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EXCURSION / GEZİ

Electric Field Effect on the Ionization Energy of a Hydrogenic Impurity

in GaAs-AlAs Quantum Well Wires
O. Akankan, S. E.Okan and H. Akbaş

Department of Physics, Trakya University, 22030 Edirne, TURKEY

Özet:

Bu çalışmada sonsuz kuantum teli içine hapsedilen bir elektron incelenmiştir. Sonsuz kuantum teli içindeki elektrona üç boyutlu elektrik alan uygulanmış ve buna bağlı olarak iyonizasyon enerjisinin ve polarizasyonun nasıl değiştiği araştırılmıştır.
The Structure and Spectra of Cryolitic Melts

Z. Akdeniz
Department of Physics, University of Istanbul, Istanbul, Turkey

Abstract:

 Cryolite (Na3AlF6 or AlF3.3NaF) corresponds to a stoichiometric compound in a continuous range of liquid (AlF3)x.(NaF)1-x solutions, which have been studied in great detail in Raman scattering experiments.  In this work the structural properties of cryolite are reviewed together with the systems Na5Al3F14 (Chiolite) and NaAlF4. The theoretical Raman spectra results, both polarized and depolarized are presented.
Boson- fermion demixing in a cloud of lithium atoms in a pancake trap

Z. Akdeniz1,2, P. Vignolo1 and  M. P. Tosi1
1NEST-INFM and Classe di Scienze, Scuola Normale Superiore, I-56126,  Pisa,Italy

2Department of Physics, University of Istanbul, Istanbul, Turkey

Abstract:

We evaluate the equilibrium state of a mixture of 7Li and 6Li atoms with repulsive interactions, confined inside a pancake-shaped trap under conditions such that the thickness  of the bosonic and fermionic clouds is approaching the values of the s-wave scattering lengths. In this regime the effective couplings depend on the axial confinement andfull demixing can become observable by merely squeezing the trap, without enhancing the scattering lengths through recourse to a Feshbach resonance.
A theoretical vibrational spectroscopic study with density functional theory and force field refinement calculation methods on free 4-aminopyrimidine molecule

Kubilay Balci and Sevim Akyüz

Istanbul University, Faculty of Science Department of Physics, Istanbul, Turkey 

e-mail: kbalci@lycos.com
Abstract:

A detailed investigation of the geometric structure, force field, electro-optical parameters, relative IR intensities and harmonic vibrational wavenumbers of free 4-aminopyrimidine molecule (4APM) in the electronically ground state has been carried out by using both the DFT-B3LYP (with 6-31++G(d,p) double and 6-311++G(d,p) triple basis sets) and force field refinement calculation methods.  The vibrational wavenumbers calculated with DFT method were scaled by using two different methods: 1- Scaling with dual scaling factors, 2- Deriving the scaling factors from the graph of observed versus calculated wavenumbers. In the case of force field refinement method, the force constants of the pyrimidine were slightly refined so as to fit the calculated wavenumbers to the experimental ones.  In order to define the contributions of the internal coordinates of the molecule on its each normal vibrational mode, P.E.D. calculations were performed.  In wavenumber and PED calculations, both methods have yield results in agreement with the experimental assignment and also with each other, particularly for ring vibrations.  The relative IR intensities calculated by the force field refinement method are considerably in good agreement with experimental ones, however, the results of the IR intensities, obtained from the DFT method are found to be significantly different from the experimental values.

Experimental and Theoretical Investigations of the Hyperfine Structure in the even configurations of Os, Mn and Nb

Gönül Başar1, Ipek K. Öztürk1, Günay Başar2,  F. Gülay (Fırat) Acar2,  Sophie Kröger3
1University of Istanbul, Faculty of Science, Physics Department, 34459 Vezneciler, Istanbul, Turkey,  e-mail: gbasar@istanbul.edu.tr
2Technical University of Istanbul, Faculty of Science and Letters, Physics Department, 80626 Maslak, Istanbul, Turkey

3Technische Universität Berlin, Institut für Atomare Physik und Fachdidaktik, Hardenbergstr. 36, 10623 Berlin, Germany
Precise information on the hyperfine structure, derived from high resolution spectroscopical methods provides a sensitive test of theoretical models used to describe internal atomic interactions such as configuration interactions, relativistic fine structure effects and the strong influence of core polarization especially for the 3d-elements. Besides the atomic aspects hyperfine structure investigations are also of particular interest in astrophysics, e.g., for the analysis of stellar abundances and for the determination of the physical parameters in stellar atmospheres.

Hyperfine structure investigation in the spectrum of elements Mn, Nb and Os has been performed by laser optogalvanic detection or laser induced fluorescence spectroscopy in a discharge of a hollow cathode lamp using a Titan-Sapphire-ring laser or cw-ring-dye laser as a light source. 

For each element, as a prerequisite for the parametric analysis of the hyperfine structure a parametric study of the fine structure of the mainly even configurations has been investigated in multi-configurational fits following the slater-integral approach using the program code of Cowan [1]. 

In a parametric study of the hyperfine structure one-electron parameters 
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of the magnetic dipole interaction were determined by a least squaresfit procedure following the effective operator formalism. The angular coefficients for the one-electron parameters are calculated via the CHFS-program [2] in taking into account the wave functions obtained by our fine structure analysis. Our calculation is based on all available experimental hyperfine structure data including our new measurements. 

[1] Cowan, R. D., “The Theory of Atomic Structure and Spectra” ( Berkeley, Los Angeles, London: University of California Press, 1981).

[2] Kröger, S. and Kröger, M., Comput. Phys. Commun. 90, 381 (1995).

CAPILLARY ELECTROPHORESIS

Bedia Erim Berker

Department of Chemistry, Istanbul Technical University, Maslak, 34469 Istanbul,Turkey

Electrophoresis has been defined as the differential movement of charged species by attraction or repulsion in an electrical field. Separation efficiency of charged species in free solution was limited by thermal diffusion and convection. For this reason, gels in the slab or tube format are widely used as the electrophoresis media. An alternative to the slab-format is to perform the electrophoresis in narrow-bore tubes or capillaries, which improve the rapid thermal dissipation due to the high surface-to volume ratio.

Capillary electrophoresis is recognized as a powerful new analytical separation technique that brings speed, quantitation, reproducibility and automation to the inherently highly resolving but labor-intensive methods of electrophoresis. The high electrical field, up to 30 kV, gives a relatively quick separation for a short period. Fused silica capillaries, with inner diameter between 20-30 micrometer and 10-100 cm long, are commonly used. Because of the extremely small volume of the capillary column, in the order of micro liters, several nano liters of sample were injected into the column for separation and analysis of species. Thanks to a strong electroosmotic flow that is formed in a thin silica capillary column, species injected from one end of the column are driven towards a detector at the other end and can be detected in an on-line fashion. Experimental examples will be reviewed.

COMPUTATIONAL VIBRATIONAL STUDY ON COORDINATED NICOTINAMIDE
Olcay Bölükbaşı and Sevim Akyüz
Istanbul University, Department of Physics, Vezneciler, 34118, Istanbul, Turkey

Abstract:
The molecular structure and vibrational spectra of zinc (II) halide complexes of nicotinamide (ZnX2(NIA)2; X= Cl or Br; NIA= Nicotinamide) were investigated by computational vibrational study and scaled quantum mechanical (SQM) analysis. The geometry optimisation and vibrational wavenumber calculations of zinc halide complexes of nicotinamide were carried out by using the DFT/RB3LYP level of theory with 6-31G(d,p) basis set. The calculated wavenumbers were scaled by using scaled quantum mechanical (SQM) force field method. The fundamental vibrational modes were characterised by their total energy distribution. The coordination effects on nicotinamide through the ring nitrogen were discussed.
Simple physics with Quantum dots

Pablo Capuzzi

NEST-INFM and Scuola Normale Superiore, Pisa, Italy.
Abstract: The manipulation of semiconductor heterostructures at the nanometer scale allows the fabrication of devices that confine the electrons essentialy to two dimensions and with a transverse size of few hundreds of nm. These, so-called, quantum dots may contain from tens to hundreds of electrons in an external potential that is almost parabolic. Furthermore, the low number of electrons favors the study of quantum many-body effects which are somewhat blured in the thermodynamic limit. Within the Hartree-Fock and Density Functional Theory approaches we calculate the ground state of the systems for low number of electrons and compare the results with exact DMC calculations. We then study the possibility of achieving Wigner crystallization as the confinement is weakened and other types of phase transitions when deforming the external potential and/or adding a strong magnetic field. Finally, we briefly discuss the processes involved in a Raman scattering experiment in the quantum dot and stres the main collective modes that manifest in such experiments.
Embedded atom method calculations for liquid iron-nickel alloy

S. Şentürk Dalgıç1,2
1Department of Physics, Trakya University, 22030 Edirne, TURKEY

2International Centre of Physics and Applied Mathematics, ICPAM, Trakya University, 
Karaağaç, TURKEY

Abstract:

The Earth’s core s largely composed of iron (Fe). The physical properties of  both solid and liquid Fe are therefore of great geophysical importance. However, significant amount of nickel is inferred to exist in the Earth’s core. In the past we have been applied different embedded atom methods to predict the structural properties of  Fe and Ni. [1] near their melting using the Varitaional Modified hypernetted chain (VMHNC) liquid state theory. Some recent studies of Fe are related with its thermoelastic properties at temperatures zero pressure melting by MD [2] and geophysical properties and behaviour under core conditions from first principle calculations [3]. Recently, molecular dynamic calculation of the bulk viscosity of liquid Fe-Ni alloy  at the core temperature and  pressure conditions have shown that Ni has a negligible effect on the bulk viscosity of liquid iron [4].  

Here we review  the progress that has been made in the use of  VMHNC in the study of  Fe-Ni, and  focus upon (i) the structure of Fe using the EAM derived effective potentials with the Sutton-Chen type Finnis-Sinclair potential and alternative method with Sutton-Chen+Morse potential together with Van der Waals potential which has been applied earlier studies of iron [2]. (ii) The static structure factors of  liquid equatomic Fe-Ni alloy with the  effective  pair potentials derived from the embedded atom method (EAM) approach. (iii) the validity of the integral equations in the embedded-atom method (EAM) calculations of liquid  iron-nickel (Fe-Ni)  alloy at the temperatures and pressures of the Earth’s outer core. 

[1] S. S. Dalgic, S. Dalgic and U. Domekeli, J. Optoelec. and Adv. Mat. 5, (5) 1263 (2003) 

[2] A. B. Belonoshko and R. Ahuja, Phys. Earth Planet. Inter. 102, 171 (1997)

[3] L. Vočadlo, D. Alfě, M. J. Gillan and G. D. Price, Phys. Earth Planet. Inter. 140, 101 (2003) 

[4] Yi-Gang Zhang and Guang-Jun Guo, Phys. Earth Planet. Inter. 122, 289 (2000)

Tight-Binding Molecular Dynamics Simulations of  Carbon Nanotubes

Gülay Dereli

Department of Physics, Yıldız Technical University, İstanbul 34100, TURKEY

gdereli@yildiz.edu.tr

                Carbon nanotubes with their remarkable mechanical and electronic properties play a major role in the design of next generations nanoelectronic and nanomechanical devices. The conductivity of single wall nanotubes (SWNT) is mostly determined by the chirality of the tubes. Depending on their chirality, they could be conductor, semiconductor as well as insulator. It is also widely known that the conductivity of the nanotubes changes due to deformations such as uniaxial compressive or tensile. Such deformations at elevated temperatures can modify the band gap of the nanotubes, causing conducting-semiconducting-insulator transitions of the nanotubes. In this study, we will present our Order N,Parallel Tight-Binding Molecular Dynamics simulation study of  carbon nanotubes. Classical tight-binding methods solve the Schrodinger equation through diagonalization which leads to order N cubed behavior in cost, N being the number of atoms. In order to study the structure and electronic properties of carbon nanotubes we have implemented a parallel order N-scaling emprical tight-binding molecular dynamics algorithm based on divide and conquer approach. In this talk, we will report on the structural stability, energetics and electronic density of states of various chirality carbon nanotubes  for pristine and for various uniaxial compressive and tensile loads at elevated temperatures.

References:

[1]  R. Saito, G. Dresselhaus, M. Dresselhaus, Physical Properties of Carbon Nanotubes, Imperial College Press, London (1998)
[2]  D. R. Bowler, M. Aoki, C. M. Goringe, A. P. Horsfield, D. G. Pettifor, Modelling Simul. Mater. Sci. Eng., 5, 199 (1997)

[3]  C. Özdoğan, G. Dereli, T. Çağın, Comp. Phys. Comm., 148, 188 (2002)

[4]  G. Dereli, C. Özdoğan, Phys. Rev. B, 67, 035415 (2003)

[5]  G. Dereli, C. Özdoğan , Phys. Rev. B, 67, 035416 (2003)

[6]  S. G. Kim, D. Tomanek, Phys. Rev. Lett., 72, 2418 (1994)

[7]  D. H. Oh, J. M. Park, K. S. Kim, Phys. Rev. B, 62, 1600 (2000)

[8]  L. Colombo, Annual Rew. of Comput. Phys.,4, 147 (1996)

[9]  L. Colombo, Comput. Mater. Sci., 12, 278 (1998)

[10] L. Colombo, M. Rosati, Com. Phys. Comm., 128, 108 (2000)

[11] I. Kwon, R. Bismas, C. Z. Wang, K. M. Ho, C. M. Soukous, Phys. Rev. B, 49, 48 (1993)

[12] C. H. Xu, C. Z. Wang, C. T. Chan, K. M. Ho, J. Phys.: Condens. Matter., 4, 6047 (1992)

STATIC AND DYNAMIC PROPERTIES OF LIQUID NICKEL USING EMBEDDED ATOM METHOD POTENTIALS

S.  Şentürk Dalgıç1,2 and Ü. Dömekeli1

1 Department of Physics, Trakya University, 22030, Edirne, Turkey, 

2 ICPAM, Trakya University, 22030, Edirne, Turkey
We have studied the static structure and some dynamic properties of liquid nickel by using the variational modified hypernetted chain approximation (VMHNC) as the liquid state theory and several effective interatomic pair potentials, derived from different Embedded Atom Method (EAM) functions already proposed in the literature. We also propose a new interatomic pair potential form derived from the modified analytic embedded atom method (MAEAM). The properties like structure factor, velocity autocorrelation function and self diffusion coefficent are calculated. Good agreement with the experiment is observed for the structure factor and the computed velocity autocorrelation functions compare favorably with the results by other theoretical calculoations, showing the parametrizations of the EAM based effective potentials used from solid to liquid enviroment in the case of nickel.

Structure and dynamics in liquid alumina: simulations with an ab initio

interaction potential

Sandro Jahn1,2 and Paul A. Madden1
1Physical and Theoretical Chemistry Laboratory, University of Oxford, South Parks Road, Oxford OX1 3QZ, UK

2GeoForschungsZentrum Potsdam, Department 4, Telegrafenberg, 14473 Potsdam, Germany

email: jahn@gfz-potsdam.de
Abstract:
The development of transferable interatomic potentials that describe equally well different phases and states of binary or multicomponent compounds is still a great challenge. For ionic materials we have parametrized an interaction model that incorporates both many-body polarization and short-range ion distortion. The model parameters are obtained by fitting to system properties extracted from well directed electronic structure calculations. For several distorted configurations representing different coordination environments in both the solid and the liquid state we calculate ab initio forces, stress tensors and multipoles (dipoles and quadrupoles). The respective properties are then calculated using the interaction model and the potential parameters are optimized to reproduce the ab initio results.

Here we demonstrate the transferability of an interaction potential for alumina by applying it to the liquid state. The same potential that has been used to predict the high pressure behavior [1] is employed to calculate static and dynamic correlation functions of the liquid. The total structure factors S(Q) weighted with the respective scattering lengths agree very well with results from both x-ray [2] and neutron [3] diffraction experiments on levitated droplets. Furthermore, from our molecular dynamics simulation we obtain a dynamic structure factor, S(Q,w), that is in excellent agreement with that obtained recently from inelastic x-ray scattering experiments on liquid alumina [4]. 

[1] S. Jahn et al, Phys. Rev. B 69 (2004) 020106

[2] S. Ansell et al, Phys. Rev. Lett. 78 (1997) 464

[3] C. Landron et al, Phys. Rev. Lett. 86 (2001) 4839

[4] H. Sinn et al, Science 299 (2003) 2047
Structural properties and crystallization kinetics of TeO2-PbF2 glass

I. Kabalci1, G.Ozen1 and M.L. Ovecoglu2

1Department of Physics, Istanbul Technical University, Maslak-Istanbul, 34469

2Department of Metallurgical and Materials Engineering, Istanbul Technical University, Maslak-Istanbul, 34469
Abstract:

Tellurite glasses are very promising materials for lasers and nonlinear applications in optics due to some of their important characteristic features such as high refractive index, high dielectric constant, low phonon energy and low melting temperatures[1-3]. The effect of varying PbF2 contents on the crystallization behavior of the 75TeO2-25PbF2 and 85TeO2-15PbF2 glasses were investigated by using differential thermal analysis(DTA), X-ray diffraction(XRD) and scanning electron microscope(SEM). According to the DTA scan curves 85TeO2-15PbF2 glass taken at the different heating rate Avrami constant was determined to be 1.22 indicating that the mechanism for the crystallization is surface crystallization. An activation energy value of 748.34 kJ/mol was also determined graphically from the Kissinger-type plot using the analysis of Matusita and Sakka for the same glass composition[4-5].

References:
[1] Lines M.E., Phys. Rev. B, 41, 1991, pp.3371-3383.

[2] Friberg S.R., Smith P.W., IEEE Quantum Electron. QE23, 1981, pp. 2089

[3] El-Mallawany R. J. App. Phys. 72, 1982, pp. 1774.

[4] Matusita K., and Sakka S., J. Non-Cryst. Solids, 38-39, 1980, pp. 741-746.

[5] Ovecoglu M.L., Ozen G., Demirata B., Genc A.,  J. European Cer. Soc., 21, 2001, pp. 177-183.

LIQUID STRUCTURE CALCULATIONS FOR SOME BCC
TRANSITION METALS

S.  Şentürk Dalgıç1,2 H. Karagülle1, G. Tezgör1 , İ. Koçoğlu1

1 Department of Physics, Trakya University, Edirne – Turkey

2 ICPAM, Trakya University, Karaağaç – Edirne – Turkey


Analytic embedded atom method (AEAM) type many – body potentials have been constructed for five bcc metals, Fe, Mo, V, Nb, Ta using different AEAM potential functions proposed in the literature.the total energy is regarded as consisting of a pair potential part, an embedding interaction part and a modification term. The AEAM potential functions are determined fitting both solid and liquid state properties. The static structure and some thermodynamic properties have been studied with the variational hypernetted chain liquid state theory and molecular dynamics calculations. It has been found a reasonably good agreement for static structure factor with experiment. The computed internal energy exhibits trends in accordance with other model potentials.

Binding energy of relativistic hydrogen impurities in quantum well wires under an applied electric field
A.  İ. Meşe and Ş. E. Okan
Department of Physics, Trakya University, 22030 Edirne, TURKEY

Özet:

Silindirik kesitli sonsuz kuantum teline hapsedilen bir elektrona elektrik alan etkisi relativistik olarak incelenmiş, non-relativistik sonuçlarla karşılaştırılmıştır. Aynı yaklaşımlar altında relativistik durumda bağlanma enerjisinin non-relativistik duruma göre daha düşük olduğu görülmüştür.
Two-dimensional packing of prolate granular materials after sedimentation.

A. Öztan and M. L. Kurnaz

Boğaziçi University, Physics Department


Piles of very prolate granular materials usually form connected networks. The formation of such networks can be undesirable from the commercial point of view. The flow of lumber in a river stops when any of the floating logs jam during the journey. On the other side, there are quite a few industrial applications of such “jammed networks” during bflow as the resulting structures can be quite rigid. 


Even though there is extensive literature about the particle interactions and surfaces formed during sedimentation, little is known about non-spherical particles, especially when the aspect ratio ( = L/d) gets larger than 5. We are aware of only two studies in this area, and both of them looked at the resulting structures without the flowing medium (dry experiments). Philipse (Langmuir 12, 1127 (1996)) formed three-dimensional piles of copper wire of aspect ratios ranging from 5 to 77 and explained the 1/ scaling of the volume fraction with a simple geometric model. Stokely et al. (Phys. Rev. E 67, 051302 (2003)) formed two-dimensional packings of acrylic rods of aspect ratio  = 12. These piles are formed by distributing particles at random on one Plexiglas sheet, attaching the second sheet, and slowly rotating the system to vertical. This experiment is compared to a Monte Carlo simulation developed by Buchalter and Bradley (J. Phys. A 25, L1219 (1992)). The angular distribution of particles obtained from experiments and simulations show remarkable differences.


We have investigated the two-dimensional packing of extremely prolate granular materials. Similar to the Stokely experiment, we have constructed a quasi-two-dimensional sedimentation cell, and we have repeated their experiment with copper rods of aspect ratio  = 30. The average packing fraction of particles at this aspect ratio was 0.51 ( 0.02. The shape of the angular distribution function was very similar to the Stokely case, showing the same differences from the simulation results. However, we have also repeated this experiment in a sedimentation cell, with different sedimentation fluids such as air, water, and  oil. The sedimentation in air gave exactly the same results as in the Buchalter and Bradley simulation, indicating that the jamming effects during the flow of prolate particles depend significantly on the initial configuration of the flowing pile. Water and oil results were also very close the simulation results, but the peak of the angular distribution was slightly shallower than the air experiment, indicating that the particle-particle and particle-wall interactions should be taken into account during the simulation of sedimentation of prolate particles.

Adsorption of Phenanthrene on Benzethonium-Modified Bentonite Clay

Nevin Öztekin and M. Hilal Aydın

Istanbul Technical University, Department of Chemistry, Maslak 34469 Istanbul, Turkey
Abstract  
Hydrophobic organic compounds (HOCs) are persistent contaminants in the soils, natural waters and wastewaters. Adsorpsion processes were widely used for removal of these compounds from waters.  HOCs such as phenantrane can be effectively adsorbed on surfactant-modified clays. In aqueous systems, the bentonite clays are hydrophilic. Thus, the adsorption of HOCs to bentonite from water is relatively weak because of the preferential attraction of polar water molecules to the bentonite surface. The cationic surfactant adsorbed over bentonite changes surface of bentonite as hydrophobic. Therefore adsorption of HOCs as phenanthrene on modified bentonite increase. The affinity of modified bentonite by nonionic phenanthrene can be expressed with hydrophobic-interaction.
In this study the adsorption of phenanthrene from water by benzethonium-bentonite clay was investigated. A natural bentonite clay was modified with cationic surfactant benzethonium. Phenanthrene was partitioned into the organic phase created by the surfactant tails of the benzethonium-modified bentonite. Adsorption isotherms were obtained using the batch-equilibrium technique.  The adsorption isotherm of phenanthrene was linear. The experimental data points of phenanthrene were fitted to the Freundlich equation.

DYNAMIC SIMULATIONS OF NOVEL OLIGOMERS CONTAINING FLUORINATED SEGMENTS
Ünal Şen

Sabancı Üniversity
Nowadays, many fluorinated polymers are designed for novel applications. Computational studies are very important in understanding their properties from a theoretical point of view. In this thesis, we carry out computer simulations of linear and graft fluorinated polymers at the quantum level as well as the atomistic and mesoscopic scales. The semiempirical quantum mechanical approach can not optimize the structure of the polymers to their global minima of the potential energy surface and is not an appropriate method for conformational search analysis of the long chain polymers. On the other hand, it can be used to predict 13C chemical shifts and heats of formation. We performed MD simulations on bulk linear fluorinated polymers under external electric field to investigate the effects of strong electric field on the conformational properties of the polymers. Cyanide functional groups in the polymer are aligned along the applied electric field due to their polarity. A total alignment of the cyanide groups are observed only at electric fields on the order of 1011 V/m. We observe that polarization increases with increased electric field and density of the system. We also used two mesoscale simulation methods, Dissipative Particle Dynamics (DPD) and MesoDyn, to simulate the polymer-solvent mesophase morphologies of the graft and fluorinated polymers at different concentrations. It is observed that both polymers have spherical morphology in an aprotic solvent. Although DPD and MesoDyn use different approaches for the simulation of mesoscale structures, they give similar results and can be used interchangeably to predict three-dimensional phase behaviour. We predict that the wettability of the linear polymers should be higher than that of the graft, and this is in accordance with experimental findings on these systems.
TEST OF TRANSFERABILITY OF THE EVANESCENT CORE PSEUDOPOTENTIAL : DYNAMIC PROPERTIES OF SIMPLE LIQUID AND LESS SIMPLE LIQUID METALS

S.  Şentürk Dalgıç1,2 , S. Şengül and S. Dalgıç
1 Department of Physics, Trakya University, Edirne – Turkey

2 ICPAM, Trakya University, Karaağaç – Edirne – Turkey


We have presented the results of a test of transferability of three versions of the local evanescont core pseudopotential proposed by Fiolhais et. al. The test is a comparison of the static structure and some dynamic properties of liquid alkaline – alkaline earth and less simple metals predicted by the variational modified hypernetted chain (VMHNC) liquid state theory with experimental data and previous theoretical works. It has been found that the liquid structure obtained using the EC pseudopotentials is in a good agreement with the experimental data than others. The computed dynamic properties such as velocity auto correlation functions and self diffusion coefficents exhibit trends in accordance with other model potentials.
Entropy and Chaos
Hasan Tatlıpınar
Department of Physics, Yıldız Technical University, İstanbul 34100, TURKEY

Abstract:

Basic term of probability and information  is given with some examples.Various kind of entropy definitions are explained in their historical backgrounds. Chaotic behaviour of some nonlinear systems are rewieved and relation to entropy and chaos is discussed.

COMPUTATION OF VIBRATIONAL FREQUENCIES AND MODES OF PYRAZINAMIDE  MOLECULE

Ozan Ünsalan and Sevim Akyüz

Department of Physics, University of Istanbul, Turkey 

In this study, vibrational frequencies and modes of pyrazinamide molecule were calculated with ab initio - DFT-Density Functional Theory- method using 6-31++G ** basis set.  All frequency and geometry optimization calculations were performed by Gaussian’98 programme.  Besides, the IR spectrum of PZA were recorded by FT-IR spectrometer and used for comparing the theoretical calculations performed by Gaussian’98.  It is also founded that there were no detailed spectroscopic studies on PZA molecule although it has a very wide range of usage.

After the vibrational frequencies and modes of pyrazinamide were calculated, these results were compared with those of experimentals and investigated how these results are closest to each other.

Contribution of Vibrational Dynamics to the Energetics of 
Adatom Diffusion on Metal Surfaces

 Handan Yıldırım1,2, Abdelkader Kara2, Sondan Durukanoğlu1, and Talat S. Rahman2

1Department of Physics, Istanbul Technical University, Istanbul, TURKEY

2Department of Physics, Kansas State University, Manhattan KS 66502, USA

We have calculated the vibrational dynamics and thermodynamics for a series of scenarios where an adatom is adsorbed of flat and stepped surfaces for both cases of hollow site and saddle-point adsorption. We have used the embedded atom method for the interatomic potential for Cu. The local vibrational densities of states were calculated using a real space Green’s function formalism and the thermodynamical functions were evaluated using the harmonic approximation. Activation energies for the static systems show a strong anisotropy for Cu(110) and near a step. For Cu(110), for example, we find activation energies of 0.230 and 1.146 eV for diffusion along and perpendicular to the open channel respectively. The change in the vibrational free energy for these two cases was found to be about 50 meV which represents about 20% for the first case and less than 5% for the second. Trends extracted from our detailed study on the contribution of the vibrational dynamics to the diffusion energetics will presented and comparisons with experimental data will made when available.

THEORETICAL AND EXPERIMENTAL VIBRATIONAL SPECTRA OF KYOTORPHIN DIPEPTIDE

Ayberk Yılmaz and Sevim Akyüz

Istanbul University, Department of Physics, Vezneciler, 34118, Istanbul, Turkey

Abstract :

The vibrational wavenumbers of kyotorphin [L-Tyr1  D-Arg2] analogue (D-KTP) was determined by using theoretical and experimental methods. The optimized structure of kyotorphin was obtained on the basis of parameter set determined for L-tyrosine and D-arginine molecules. After then the vibrational wavenumbers of kyotorphin were calculated by density functional theory (DFT) approximation, using the B3LYP function with 6-31G(d,p) basis set. The vibrational assignment was given by the help of total energy distribution (TED) of the vibrational modes of the D-KTP. The characteristic Fermi doubled of tyrosine was observed at 853 and 828 cm-1in the Raman spectrum of D-KTP and the intensity ratio (I853/I828) was found to be 1.6, indicating that both phenoxyl proton and oxygen are involved in H-bonding interaction in D-KTP.

INVESTIGATION OF RHEOLOGY AND ELECTROKINETIC PROPERTIES OF HEXADECYLAMINE / MONTMORILLONIT ORGANOCLAY

Caner Yürüdü, Sevim İşçi, Ebru Günister, Nurfer Güngör

Istanbul Technical University, Department of Physics, Maslak, 34469, Istanbul, Turkey
ABSTRACT. Bentonite which is a kind of smectite group clay mineral is almost made up 80 % of montmorillonite and contains a crystal lattice with three layers. It is an important clay so that it has a variety of uses because of its colloidal property when it is mixed with water, swelling in water and in some organo environment, and having high plastisity. Layered smectite-type montmorillonite, a hydrous alumina silicate mineral whose lamellae are constructed from octahedral alumina sheets sandwiched between two tetrahedral silicate sheets, exhibits a net negative charge on the lamellar surface, which enables them to adsorb cations, such as Na+ or Ca+. Bentonite dispersions are sensitive to the exchangeable cations, solid content and pH. The valency of the exchangeable cations, monovalent or divalent have a strong influence on the flow properties. Organic and inorganic materials affect the flow and electrokinetic properties of bentonite dispersions when they interact with the clay minerals. 
          In this study, the natural bentonite sample has been identified as Ca-montmorillonite (CaMMT). The Na-activated montmorillonite (NaMMT) was obtained from natural montmorillonite by treating the clay with NaCl solution. The rheologic and electrokinetic characterizations of the sodium montmorillonite (NaMMT) were examined. Hexadecylamine (CH3 (CH2)15 NH2, HDA) was used as an organophilic alkylamine in organoclay. HDA were added to the bentonite water dispersion (2%, w/w) in different concentrations in the range of 10-3-10-2 mole/L. The effect of HDA on the rheologic and electrokinetic properties of the NaMMT dispersion was investigated. The intercalation of HDA  with in bentonite has been shown by X-ray diffraction to increase the interlayer spacing. The zeta potential measurements have been displayed that the HDA molecules hold on the clay particle surfaces very little and the XRD analysis have been displayed that they don't get into the basal intervals. This result shows that the increase in the reologic parameters is not because of the interaction between the clay particles and surfactant molecules, it is because of the interaction by their selves.  Scanning Electron Microscopy (SEM) and Atomic Force Microscopy (AFM) techniques was used to characterize the morphology of NaMMT before and after intercalation of HAD surfactant.
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