= 781 R0=0.00001000 RMT= 2.02 Z:41.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.00000000 Y=0.00000000 Z=0.50000000
MULT=2 ISPLIT=4
_ -2:X=0.00000000 Y=0.00000000 Z=0.00000000
EN 1 NPT= 781 R0=0.00010000 RMT=1.74 Z: 7.0
2 LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
24  NUMBER OF SYMMETRY OPERATIONS

@ ; ib?ﬁthék
Z

N 0
LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
DE OF CALC=RELA unit=bohr
576700 5.576700 5.434800 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000

MULT=1 ISPLIT= 4

ae in ﬁptn&atzuwl
in O

bl NPT= 781 R0=0.00001000 RMT= 2.02 Z:41.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
o 0.0000000 1.0000000 0.0000000
% 0.0000000 0.0000000 1.0000000
% BTOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000
2 MULT=1 ISPLIT= 4
N1 NPT= 781 R0=0.00010000 RMT= 1.74 Z: 7.0
5 EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000

0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS

ginal versi

AN-EECE

Z
=
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T:Erégpp 0\%1 ri

LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
,MODE OF CALC=RELA unit=bohr
=< 5.601300 5.601300 5.474500 90.000000 90.000000120.000000
q"ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
'l-' 2 MULT= 1 ISPLIT=4
-ENbl NPT= 781 R0=0.00001000 RMT=2.02 Z:41.0
-QL%OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
m 3 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
OM -2: X=0.33333333 Y=0.66666667 Z=0.50000000
MULT=1 ISPLIT=4
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N1 NPT= 781 R0=0.00010000 RMT= 1.74 Z: 7.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN

NbN 1
H LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
MODE OF CALC=RELA unit=bohr
5.576700 5.576700 5.434800 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
Nbl NPT= 781 R0=0.00001000 RMT= 2.02 Z:41.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000
MULT=1 ISPLIT= 4
NPT= 781 R0=0.00010000 RMT= 1.74 Z: 7.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS

>

oy
g2z

Bipliothek.

[y

%/if n

AN-EECE

Zat TU
o
Z

LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
DE OF CALC=RELA unit=bohr
.601300 5.601300 5.474500 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
1 NPT= 781 R0=0.00001000 RMT= 2.02 Z:41.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000
MULT=1 ISPLIT= 4
NPT= 781 R0=0.00010000 RMT= 1.74 Z: 7.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS
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@
>
z

~
=ZPtO_exp

> LATTICE,NONEQUIV.ATOMS: 2 131 P42/mmc
'lé'l\;ilODE OF CALC=RELA unit=bohr
o= $.865900 5.865900 9.994400 90.000000 90.000000 90.000000
-Q@TOM -1: X=0.50000000 Y=0.00000000 Z=0.50000000
m: MULT=2 ISPLIT=28
-1: X=0.00000000 Y=0.50000000 Z=0.00000000
@1 NPT= 781 R0=0.00000500 RMT= 1.84 Z:78.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
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0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.50000000 Y=0.50000000 Z=0.25000000
MULT= 2 ISPLIT=-2
-2: X=0.50000000 Y=0.50000000 Z=0.75000000
01 NPT= 781 R0=0.00010000 RMT= 1.51 Z: 8.0
LOCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000
16 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

PtO_exp
P LATTICE,NONEQUIV.ATOMS: 2 131 P42/mmc
MODE OF CALC=RELA unit=bohr
. 5.888300 5.888300 9.953700 90.000000 90.000000 90.000000
SATOM -1: X=0.50000000 Y=0.00000000 Z=0.50000000
MULT=2 ISPLIT= 8
-1: X=0.00000000 Y=0.50000000 Z=0.00000000

Ptl NPT= 781 R0=0.00000500 RMT= 1.84 Z:78.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
E 0.0000000 1.0000000 0.0000000

8 0.0000000 0.0000000 1.0000000

ATOM -2: X=0.50000000 Y=0.50000000 Z=0.25000000

5 MULT=2 ISPLIT=-2

= -2: X=0.50000000 Y=0.50000000 Z=0.75000000

@ 1 NPT= 781 R0=0.00010000 RMT= 1.51 Z: 8.0

At

OCAL ROT MATRIX: 0.7071068-0.7071068 0.0000000
0.7071068 0.7071068 0.0000000
0.0000000 0.0000000 1.0000000

6 NUMBER OF SYMMETRY OPERATIONS

—_—

ilable in prinl

|§§v il
Z

-
D

O

0
LATTICE,NONEQUIV.ATOMS: 2 62 Pnma
ODE OF CALC=RELA unit=bohr
776000 6.349800 7.984800 90.000000 90.000000 90.000000
OM -1: X=0.43145000 Y=0.25000000 Z=0.19192000
MULT= 4 ISPLIT=8
-1: X=0.06855000 Y=0.75000000 Z=0.69192000
-1: X=0.56855000 Y=0.75000000 Z=0.80808000
-1: X=0.93145000 Y=0.25000000 Z=0.30808000
1 NPT= 781 R0=0.00000500 RMT= 1.84 Z:78.0
CAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
TOM -2: X=0.66440000 Y=0.25000000 Z=0.50144000
MULT= 4 ISPLIT=28
-2: X=0.83560000 Y=0.75000000 Z=0.00144000
-2: X=0.33560000 Y=0.75000000 Z=0.49856000
-2: X=0.16440000 Y=0.25000000 Z=0.99856000
NPT= 781 R0=0.00010000 RMT= 1.51 Z: 8.0
CAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
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8 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

PtO 0
P LATTICE,NONEQUIV.ATOMS: 2 62 Pnma
MODE OF CALC=RELA unit=bohr
12.808300 6.354600 7.987500 90.000000 90.000000 90.000000
ATOM -1: X=0.43145000 Y=0.25000000 Z=0.19192000
MULT= 4 ISPLIT=8
-1: X=0.06855000 Y=0.75000000 Z=0.69192000
-1: X=0.56855000 Y=0.75000000 Z=0.80808000
-1: X=0.93145000 Y=0.25000000 Z=0.30808000
Ptl NPT= 781 R0=0.00000500 RMT= 1.84 Z:78.0
LOCAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
ATOM -2: X=0.66440000 Y=0.25000000 Z=0.50144000
MULT= 4 ISPLIT=8
-2: X=0.83560000 Y=0.75000000 Z=0.00144000
-2: X=0.33560000 Y=0.75000000 Z=0.49856000
-2: X=0.16440000 Y=0.25000000 Z=0.99856000
1 NPT= 781 R0=0.00010000 RMT=1.51 Z: 8.0
OCAL ROT MATRIX: 0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000
8 NUMBER OF SYMMETRY OPERATIONS

HEk.

Wien Bibliot

prin%lt U
>
z

iS_exp
LATTICE,NONEQUIV.ATOMS: 4 166 R-3m
ODE OF CALC=RELA unit=bohr
514200 6.514200 49.984700 90.000000 90.000000120.000000
ATOM -1: X=0.11877000 Y=0.11877000 Z=0.11877000
MULT=2 ISPLIT=4
-1: X=0.88123000 Y=0.88123000 Z=0.88123000
NPT= 781 R0=0.00005000 RMT=2.09 7:22.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
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g 0.0000000 1.0000000 0.0000000
= 0.0000000 0.0000000 1.0000000
ATOM -2: X=0.00000000 Y=0.00000000 Z=0.00000000
5  MULT=1 ISPLIT=4
Ti2 NPT= 781 R0=0.00005000 RMT=2.09 Z:22.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
& 0.0000000 1.0000000 0.0000000
£ 0.0000000 0.0000000 1.0000000
ATOM -3: X=0.50000000 Y=0.50000000 Z=0.50000000
= MULT=1 ISPLIT= 4
_“=’sg 1 NPT= 781 R0=0.00010000 RMT= 1.89 Z:16.0
'laLijAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
=3 0.0000000 1.0000000 0.0000000
Q¢ 0.0000000 0.0000000 1.0000000
MATOM -4: X=0.27656000 Y=0.27656000 Z=0.27656000

MULT= 2 ISPLIT= 4
-4: X=0.72344000 Y=0.72344000 Z=0.72344000
2 NPT= 781 R0=0.00010000 RMT= 1.89 Z:16.0
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LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

TiS exp
R LATTICE,NONEQUIV.ATOMS: 4 166 R-3m
MODE OF CALC=RELA unit=bohr
6.536700 6.536700 50.395000 90.000000 90.000000120.000000
ATOM -1: X=0.11877000 Y=0.11877000 Z=0.11877000
MULT=2 ISPLIT=4
-1: X=0.88123000 Y=0.88123000 Z=0.88123000
Til NPT= 781 R0=0.00005000 RMT=2.09 Z:22.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT=2.09 Z:22.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -3: X=0.50000000 Y=0.50000000 Z=0.50000000

gbar
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Bibliothek

5 MULT=1 ISPLIT= 4

%1 NPT= 781 R0=0.00010000 RMT= 1.89 Z:16.0
EOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
g 0.0000000 1.0000000 0.0000000

& 0.0000000 0.0000000 1.0000000

ATOM -4: X=0.27656000 Y=0.27656000 Z=0.27656000

MULT=2 ISPLIT= 4
-4: X=0.72344000 Y=0.72344000 Z=0.72344000
NPT= 781 R0=0.00010000 RMT= 1.89 Z:16.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS

of this theslT'isAvailable
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—

al ioh
g(:ﬂr]_a ve%:;o
S Z

LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
ODE OF CALC=RELA unit=bohr
.162300 6.162300 6.064000 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT= 1 ISPLIT=4
NPT= 781 R0=0.00005000 RMT=2.09 Z:22.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.66666666 Y=0.33333334 Z=0.50000000
MULT=1 ISPLIT=4
1 NPT= 781 R0=0.00010000 RMT=1.89 Z:16.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
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12 NUMBER OF SYMMETRY OPERATIONS

SCAN-EECE

TiS 0
H LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
MODE OF CALC=RELA unit=bohr
6.183300 6.183300 6.117500 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
Til NPT= 781 R0=0.00005000 RMT= 2.09 Z2:22.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.66666666 Y=0.33333334 Z=0.50000000
MULT=1 ISPLIT= 4
S NPT= 781 R0=0.00010000 RMT= 1.89 Z:16.0
S S LOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

B
>
Z

w2
p—

LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
ODE OF CALC=RELA unit=bohr
162200 6.162200 6.064000 90.000000 90.000000120.000000
OM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
MULT=1 ISPLIT= 4
NPT= 781 R0=0.00005000 RMT= 2.09 Z2:22.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.33333333 Y=0.66666667 Z=0.50000000
MULT=1 ISPLIT= 4
NPT= 781 R0=0.00010000 RMT= 1.89 Z:16.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
2  NUMBER OF SYMMETRY OPERATIONS

Vi Biblipt
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Bis availdoleHa prin
o=
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—

%lg n

AN-EECE

LATTICE,NONEQUIV.ATOMS: 2 187 P-6m2
ODE OF CALC=RELA unit=bohr
A 6.183300 6.183300 6.117400 90.000000 90.000000120.000000
SZATOM -1: X=0.00000000 Y=0.00000000 Z=0.00000000
2. MULT=1 ISPLIT= 4
-l-'En NPT= 781 R0=0.00005000 RMT=2.09  Z:22.0
2EOCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
a: 0.0000000 1.0000000 0.0000000
F 0.0000000 0.0000000 1.0000000

OM -2: X=0.33333333 Y=0.66666667 Z=0.50000000

MULT= 1 ISPLIT= 4

S1  NPT= 781 R0=0.00010000 RMT=1.89  Z:16.0
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LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
12 NUMBER OF SYMMETRY OPERATIONS

SCAN

TiS 5
H LATTICE,NONEQUIV.ATOMS: 2 194 P63/mmc
MODE OF CALC=RELA unit=bohr
6.154800 6.154800 12.143300 90.000000 90.000000120.000000
ATOM -1: X=0.00000000 Y=0.00000000 Z=0.50000000
MULT= 2 ISPLIT= 4
-1: X=0.00000000 Y=0.00000000 Z=0.00000000
Til NPT= 781 R0=0.00005000 RMT= 2.09 Z2:22.0
LOCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
ATOM -2: X=0.33333333 Y=0.66666667 Z=0.75000000
MULT= 2 ISPLIT= 4
-2: X=0.66666667 Y=0.33333333 Z=0.25000000
1 NPT= 781 R0=0.00010000 RMT= 1.89 Z:16.0
OCAL ROT MATRIX:  1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
4  NUMBER OF SYMMETRY OPERATIONS

Hek v

en Bibliot

%UWi

AN-EECE

m
U1

LATTICE ,NONEQUIV.ATOMS: 2 194 P63/mmc
ODE OF CALC=RELA unit=bohr
.154900 6.154900 12.315100 90.000000 90.000000120.000000
TOM -1: X=0.00000000 Y=0.00000000 Z=0.50000000
MULT=2 ISPLIT=4
-1: X=0.00000000 Y=0.00000000 Z=0.00000000
il NPT= 781 R0=0.00005000 RMT=2.09 Z:22.0
OCAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
TOM -2: X=0.33333333 Y=0.66666667 Z=0.75000000
MULT=2 ISPLIT=4
-2: X=0.66666667 Y=0.33333333 Z=0.25000000
NPT= 781 R0=0.00010000 RMT=1.89 Z:16.0
CAL ROT MATRIX: 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0000000
0.0000000 0.0000000 1.0000000
24  NUMBER OF SYMMETRY OPERATIONS

ilggern print at
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