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Abstract
The ab initio restricted Hartree-Fock method is used to simulate the electronic structure of aluminum arsenide nanocrystals consists of (216-738 atoms) with sizes ranging up to about 2.5 nm in diameter. The calculations are divided into two parts, surface and core. The oxygenated (001)-(1×1) facet that expands with larger sizes of nanocrystals is investigated to determine the rule of the surface in nanocrystals electronic structure. Results show that lattice constant and ionicity of the core part are decreasing by increasing the size of nanocrystals. The smallest investigated nanocrystal is 1.83% larger in lattice constant and 13.5% larger in ionicity than the converged value of largest investigated nanocrystal. Increasing nanocrystals size also resulted in an increase of core cohesive energy (absolute value), increase of core energy gap, and increase of the core valence bandwidth. The surface states are found mostly non-degenerated because of the effect of surface discontinuity and oxygen atoms. The method shows fluctuations in the converged energy gap, valence bandwidth and cohesive energy of core part of nanocrystals duo to shape variation. The present work suggests the addition of ionicity and lattice constant to the quantities that are affected by quantum conﬁnement phenomenon. The method of the present model has threefold results; it can be used to approach the electronic structure of crystals bulk, surface, and nanocrystals. 
 الخلاصة 
    استعملت طريقة المبادئ الأساسية المحددة لهارتري- فوك لمحاكاة التركيب الإلكتروني لبلورة فوسفيد الألمنيوم النانوية مكون ما بين 216 و 738 ذرة  بقطر يصل إلى nm2.5. قسمت الحسابات إلى جزئيين هما السطح والقلب. وقد درس الوجه المؤكسد (001)-(1x1 ) والذي يتوسع بزيادة حجم البلورة النانوية لتحديد دور السطح في التركيب الإلكتروني للبلورات النانوية. أظهرت النتائج ان ثابت الشبيكة والأيونية للقلب تتناقص بزيادة حجم البلورات النانوية. ان ثابت الشبيكة للبلورة النانوية الأصغر قيد الدراسة اكبر بمقدار 1.83% والتأينية اكبر بمقدار 13.5% من قيمهما في البلورة النانوية الأكبر. بينت النتائج أيضا ان زيادة حجم البلورة النانوية في القلب يؤدي إلى زيادة طاقة الترابط ( القيمة المطلقة)، زيادة فجوة الطاقة، و زيادة عرض حزمة التكافؤ. ولقد بينت النتائج أن حالات السطح تكون قليلة التحلل قياسا بالقلب بسبب عدم استمرارية السطح ووجود ذرات الأوكسجين. 
        أظهرت الطريقة تقلبات في تقارب فجوة الطاقة وعرض حزمة التكافؤ وطاقة الترابط للقلب، نتيجة لتغيرات شكل البلورة. العمل الحالي يقترح إضافة الأيونية وثابت الشبيكة للكميات التي تتأثر بظاهرة الحصر (التقييد) الكمي. ان طريقة النموذج الحالي لها ثلاث استعمالات ؛ فهي يمكن ان تستعمل للحصول على التركيب الإلكتروني للمادة الصلبة و للسطح و للبلورات النانوية.
1   Introduction                                                           
Aluminum arsenide (AlAs) is one of the most important electronic and optoelectronic materials because of its frequent incorporation into GaAs-based heterostructures [Vurgaftman et al., 2001; Adachi, 1994]. AlAs is a wide-gap semiconductor with a band structure and crystallize in the zinc blende. Measurements have revealed a camel’s back structure near X. The  two semiconductors AlAs  and AlP  form  a  continuous  series  of  alloys  denoted  by AlAs1-xPx,  where  x  is  the  mole  fraction  of  AlAs  in  the alloy [Badi et al., 1994], AlAs/AlP superlattices are attractive due to their potential applications in optoelectronic devices because they are expected to become direct band gap materials [Ohnuma and Nagano, 2000].

AlAs is a subject of extensive theoretical studies ranging from the semiempirical to the first principles methods [Mujica et al., 2003], within the density functional theory framework using both pseudopotential [Mujica et al., 1999], and all-electron approaches. For the bulk properties of AlAs, theoretical calculations based on, the Hartree-Fock [Froyen and Cohen, 1983], and potential model [Jivani et al., 2005] have obtained a very good description of its structural and electronic properties. Recently, Annane et al. [Annane et al., 2010] investigated the structural and electronic properties of AlAs and AlP compounds using the full potential linearized augmented plane wave plus local orbitals method based on density functional theory.

The present work addresses large NCs that have the size range of 216–738 total atoms. These atoms are divided between core and surface. The present lower limit (of atoms) is chosen since it provides the first occurrence of idle core part [nearly ideal zinc blende (ZB) structure] that is far from surface reconstruction by more than three surface layers. 

In the present work, we study the electronic structure and physical properties of AlAs NCs core and surface part with different sizes by using an ab initio restricted Hartree-Fock (RHF) method coupled with large unit cell method (LUC-RHF). LUC method was formulated and used before for several kinds of bulk materials including diamond and ZB structured materials [Abdulsattar and Al-Bayati, 2007; Harker and Larkins, 1979].
2   Computational details  
Ab initio self-consistent Hartree-Fock (RHF) is used to obtain AlAs NCs molecular orbitals. Correlation corrections are neglected in the present calculations relying on Koopmans theorem [Hehre et al., 1986]. This theorem states that  comparisons of Hartree-Fock closed-shell results (which is the  case in the present work) with experimental values suggest that in many cases the energetic corrections due to relaxation effects nearly cancel the corrections due to electron correlation. Simple STO-3G basis [Hehre et al., 1969, Collins et al., 1974] is used in the present work to reach higher number of core and surface atoms. 

This method uses (k= 0) approximation, where k is the wave vector, that is one point in the wave vector space. The LUC method is one kind of supercell methods with the above k = 0 restriction. In this method, instead of adding more k points, the single central cell is expanded to contain more atoms, which are now called core atoms in the present work. The LUC method was first suggested and applied to covalent semiconductors in the 1970s [Dobrotvorskii and Evarestov, 1974]. The method was found suitable for NCs calculations because the k = 0 approximation retains only one central cluster of atoms surrounded by other atoms to passivate the outer dangling bonds. The method is used to simulate parts of specific symmetry in the NCs in the same way it is used for bulk materials.
We used 3D PBC (Periodic Boundary Condition) method in GUSSIAN 03 code [Gaussian 03, 2003] to calculate ab initio restricted Hartree-Fock electronic structure of AlAs NCs internal core. The 2D PBC calculations are used to simulate oxygenated (001)-(1×1) surface. 
In the present work, we divided the work into two parts, core and surface parts which is the traditional method used in microscopic-size solid-state calculations. In LUC core part only the lattice constant is optimized, at the surface part all bond lengths and lattice constant still need to be optimized because of surface reconstruction. The (001) chosen surfaces are terminated by oxygen atoms to passivated dangling bonds. The width of surface part is set to one conventional lattice that is deduced from AlAs surface bonds calculations. The oxygenated (001)-(1×1) AlAs surface in the oxygen double bonding configuration is investigated to obtain the total electronic structure of the AlAs NCs with (001)-(1×1) facets. The oxygenated (001)-(1×1) AlAs surface is chosen since it is one of the least reconstructed surfaces. Unlike the core part, the bond lengths and lattice constant are not unique and a variation of geometrical parameters is needed. Normally surface effects do not penetrate more than four layers (one lattice constant) from the crystal surface [Kittel, 1976]. On the other hand, short-range sp3 bonds do not require more than fourth neighbor’s interaction range to conduct electronic structure calculations successfully using molecular orbital methods. The upper two identical conditions are applied in the present calculations.  

Two kinds of core LUCs are investigated, namely cubic and parallelepiped cells. The cubic cells are multiples of ZB structure Bravais unit cells, while the parallelepiped cells are multiples of primitive ZB structure unit cells [Kittel, 1976]. Cubic core cells include 8, 64 atoms. Parallelepiped cells include 16, 54, 128 atoms.  

3   Calculations and results
    In this section, we present the calculated band structures of aluminum arsenide nanocrystals. Figure (1) shows the total energy for AlAs nanocrystal as a function of lattice constant for 8 core atoms, from which we obtained the equilibrium lattice constant. Figure (2) shows the variation of the lattice constant of AlAs NCs core as a function of number of core atoms. This figure is obtained after minimizing the energy lattice curve of every investigated number of core atoms. From this figure we see that the lattice constant for the core part of the crystal decrease with increasing number of atoms, the lattice constant for AlAs NCs shows decreasing values from 0.555 nm for 8 atoms to 0.545 nm for 64 atoms LUC, then the lattice constant tends to be constant for LUC of atoms number greater than 64. The converged lattice length for a high number of core atoms (0.545nm) is found to be close to the lattice constant values of 0.562 nm for bulk [Zhu and Louie, 1991].

[image: image1.png]Total energy (a.u.)

0.55 0.552 0.554 0.556 0.558 0.56
-9798.81 T T T T

-9798.81

-9798.811

-9798.811
Lattice constant (nm)




Figure (1): Total energy of 8 AlAs core atoms as a function of lattice constant.
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Figure (2). Energetically optimized AlAs core lattice constant as a function of the number of atoms in the core.
The bulk modulus has been calculated from Cohen’s theory [Kaxiras, 2003]:
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where NC is the coordination number (= 4), [image: image5.png]


 is s a dimensionless number which describes the ionicity: (= 0, 1 and 2 for IV, III-V and II-V groups respectively) [Zheng et al., 1999], [image: image7.png]


 is the first-neighbor distance in Å, i.e., the interatomic distance, for the ZB structure we have [Adachi, 2009]:
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Bulk modulus of AlAs nanocrystal as a function of number of atoms in the core is shown in Figure (3). This Figure shows that the bulk modulus increases with the number of atoms in the core. This relation can be simply attributed to the fact that the lattice constant for the core part of the crystal decrease with increasing number of atoms, the latter equation means that the decrease in lattice constant entails a decrease in interatomic distance (d) which leads to increasing in the bulk modulus according to equation (1). 
We note that the bulk modulus for AlAs nanocrystal of 81.39GPa is in a good agreement with the experimental value of 82 GPa [Hellwege and Madelung, 1982] of the bulk taking into consideration that Hartree-Fock theory always overestimates bulk modules values [Abdulsattar and Al-Bayati, 2007].
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Figure (3): Bulk modulus as a function of the number of core atoms for AlAs NCs.
        AlAs has an indirect minimum gap with the CBM at X point of the Brillouin zone. Figure (4) shows the energy gap of the core part of the investigated nanocrystals against the number of core atoms. In nanostructures, normally, the dimensions are commensurate with the de Broglie wavelength of the charge carriers; so that quantum confinement effects become important and the properties of the semiconductors are significantly modified. Due to the quantum confinement effect, the energy band gap of nanocrystals decreases with increasing the size of the quantum structure [Bruno et al., 2005].The increase of the energy gap in the first part of the considered range is not a violation of the quantum confinement theory since the energy gap is controlled by the surface part gap [Aysa et al., 2011], which is much smaller gap than the core part as we seen shortly. All energies converge quickly for the nanocrystals with more than 64 core atoms with a very wide energy gap variation range approximately (4.50 - 5.33)eV; this convergence is associated with fluctuations depending on the geometry of the nanocrystal core. Figure (4) shows that the size of the cell has no pronounced effect on the electronic structure of the core of nanocrystals in the large number of atoms, whereas the effect of size is more pronounced in the case of small LUC size (8, 16, and 54 atoms) this is also found in [Chelikowsky, and Saad, 2004]. The energy gap is higher than the experimentally reported energy gap (2.25 eV) for bulk AlAs [Vurgaftman et al., 2001] but within the trends of nanocrystals blue shift [Shimazaki and Asai, 2010; Nama et al.,, 2010]. At the SCF level, Koopmans’ theorem holds, and the task of determining the band energies and energy gap can be reduced to ﬁnding the one-electron energies of the respective Bloch states. It is well known that SCF (HF) calculations tend to overestimate the energy gap, giving too low an energy for the top of the upper valence band and too high an energy of the conduction band bottom. The reason for this is that HF theory optimizes a wavefunction. So, to determine the same property using a wavefunction, we need to know the correct quantum mechanical operator. HF orbitals, experience varying potentials, and, in particular, HF virtual orbitals experience the potential that would be felt by an extra electron being added to the molecule. As a result, HF virtual orbitals tend to be too high in energy and anomalously diﬀuse. This fact is especially important for crystalline solids and explains why HF band gaps are overestimated compared to those in experiment and other ab initio methods .This convergence is associated with fluctuations depending on the geometry of the nanocrystal core.

[image: image11.png]Energy gap(eV)

5.4
5.3
5.2
5.1

4.9
4.8
4.7
4.6
4.5

20 40 60 80 100 120 140
Number of core atoms




Figure (4): Energy gap of the core part of AlAs nanocrystals as a function of the number of core atoms.

The present cohesive energy (Figure (5)) of 8 atom large unit cell of AlAs NCs (15.057eV) is approximately 99.15% larger than the experimental value (7.56 eV) reported by Harrison[Harrison, 1989] and 88.21% larger than the experimental value (8eV) Paulus for bulk [Paulus, 1996]. 
These values of cohesive energy belong not to the nanocrystals as a whole but to the core only since the surface consists of two kinds of atoms and when the researcher add the surface effect we expect that the cohesive energy will be reduced to the experimental value and this is not done in the present work since it takes very long time and a lot of memory out of the disk space. 
In present work, we calculated valence bandwidth which is the difference between the highest occupied molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO). The valence bandwidth as a function of number of atoms for AlAs nanocrystal core part is shown in Figure (6). One can see from the figure that this band generally increases with increasing number of atoms and become nearly stable at the 64 core atoms.

        At the HF level, Koopmans’ theorem suggests that the energy of the HOMO is a good approximation to the negative experimental ionization potential. Similarly, it suggests that the electron affinity for an Ne-electron system is equal to the negative of the LUMO energy [Sque et al., 2006], assuming that the orbitals do not relax. Figure (7) shows the variation of HOMO and LUMO as the core of nanocrystals grows up in size and changes its shape. This curve fluctuates strongly because of the change in size and shape that produces different surfaces with different properties. Not all quantities have definite convergence behaviour similar to the upper investigated quantities. 
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Figure (5): Cohesive energy of the core part of AlAs NCS as a function of the number of core atoms.
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Figure (6): Valence bandwidth of the core part of AlAs nanocrystals as a function of core atoms.
HOMO and LUMO energy levels plotted in Figure (7) show fluctuating behaviour that continues indefinitely. As nanocrystals grow up in size they develop different shapes and surfaces. Each of the developed surfaces has different properties such as the upper mentioned ionization potential and affinity or HOMO and LUMO energy levels. Therefore, these fluctuations start at the nano-scale, continue to the micro, and bulk scale. A similar behaviour is observed for SiGe nanocrystals [Abduljalil et al., 2011].
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Figure (7): HOMO and LUMO energies that correspond to different core sizes of AlAs nanocrystals.

        The ionicity charge is calculated as a function of number of atoms using Gaussian program as shown in Figure (8), which is shows that the ionicity charge decrease with increasing number of atoms for core part; smaller nanocrystals are more ionic than larger ones ionicity nearly converges after 64 core atoms to nearly 0.39. This behaviour is encountered not only for the ionicity but also for the energy gap and lattice constant. However, the ionic charge of aluminum atoms equal ionic charge of arsenide atoms and the net charge equals to zero. 
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Figure (8): Ionicity of the core part of AlAs nanocrystals as a function of the number of core atoms.
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Figure (9): Degeneracy of states of 8 atoms core part of AlAs nanocrystal as a function of energy levels.
         The degeneracy of energy level states for AlAs nanocrystal as a function of levels energy for the lowest energy lattice constant is calculated for core and surface parts. Figure (9) shows the degeneracy of states for 8 atoms of core part. Due to high symmetry, the number of degenerate states is high in the core part. The highest number of degenerate states in the valence band is between 6 for the 8 atom core. A similar behaviour is observed for diamond nanocrystals ab initio large unit cell calculations [Abdulsattar, 2011].

To investigate nanocrystals surface electronic structure, it is natural to assume that larger nanocrystals to have larger surfaces. Two oxygenated oxygen terminated (001)-(1×1) AlAs surface stoichiometry slabs are investigated, namely, Al8O4As8, and Al32O16As32 with two surface areas of a2, and 4a2 respectively where (a) is the lattice constant. 
The average lattice constants of the two investigated stoichiometries are less than the corresponding core parts, but they follow the same decreasing order. The oxygenated (001)-(1×1) surface slab calculations of the nanocrystal converge to approximately the same lattice constant value of the core (0.57 nm). This good matching between surface and core lattice constants shows that good adhesion is expected between the two parts. 
The energy gap of (001)-(1×1) oxidized surface show much smaller gap than that of the core part. Oxidised surface gap of AlAs calculated using slab geometry of the stoichiometry Al8O4As8 is 0.113 eV. This value is very near to the oxidised germanium surface gap 0.19 eV calculated using the same geometry [Aysa et al., 2011]. The same surface for silicon has 1.4 eV [Nama et al., 2010]. From these values we can conclude that the oxidised AlAs surface part of nanocrystals is the governor of the energy gap value and that the variation of the core part gap in Figure (4) does not alter ﬁnal gap value. Figures (10) represent the degeneracy of states for oxygenated (001)-(1×1) surface part of Al8O4As8 stoichiometry slab nanocrystal surface. This surface has lower number of degenerate states compared with core part of Figure (9). This low degeneracy is due to broken symmetry at the surface discontinuity. The existence of oxygen atoms leads to varying the bond lengths and lattice constant.
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Figure (10): Degeneracy of states of surface part of Al8O4As8 stoichiometry slab as a function of energy levels. 
   In the surface part, discontinuity of surface imposes level splitting on the degenerate energy levels. The splitting of energy levels dose not only affects the number of degenerate states, but also the valence bandwidths which is wider in surface part. On the other hand, the splitting of states and additional oxygen surface states strongly affect the energy gap and considerably reduce its value. 

4   Conclusions
      In this paper, we studied some properties of AlAs nanocrystals. The total energy, lattice constant, bulk modulus, cohesive energy, energy gap, valence bandwidth, ionicity, and degeneracy of energy levels have been calculated by the self-consistent restricted Hartree–Fock method coupled with the large unit cell method (RHF-LUC). From the results as discussed the following points were concluded:

1- The present results reveal that the electronic properties converge to some limit as the size of the LUC increases.

2- The total energy (absolute value) of nanocrystal increases with the increase of number of LUC for core and surface part. 

3- The lattice constant decreases with increasing the number of atoms in the LUC until we reached 64 atoms, beyond this point any increase in the number of atoms does not affect the lattice constant. The lattice constant of core part is larger than the lattice constant of the surface part that induces stresses on both core and surface.

4- Surface and core parts have approximately the same lattice constant that reflects the good adherence of oxide layer at the surface. The equilibrium lattice constant in reasonable agreement with the experimental data.

5- The bulk modulus increases with increasing the number of atoms in the LUC until we reached 64 atoms, beyond this point any increase in the number of atoms does not affect the bulk modulus. The calculated bulk modulus in good agreement with the experimental results of bulk.  

6- The cohesive energy (absolute value)  increases as the number of atoms in the LUC increases until we reached 64 atoms, beyond this point any increase in the number of atoms does not affect the cohesive energy (cohesive energy become constant). 

7- The energy gap is controlled by the surface part of the nanocrystal. Energy gap increases with increasing size of LUC for core and surface part and the values of energy gap for surface part are less than comparable values of energy gap for core part.

8- Valence bandwidth increases with increasing size of LUC for core and surface part, valence bandwidth in surface part is larger than for core part caused by the existence of oxygen atoms.

9- The degeneracy of states of core part for all sizes of LUC is larger than the degeneracy of surface part. 
10- The present work suggests the inclusion of lattice constant, ionicity and other properties to the quantum conﬁnement affected properties that already include energy gap of nanocrystals. 
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Lattice constant (nm)

Total energy  (a.u.)

-9798.8101351874

-9798.81039874

-9798.81063816

-9798.81072397

-9798.81066869

-9798.810566869

-9798.8105039869



ورقة1

		





ورقة2

		5.57000		0.00000		0.00000		0.00000						a (Å)				energy ( au)		energy (eV)		virt.		occ.		gap

				1.39250		1.39250		1.39250						5.35						0						0

				2.78500		0.00000		2.78500						5.36						0						0

				0.00000		2.78500		2.78500						5.37						0

				2.78500		2.78500		0.00000						5.38						0						0

				4.17750		1.39250		4.17750						5.39						0						0

				1.39250		4.17750		4.17750						0.552				-9798.8101351874		-266639.185331676						0

				4.17750		4.17750		1.39250						0.553				-9798.81039874		-266639.192503307						0

														0.554				-9798.81063816		-266639.199018257						0

														0.555				-9798.81072397		-266639.201353266		0.37336		0.20569		4.5625327553

														0.556				-9798.81066869		-266639.19984902

														0.557				-9798.810566869		-266639.19707833						0

														0.558				-9798.8105039869		-266639.195367221						0

																				0						0

																				0						0

																				0						0

																				0						0

																				0						0

																				0						0

																				0						0
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_1400739956.xls
مخطط1

		8

		16

		54

		64

		128



Number of LUC core atoms

Core lattice constant (nm)

0.555

0.553

0.546

0.545

0.545



Density of states 64 atoms 

		64 atom

		-0.30325		0.20897		-13.93801842		-13.93801842		1		0

		-0.2618		0.20897		-12.81012247		-12.81012247		6		0

		-0.22795		0.20897		-11.88903012		-11.88903012		6		0

		-0.22794		0.20897		-11.88875801		-11.88875801		6		0

		-0.21977		0.20897		-11.66644414		-11.66644414		1		0

		-0.21976		0.20897		-11.66617203		-11.66617203		3		0

		-0.18605		0.20897		-10.74888922		-10.74888922		3		0

		-0.18293		0.20897		-10.6639909		-10.6639909		6		0

		-0.06234		0.20897		-7.38261641		-7.38261641		3		0

		-0.06232		0.20897		-7.38207219		-7.38207219		1		0

		-0.05203		0.20897		-7.102071		-7.102071		3		0

		0.03877		0.20897		-4.6313122		-4.6313122		6		0

		-0.00283		0.20897		-5.7632898		-5.7632898		6		0

		-0.00282		0.20897		-5.76301769		-5.76301769		6		0

		0.05753		0.20897		-4.12083384		-4.12083384		6		0

		0.06442		0.20897		-3.93335005		-3.93335005		6		0

		0.06865		0.20897		-3.81824752		-3.81824752		12		0

		0.07311		0.20897		-3.69688646		-3.69688646		6		0

		0.08654		0.20897		-3.33144273		-3.33144273		3		0

		0.08655		0.20897		-3.33117062		-3.33117062		3		0

		0.13315		0.20897		-2.06313802		-2.06313802		6		0

		0.13316		0.20897		-2.06286591		-2.06286591		6		0

		0.15404		0.20897		-1.49470023		-1.49470023		12		0

		0.15614		0.20897		-1.43755713		-1.43755713		8		0

		0.20895		0.20897		-0.00054422		-0.00054422		1		0

		0.20897		0.20897		0		0		2		0

		0.38255		0.20897		4.72328538		4.72328538		1		0

		0.40471		0.20897		5.32628114		5.32628114		3		0

		0.40473		0.20897		5.32682536		5.32682536		1		0

		0.43926		0.20897		6.26642119		6.26642119		6		0

		0.45341		0.20897		6.65145684		6.65145684		6		0

		0.45343		0.20897		6.65200106		6.65200106		6		0

		0.45871		0.20897		6.79567514		6.79567514		2		0

		0.45874		0.20897		6.79649147		6.79649147		1		0

		0.46387		0.20897		6.9360839		6.9360839		3		0

		0.48298		0.20897		7.45608611		7.45608611		3		0

		0.48593		0.20897		7.53635856		7.53635856		6		0

		0.51967		0.20897		8.4544577		8.4544577		6		0

		0.55605		0.20897		9.44439388		9.44439388		5		0

		0.55606		0.20897		9.44466599		9.44466599		3		0

		0.56281		0.20897		9.62834024		9.62834024		6		0

		0.56283		0.20897		9.62888446		9.62888446		6		0

		0.57679		0.20897		10.00875002		10.00875002		6		0

		0.59838		0.20897		10.59623551		10.59623551		6		0

		0.59841		0.20897		10.59705184		10.59705184		6		0

		0.60989		0.20897		10.90943412		10.90943412		6		0

		0.60991		0.20897		10.90997834		10.90997834		6		0

		0.62965		0.20897		11.44712348		11.44712348		6		0

		0.65056		0.20897		12.01610549		12.01610549		6		0

		0.65057		0.20897		12.0163776		12.0163776		6		0

		0.7068		0.20897		13.54645213		13.54645213		6		0

		0.71983		0.20897		13.90101146		13.90101146		3		0

		0.71985		0.20897		13.90155568		13.90155568		3		0

		0.72251		0.20897		13.97393694		13.97393694		1		0

		0.72263		0.20897		13.97720226		13.97720226		3		0





Density of states 64 atoms 

		



-3.93335005 -3.93335005

-1.43755713 -1.43755713

7.45608611 7.45608611

Energy (eV)

Density of states

Density of states of 64atoms



Density of states 8 atoms 

				8 ATOMS												8 atoms(001)

		-0.27586		0.22456		-13.61692862		-13.61692862		1		0

		-0.16424		0.22456		-10.5796368		-10.5796368		3		0				-0.9741		-0.10531		-23.64064469		-23.64064469		2		0

		-0.03509		0.22456		-7.06533615		-7.06533615		3		0				-0.77204		-0.10531		-18.14239003		-18.14239003		1		0

		0.10554		0.22456		-3.23865322		-3.23865322		6		0				-0.7337		-0.10531		-17.09912029		-17.09912029		1		0

		0.22456		0.22456												-0.7036		-0.10531		-16.28006919		-16.28006919		1		0

		0.36635		0.22456		0		0		3		0				-0.66021		-0.10531		-15.0993839		-15.0993839		1		0

		0.45859		0.22456		3.85824769		3.85824769		1		0				-0.6053		-0.10531		-13.60522789		-13.60522789		2		0

		0.46529		0.22456		6.36819033		6.36819033		3		0

		0.47837		0.22456		6.5050403		6.5050403		3		0				-0.58495		-0.10531		-13.05148404		-13.05148404		1		0

		0.70254		0.22456		6.90642391		6.90642391		3		0				-0.57439		-0.10531		-12.76413588		-12.76413588		1		0

						13.00631378		13.00631378		6		0				-0.54771		-0.10531		-12.0381464		-12.0381464		2		0

																-0.54352		-0.10531

																-0.47285		-0.10531		-10.00113094		-10.00113094		1		0

																-0.45898		-0.10531		-9.62371437		-9.62371437		1		0

																-0.43132		-0.10531		-8.87105811		-8.87105811		1		0

																-0.41407		-0.10531		-8.40166836		-8.40166836		1		0

																-0.3725		-0.10531		-7.27050709		-7.27050709		1		0

																-0.3642		-0.10531		-7.04465579		-7.04465579		1		0

																-0.35324		-0.10531		-6.74642323		-6.74642323		5		0

																-0.34216		-0.10531		-6.44492535		-6.44492535		1		0

																-0.33296		-0.10531		-6.19458415		-6.19458415		2		0

																-0.32138		-0.10531		-5.87948077		-5.87948077		1		0

																-0.30947		-0.10531		-5.55539776		-5.55539776		1		0

																-0.30341		-0.10531		-5.3904991		-5.3904991		3		0

																-0.28587		-0.10531		-4.91321816		-4.91321816		1		0

																-0.26032		-0.10531		-4.21797711		-4.21797711		2		0

																-0.2389		-0.10531		-3.63511749		-3.63511749		1		0

																-0.21148		-0.10531		-2.88899187		-2.88899187		2		0

																-0.20707		-0.10531		-2.76899136		-2.76899136		1		0

																-0.19534		-0.10531		-2.44980633		-2.44980633		1		0

																-0.1735		-0.10531		-1.85551809		-1.85551809		1		0

																-0.13932		-0.10531		-0.92544611		-0.92544611		2		0

																-0.13		-0.10531		-0.67183959		-0.67183959		1		0

																-0.1243		-0.10531		-0.51673689		-0.51673689		1		0

																-0.11473		-0.10531		-0.25632762		-0.25632762		1		0

																-0.10531		-0.10531		0		0		1		0

																-0.09541		-0.10531		0.2693889		0.2693889		2		0

																-0.01966		-0.10531		2.33062215		2.33062215		1		0

																0.0205		-0.10531		3.42341591		3.42341591		1		0

																0.03593		-0.10531		3.84328164		3.84328164		2		0

																0.05107		-0.10531		4.25525618		4.25525618		1		0

																0.06295		-0.10531		4.57852286		4.57852286		1		0

																0.06879		-0.10531		4.7374351		4.7374351		1		0

																0.08692		-0.10531		5.23077053		5.23077053		1		0

																0.09287		-0.10531		5.39267598		5.39267598		4		0

																0.09652		-0.10531		5.49199613		5.49199613		1		0

																0.10953		-0.10531		5.84601124		5.84601124		2		0

																0.12941		-0.10531		6.38696592		6.38696592		1		0

																0.14604		-0.10531		6.83948485		6.83948485		1		0

																0.16652		-0.10531		7.39676613		7.39676613		2		0

																0.19303		-0.10531		8.11812974		8.11812974		2		0

																0.24462		-0.10531		9.52194523		9.52194523		2		0

																0.25059		-0.10531

																0.26988		-0.10531		10.20929509		10.20929509		2		0

																0.27472		-0.10531

																0.28297		-0.10531		10.56548708		10.56548708		1		0

																0.30645		-0.10531		11.20440136		11.20440136		2		0

																0.31809		-0.10531		11.5211374		11.5211374		1		0

																0.33528		-0.10531		11.98889449		11.98889449		1		0

																0.34964		-0.10531		12.37964445		12.37964445		1		0

																0.37383		-0.10531		13.03787854		13.03787854		1		0

																0.39257		-0.10531		13.54781268		13.54781268		1		0

																0.40342		-0.10531		13.84305203		13.84305203		1		0

																0.57795		-0.10531		18.59218786		18.59218786		1		0





Density of states 8 atoms 

		



Energy (eV)

Degenercy  of states

Density of states of 8 atoms as a function of levels of core part
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-16.28006919 -16.28006919

-6.19458415 -6.19458415

4.25525618 4.25525618

4.7374351 4.7374351

Energy (eV)

Degenercy  of states



oxygenated face 

		ATOM		Energy( au)		gap(eV)		Latt cons.		Cohesive(eV)		occ.		VIR1		OCC		VIR1(eV)		OCC (eV)		OCC2		OCC 2 (eV)		VBW		Mulliken charges Al (A.U)		Ionicity (eV) P		affinity(ev)		Ionization(ev)		Bulk modulus		Nearst nighbour		Eg-0.365		n		ionicity		Hardness		ELECTRO

		8		-9798.81072397		4.50596837		0.555		-15.0579270825		0.2834		0.37336		0.20569		10.15949896		5.59703059		-0.26396		-7.18261556		12.77964615		0.638007		-0.638009		-10.15949896		-5.59703059		81.386630379		2.40315		2.034936945		2.4702042367		-0.423555		4.56246837		-7.878264775

		16		-19597.6223756		4.66678538		0.553		-15.0595047422		0.26404		0.77119		0.59761		20.98485109		16.26156571		0.12551		3.41525261		12.8463131		0.6283		-0.628326		-20.98485109		-16.26156571		82.4215066871		2.39449		2.074074584		2.4467869513		-0.3668546		4.72328538		-18.6232084

		54		-66143.268222		5.28175398		0.546		-15.7109080398		0.2463		0.77356		0.57738		21.04934116		15.71108718		0.09701		2.63973911		13.07134807		0.574195		-0.574194		-21.04934116		-15.71108718		86.1795574132		2.36418		2.2173754711		2.3664030754		-0.3286618333		5.33825398		-18.38021417

		64		-78392.2409443		5.32746846		0.545		-15.8041685788		0.23001		0.39089		0.19303		10.63650779		5.25253933		-0.28854		-7.85146194		13.10400127		0.561994		-0.561992		-10.63650779		-5.25253933		86.7342746502		2.35985		2.2276598618		2.3609342944		0.160119		5.38396846		-7.94452356

		128		-156784.494057		5.33046167		0.545		-15.8067554095		0.22845		0.76722		0.56925		20.87682342		15.48986175		0.08781		2.38939791		13.10046384		0.561232		-0.561232		-20.87682342		-15.48986175		86.7342746502		2.35985		2.2283315889		2.3605784176		0.3760635		5.38696167		-18.183342585

																		LUMO		HOMO

																												Number of LUC core atoms								74.1

																		158.6		6.877546584																0

																										E0

																		288.002		AlP						Ev		a.u

																		-3010.4643347255		InP		AlP		588		0.057054375		0.0020967394

																		-1224.2994514695		AlAS		AlAs		417		0.0404620313		0.0014869733

																		-239.135230549		Al		InP		420		0.040753125		0.001497671

																		-336.868769451		P

																		-5684.0599		In

																		-2209.46367239		As

												0.1784





oxygenated face 

		



Number of core atoms

Valence band width (eV)



		



Number of core atoms

Cohesive energy(eV)



		



Number of core atoms

Energy gap(eV)



		



Number of LUC core atoms

Core lattice constant (nm )



		



Number of LUC core atoms

Ionicity (eV)



		



HOMO

LOMO

Number of LUC core atoms

Energy (eV)



		



Number of LUC core atoms

Bulk modulus ( GPa)



		



Number of LUC core atoms

Refractive index



		





		



Number of LUC core atoms

Hardness (eV)



		



Number of LUC core atoms

Electronegativity (eV)



		ATOM		Energy( au)		gap(eV)		Latt cons.		Cohesive(eV)		occ.		VIR1		OCC		VIR1(eV)		OCC (eV)		VIR2		VIR 2 (eV)		VBW		Mulliken charges Al (A.U)		Ionicity (eV) P		affinity(ev)		Ionization(ev)		Bulk modulus

		16		-4908.98693145		0.2693889		0.5215		-17.5311860521		-0.10531		-0.09541		-2.86559041		-2.59620151		-2.86559041		-0.97859		-26.62841249		23.76282208		0.581817		-0.372418		2.59620151		2.86559041

		64		-19642.5492629		0.00625853		0.5195		-69.7880896758		0.23001		-0.11634		-0.11657		-3.16572774		-3.17198627		-0.96183		-26.17235613		23.00036986		0.573281		-0.354312		3.16572774		3.17198627

		216		-38109.8512216		0.01298853		0.5195		-135.2877968706		0.22686		0.38065		0.20642		10.35786715		5.61689462		-0.30547		-8.31214417		13.92903879		0.568328		-0.334312		-10.35786715		-5.61689462





		



Number of LUC core atoms

Energy gap(eV)



		



Number of LUC core atoms

lattice constant (nm)




_1400739882.xls
مخطط1

		8

		16

		54

		64

		128



Number of LUC core atoms

Ionicity

0.638007

0.6283

0.574195

0.561994

0.561232



Density of states 64 atoms 

		64 atom

		-0.30325		0.20897		-13.93801842		-13.93801842		1		0

		-0.2618		0.20897		-12.81012247		-12.81012247		6		0

		-0.22795		0.20897		-11.88903012		-11.88903012		6		0

		-0.22794		0.20897		-11.88875801		-11.88875801		6		0

		-0.21977		0.20897		-11.66644414		-11.66644414		1		0

		-0.21976		0.20897		-11.66617203		-11.66617203		3		0

		-0.18605		0.20897		-10.74888922		-10.74888922		3		0

		-0.18293		0.20897		-10.6639909		-10.6639909		6		0

		-0.06234		0.20897		-7.38261641		-7.38261641		3		0

		-0.06232		0.20897		-7.38207219		-7.38207219		1		0

		-0.05203		0.20897		-7.102071		-7.102071		3		0

		0.03877		0.20897		-4.6313122		-4.6313122		6		0

		-0.00283		0.20897		-5.7632898		-5.7632898		6		0

		-0.00282		0.20897		-5.76301769		-5.76301769		6		0

		0.05753		0.20897		-4.12083384		-4.12083384		6		0

		0.06442		0.20897		-3.93335005		-3.93335005		6		0

		0.06865		0.20897		-3.81824752		-3.81824752		12		0

		0.07311		0.20897		-3.69688646		-3.69688646		6		0

		0.08654		0.20897		-3.33144273		-3.33144273		3		0

		0.08655		0.20897		-3.33117062		-3.33117062		3		0

		0.13315		0.20897		-2.06313802		-2.06313802		6		0

		0.13316		0.20897		-2.06286591		-2.06286591		6		0

		0.15404		0.20897		-1.49470023		-1.49470023		12		0

		0.15614		0.20897		-1.43755713		-1.43755713		8		0

		0.20895		0.20897		-0.00054422		-0.00054422		1		0

		0.20897		0.20897		0		0		2		0

		0.38255		0.20897		4.72328538		4.72328538		1		0

		0.40471		0.20897		5.32628114		5.32628114		3		0

		0.40473		0.20897		5.32682536		5.32682536		1		0

		0.43926		0.20897		6.26642119		6.26642119		6		0

		0.45341		0.20897		6.65145684		6.65145684		6		0

		0.45343		0.20897		6.65200106		6.65200106		6		0

		0.45871		0.20897		6.79567514		6.79567514		2		0

		0.45874		0.20897		6.79649147		6.79649147		1		0

		0.46387		0.20897		6.9360839		6.9360839		3		0

		0.48298		0.20897		7.45608611		7.45608611		3		0

		0.48593		0.20897		7.53635856		7.53635856		6		0

		0.51967		0.20897		8.4544577		8.4544577		6		0

		0.55605		0.20897		9.44439388		9.44439388		5		0

		0.55606		0.20897		9.44466599		9.44466599		3		0

		0.56281		0.20897		9.62834024		9.62834024		6		0

		0.56283		0.20897		9.62888446		9.62888446		6		0

		0.57679		0.20897		10.00875002		10.00875002		6		0

		0.59838		0.20897		10.59623551		10.59623551		6		0

		0.59841		0.20897		10.59705184		10.59705184		6		0

		0.60989		0.20897		10.90943412		10.90943412		6		0

		0.60991		0.20897		10.90997834		10.90997834		6		0

		0.62965		0.20897		11.44712348		11.44712348		6		0

		0.65056		0.20897		12.01610549		12.01610549		6		0

		0.65057		0.20897		12.0163776		12.0163776		6		0

		0.7068		0.20897		13.54645213		13.54645213		6		0

		0.71983		0.20897		13.90101146		13.90101146		3		0

		0.71985		0.20897		13.90155568		13.90155568		3		0

		0.72251		0.20897		13.97393694		13.97393694		1		0

		0.72263		0.20897		13.97720226		13.97720226		3		0





Density of states 64 atoms 

		



-3.93335005 -3.93335005

-1.43755713 -1.43755713

7.45608611 7.45608611

Energy (eV)

Density of states

Density of states of 64atoms



Density of states 8 atoms 

				8 ATOMS												8 atoms(001)

		-0.27586		0.22456		-13.61692862		-13.61692862		1		0

		-0.16424		0.22456		-10.5796368		-10.5796368		3		0				-0.9741		-0.10531		-23.64064469		-23.64064469		2		0

		-0.03509		0.22456		-7.06533615		-7.06533615		3		0				-0.77204		-0.10531		-18.14239003		-18.14239003		1		0

		0.10554		0.22456		-3.23865322		-3.23865322		6		0				-0.7337		-0.10531		-17.09912029		-17.09912029		1		0

		0.22456		0.22456												-0.7036		-0.10531		-16.28006919		-16.28006919		1		0

		0.36635		0.22456		0		0		3		0				-0.66021		-0.10531		-15.0993839		-15.0993839		1		0

		0.45859		0.22456		3.85824769		3.85824769		1		0				-0.6053		-0.10531		-13.60522789		-13.60522789		2		0

		0.46529		0.22456		6.36819033		6.36819033		3		0

		0.47837		0.22456		6.5050403		6.5050403		3		0				-0.58495		-0.10531		-13.05148404		-13.05148404		1		0

		0.70254		0.22456		6.90642391		6.90642391		3		0				-0.57439		-0.10531		-12.76413588		-12.76413588		1		0

						13.00631378		13.00631378		6		0				-0.54771		-0.10531		-12.0381464		-12.0381464		2		0

																-0.54352		-0.10531

																-0.47285		-0.10531		-10.00113094		-10.00113094		1		0

																-0.45898		-0.10531		-9.62371437		-9.62371437		1		0

																-0.43132		-0.10531		-8.87105811		-8.87105811		1		0

																-0.41407		-0.10531		-8.40166836		-8.40166836		1		0

																-0.3725		-0.10531		-7.27050709		-7.27050709		1		0

																-0.3642		-0.10531		-7.04465579		-7.04465579		1		0

																-0.35324		-0.10531		-6.74642323		-6.74642323		5		0

																-0.34216		-0.10531		-6.44492535		-6.44492535		1		0

																-0.33296		-0.10531		-6.19458415		-6.19458415		2		0

																-0.32138		-0.10531		-5.87948077		-5.87948077		1		0

																-0.30947		-0.10531		-5.55539776		-5.55539776		1		0

																-0.30341		-0.10531		-5.3904991		-5.3904991		3		0

																-0.28587		-0.10531		-4.91321816		-4.91321816		1		0

																-0.26032		-0.10531		-4.21797711		-4.21797711		2		0

																-0.2389		-0.10531		-3.63511749		-3.63511749		1		0

																-0.21148		-0.10531		-2.88899187		-2.88899187		2		0

																-0.20707		-0.10531		-2.76899136		-2.76899136		1		0

																-0.19534		-0.10531		-2.44980633		-2.44980633		1		0

																-0.1735		-0.10531		-1.85551809		-1.85551809		1		0

																-0.13932		-0.10531		-0.92544611		-0.92544611		2		0

																-0.13		-0.10531		-0.67183959		-0.67183959		1		0

																-0.1243		-0.10531		-0.51673689		-0.51673689		1		0

																-0.11473		-0.10531		-0.25632762		-0.25632762		1		0

																-0.10531		-0.10531		0		0		1		0

																-0.09541		-0.10531		0.2693889		0.2693889		2		0

																-0.01966		-0.10531		2.33062215		2.33062215		1		0

																0.0205		-0.10531		3.42341591		3.42341591		1		0

																0.03593		-0.10531		3.84328164		3.84328164		2		0

																0.05107		-0.10531		4.25525618		4.25525618		1		0

																0.06295		-0.10531		4.57852286		4.57852286		1		0

																0.06879		-0.10531		4.7374351		4.7374351		1		0

																0.08692		-0.10531		5.23077053		5.23077053		1		0

																0.09287		-0.10531		5.39267598		5.39267598		4		0

																0.09652		-0.10531		5.49199613		5.49199613		1		0

																0.10953		-0.10531		5.84601124		5.84601124		2		0

																0.12941		-0.10531		6.38696592		6.38696592		1		0

																0.14604		-0.10531		6.83948485		6.83948485		1		0

																0.16652		-0.10531		7.39676613		7.39676613		2		0

																0.19303		-0.10531		8.11812974		8.11812974		2		0

																0.24462		-0.10531		9.52194523		9.52194523		2		0

																0.25059		-0.10531

																0.26988		-0.10531		10.20929509		10.20929509		2		0

																0.27472		-0.10531

																0.28297		-0.10531		10.56548708		10.56548708		1		0

																0.30645		-0.10531		11.20440136		11.20440136		2		0

																0.31809		-0.10531		11.5211374		11.5211374		1		0

																0.33528		-0.10531		11.98889449		11.98889449		1		0

																0.34964		-0.10531		12.37964445		12.37964445		1		0

																0.37383		-0.10531		13.03787854		13.03787854		1		0

																0.39257		-0.10531		13.54781268		13.54781268		1		0

																0.40342		-0.10531		13.84305203		13.84305203		1		0

																0.57795		-0.10531		18.59218786		18.59218786		1		0





Density of states 8 atoms 

		



Energy (eV)

Degenercy  of states

Density of states of 8 atoms as a function of levels of core part



ورقة2

		



-16.28006919 -16.28006919

-6.19458415 -6.19458415

4.25525618 4.25525618

4.7374351 4.7374351

Energy (eV)

Degenercy  of states



oxygenated face 

		ATOM		Energy( au)		gap(eV)		Latt cons.		Cohesive(eV)		occ.		VIR1		OCC		VIR1(eV)		OCC (eV)		OCC2		OCC 2 (eV)		VBW		Mulliken charges Al (A.U)		Ionicity (eV) P		affinity(ev)		Ionization(ev)		Bulk modulus		Nearst nighbour		Eg-0.365		n		ionicity		Hardness		ELECTRO

		8		-9798.81072397		4.50596837		0.555		-15.0579270825		0.2834		0.37336		0.20569		10.15949896		5.59703059		-0.26396		-7.18261556		12.77964615		0.638007		-0.638009		-10.15949896		-5.59703059		81.386630379		2.40315		2.034936945		2.4702042367		-0.423555		4.56246837		-7.878264775

		16		-19597.6223756		4.66678538		0.553		-15.0595047422		0.26404		0.77119		0.59761		20.98485109		16.26156571		0.12551		3.41525261		12.8463131		0.6283		-0.628326		-20.98485109		-16.26156571		82.4215066871		2.39449		2.074074584		2.4467869513		-0.3668546		4.72328538		-18.6232084

		54		-66143.268222		5.28175398		0.546		-15.7109080398		0.2463		0.77356		0.57738		21.04934116		15.71108718		0.09701		2.63973911		13.07134807		0.574195		-0.574194		-21.04934116		-15.71108718		86.1795574132		2.36418		2.2173754711		2.3664030754		-0.3286618333		5.33825398		-18.38021417

		64		-78392.2409443		5.32746846		0.545		-15.8041685788		0.23001		0.39089		0.19303		10.63650779		5.25253933		-0.28854		-7.85146194		13.10400127		0.561994		-0.561992		-10.63650779		-5.25253933		86.7342746502		2.35985		2.2276598618		2.3609342944		0.160119		5.38396846		-7.94452356

		128		-156784.494057		5.33046167		0.545		-15.8067554095		0.22845		0.76722		0.56925		20.87682342		15.48986175		0.08781		2.38939791		13.10046384		0.561232		-0.561232		-20.87682342		-15.48986175		86.7342746502		2.35985		2.2283315889		2.3605784176		0.3760635		5.38696167		-18.183342585

																		LUMO		HOMO

																												Number of LUC core atoms								74.1

																		158.6		6.877546584																0

																										E0

																		288.002		AlP						Ev		a.u

																		-3010.4643347255		InP		AlP		588		0.057054375		0.0020967394

																		-1224.2994514695		AlAS		AlAs		417		0.0404620313		0.0014869733

																		-239.135230549		Al		InP		420		0.040753125		0.001497671

																		-336.868769451		P

																		-5684.0599		In

																		-2209.46367239		As

												0.1784





oxygenated face 

		



Number of core atoms

Valence band width (eV)



		



Number of core atoms

Cohesive energy(eV)



		



Number of core atoms

Energy gap(eV)



		



Number of LUC core atoms

Core lattice constant (nm )



		



Number of LUC core atoms

Ionicity (eV)



		



HOMO

LUMO

Number of LUC core atoms

Energy (eV)



		



Number of LUC core atoms

Bulk modulus ( GPa)



		



Number of LUC core atoms

Refractive index



		





		



Number of LUC core atoms

Hardness (eV)



		



Number of LUC core atoms

Electronegativity (eV)



		ATOM		Energy( au)		gap(eV)		Latt cons.		Cohesive(eV)		occ.		VIR1		OCC		VIR1(eV)		OCC (eV)		VIR2		VIR 2 (eV)		VBW		Mulliken charges Al (A.U)		Ionicity (eV) P		affinity(ev)		Ionization(ev)		Bulk modulus

		16		-4908.98693145		0.2693889		0.5215		-17.5311860521		-0.10531		-0.09541		-2.86559041		-2.59620151		-2.86559041		-0.97859		-26.62841249		23.76282208		0.581817		-0.372418		2.59620151		2.86559041

		64		-19642.5492629		0.00625853		0.5195		-69.7880896758		0.23001		-0.11634		-0.11657		-3.16572774		-3.17198627		-0.96183		-26.17235613		23.00036986		0.573281		-0.354312		3.16572774		3.17198627

		216		-38109.8512216		0.01298853		0.5195		-135.2877968706		0.22686		0.38065		0.20642		10.35786715		5.61689462		-0.30547		-8.31214417		13.92903879		0.568328		-0.334312		-10.35786715		-5.61689462





		



Number of LUC core atoms

Energy gap(eV)



		



Number of LUC core atoms

lattice constant (nm)
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Number of core atoms

Valence bandwidth (eV)

12.77964615

12.8463131

13.07134807

13.10400127

13.10046384



Density of states 64 atoms 

		64 atom

		-0.30325		0.20897		-13.93801842		-13.93801842		1		0

		-0.2618		0.20897		-12.81012247		-12.81012247		6		0

		-0.22795		0.20897		-11.88903012		-11.88903012		6		0

		-0.22794		0.20897		-11.88875801		-11.88875801		6		0

		-0.21977		0.20897		-11.66644414		-11.66644414		1		0

		-0.21976		0.20897		-11.66617203		-11.66617203		3		0

		-0.18605		0.20897		-10.74888922		-10.74888922		3		0

		-0.18293		0.20897		-10.6639909		-10.6639909		6		0

		-0.06234		0.20897		-7.38261641		-7.38261641		3		0

		-0.06232		0.20897		-7.38207219		-7.38207219		1		0

		-0.05203		0.20897		-7.102071		-7.102071		3		0

		0.03877		0.20897		-4.6313122		-4.6313122		6		0

		-0.00283		0.20897		-5.7632898		-5.7632898		6		0

		-0.00282		0.20897		-5.76301769		-5.76301769		6		0

		0.05753		0.20897		-4.12083384		-4.12083384		6		0

		0.06442		0.20897		-3.93335005		-3.93335005		6		0

		0.06865		0.20897		-3.81824752		-3.81824752		12		0

		0.07311		0.20897		-3.69688646		-3.69688646		6		0

		0.08654		0.20897		-3.33144273		-3.33144273		3		0

		0.08655		0.20897		-3.33117062		-3.33117062		3		0

		0.13315		0.20897		-2.06313802		-2.06313802		6		0

		0.13316		0.20897		-2.06286591		-2.06286591		6		0

		0.15404		0.20897		-1.49470023		-1.49470023		12		0

		0.15614		0.20897		-1.43755713		-1.43755713		8		0

		0.20895		0.20897		-0.00054422		-0.00054422		1		0

		0.20897		0.20897		0		0		2		0

		0.38255		0.20897		4.72328538		4.72328538		1		0

		0.40471		0.20897		5.32628114		5.32628114		3		0

		0.40473		0.20897		5.32682536		5.32682536		1		0

		0.43926		0.20897		6.26642119		6.26642119		6		0

		0.45341		0.20897		6.65145684		6.65145684		6		0

		0.45343		0.20897		6.65200106		6.65200106		6		0

		0.45871		0.20897		6.79567514		6.79567514		2		0

		0.45874		0.20897		6.79649147		6.79649147		1		0

		0.46387		0.20897		6.9360839		6.9360839		3		0

		0.48298		0.20897		7.45608611		7.45608611		3		0

		0.48593		0.20897		7.53635856		7.53635856		6		0

		0.51967		0.20897		8.4544577		8.4544577		6		0

		0.55605		0.20897		9.44439388		9.44439388		5		0

		0.55606		0.20897		9.44466599		9.44466599		3		0

		0.56281		0.20897		9.62834024		9.62834024		6		0

		0.56283		0.20897		9.62888446		9.62888446		6		0

		0.57679		0.20897		10.00875002		10.00875002		6		0

		0.59838		0.20897		10.59623551		10.59623551		6		0

		0.59841		0.20897		10.59705184		10.59705184		6		0

		0.60989		0.20897		10.90943412		10.90943412		6		0

		0.60991		0.20897		10.90997834		10.90997834		6		0

		0.62965		0.20897		11.44712348		11.44712348		6		0

		0.65056		0.20897		12.01610549		12.01610549		6		0

		0.65057		0.20897		12.0163776		12.0163776		6		0

		0.7068		0.20897		13.54645213		13.54645213		6		0

		0.71983		0.20897		13.90101146		13.90101146		3		0

		0.71985		0.20897		13.90155568		13.90155568		3		0

		0.72251		0.20897		13.97393694		13.97393694		1		0

		0.72263		0.20897		13.97720226		13.97720226		3		0





Density of states 64 atoms 

		



-3.93335005 -3.93335005

-1.43755713 -1.43755713

7.45608611 7.45608611

Energy (eV)

Density of states

Density of states of 64atoms



Density of states 8 atoms 

				8 ATOMS												8 atoms(001)

		-0.27586		0.22456		-13.61692862		-13.61692862		1		0

		-0.16424		0.22456		-10.5796368		-10.5796368		3		0				-0.9741		-0.10531		-23.64064469		-23.64064469		2		0

		-0.03509		0.22456		-7.06533615		-7.06533615		3		0				-0.77204		-0.10531		-18.14239003		-18.14239003		1		0

		0.10554		0.22456		-3.23865322		-3.23865322		6		0				-0.7337		-0.10531		-17.09912029		-17.09912029		1		0

		0.22456		0.22456												-0.7036		-0.10531		-16.28006919		-16.28006919		1		0

		0.36635		0.22456		0		0		3		0				-0.66021		-0.10531		-15.0993839		-15.0993839		1		0

		0.45859		0.22456		3.85824769		3.85824769		1		0				-0.6053		-0.10531		-13.60522789		-13.60522789		2		0

		0.46529		0.22456		6.36819033		6.36819033		3		0

		0.47837		0.22456		6.5050403		6.5050403		3		0				-0.58495		-0.10531		-13.05148404		-13.05148404		1		0

		0.70254		0.22456		6.90642391		6.90642391		3		0				-0.57439		-0.10531		-12.76413588		-12.76413588		1		0

						13.00631378		13.00631378		6		0				-0.54771		-0.10531		-12.0381464		-12.0381464		2		0

																-0.54352		-0.10531

																-0.47285		-0.10531		-10.00113094		-10.00113094		1		0

																-0.45898		-0.10531		-9.62371437		-9.62371437		1		0

																-0.43132		-0.10531		-8.87105811		-8.87105811		1		0

																-0.41407		-0.10531		-8.40166836		-8.40166836		1		0

																-0.3725		-0.10531		-7.27050709		-7.27050709		1		0

																-0.3642		-0.10531		-7.04465579		-7.04465579		1		0

																-0.35324		-0.10531		-6.74642323		-6.74642323		5		0

																-0.34216		-0.10531		-6.44492535		-6.44492535		1		0

																-0.33296		-0.10531		-6.19458415		-6.19458415		2		0

																-0.32138		-0.10531		-5.87948077		-5.87948077		1		0

																-0.30947		-0.10531		-5.55539776		-5.55539776		1		0

																-0.30341		-0.10531		-5.3904991		-5.3904991		3		0

																-0.28587		-0.10531		-4.91321816		-4.91321816		1		0

																-0.26032		-0.10531		-4.21797711		-4.21797711		2		0

																-0.2389		-0.10531		-3.63511749		-3.63511749		1		0

																-0.21148		-0.10531		-2.88899187		-2.88899187		2		0

																-0.20707		-0.10531		-2.76899136		-2.76899136		1		0

																-0.19534		-0.10531		-2.44980633		-2.44980633		1		0

																-0.1735		-0.10531		-1.85551809		-1.85551809		1		0

																-0.13932		-0.10531		-0.92544611		-0.92544611		2		0

																-0.13		-0.10531		-0.67183959		-0.67183959		1		0

																-0.1243		-0.10531		-0.51673689		-0.51673689		1		0

																-0.11473		-0.10531		-0.25632762		-0.25632762		1		0

																-0.10531		-0.10531		0		0		1		0

																-0.09541		-0.10531		0.2693889		0.2693889		2		0

																-0.01966		-0.10531		2.33062215		2.33062215		1		0

																0.0205		-0.10531		3.42341591		3.42341591		1		0

																0.03593		-0.10531		3.84328164		3.84328164		2		0

																0.05107		-0.10531		4.25525618		4.25525618		1		0

																0.06295		-0.10531		4.57852286		4.57852286		1		0

																0.06879		-0.10531		4.7374351		4.7374351		1		0

																0.08692		-0.10531		5.23077053		5.23077053		1		0

																0.09287		-0.10531		5.39267598		5.39267598		4		0

																0.09652		-0.10531		5.49199613		5.49199613		1		0

																0.10953		-0.10531		5.84601124		5.84601124		2		0

																0.12941		-0.10531		6.38696592		6.38696592		1		0

																0.14604		-0.10531		6.83948485		6.83948485		1		0

																0.16652		-0.10531		7.39676613		7.39676613		2		0

																0.19303		-0.10531		8.11812974		8.11812974		2		0

																0.24462		-0.10531		9.52194523		9.52194523		2		0

																0.25059		-0.10531

																0.26988		-0.10531		10.20929509		10.20929509		2		0

																0.27472		-0.10531

																0.28297		-0.10531		10.56548708		10.56548708		1		0

																0.30645		-0.10531		11.20440136		11.20440136		2		0

																0.31809		-0.10531		11.5211374		11.5211374		1		0

																0.33528		-0.10531		11.98889449		11.98889449		1		0

																0.34964		-0.10531		12.37964445		12.37964445		1		0

																0.37383		-0.10531		13.03787854		13.03787854		1		0

																0.39257		-0.10531		13.54781268		13.54781268		1		0

																0.40342		-0.10531		13.84305203		13.84305203		1		0

																0.57795		-0.10531		18.59218786		18.59218786		1		0





Density of states 8 atoms 

		



Energy (eV)

Degenercy  of states

Density of states of 8 atoms as a function of levels of core part



ورقة2

		



-16.28006919 -16.28006919

-6.19458415 -6.19458415

4.25525618 4.25525618

4.7374351 4.7374351

Energy (eV)

Degenercy  of states



oxygenated face 

		ATOM		Energy( au)		gap(eV)		Latt cons.		Cohesive(eV)		occ.		VIR1		OCC		VIR1(eV)		OCC (eV)		OCC2		OCC 2 (eV)		VBW		Mulliken charges Al (A.U)		Ionicity (eV) P		affinity(ev)		Ionization(ev)		Bulk modulus		Nearst nighbour		Eg-0.365		n		ionicity		Hardness		ELECTRO

		8		-9798.81072397		4.50596837		0.555		-15.0579270825		0.2834		0.37336		0.20569		10.15949896		5.59703059		-0.26396		-7.18261556		12.77964615		0.638007		-0.638009		-10.15949896		-5.59703059		81.386630379		2.40315		2.034936945		2.4702042367		-0.423555		4.56246837		-7.878264775

		16		-19597.6223756		4.66678538		0.553		-15.0595047422		0.26404		0.77119		0.59761		20.98485109		16.26156571		0.12551		3.41525261		12.8463131		0.6283		-0.628326		-20.98485109		-16.26156571		82.4215066871		2.39449		2.074074584		2.4467869513		-0.3668546		4.72328538		-18.6232084

		54		-66143.268222		5.28175398		0.546		-15.7109080398		0.2463		0.77356		0.57738		21.04934116		15.71108718		0.09701		2.63973911		13.07134807		0.574195		-0.574194		-21.04934116		-15.71108718		86.1795574132		2.36418		2.2173754711		2.3664030754		-0.3286618333		5.33825398		-18.38021417

		64		-78392.2409443		5.32746846		0.545		-15.8041685788		0.23001		0.39089		0.19303		10.63650779		5.25253933		-0.28854		-7.85146194		13.10400127		0.561994		-0.561992		-10.63650779		-5.25253933		86.7342746502		2.35985		2.2276598618		2.3609342944		0.160119		5.38396846		-7.94452356

		128		-156784.494057		5.33046167		0.545		-15.8067554095		0.22845		0.76722		0.56925		20.87682342		15.48986175		0.08781		2.38939791		13.10046384		0.561232		-0.561232		-20.87682342		-15.48986175		86.7342746502		2.35985		2.2283315889		2.3605784176		0.3760635		5.38696167		-18.183342585

																		LUMO		HOMO

																												Number of LUC core atoms								74.1

																		158.6		6.877546584																0

																										E0

																		288.002		AlP						Ev		a.u

																		-3010.4643347255		InP		AlP		588		0.057054375		0.0020967394

																		-1224.2994514695		AlAS		AlAs		417		0.0404620313		0.0014869733

																		-239.135230549		Al		InP		420		0.040753125		0.001497671

																		-336.868769451		P

																		-5684.0599		In

																		-2209.46367239		As

												0.1784





oxygenated face 

		



Number of core atoms

Valence band width (eV)



		



Number of core atoms

Cohesive energy(eV)



		



Number of core atoms

Energy gap(eV)



		



Number of LUC core atoms

Core lattice constant (nm )



		



Number of LUC core atoms

Ionicity (eV)



		



HOMO

LOMO

Number of LUC core atoms

Energy (eV)



		



Number of LUC core atoms

Bulk modulus ( GPa)



		



Number of LUC core atoms

Refractive index



		





		



Number of LUC core atoms

Hardness (eV)



		



Number of LUC core atoms

Electronegativity (eV)



		ATOM		Energy( au)		gap(eV)		Latt cons.		Cohesive(eV)		occ.		VIR1		OCC		VIR1(eV)		OCC (eV)		VIR2		VIR 2 (eV)		VBW		Mulliken charges Al (A.U)		Ionicity (eV) P		affinity(ev)		Ionization(ev)		Bulk modulus

		16		-4908.98693145		0.2693889		0.5215		-17.5311860521		-0.10531		-0.09541		-2.86559041		-2.59620151		-2.86559041		-0.97859		-26.62841249		23.76282208		0.581817		-0.372418		2.59620151		2.86559041

		64		-19642.5492629		0.00625853		0.5195		-69.7880896758		0.23001		-0.11634		-0.11657		-3.16572774		-3.17198627		-0.96183		-26.17235613		23.00036986		0.573281		-0.354312		3.16572774		3.17198627

		216		-38109.8512216		0.01298853		0.5195		-135.2877968706		0.22686		0.38065		0.20642		10.35786715		5.61689462		-0.30547		-8.31214417		13.92903879		0.568328		-0.334312		-10.35786715		-5.61689462





		



Number of LUC core atoms

Energy gap(eV)



		



Number of LUC core atoms

lattice constant (nm)




_1400739879.xls
مخطط1

		-12.77964615		-9.71922498		-7.89363899		-7.49064408		-7.37771843		-7.33907881		-7.30506506		-7.30506506		-6.40356463		0		4.56246837		4.56246837		6.07730474		6.24927826		7.35894284		12.86046282		12.86046282

		-12.77964615		-9.71922498		-7.89363899		-7.49064408		-7.37771843		-7.33907881		-7.30506506		-7.30506506		-6.40356463		0		4.56246837		4.56246837		6.07730474		6.24927826		7.35894284		12.86046282		12.86046282		0		0		0
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DOS 64 surface

		64 atom surface

		-0.96183		-0.11657		-23.00036986		-23.00036986		1		0

		-0.95959		-0.11657		-22.93941722		-22.93941722		3		0

		-0.95933		-0.11657		-22.93234236		-22.93234236		3		0

		-0.76137		-0.11657		-17.5456528		-17.5456528		1		0

		-0.95715		-0.11657		-22.87302238		-22.87302238		1		0

		-0.76406		-0.11657		-17.61885039		-17.61885039		1		0

		-0.76198		-0.11657		-17.56225151		-17.56225151		2		0

		-0.76153		-0.11657		-17.55000656		-17.55000656		2		0

		-0.76114		-0.11657		-17.53939427		-17.53939427		1		0

		-0.76056		-0.11657		-17.52361189		-17.52361189		1		0

		-0.75896		-0.11657		-17.48007429		-17.48007429		1		0

		-0.68536		-0.11657		-15.47734469		-15.47734469		1		0

		-0.64572		-0.11657		-14.39870065		-14.39870065		1		0

		-0.64517		-0.11657		-14.3837346		-14.3837346		4		0

		-0.62463		-0.11657		-13.82482066		-13.82482066		1		0

		-0.62328		-0.11657		-13.78808581		-13.78808581		1		0

		-0.61033		-0.11657		-13.43570336		-13.43570336		4		0

		-0.60703		-0.11657		-13.34590706		-13.34590706		1		0

		-0.60513		-0.11657		-13.29420616		-13.29420616		1		0

		-0.59552		-0.11657		-13.03270845		-13.03270845		1		0

		-0.58355		-0.11657		-12.70699278		-12.70699278		2		0

		-0.58152		-0.11657		-12.65175445		-12.65175445		1		0

		-0.5725		-0.11657		-12.40631123		-12.40631123		1		0

		-0.57007		-0.11657		-12.3401885		-12.3401885		2		0

		-0.56983		-0.11657		-12.33365786		-12.33365786		1		0

		-0.56512		-0.11657		-12.20549405		-12.20549405		2		0

		-0.5631		-0.11657		-12.15052783		-12.15052783		1		0

		-0.55688		-0.11657		-11.98127541		-11.98127541		1		0

		-0.55595		-0.11657		-11.95596918		-11.95596918		4		0

		-0.53945		-0.11657		-11.50698768		-11.50698768		1		0

		-0.53677		-0.11657		-11.4340622		-11.4340622		1		0

		-0.45631		-0.11657		-9.24466514		-9.24466514		1		0

		-0.44939		-0.11657		-9.05636502		-9.05636502		1		0

		-0.43711		-0.11657		-8.72221394		-8.72221394		3		0

		-0.42988		-0.11657		-8.52547841		-8.52547841		2		0

		-0.4252		-0.11657		-8.39813093		-8.39813093		1		0

		-0.41577		-0.11657		-8.1415312		-8.1415312		5		0

		-0.40309		-0.11657		-7.79649572		-7.79649572		1		0

		-0.39779		-0.11657		-7.65227742		-7.65227742		1		0

		-0.3895		-0.11657		-7.42669823		-7.42669823		1		0

		-0.38417		-0.11657		-7.2816636		-7.2816636		4		0

		-0.37423		-0.11657		-7.01118626		-7.01118626		1		0

		-0.36302		-0.11657		-6.70615095		-6.70615095		1		0

		-0.35637		-0.11657		-6.5251978		-6.5251978		4		0

		-0.35541		-0.11657		-6.49907524		-6.49907524		1		0

		-0.3511		-0.11657		-6.38179583		-6.38179583		5		0

		-0.34499		-0.11657		-6.21553662		-6.21553662		1		0

		-0.33944		-0.11657		-6.06451557		-6.06451557		4		0

		-0.33881		-0.11657		-6.04737264		-6.04737264		1		0

		-0.32429		-0.11657		-5.65226892		-5.65226892		2		0

		-0.32221		-0.11657		-5.59567004		-5.59567004		5		0

		-0.31232		-0.11657		-5.32655325		-5.32655325		1		0

		-0.30809		-0.11657		-5.21145072		-5.21145072		4		0

		-0.30537		-0.11657		-5.1374368		-5.1374368		2		0

		-0.30193		-0.11657		-5.04383096		-5.04383096		4		0

		-0.29618		-0.11657		-4.88736771		-4.88736771		1		0

		-0.29268		-0.11657		-4.79212921		-4.79212921		5		0

		-0.28403		-0.11657		-4.55675406		-4.55675406		1		0

		-0.28211		-0.11657		-4.50450894		-4.50450894		1		0

		-0.26367		-0.11657		-4.0027381		-4.0027381		5		0

		-0.26042		-0.11657		-3.91430235		-3.91430235		1		0

		-0.25375		-0.11657		-3.73280498		-3.73280498		4		0

		-0.24358		-0.11657		-3.45606911		-3.45606911		1		0

		-0.24169		-0.11657		-3.40464032		-3.40464032		1		0

		-0.24963		-0.11657		-3.62069566		-3.62069566		1		0

		-0.24458		-0.11657		-3.48328011		-3.48328011		1		0

		-0.24208		-0.11657		-3.41525261		-3.41525261		1		0

		-0.23214		-0.11657		-3.14477527		-3.14477527		4		0

		-0.22654		-0.11657		-2.99239367		-2.99239367		2		0

		-0.22328		-0.11657		-2.90368581		-2.90368581		1		0

		-0.22158		-0.11657		-2.85742711		-2.85742711		1		0

		-0.20407		-0.11657		-2.3809625		-2.3809625		2		0

		-0.19765		-0.11657		-2.20626788		-2.20626788		1		0

		-0.19654		-0.11657		-2.17606367		-2.17606367		1		0

		-0.1208		-0.11657		-0.11510253		-0.11510253		2		0

		-0.17067		-0.11657		-1.4721151		-1.4721151		1		0

		-0.15344		-0.11657		-1.00326957		-1.00326957		1		0

		-0.15292		-0.11657		-0.98911985		-0.98911985		1		0

		-0.11992		-0.11657		-0.09115685		-0.09115685		1		0

		-0.14094		-0.11657		-0.66313207		-0.66313207		1		0

		-0.13525		-0.11657		-0.50830148		-0.50830148		1		0

		-0.13221		-0.11657		-0.42558004		-0.42558004		1		0

		-0.12988		-0.11657		-0.36217841		-0.36217841		1		0

		-0.12848		-0.11657		-0.32408301		-0.32408301		1		0

		-0.12314		-0.11657		-0.17877627		-0.17877627		1		0

		-0.12113		-0.11657		-0.12408216		-0.12408216		1		0

		-0.11657		-0.11657		0		0		2		0

		-0.1139		-0.11657		0.07265337		0.07265337		1		0

		-0.10616		-0.11657		0.28326651		0.28326651		2		0

		-0.10594		-0.11657		0.28925293		0.28925293		2		0

		-0.07839		-0.11657		1.03891598		1.03891598		1		0

		0.01518		-0.11657		3.58504925		3.58504925		1		0

		0.02628		-0.11657		3.88709135		3.88709135		1		0

		0.04652		-0.11657		4.43784199		4.43784199		1		0

		0.04924		-0.11657		4.51185591		4.51185591		2		0

		0.05143		-0.11657		4.571448		4.571448		4		0

		0.05579		-0.11657		4.69008796		4.69008796		1		0

		0.07036		-0.11657		5.08655223		5.08655223		2		0

		0.07577		-0.11657		5.23376374		5.23376374		4		0

		0.08059		-0.11657		5.36492076		5.36492076		1		0

		0.08456		-0.11657		5.47294843		5.47294843		1		0

		0.08931		-0.11657		5.60220068		5.60220068		1		0

		0.09973		-0.11657		5.8857393		5.8857393		4		0

		0.10235		-0.11657		5.95703212		5.95703212		1		0

		0.10416		-0.11657		6.00628403		6.00628403		4		0

		0.10612		-0.11657		6.05961759		6.05961759		1		0

		0.11256		-0.11657		6.23485643		6.23485643		2		0

		0.11564		-0.11657		6.31866631		6.31866631		2		0

		0.11618		-0.11657		6.33336025		6.33336025		1		0

		0.11707		-0.11657		6.35757804		6.35757804		4		0

		0.11865		-0.11657		6.40057142		6.40057142		1		0

		0.12746		-0.11657		6.64030033		6.64030033		1		0

		0.14831		-0.11657		7.20764968		7.20764968		1		0

		0.15665		-0.11657		7.43458942		7.43458942		1		0

		0.16585		-0.11657		7.68493062		7.68493062		5		0

		0.17348		-0.11657		7.89255055		7.89255055		1		0

		0.17587		-0.11657		7.95758484		7.95758484		4		0

		0.17748		-0.11657		8.00139455		8.00139455		1		0

		0.18697		-0.11657		8.25962694		8.25962694		1		0

		0.19421		-0.11657		8.45663458		8.45663458		1		0

		0.19643		-0.11657		8.517043		8.517043		2		0

		0.19986		-0.11657		8.61037673		8.61037673		1		0

		0.20264		-0.11657		8.68602331		8.68602331		4		0

		0.20761		-0.11657		8.82126198		8.82126198		4		0

		0.21208		-0.11657		8.94289515		8.94289515		1		0

		0.22538		-0.11657		9.30480145		9.30480145		1		0

		0.22949		-0.11657		9.41663866		9.41663866		4		0

		0.2351		-0.11657		9.56929237		9.56929237		1		0

		0.2409		-0.11657		9.72711617		9.72711617		4		0

		0.24138		-0.11657		9.74017745		9.74017745		1		0

		0.24818		-0.11657		9.92521225		9.92521225		4		0

		0.26258		-0.11657		10.31705065		10.31705065		2		0

		0.25399		-0.11657		10.08330816		10.08330816		1		0

		0.26301		-0.11657		10.32875138		10.32875138		4		0

		0.29035		-0.11657		11.07270012		11.07270012		1		0

		0.29931		-0.11657		11.31651068		11.31651068		5		0

		0.30799		-0.11657		11.55270216		11.55270216		1		0

		0.31656		-0.11657		11.78590043		11.78590043		1		0

		0.32844		-0.11657		12.10916711		12.10916711		4		0

		0.32932		-0.11657		12.13311279		12.13311279		1		0

		0.33502		-0.11657		12.28821549		12.28821549		2		0

		0.34004		-0.11657		12.42481471		12.42481471		1		0

		0.36674		-0.11657		13.15134841		13.15134841		2		0

		0.36709		-0.11657		13.16087226		13.16087226		2		0

		0.38		-0.11657		13.51216627		13.51216627		1		0

		0.38278		-0.11657		13.58781285		13.58781285		1		0

		0.39271		-0.11657		13.85801808		13.85801808		1		0

		0.41293		-0.11657		14.4082245		14.4082245		1		0

		0.48832		-0.11657		16.45966179		16.45966179		4		0

		0.53972		-0.11657		17.85830719		17.85830719		1		0

		0.58216		-0.11657		19.01314203		19.01314203		1		0
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DOS 216

		64 atom

		-0.30547		0.20642		-13.92903879		-13.92903879		1		0

		-0.28667		0.20642		-13.41747199		-13.41747199		6		0

		-0.26899		0.20642		-12.93638151		-12.93638151		12		0

		-0.25331		0.20642		-12.50971303		-12.50971303		8		0

		-0.23479		0.20642		-12.00576531		-12.00576531		6		0

		-0.22236		0.20642		-11.66753258		-11.66753258		18		0

		-0.2169		0.20642		-11.51896052		-11.51896052		18		0

		-0.19721		0.20642		-10.98317593		-10.98317593		12		0

		-0.18849		0.20642		-10.74589601		-10.74589601		3		0

		-0.18619		0.20642		-10.68331071		-10.68331071		12		0

		-0.05401		0.20642		-7.08656073		-7.08656073		3		0

		-0.04702		0.20642		-6.89635584		-6.89635584		24		0

		-0.0446		0.20642		-6.83050522		-6.83050522		12		0

		-0.03681		0.20642		-6.61853153		-6.61853153		12		0

		-0.00913		0.20642		-5.86533105		-5.86533105		24		0

		-0.00317		0.20642		-5.70315349		-5.70315349		8		0

		0.0145		0.20642		-5.22233512		-5.22233512		6		0

		0.03595		0.20642		-4.63865917		-4.63865917		12		0

		0.06063		0.20642		-3.96709169		-3.96709169		12		0

		0.0629		0.20642		-3.90532272		-3.90532272		12		0

		0.06745		0.20642		-3.78151267		-3.78151267		12		0

		0.0713		0.20642		-3.67675032		-3.67675032		21		0

		0.08432		0.20642		-3.3224631		-3.3224631		6		0

		0.10477		0.20642		-2.76599815		-2.76599815		21		0

		0.10564		0.20642		-2.74232458		-2.74232458		12		0

		0.11842		0.20642		-2.394568		-2.394568		12		0

		0.1195		0.20642		-2.36518012		-2.36518012		24		0

		0.12195		0.20642		-2.29851317		-2.29851317		12		0

		0.12934		0.20642		-2.09742388		-2.09742388		6		0

		0.1325		0.20642		-2.01143712		-2.01143712		12		0

		0.16231		0.20642		-1.20027721		-1.20027721		10		0

		0.16405		0.20642		-1.15293007		-1.15293007		12		0

		0.18212		0.20642		-0.6612273		-0.6612273		12		0

		0.20642		0.20642		0		0		3		0

		0.38065		0.20642		4.74097253		4.74097253		1		0

		0.40334		0.20642		5.35839012		5.35839012		8		0

		0.4267		0.20642		5.99403908		5.99403908		6		0

		0.42741		0.20642		6.01335889		6.01335889		12		0

		0.44398		0.20642		6.46424516		6.46424516		6		0

		0.44636		0.20642		6.52900734		6.52900734		15		0

		0.45714		0.20642		6.82234192		6.82234192		3		0

		0.46212		0.20642		6.9578527		6.9578527		3		0

		0.46607		0.20642		7.06533615		7.06533615		6		0

		0.46858		0.20642		7.13363576		7.13363576		12		0

		0.47897		0.20642		7.41635805		7.41635805		12		0

		0.48079		0.20642		7.46588207		7.46588207		3		0

		0.49284		0.20642		7.79377462		7.79377462		6		0

		0.50251		0.20642		8.05690499		8.05690499		12		0

		0.50809		0.20642		8.20874237		8.20874237		12		0

		0.52416		0.20642		8.64602314		8.64602314		18		0

		0.53169		0.20642		8.85092197		8.85092197		12		0

		0.53194		0.20642		8.85772472		8.85772472		12		0

		0.53359		0.20642		8.90262287		8.90262287		16		0

		0.55089		0.20642		9.37337317		9.37337317		18		0

		0.55274		0.20642		9.42371352		9.42371352		12		0

		0.59243		0.20642		10.50371811		10.50371811		12		0

		0.59368		0.20642		10.53773186		10.53773186		12		0

		0.59807		0.20642		10.65718815		10.65718815		15		0

		0.63238		0.20642		11.59079756		11.59079756		12		0

		0.64006		0.20642		11.79977804		11.79977804		18		0

		0.65763		0.20642		12.27787531		12.27787531		12		0

		0.66117		0.20642		12.37420225		12.37420225		8		0

		0.66276		0.20642		12.41746774		12.41746774		18		0

		0.66564		0.20642		12.49583542		12.49583542		12		0

		0.68603		0.20642		13.05066771		13.05066771		12		0

		0.69927		0.20642		13.41094135		13.41094135		16		0

		0.70849		0.20642		13.66182677		13.66182677		12		0

		0.71789		0.20642		13.91761017		13.91761017		6		0
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DOS 128

		128 atom

		0.04521		0.5566		-13.91543329		-13.91543329		1		0

		0.07597		0.5566		-13.07842293		-13.07842293		8		0

		0.08653		0.5566		-12.79107477		-12.79107477		6		0

		0.12022		0.5566		-11.87433618		-11.87433618		10		0

		0.12027		0.5566		-11.87297563		-11.87297563		2		0

		0.12832		0.5566		-11.65392708		-11.65392708		4		0

		0.81589		0.5566		7.05554019		7.05554019		4		0

		0.81592		0.5566		7.05635652		7.05635652		4		0

		0.42486		0.5566		-3.58477714		-3.58477714		7		0

		0.42487		0.5566		-3.58450503		-3.58450503		3		0

		0.42489		0.5566		-3.58396081		-3.58396081		5		0

		0.31641		0.5566		-6.53581009		-6.53581009		3		0

		0.31639		0.5566		-6.53635431		-6.53635431		3		0

		0.14038		0.5566		-11.32576242		-11.32576242		8		0

		0.14037		0.5566		-11.32603453		-11.32603453		6		0

		0.14036		0.5566		-11.32630664		-11.32630664		10		0

		0.16199		0.5566		-10.73773271		-10.73773271		3		0

		0.16509		0.5566		-10.65337861		-10.65337861		6		0

		0.28629		0.5566		-7.35540541		-7.35540541		4		0

		0.29634		0.5566		-7.08193486		-7.08193486		3		0

		0.30939		0.5566		-6.72683131		-6.72683131		6		0

		0.31638		0.5566		-6.53662642		-6.53662642		10		0

		0.31642		0.5566		-6.53553798		-6.53553798		8		0

		0.34531		0.5566		-5.74941219		-5.74941219		12		0

		0.40459		0.5566		-4.13634411		-4.13634411		8		0

		0.40594		0.5566		-4.09960926		-4.09960926		6		0

		0.41271		0.5566		-3.91539079		-3.91539079		6		0

		0.417		0.5566		-3.7986556		-3.7986556		12		0

		0.42105		0.5566		-3.68845105		-3.68845105		6		0

		0.42488		0.5566		-3.58423292		-3.58423292		8		0

		0.43463		0.5566		-3.31892567		-3.31892567		1		0

		0.4347		0.5566		-3.3170209		-3.3170209		5		0

		0.46465		0.5566		-2.50205145		-2.50205145		8		0

		0.48101		0.5566		-2.05687949		-2.05687949		2		0

		0.48106		0.5566		-2.05551894		-2.05551894		10		0

		0.50189		0.5566		-1.48871381		-1.48871381		12		0

		0.50393		0.5566		-1.43320337		-1.43320337		8		0

		0.52589		0.5566		-0.83564981		-0.83564981		8		0

		0.55651		0.5566		-0.00244899		-0.00244899		1		0

		0.5566		0.5566		0		0		2		0

		0.73163		0.5566		4.76274133		4.76274133		1		0

		0.75301		0.5566		5.34451251		5.34451251		4		0

		0.7541		0.5566		5.3741725		5.3741725		8		0

		0.78767		0.5566		6.28764577		6.28764577		6		0

		0.80182		0.5566		6.67268142		6.67268142		12		0

		0.80716		0.5566		6.81798816		6.81798816		3		0

		0.81211		0.5566		6.95268261		6.95268261		3		0

		0.8159		0.5566		7.0558123		7.0558123		16		0

		0.83098		0.5566		7.46615418		7.46615418		3		0

		0.83485		0.5566		7.57146075		7.57146075		6		0

		0.86763		0.5566		8.46343733		8.46343733		6		0

		0.89202		0.5566		9.12711362		9.12711362		8		0

		0.90451		0.5566		9.46697901		9.46697901		8		0

		0.91117		0.5566		9.64820427		9.64820427		12		0

		0.92489		0.5566		10.02153919		10.02153919		6		0

		0.94685		0.5566		10.61909275		10.61909275		11		0

		0.94967		0.5566		10.69582777		10.69582777		8		0

		0.95816		0.5566		10.92684916		10.92684916		10		0

		0.97757		0.5566		11.45501467		11.45501467		6		0

		0.98953		0.5566		11.78045823		11.78045823		10		0

		0.99874		0.5566		12.03107154		12.03107154		10		0

		1.04028		0.5566		13.16141648		13.16141648		12		0

		1.05507		0.5566		13.56386717		13.56386717		6		0

		1.06782		0.5566		13.91080742		13.91080742		4		0

		1.0679		0.5566		13.9129843		13.9129843		2		0

		1.07062		0.5566		13.98699822		13.98699822		4		0





DOS 128

		



-4.13634411 -4.13634411

-2.50205145 -2.50205145

6.67268142 6.67268142

-3.58450503 -3.58450503

Energy (eV)

Degenercy  of states



DOS64

		64 atom

		-0.30325		0.20897		-13.93801842		-13.93801842		1		0

		-0.2618		0.20897		-12.81012247		-12.81012247		6		0

		-0.22795		0.20897		-11.88903012		-11.88903012		6		0

		-0.22794		0.20897		-11.88875801		-11.88875801		6		0

		-0.21977		0.20897		-11.66644414		-11.66644414		1		0

		-0.21976		0.20897		-11.66617203		-11.66617203		3		0

		-0.18605		0.20897		-10.74888922		-10.74888922		3		0

		-0.18293		0.20897		-10.6639909		-10.6639909		6		0

		-0.06234		0.20897		-7.38261641		-7.38261641		3		0

		-0.06232		0.20897		-7.38207219		-7.38207219		1		0

		-0.05203		0.20897		-7.102071		-7.102071		3		0

		0.03877		0.20897		-4.6313122		-4.6313122		6		0

		-0.00283		0.20897		-5.7632898		-5.7632898		6		0

		-0.00282		0.20897		-5.76301769		-5.76301769		6		0

		0.05753		0.20897		-4.12083384		-4.12083384		6		0

		0.06442		0.20897		-3.93335005		-3.93335005		6		0

		0.06865		0.20897		-3.81824752		-3.81824752		12		0

		0.07311		0.20897		-3.69688646		-3.69688646		6		0

		0.08654		0.20897		-3.33144273		-3.33144273		3		0

		0.08655		0.20897		-3.33117062		-3.33117062		3		0

		0.13315		0.20897		-2.06313802		-2.06313802		6		0

		0.13316		0.20897		-2.06286591		-2.06286591		6		0

		0.15404		0.20897		-1.49470023		-1.49470023		12		0

		0.15614		0.20897		-1.43755713		-1.43755713		8		0

		0.20895		0.20897		-0.00054422		-0.00054422		1		0

		0.20897		0.20897		0		0		2		0

		0.38255		0.20897		4.72328538		4.72328538		1		0

		0.40471		0.20897		5.32628114		5.32628114		3		0

		0.40473		0.20897		5.32682536		5.32682536		1		0

		0.43926		0.20897		6.26642119		6.26642119		6		0

		0.45341		0.20897		6.65145684		6.65145684		6		0

		0.45343		0.20897		6.65200106		6.65200106		6		0

		0.45871		0.20897		6.79567514		6.79567514		2		0

		0.45874		0.20897		6.79649147		6.79649147		1		0

		0.46387		0.20897		6.9360839		6.9360839		3		0

		0.48298		0.20897		7.45608611		7.45608611		3		0

		0.48593		0.20897		7.53635856		7.53635856		6		0

		0.51967		0.20897		8.4544577		8.4544577		6		0

		0.55605		0.20897		9.44439388		9.44439388		5		0

		0.55606		0.20897		9.44466599		9.44466599		3		0

		0.56281		0.20897		9.62834024		9.62834024		6		0

		0.56283		0.20897		9.62888446		9.62888446		6		0

		0.57679		0.20897		10.00875002		10.00875002		6		0

		0.59838		0.20897		10.59623551		10.59623551		6		0

		0.59841		0.20897		10.59705184		10.59705184		6		0

		0.60989		0.20897		10.90943412		10.90943412		6		0

		0.60991		0.20897		10.90997834		10.90997834		6		0

		0.62965		0.20897		11.44712348		11.44712348		6		0

		0.65056		0.20897		12.01610549		12.01610549		6		0

		0.65057		0.20897		12.0163776		12.0163776		6		0

		0.7068		0.20897		13.54645213		13.54645213		6		0

		0.71983		0.20897		13.90101146		13.90101146		3		0

		0.71985		0.20897		13.90155568		13.90155568		3		0

		0.72251		0.20897		13.97393694		13.97393694		1		0

		0.72263		0.20897		13.97720226		13.97720226		3		0





DOS64

		



-3.93335005 -3.93335005

-1.43755713 -1.43755713

7.45608611 7.45608611

Energy (eV)

Degenercy  of states



DOS 54

				54 Atoms core												8 atoms(001)

		0.05532		0.56589		-13.89312027		-13.89312027		1		0

		0.10716		0.56589		-12.48250203		-12.48250203		4		0				-0.9741		-0.10531		-23.64064469		-23.64064469		2		0

		0.10718		0.56589		-12.48195781		-12.48195781		4		0				-0.77204		-0.10531		-18.14239003		-18.14239003		1		0

		0.12563		0.56589		-11.97991486		-11.97991486		6		0				-0.7337		-0.10531		-17.09912029		-17.09912029		1		0

		0.16303		0.56589		-10.96222346		-10.96222346		6		0				-0.7036		-0.10531		-16.28006919		-16.28006919		1		0

		0.16307		0.56589		-10.96113502		-10.96113502		6		0				-0.66021		-0.10531		-15.0993839		-15.0993839		1		0

		0.32213		0.56589		-6.63295336		-6.63295336		6		0				-0.6053		-0.10531		-13.60522789		-13.60522789		2		0

		0.32214		0.56589		-6.63268125		-6.63268125		6		0

		0.3565		0.56589		-5.69771129		-5.69771129		8		0				-0.58495		-0.10531		-13.05148404		-13.05148404		1		0

		0.37357		0.56589		-5.23321952		-5.23321952		6		0				-0.57439		-0.10531		-12.76413588		-12.76413588		1		0

		0.39632		0.56589		-4.61416927		-4.61416927		6		0				-0.54771		-0.10531		-12.0381464		-12.0381464		2		0

		0.3964		0.56589		-4.61199239		-4.61199239		6		0				-0.54352		-0.10531

		0.46514		0.56589		-2.74150825		-2.74150825		2		0				-0.47285		-0.10531		-10.00113094		-10.00113094		1		0

		0.46521		0.56589		-2.73960348		-2.73960348		8		0				-0.45898		-0.10531		-9.62371437		-9.62371437		1		0

		0.47789		0.56589		-2.394568		-2.394568		6		0				-0.43132		-0.10531		-8.87105811		-8.87105811		1		0

		0.47792		0.56589		-2.39375167		-2.39375167		6		0				-0.41407		-0.10531		-8.40166836		-8.40166836		1		0

		0.5233		0.56589		-1.15891649		-1.15891649		4		0				-0.3725		-0.10531		-7.27050709		-7.27050709		1		0

		0.52333		0.56589		-1.15810016		-1.15810016		8		0				-0.3642		-0.10531		-7.04465579		-7.04465579		1		0

		0.52338		0.56589		-1.15673961		-1.15673961		4		0				-0.35324		-0.10531		-6.74642323		-6.74642323		5		0

		0.56578		0.56589		-0.00299321		-0.00299321		1		0

		0.56587		0.56589		-0.00054422		-0.00054422		1		0

		0.56589		0.56589		0		0		1		0

		0.73733		0.56589		4.66505384		4.66505384		1		0				-0.34216		-0.10531		-6.44492535		-6.44492535		1		0

		0.76011		0.56589		5.28492042		5.28492042		4		0				-0.33296		-0.10531		-6.19458415		-6.19458415		2		0

		0.80138		0.56589		6.40791839		6.40791839		6		0

		0.81401		0.56589		6.75159332		6.75159332		4		0				-0.32138		-0.10531		-5.87948077		-5.87948077		1		0

		0.82535		0.56589		7.06016606		7.06016606		8		0				-0.30947		-0.10531		-5.55539776		-5.55539776		1		0

		0.82536		0.56589		7.06043817		7.06043817		4		0				-0.30341		-0.10531		-5.3904991		-5.3904991		3		0

		0.85005		0.56589		7.73227776		7.73227776		6		0

		0.89057		0.56589		8.83486748		8.83486748		6		0

		0.89062		0.56589		8.83622803		8.83622803		9		0				-0.28587		-0.10531		-4.91321816		-4.91321816		1		0

		0.95002		0.56589		10.45256143		10.45256143		6		0				-0.26032		-0.10531		-4.21797711		-4.21797711		2		0

		0.95006		0.56589		10.45364987		10.45364987		6		0

		0.98859		0.56589		11.5020897		11.5020897		2		0				-0.2389		-0.10531		-3.63511749		-3.63511749		1		0

		0.98864		0.56589		11.50345025		11.50345025		4		0				-0.21148		-0.10531		-2.88899187		-2.88899187		2		0

		0.98868		0.56589		11.50453869		11.50453869		2		0				-0.20707		-0.10531		-2.76899136		-2.76899136		1		0

		1.01381		0.56589		12.18835112		12.18835112		6		0				-0.19534		-0.10531		-2.44980633		-2.44980633		1		0

		1.01387		0.56589		12.18998378		12.18998378		6		0				-0.1735		-0.10531		-1.85551809		-1.85551809		1		0

		1.01752		0.56589		12.28930393		12.28930393		4		0				-0.13932		-0.10531		-0.92544611		-0.92544611		2		0

		1.04203		0.56589		12.95624554		12.95624554		4		0

		1.04205		0.56589		12.95678976		12.95678976		4		0				-0.13		-0.10531		-0.67183959		-0.67183959		1		0

		1.04208		0.56589		12.95760609		12.95760609		2		0				-0.1243		-0.10531		-0.51673689		-0.51673689		1		0

		0.89063		0.56589		8.83650014		8.83650014		1		0				-0.11473		-0.10531		-0.25632762		-0.25632762		1		0

		0.98866		0.56589		11.50399447		11.50399447		4		0				-0.10531		-0.10531		0		0		1		0

		1.01753		0.56589		12.28957604		12.28957604		1		0				-0.09541		-0.10531		0.2693889		0.2693889		2		0

		1.01751		0.56589		12.28903182		12.28903182		3		0

		1.04201		0.56589		12.95570132		12.95570132		2		0				-0.01966		-0.10531		2.33062215		2.33062215		1		0

		0.76007		0.56589		5.28383198		5.28383198		2		0				0.0205		-0.10531		3.42341591		3.42341591		1		0

		0.76007		0.56589		5.28383198		5.28383198		2		0				0.03593		-0.10531		3.84328164		3.84328164		2		0

																0.05107		-0.10531		4.25525618		4.25525618		1		0

																0.06295		-0.10531		4.57852286		4.57852286		1		0

																0.06879		-0.10531		4.7374351		4.7374351		1		0

																0.08692		-0.10531		5.23077053		5.23077053		1		0

																0.09287		-0.10531		5.39267598		5.39267598		4		0

																0.09652		-0.10531		5.49199613		5.49199613		1		0

																0.10953		-0.10531		5.84601124		5.84601124		2		0

																0.12941		-0.10531		6.38696592		6.38696592		1		0

																0.14604		-0.10531		6.83948485		6.83948485		1		0

																0.16652		-0.10531		7.39676613		7.39676613		2		0

																0.19303		-0.10531		8.11812974		8.11812974		2		0

																0.24462		-0.10531		9.52194523		9.52194523		2		0

																0.25059		-0.10531

																0.26988		-0.10531		10.20929509		10.20929509		2		0

																0.27472		-0.10531

																0.28297		-0.10531		10.56548708		10.56548708		1		0

																0.30645		-0.10531		11.20440136		11.20440136		2		0

																0.31809		-0.10531		11.5211374		11.5211374		1		0

																0.33528		-0.10531		11.98889449		11.98889449		1		0

																0.34964		-0.10531		12.37964445		12.37964445		1		0

																0.37383		-0.10531		13.03787854		13.03787854		1		0

																0.39257		-0.10531		13.54781268		13.54781268		1		0

																0.40342		-0.10531		13.84305203		13.84305203		1		0

																0.57795		-0.10531		18.59218786		18.59218786		1		0





DOS 54

		



-2.394568 -2.394568

10.45364987 10.45364987

10.45256143 10.45256143

8.83622803 8.83622803

4.66505384 4.66505384

-1.15673961 -1.15673961

Energy (eV)

Degenercy  of states



DOS 8

		



-16.28006919 -16.28006919

-6.19458415 -6.19458415

4.25525618 4.25525618

4.7374351 4.7374351

Energy (eV)

Degenercy  of states



ورقة1

				16 Atoms core												16 atoms(001)

		-0.26396		0.20569		-12.77964615		-12.77964615		1		0

		-0.15149		0.20569		-9.71922498		-9.71922498		3		0				-0.9741		-0.10531		-23.64064469		-23.64064469		2		0

		-0.0844		0.20569		-7.89363899		-7.89363899		3		0				-0.77204		-0.10531		-18.14239003		-18.14239003		1		0

		-0.06959		0.20569		-7.49064408		-7.49064408		3		0				-0.7337		-0.10531		-17.09912029		-17.09912029		1		0

		-0.06544		0.20569		-7.37771843		-7.37771843		6		0				-0.7036		-0.10531		-16.28006919		-16.28006919		1		0

		-0.06402		0.20569		-7.33907881		-7.33907881		3		0				-0.66021		-0.10531		-15.0993839		-15.0993839		1		0

		-0.06277		0.20569		-7.30506506		-7.30506506		5		0				-0.6053		-0.10531		-13.60522789		-13.60522789		2		0

		-0.02964		0.20569		-6.40356463		-6.40356463		3		0

		0.20569		0.20569		0		0		3		0				-0.58495		-0.10531		-13.05148404		-13.05148404		1		0

		0.37336		0.20569		4.56246837		4.56246837		1		0				-0.57439		-0.10531		-12.76413588		-12.76413588		1		0

		0.42903		0.20569		6.07730474		6.07730474		3		0				-0.54771		-0.10531		-12.0381464		-12.0381464		2		0

		0.43535		0.20569		6.24927826		6.24927826		3		0				-0.54352		-0.10531

		0.47613		0.20569		7.35894284		7.35894284		3		0				-0.47285		-0.10531		-10.00113094		-10.00113094		1		0

		0.67831		0.20569		12.86046282		12.86046282		6		0				-0.45898		-0.10531		-9.62371437		-9.62371437		1		0

												0				-0.43132		-0.10531		-8.87105811		-8.87105811		1		0

												0				-0.41407		-0.10531		-8.40166836		-8.40166836		1		0

												0				-0.3725		-0.10531		-7.27050709		-7.27050709		1		0

												0				-0.3642		-0.10531		-7.04465579		-7.04465579		1		0

																-0.35324		-0.10531		-6.74642323		-6.74642323		5		0

																-0.34216		-0.10531		-6.44492535		-6.44492535		1		0

																-0.33296		-0.10531		-6.19458415		-6.19458415		2		0

																-0.32138		-0.10531		-5.87948077		-5.87948077		1		0

																-0.30947		-0.10531		-5.55539776		-5.55539776		1		0

																-0.30341		-0.10531		-5.3904991		-5.3904991		3		0

																-0.28587		-0.10531		-4.91321816		-4.91321816		1		0

																-0.26032		-0.10531		-4.21797711		-4.21797711		2		0

																-0.2389		-0.10531		-3.63511749		-3.63511749		1		0

																-0.21148		-0.10531		-2.88899187		-2.88899187		2		0

																-0.20707		-0.10531		-2.76899136		-2.76899136		1		0

																-0.19534		-0.10531		-2.44980633		-2.44980633		1		0

																-0.1735		-0.10531		-1.85551809		-1.85551809		1		0

																-0.13932		-0.10531		-0.92544611		-0.92544611		2		0

																-0.13		-0.10531		-0.67183959		-0.67183959		1		0

																-0.1243		-0.10531		-0.51673689		-0.51673689		1		0

																-0.11473		-0.10531		-0.25632762		-0.25632762		1		0

																-0.10531		-0.10531		0		0		1		0

																-0.09541		-0.10531		0.2693889		0.2693889		2		0

																-0.01966		-0.10531		2.33062215		2.33062215		1		0

																0.0205		-0.10531		3.42341591		3.42341591		1		0

																0.03593		-0.10531		3.84328164		3.84328164		2		0

																0.05107		-0.10531		4.25525618		4.25525618		1		0

																0.06295		-0.10531		4.57852286		4.57852286		1		0

																0.06879		-0.10531		4.7374351		4.7374351		1		0

																0.08692		-0.10531		5.23077053		5.23077053		1		0

																0.09287		-0.10531		5.39267598		5.39267598		4		0

																0.09652		-0.10531		5.49199613		5.49199613		1		0

																0.10953		-0.10531		5.84601124		5.84601124		2		0

																0.12941		-0.10531		6.38696592		6.38696592		1		0

																0.14604		-0.10531		6.83948485		6.83948485		1		0

																0.16652		-0.10531		7.39676613		7.39676613		2		0

																0.19303		-0.10531		8.11812974		8.11812974		2		0

																0.24462		-0.10531		9.52194523		9.52194523		2		0

																0.25059		-0.10531

																0.26988		-0.10531		10.20929509		10.20929509		2		0

																0.27472		-0.10531

																0.28297		-0.10531		10.56548708		10.56548708		1		0

																0.30645		-0.10531		11.20440136		11.20440136		2		0

																0.31809		-0.10531		11.5211374		11.5211374		1		0

																0.33528		-0.10531		11.98889449		11.98889449		1		0

																0.34964		-0.10531		12.37964445		12.37964445		1		0

																0.37383		-0.10531		13.03787854		13.03787854		1		0

																0.39257		-0.10531		13.54781268		13.54781268		1		0

																0.40342		-0.10531		13.84305203		13.84305203		1		0

																0.57795		-0.10531		18.59218786		18.59218786		1		0





ورقة1

		



12.86046282 12.86046282

Energy (eV)

Degenercy  of states
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-16.28006919 -16.28006919

-6.19458415 -6.19458415

4.25525618 4.25525618

4.7374351 4.7374351

Energy (eV)

Degenercy  of states



oxygenated face 

		ATOM		Energy( au)		gap(eV)		Latt cons.				Cohesive(eV)		occ.		VIR1		OCC		VIR1(eV)		OCC (eV)		OCC2		OCC2 (eV)		VBW		Mulliken charges Al (A.U)		Ionicity (eV) P		affinity(ev)		Ionization(ev)		Bulk modulus		Nearst nighbour		Eg-0.365		n		ionicity		ELECTRO

		8		-2307.19543907		3.80174769		0.5335		2.310055		-10.8714645667		0.2834		0.36635		0.22456		9.96874985		6.11050216		-0.27586		-7.50642646		13.61692862		0.460307		-0.46031		-9.96874985		-6.11050216		93.4561800692		2.342		1.8538467278		2.5880426448		-0.423555		-0.723364		-0.59645		O

		16		-4614.40550919		3.99004781		0.531		2.29923		-10.8963474106		0.26404		0.73879		0.59008		20.10321469		16.05666688		0.0868		2.3619148		13.69475208		0.449551		-0.449609		-20.10321469		-16.05666688		95.00526749		2.3249929372		1.9039558319		2.5537589746		-0.3668546		0.581817		-0.45645		Al

		54		-15575.0508865		4.60855384		0.524		2.26892		-11.6180904547		0.2463		0.73733		0.56589		20.06348663		15.39843279		0.05532		1.50531252		13.89312027		0.397585		-0.397589		-20.06348663		-15.39843279		99.5219792295		2.3		2.0599887961		2.4551380178		-0.3286618333		-0.417073		-0.326075		P

		64		-18459.5687869		4.66678538		0.523		2.26459		-11.7240508177		0.23001		0.38255		0.20897		10.40956805		5.68628267		-0.30325		-8.25173575		13.93801842		0.385639		-0.385642		-10.40956805		-5.68628267		100.1895896401		2.2926465276		2.074074584		2.4467869513		0.160119		0.400007		-0.1957		Al

		128		-36919.1433517		4.70624133		0.523		2.26459		-11.725279118		0.22845		0.73163		0.5566		19.90838393		15.1456426		0.04521		1.23020931		13.91543329		0.384776		-0.384777		-19.90838393		-15.1456426		100.1895896401		2.2926465276		2.083564573		2.4412084149		0.3760635		-0.410307		-0.065325		P

		216		-62301.2681118		4.68447253		0.523		2.26459		-11.7522011027		0.22686		0.38065		0.20642		10.35786715		5.61689462		-0.30547		-8.31214417		13.92903879		0.380066		-0.380073		-10.35786715		-5.61689462		100.1895896401		2.2926465276		2.0783340756		2.4442783522		0.5339238		0.388515		0.06505		Al

																				LUMO		HOMO																										-0.372418		0.195425		P

																																																0.351373		0.3258		Al

																														Number of LUC core atoms								86.5										-0.062044		0.456175		P

																		0.057								1.33E+42																						-0.642055		0.59755		O

																										E0

																		288.002		AlP						Ev		a.u

																		-3010.4643347255		InP		AlP		588		0.057054375		0.0020967394

																		-1224.2994514695		AlAS		AlAs		417		0.0404620313		0.0014869733

																		-239.135230549		Al		InP		420		0.040753125		0.001497671

																		-336.868769451		P

																		-5684.0599		In

														0.1784				-2209.46367239		As





oxygenated face 

		



Number of core atoms

Valence band width (eV)



		



Number of core atoms

Cohesive energy(eV)



		



Number of core atoms

Energy gap(eV)



		



Number of LUC core atoms

Core lattice constant (nm )



		



Number of LUC core atoms

Ionicity



		



HOMO

LUMO

Number of LUC core atoms

Energy (eV)



		



Number of LUC core atoms

Bulk modulus ( GPa)



		



Number of LUC core atoms

Refractive index



		



Al

Al

Al

Al

O

O

P

P

P

P

z- axis (nm)

Ionicity



		



Number of LUC core atoms

Total energy (a.u.)



		ELECTRO

		-0.424092		-0.59505		O

		0.573323		-0.45505		Al

		-0.379757		-0.325175		P

		0.376635		-0.1953		Al

		-0.369054		-0.065425		P

		0.375689		0.06445		Al

		-0.368849		0.194325		P

		0.340287		0.3242		Al

		0.16172		0.454075		P

		-0.352196		0.59895		O

														0.1784





		



Number of core atoms

Valence band width (eV)



		



Number of core atoms

Cohesive energy(eV)



		



Number of core atoms

Energy gap(eV)



		



Number of LUC core atoms

Core lattice constant (nm )



		



Number of LUC core atoms

Ionicity



		



Number of LUC core atoms

Refractive index



		



Al

Al

Al

Al

O

O

P

P

P

P

z- axis (nm)

Ionicity



		ATOM		Energy( au)		gap(eV)		Latt cons.		Cohesive(eV)		occ.		VIR1		OCC		VIR1(eV)		OCC (eV)		VIR2		VIR 2 (eV)		VBW		Mulliken charges Al (A.U)		Ionicity (eV) P		affinity(ev)		Ionization(ev)		Bulk modulus

		16		-4908.98693145		0.2693889		0.5215		-17.5311860521		-0.10531		-0.09541		-2.86559041		-2.59620151		-2.86559041		-0.97859		-26.62841249		23.76282208		0.581817		-0.372418		2.59620151		2.86559041

		64		-19642.5492629		0.00625853		0.5195		-69.7880896758		0.23001		-0.11634		-0.11657		-3.16572774		-3.17198627		-0.96183		-26.17235613		23.00036986		0.573281		-0.354312		3.16572774		3.17198627

		126		-38109.8512216		0.01298853		0.5195		-135.2877968706		0.22686		0.38065		0.20642		10.35786715		5.61689462		-0.30547		-8.31214417		13.92903879		0.568328		-0.334312		-10.35786715		-5.61689462





		



Number of LUC surface atoms

Energy gap(eV)



		



Number of LUC core atoms

Lattice constant (nm)




