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Structural Transitions and Glass Formation in Nitrates

Zehra Akdeniza and M. P. Tosib
a Physics Department  , Istanbul University, Istanbul, Turkey

b Classe di Scienze, Scuola Normale Superiore, Pisa , Italy

A number of alkali and alkaline-earth nitrates crystallize in ionic structures related to the NaCl and fluorite crystal structures, respectively. This suggests that their cohesive  properties may be usfully described by means of a phenomenological ionic model. In the present work we discuss from this viewpoint the structural transition that take place in these materials.We first present a Bragg-Williams – type  approach  to the orientational disordering of the NO3 groups and to positional melting in Sodium Nitrates. We then discuss the stability of the superionic CKN glass in terms of strongly bound Ca2(NO3)7 units surrounded by highly mobile potassium ions.
REFERENCES
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A theoretical Vibrational Spectroscopic Investigation Based on The Density Functional Theory for mn-12S2O2 and fn-12S2O2 Maleonitrile-dithiacrown Ether Molecules. 
K.Balci 1, A.Koch 2, E.Kleinpeter 2
1 Department of Physics, Faculty of Science, Istanbul University, Vezneciler, Istanbul  34118, Turkey

2 Chemisches Institut, Universität Potsdam, P.O. Box 60 15 53, D-14415 Potsdam, Germany.
ABSTRACT

In this comparative vibrational spectroscopic study implemented on mn-12S2O2 and fn-12S2O2 maleonitrile-dithiacrown ether molecules, the assignments of the fundamental bands observed in the experimental IR spectra of the molecules recorded in the mid infrared region (400-4000cm-1) as KBr micro crystalline disc and thereby the predictions of these spectra were achieved by the aid of the quantum mechanical calculations carried out by the B3LYP method based on The Density Functional Theory (DFT) using the standard 6-31G(d) ve 6-31+G(d) basis sets. In the light of the obtained calculation results, the effects of the conformational differences between the two isomers onto their corresponding vibrational normal modes and the experimental frequencies and IR intensities associated with these modes were discussed. 

Keywords : maleonitrile, dithiacrown ethers, vibrational frequency, DFT-B3LYP, IR spectra

Isotope Shift Measurements of Fe I

Gönül Başar1, Günay Başar2, F. Gülay Acar2, Ipek K. Öztürk1, Sophie Kröger3
1Istanbul University, Faculty of Science, Physics Department, 34118 Vezneciler, Istanbul, Turkey

2Istanbul Technical University, Faculty of Science and Letters, Physics Department, 34469 Maslak, Istanbul, Turkey

3Technische Universität Berlin, Institut für Atomare Physik und Fachdidaktik, Hardenbergstr. 36, 10623, Berlin, Germany
E-mail: gbasar@istanbul.edu.tr
Doppler-free saturation absorption laser spectroscopy was applied to measure the isotope shifts of eight spectral lines of Fe I in the wavelength range from 619 to 668 nm, using a cwring-dye laser. The measurements were performed in a see-through hollow-cathode discharge [1], where the cathode material is efficiently sputtered and all energy levels of the neutral atom and also ionisation states are populated. The hollow cathode was filled with a Fe foil in its natural isotopic composition in all our experiments. The gas discharge was run at a current of around 100 mA in an Ar atmosphere of 1.6 mbar.

The spectral lines investigated for the isotope shifts were transitions between levels of the

configurations 3d64s2 and 3d74s to 3d74p. The experimental results will be presented.

References

[1] D. Messnarz, G.H. Guthöhrlein, Eur. Phys. J. D 12, 269 (2000).

PİRİDİNKARBOKSİAMİD MOLEKÜLÜNÜN ÜÇ İZOMERİNİN TİTREŞİM SPEKTRUMUNUN YOĞUNLUK FONKSİYON TEORİSİ İLE İNCELENMESİ

M.BAKİLER, O.BÖLÜKBAŞI* ve A.YILMAZ*

  Mimar Sinan Güzel Sanatlar Üniversitesi, Fen-Edebiyat Fakültesi, Fizik Bölümü, İstanbul.

* İstanbul Üniversitesi, Fen  Fakültesi, Fizik Bölümü, İstanbul.

Piridinkarboksiamid’in üç izomeri olan pikolinamid (2-pyridinecarboxamide), nikotinamid (3-pyridinecarboxamide) ve isonikotinamid (4-pyridinecarboxamide) tıpta geniş kullanım alanlarına sahiptirler. Özellikle aşırı demir fazlalığı nedeniyle böbreklerde oluşan hasarı önlemek için kullanılır. Bu üç izomer arasında en etkili olanı pikolinamid molekülüdür. Nikotinamid molekülü ise B3 vitamini olarak bilinir. 

Bu çalışmada piridinkarboksiamid’in üç izomeri olan pikolinamid (2-pyridinecarboxamide), nikotinamid (3-pyridinecarboxamide) ve isonikotinamid (4-pyridinecarboxamide) moleküllerinin  optimize geometrisi ve titreşim spektrumu  Gaussian 98  paket programı ile belirlendi. Hesaplamalarda yoğunluk fonksiyon teorisi/B3LYP fonksiyonu ile  631G++(d,p) baz seti kullanıldı. Moleküllerin titreşim kiplerinin toplam enerji dağılımları hesaplandı ve titreşim kipleri belirlendi. 

Investigation of Surfactant Efficiency of Fluorocarbon-Hydrocarbon Oligomers in Supercritical CO2 by Dissipative Particle Dynamics

Hatice Cana,  and Canan Baysalb
aChemistry Department of Mersin University, Ciftlik Koy Kampusu, 33442 Mersin,

bMaterials Science and Engineering Program, Faculty of  Engineering and Natural Sciences, Sabanci University, Orhanli 34956, Tuzla, Istanbul, Turkey

Abstract


We use dissipative particle dynamics (DPD) simulations to explore the phase behaviours and solution properties of novel block co-oligomers in near-supercritical CO2 environment.  The block co-oligomers used in this study comprise the CO2-phobic block having ethyl propionate and ten different types of ethylene monomers, flanked on either side by eigth repeated unit fluorinated CO2-philic blocks.  The type of model surfactants used in this study is represented as A4B1C3B1A4.  We investigated the effetc of the C monomer type on the self-assembly behaviour of the novel surfactants in near-supercritical CO2 by means of the root mean square (RMS) end-to-end distances of surfactant and the interfacial mean surface tension values.  The most promising block co-oligomer in the series of 1-10 has the longest functional grup.  Besides, the effect of volume fraction and the length of fluorinated part on the self-assembly behaviour of the block co-oligomers were systematically analyzed.  The results of this study may present some important auspices to the experimentalists for desinging better functional surfactants.
Molecular Structure of Monomeric

Cadmium-Dihalides, CdCl2, CdBr2, CdF2, CdI2
M. Çalışkan, S. Şentürk Dalgıç*

Department of Physics, Trakya University, Edirne,Turkey 



        *Ipsala High College, Trakya University, Ipsala-Edirne, Turkey

Abstract


The geometrical parameters, namely, bond lengths and bond angles of cadmium dihalides were calculated from different levels of computation and experimentally. It has been reported that the electron diffraction experiments in conjunction with vibrational spectroscopic data give the best agreement for a linear model for CdCl2 , but a quasilinear model with a bond angle of about 165-1800 and a low potential barrier could not be ruled out. Several ab initio studies have been carried out. Most of them were assuming linearity for CdCl2. On the other hand, computational studies show that the monomeric cadmium dihalides were assigned linear geometries [1,2]. 

In this work we have calculated the equilibrium structure of the Cadmium dihalides using the interionic force model. The computed bond lengths and bond angles are in a good agreement  with measured values from electron diffraction (ED) and quantum chemical calculations such as MP2, LDF and QCISD. Supposing linearity of the molecules their 
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 bending frequencies were estimated from electron diffraction, except cadmium diiodide molecule that was fitted to 
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 mode frequency. We have made use of the simplifying features that have previously been established in similar studies of other ionic compounds which are the transferability of parameters describing the halogen ion [3, 4, 5]. 

It has been shown that the interionic force model is capable of the molecular structures of cadmium dihalides. 

[1] M. Hargittai, Chem. Rev. 100, 2233 (2000).

[2] M. Hargittai, Coord. Chem. Rev. 91, 35 (1988).

[3] Z. Akdeniz, M. Çaliskan, Z. Çiçek, M. P. Tosi, Z. Naturforsch. 55a, 575 (2000). 

[4] Z. Akdeniz, Z. Çiçek, M. P. Tosi, Z. Naturforsch. 55a, 861 (2000).

[5] Z. Akdeniz, A. Karaman, M. P. Tosi, Z. Naturforsch. 56a, 376 (2001).
SHOCK WAVES IN BUBBLY LIQUIDS

Can Fuat Delale

Istanbul Technical University and TÜBİTAK Feza Gürsey Institute

            Bubly liquids constitute highly dispersive media for linear and nonlinear wave propagation that lead to very interesting properties such as sound attenuation, shock waves and solitons.  They also provide information about complex phenomena like cavitation. In this talk we will summarize the main features of shock propagation in bubbly liquids in the dilute limit for the classical theory based on spherical bubble dynamics (Rayleigh-Plesset type equations)  based on the model of van Wijngaarden  [1]. In particular acoustic radiation, thermal damping and bubble/bubble interactions [2-3] will be discussed and the classification of shock waves in bubbly liquids  [4] will be made based on the models proposed. The results of the models will then be compared with experiments [5].  Direct numerical simulations of the Navier-Stokes equations for samples in two and three dimensions using simple models for the compressibility of the bubbles  and sample rectangular domains in the non-dilute limit are carried out using the finite volume/front tracking method [6].  Results obtained show the characteristics of one-dimensional wave propagation with mean shock speeds obeying the Rankine-Hugoniot relations.  A comparison of shock structures obtained from theoretical considerations and  DNS will be presented in the non-dilute limit.

[1]L.van Wijngaarden, "One-dimensional flow of liquids containing small gas bubbles, " Ann. Rev. Fluid. Mech. 4, 369-396 (1972).

[2]A.E. Beylich and A. Gülhan, "On the structure of nonlinear waves in liquids with gas bubbles," Phys. Fluids A 2, 1412-1428 (1990).

[3]M. Watanabe and A. Prosperetti, "Shock waves in dilute bubbly liquids," J. Fluid Mech. 274, 349-381 (1994).

[4]L. Noordzij and L. van Wijngaarden,"Relaxation effects, caused by relative motion, on shock waves in gas-bubble/liquid mixtures," J.Fluid Mech. 66, 115-143 (1974).

[5]M. Kameda, N. Shimaura, F. Higashino and Y. Matsumoto, "Shock waves in a uniform bubbly flow," Phys. Fluids 10, 2661-2668 (1998).

[6] C.F. Delale, S.Nas and G.Tryggvason, "Direct Numerical Simulations of Shock Propagation in Bubbly Liquids" IUTAM Symposium on Computational Approaches to Disperse Multiphase Flow, Argonne National Laboratory, USA, 4-7 October 2004 (also to appear in Fluid Mechanics and its Appplications Kluwer-Springer series, 2006). 

HOW STRONG ARE SINGLE-WALLED CARBON NANOTUBES ?

ORDER (N), TIGHT BINDING MD  SIMULATIONS OF CARBON NANOTUBES

 g. dereli  

Department of Physics, Yıldız Technical University, 34210 Istanbul, Turkey

           




  *gdereli@yildiz.edu.tr

  Single Wall Carbon Nanotubes (SWCNT) have enormous strength when they are bundled. However, their application in nanoscale electronic devices require their use as individual  nanotubes. Due to their small diameter–length aspect ratio, they bend, twist, experience local strains which when compared to their size  are large. The most upto date calculations performed on perfect SWCNT’s are done without  accounting these effects which may play critical role in ultimate performance of the device design. At operational temperatures local thermal strains will also develop on the SWCNTs. This in turn will affect the intricate electronic properties of  SWCNTs. It is therefore necessary to understand the physical and electronic properties  of  SWCNTs as a function of temperature.  Such an understanding requires the use of either Density Functional Molecular Dynamics or Tight-Binding Molecular Dynamics (TBMD) Simulation technique. We used TBMD technique [1],[2],[3] along with the canonical ensemble molecular dynamics (NVT) in simulating the SWCNTs. The traditional TB theory solves the Schrödinger equation by direct matrix diagonalization, which results in cubic scaling with respect to the number of atoms O(N3). The O(N) methods, on the other hand, makes the approximation that only the local environment contributes to the bonding and hence to the bond energy of each atom. In this case the run time would be in linear scaling  with respect to the number of atoms. This enables us to study the longer and larger diameter SWCNTs using linux PC clusters in parallel environments. We have improved and  successfully applied the parallel, O(N) TBMD technique to various chirality SWCNTs. In this talk,  structural stability, energetics and local electronic density of states of various chirality SWCNTs will be given. Elastic properties under tensile loading will be presented along with the Young’s modulus, tensile strength and frequency of vibrations. As the SWCNTs are heated to high temperatures various properties such as their diameters, bond angles and bond lengths, radial distribution functions of the atoms, as well as the interatomic energies (band structure energy, repulsive energy, kinetic energy, Fermi energy and so on) changes. Recent studies on these aspects at YTÜ Atomistics Simulation Laboratory will be reported.     
[1]  Özdoğan C., Dereli G., Çağın T., Comp. Phys. Comm., 148, 188, (2002).

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

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

PHYSICOCHEMICAL FEATURES OF 

LANTHANIDE HALIDE MOLTEN SALT SOLUTIONS

Marcelle Gaune-Escard
Ecole Polytechnique, Mecanique Energetique, Technopole de Chateau-Gombert, `

5 rue Enrico Fermi, 13453 Marseille Cedex 13, France

Marcelle.Gaune-Escard@polytech.univ-mrs.fr
Heavy elements that have f-electron orbitals, which are called lanthanide and actinide, show particular chemical characteristics under various conditions.
 Several research groups worldwide study the chemical characteristics of f-elements under the condition of various liquids, such as aqueous solution, highly concentrated salt solution, molten salt, and liquid metal.
The efforts made in clarifying the chemical phenomena and their mechanisms, are of interest in several fields such as the development of new chemical separation and purification technique for nuclear "recycling technology" or of luminescent materials.

This presentation will report new results acquired on lanthanide and alkali halide molten salt solutions from several physicochemical techniques. Systematic trends in the thermodynamic features will be outlined and correlated to structural features. Examples of estimation methods, usable when data are lacking, will be given.
Hydrogen Coverage of a Metal Surface and Hydrogen Penetration into a Single Crystal:  H 
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 H(D) + Ni(100), and Dissociative Chemisorption of an H2/D2 on Ni Clusters and Low Index Ni Crystal Surfaces

Ziya B. Güvenç
Electronic and Communication Engineering, Çankaya University, 06530 Balgat Ankara, Turkey

Abstract

Interactions of H atom beam with H(D) or (D+H)-covered Ni(1 0 0) surfaces at different saturation levels, and interactions of the H2/D2 molecules with the nickel clusters and low index nickel surfaces are simulated using micro canonical computer simulation methods. The Ni substrate is treated as a non-rigid multilayer slab using an embedded-atom method. The model many-body potential energy surface London–Eyring–Polanyi–Sato used to characterize the interactions between the H–H and H–nickel systems parameterized by fitting to the results of detailed total-energy calculations based on density functional theory.  In the case of numerical experiments of the atomic hydrogen beam and H(D)- or (D+H)-covered Ni(1 0 0) collisions, most of the incident H(D) atoms trap to form “hot” atoms on the surface, and the reactions between the projectile atom and the adsorbates are mainly due to the “hot” atom process. Results of a linear behavior of the total HD and quadratic behavior of the D2 yields with the initial D coverage, in addition, significantly low secondary reactions between the adsorbates are found to be in good agreement with the “real” experiments. In addition distributions of the rotational states of the product molecules, molecular desorption angles, vibrational states of the product molecules, molecular formation and desorption time, total and translational energies of the product molecules are also calculated as functions of the different H- and D-coverage on the surface of Ni(100).  Subsurface penetrations of the H(D) atoms are also significant.  Due to the small mass ratio of the H(D) and Ni atoms, the H(D) atom can travel very long distances inside the metal Crystal.  Therefore under the “real” experimental conditions all the sub-surface sites are populated.  In the future simulation studies this point should be also taken into account.  Dissociation of the H2/D2 on the Ni clusters and Ni crystal surfaces are also briefly discussed.

Radiative lifetime and Quantum effiency of 

Tm3+-doped TeO2-PbF2 glasses

İdris KABALCI1, Gönül ÖZEN1, Alphan Sennaroglu2
1Laser Materials Synthesis and Optic Lab., Department of Physics,

 Istanbul Technical University, Maslak-Istanbul, Turkey 34469
2Laser Research Laboratory, Departments of Physics Koç University, Sariyer,

 Istanbul, Turkey 34450

Abstract

Tm3+-doped tellurite glasses have several important spectroscopic properties that make them attractive for important technological applications in the near infrared region. In this study, Tm3+ doped (1-x)TeO2-xPbF2 (x=10,15, 20, and 25 mol.%) binary glass system was investigated. All the samples were prepared by melting the mixture of TeO2 and PbF2 in a platinum crucible at 800 oC in air. First, the absorption spectra of the polished glass samples were recorded with an absorption spectrophotometer in the 300-2000 nm wavelength range. According to the absorption spectra, six absorption bands were observed in the Tm3+:TeO2-PbF2 glasses corresponding to the 1G4, 3F2, 3F3, 3F4, 3H5, and 3H4 levels from the 3H6 ground level of Tm3+ ions. Judd-Ofelt theory was used to calculation of the theoretical parameters such as, radiative transition probabilites, radiative lifetimes and quantum efficiencies.The luminescence measurements were made by exciting the glass samples with a 785-nm diode laser. Each glass shows two emission bands which are centered at 1470 and 1800 nm wavelength. The lifetime of the 3F4 and 3H4 energy level were determined by measuring the luminescence decay patterns by using a pulsed Ti:sapphire laser as the excitation source. 

References:
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MOLECULAR DYNAMICS STUDY OF Cu-Au INTERMETALLİC ALLOYS

H. H. Kart1, M.Tomak2 and T. Çağın3

1Department of Physics, Pamukkale University, Denizli, Turkey

2Department of Physics, Middle East Technical University, 06531 Ankara, Turkey

3Department of Chemical Engineering, Texas AM University, Texas, TX 77845-3122, USA

Abstract

The thermal and mechanical properties of Cu, Au pure metals and their ordered intermetallic alloys of Cu3Au(L12), CuAu(L10), and CuAu3(L12) are investigated by utilizing from  the molecular dynamics simulation. The effects of temperature and concentration on the thermodynamics and mechanic properties of CuxAu1-x are studied. Sutton-Chen (SC) and Quantum Sutton-Chen (Q-SC) many-body potentials are used in this study. The simulation results such as cohesive energy, density, elastic constants, bulk modulus, heat capacity, thermal expansion, melting points, and phonon dispersion curves are consistent with the available experimental data at the elevated temperatures. Q-SC potential parameter results are generally closer to experimental values than the ones predicted from SC potential parameters.

Glass Forming Ability of Pd-Ni Alloys by Rapid Quenching

S. Özdemir Kart1, M. Tomak2, M. Uludoğan3, and T. Çağın3
1 Department of Physics, Pamukkale University, 20100 Denizli, TURKEY

2 Department of Physics, Middle East Technical University, 06531 Ankara, TURKEY

3 Department of Chemical Engineering, Texas A&M University, 

Texas, TX 77845-3122, USA

Abstract
By means of constant temperature, constant pressure (TPN), and constant temperature, constant volume (TVN) molecular dynamics  simulations using quantum Sutton-Chen potential, we investigate the glass forming ability of Pd-Ni alloys under rapid quneching from the liquid state. The structural properties are analyzed by means of pair distribution function, volume, and enthalpy as a function of temperature and concentration at the cooling rates ranging from 10 K/ps to 0.05 K/ps to see whether the Pd-Ni alloy goes into glass formation or it crystallizes. The effects of cooling rate and concentration on the glass temperature predicted from Wendt-Abraham parameter are studied. The results of the simulations indicate that the diffusion coefficients of the system decrease rapidly with decreasing temperature above their glass transition temperatures. Strength parameter calculated by fitting shear viscosity data to Vogel-Fulcher-Tamman (VFT) equation reveals fragile-liquid behavior. The results  shows that the atomic mismatch and having the eutectic composition are important parameters to form glassy state. 

RNA Folding and Large N Matrix Field Theory
                                                               Henri Orland
                                                              Saclay-France
   Abstract

         After reviewing some elementary properties of RNA,we show how the RNA folding problem can be formulated exactly in terms of an NxN matrix field theory.This formulation implies naturally the classification of RNA structures according to their topological genus.

The large N limit of the field theory generates all possible secondary structures of RNA (planar graphs), whereas 1/N corrections are identified as pseudo-knots. We show how to generalize the usual recursion equationsfor secondary structures and how the problem can be studied by Monte Carlo methods to predict pseudo-knots.

Phase Transitions in Liquid Crystalline Materials ; optical and calorimetric methods

Haluk Özbek* 

Istanbul Technical University Faculty of Arts and Science, Physics Department

34469 Maslak, Istanbul

Abstract
The ultra/violet photon transmission technique was applied to study the phase diagram of a mixture of 4-ethoxy-4’-(6-vinyloxyhexyloxyl) azobenzene (VE), a smectogen, and 4-hexoxy-3’-methyl-4’-(6-acryloyloxyhexyloxy) azobenzene (AH), which by itself exhibits no liquid crystalline behavior. It has been found that the nematic-smectic A (N-Sm A) phase transition line terminates at either a tricritical point at about XVE=0.9, where XVE is the weight percentage of VE in the binary mixture, or at least at a tricritical region 0.9< XVE<1 within the experimental resolution. For XVE=1  the nematic phase region is not large enough to drive the transition to second-order. It was found that the value of the critical exponent ( of the smectic order parameter (0.2579) for XVE=0.9 is consistent with the tricritical value. The scaling of thermal hysteresis at N-Sm A transition in this binary mixture was investigated as well.  The thermal hysteresis loops were obtained under linearly varying temperature. It was observed that the area 
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 field theoretical model value within the experimental uncertainity. 
Furthermore, it is known that, in general, photopyroelectric measurements are based on the use of a pyroelectric transducer to detect temperature variations caused by light-induced periodic heating of a sample-pyroelectric assembly. Using photopyroelectric ac calorimetry, the specific-heat capacity anomaly near the isotropic-nematic (I-N) and the N-Sm A transitions of the 4-butyloxyphenyl-4’-decyloxybenzoate (10.O.4, BOPDOB, 4OP10OB) liquid crystal was studied. It should be noted that the transition temperatures are in good agreement with the values reported by Keller et al. (Phys. Rev. A34, 4363 (1986) based on DSC measurements and polarizing microscopy) and the ones determined by transmitted light measurements. On the other hand, the refractive indices of 10.O.4 sample as a function of temperature near the I-N transition was measured with two Abbe refractometers in order to check tricritical hypothesis (TCH) reported by Anisimov et. al. (Zh. Eksp. Teor. Fiz. 72, 1983 (1977)), and by Keyes (Phys. Lett. A67, 132 (1978)). The prisms of the refractometers were treated to induce the orientation of 10.O.4 sample (planar and homeotropic alignment) in the N phase. Also note that the I-N transition temperature is in good agreement with the one obtained from photopyroelectric ac calorimetry and the one obtained previously via transmitted light measurements within the experimental resolution. The value of the critical exponent ( of the orientational order parameter obtained via refractive index data was found to be 0.2853. 
(*) Collaborators
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Mesoscopic Morphologies Of Fluorinated Oligomers In An Aprotic Solvent 
Alimet Sema Özen, Ünal Şen and Canan Baysal

Materials Science and Engineering Program, Faculty of Engineering and Natural Sciences, Sabanci University, Orhanli 34956, Tuzla, İstanbul, Turkey

The mesoscopic morphologies of linear and graft fluorinated block copolymers of ABCBA and C: BA types, respectively, have been investigated by using dissipative particle dynamics method [1-2]. Self-assembly [3-4] in a selective solvent has been examined by the introduction of dimethylformamide as the choice of solvent.  By comparing the solubility parameters calculated using atomistic simulations, fluorine-containing segments are found to be immiscible both with other segments of the polymer and with the solvent. Morphologies of the pure linear and graft copolymers were lamellar and cylindrical, respectively. Interfacial tension-versus-concentration curves have been used to explain the self-assembly behavior of copolymers in solution as well as to predict the kinetic mechanisms responsible for this behavior.
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The transferability of semi-empirical potentials for CuBr and CuCl

Serap Şentürk Dalgıç*  , Özgün Özgeç

Department of Physics, Trakya University, 22030 Edirne-Turkey

*Ipsala High College, Trakya University, Ipsala-Edirne-Turkey 

      The prospects for developing semi-emprical model potentials for use in the studies of structural  properties of CuBr and CuCl have been presented. A three-body potential of Tersoff has been tested with the hypernetted chain integral equation (HNC) theory by calculating the pair correlation functions for CuBr at 810K and CuCl at 800K. The transferability of the two body and three body Kohen-Tully-Stillinger (KTS) empirical potential has been also checked for these systems with HNC. The structural results of molten CuBr and CuI have been compared with experiment and those obtained by rigid ion potentials [1]. The transferability of semi-emprical potentials for copper halides have been discussed with in previous studies [2]. 

 [1] S. S. Dalgic, M. Caliskan, H. Gurbuz, C. Canan (unpublished results). 

 [2] S. S. Dalgic, H. Gurbuz, M. Caliskan, O. Ozgec, J.Opto. Electron. Adv.Materials, 7, 2059 (2005). 

At what n does an n-cluster / "micro-droplet" behave like a liquid?

Surface properties at the nano scale

Oktay Sinanoğlu
Yale University, ABD
The applications of AMEAM potentials for liquid Te and Dy

S. Şentürk Dalgıç*, S. Şengül
Department of Physics, Trakya University, 22030 Edirne, TURKEY.
*Ipsala High College, Trakya University, İpsala-Edirne, TURKEY.
The effective pair potentials based on the analytic modified embedded atom method (AMEAM) have been used in static and dynamic calculations for liquid  Te and Dy. The potential functions of Hu and co-workers [1, 2] which are used in the liquid structure calculations for CdTe alloy [3] have been parameterized by fitting both liquid and solid state properties of the investigated metals. The static structure properties of liquid metals have been obtained using the thermodynamically self-consistent Variational Modified Hypernetted Chain (VMHNC) liquid state theory. The results of partial pair distribution functions are compared with the neutron diffraction data and those obtained by semi-empirical three body Tersoff potential. The internal energy and self diffusion coefficients have been calculated and compared with experimental data. 
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Degenerate Quantum Gases
Bilal Tanatar
Bilkent Universitesi

Boson- Fermion Mixtures in Low Dimension

P. Vignolo1, Z. Akdeniz1,2, P. Capuzzi1 and M. P. Tosi1

1 NEST-INFM and  Scuola Normale Superiore, Pisa , Italy

2 Physics Department  , Istanbul University, Istanbul, Turkey

We evaluate in a mean-field model equilibrium stability conditions of a gaseous mixture of bosonic and spin-polarized fermionic atoms inside a pancake-shaped or a cigar-shaped harmonic trap, under conditions such that the trap thickness is approaching the magnitude of the s-wave scattering lengths but the atoms still experience collisions in three dimensions. With decreasing dimensionality the Fermi pressure plays an increasingly dominant role. Full demixing in the case  of repulsive boson-fermion interactions can be induced by squeezing the thickness of the clouds  in a pancake-shaped trap or by lowering the number of trapped fermions in a  cigar-shaped trap. Collapse under attractive interspecies interaction in quasi- one-dimensional confinement is inhibited within the range of validity of a mean-field model.
Key words: Atomic quantum gases, quantum phase separation, collapse instability

PROPANIN VİSKOZİTESİNİN YAPAY SİNİR AĞI YÖNTEMİ İLE BELİRLENMESİ

E.Ö. Yıldırım, M. Koyuncu

Selçuk Üniversitesi, Fen Edebiyat Fakültesi, Fizik Bölümü, 42075 KONYA

         Bu çalışmada, akışkanların taşınım katsayılarının belirlenmesinde alternatif bir yöntem olarak kabul edilen yapay sinir ağları propanın sıvı ve buhar bölgelerinin viskozite korelasyonlarını geliştirmek için kullanılmıştır. Sıcaklık ve basıncın bir fonksiyonu olarak geliştirilen viskozite denklemlerinden elde edilen sonuçlar geleneksel viskozite korelasyonuna ait olanlar ile karşılaştırılmıştır. 

Yapay sinir ağı yöntemi ile propanın sıvı ve buhar haldeki viskoziteleri sıcaklık ve basınç cinsinden doğrudan elde edebilmekte ve böylece geleneksel korelasyon yöntemlerinde kullanılması zorunlu olan uygun bir hal denklemi ihtiyacını ortadan kaldırmaktadır. Sonuçta sıvı ve buhar bölgeleri için elde edilen viskozite sinir ağı denklemlerinin deneysel veriler ve diğer referans çalışmalar ile olan mükemmel uyumu, yapay sinir ağı tekniğinin viskozite korelasyonları geliştirmede tercih edilmesi gereken bir yöntem olduğunu ortaya koyar.
TETRAAZIDOAURAT (III), [AU(N3)4]–, KOMPLEKS ANYONLARININ  DENEYSEL VE TEORİK YÖNTEMLERLE TİTRESİMSEL SPEKTRUMLARININ İNCELENEMESİ

A.Yılmaz, O.Bölükbaşı, M.Somer* ve S.Afyon*
İstanbul Üniversitesi,Fen Fakültesi,Fizik Bölümü, İstanbul

*Koç Üniversitesi,Fen Fakültesi,Kimya Bölümü,İstanbul

Tetraazidoaurat (III) - [Au(N3)4]– - grubu M[Au(N3)4] (M = K, Rb, Cs) ve  [As(Ph)4][Au(N3)4]  fazlarının anyonik yapısını oluşturmaktadır. Bu iki bileşik türünün arasındaki en belirgin fark, [Au(N3)4]–  kompleks anyonlarının gösterdiği değişik nokta simetrileridir. Büyük tetrafenil arsonium katyonları ile N3 grupları arasında etkileşme zayıf olması nedeni ile [Au(N3)4]–  anyonunun simetrisi D4h iken alkali metal bileşiklerinde anyon-katyon etkilesmesinin daha belirleyici olması sonucu simetri C2’e indirgenmiştir.

Adı geçen iki nokta simetrisi baz alınarak M[Au(N3)4] (M = K, Rb, Cs) ve  [As(Ph)4][Au(N3)4] tuzları FT-Raman ve FT-IR yöntemleri ile ölçülmüştür. Elde edilen spektrumlar normal kordinat analizi ve ab initio kuantum kimyasal hesaplama metodları ile incelenmiştir. Hesaplar Gaussian 03 paket programında HF ve DFT/B3LYP ile LanL2DZ ve SDD baz setleri kullanılarak gerçekleştirilmiştir. Titreşim kiplerin tanımlanmasında ise toplam enerji dağılımı (TED) değerleri temel olarak alınmıştır. Buna ek olarak tüm kuvvet sabitleri verilecek ve normal kordinatlar grafiksel olarak sunulacaktır.
Phase transitions in 2D Coulomb crystals

Ersin Yurtsever1, Florent Calvo2 and David J.Wales3
1Koç Univ. Dep.of Chemistry.

2IRSAMC, Uni.Paul Sabatier,France

3Cambridge, UK

We report a thermodynamical and dynamical study of the finite size analogs of two-dimensional Wigner crystals. It was predicted by Wigner that under certain confinments charged particles could form stable structures. During the last decade under different experimental conditions, such crystals have been discovered. These crystals are stable and they exhibit solid-liquid like phase transitions. Numereous attempts have been made to interprete these transitions. Here, we simulate the dynamics of finite size Wigner syatems and present several scenario on the road to phase transitions.   

Advanced quantum mechanical calculations of the potential energy surfaces and the molecular properties of MHe+ (M=Li, Na, K) systems.

Erol YILDIRIM and Mine YURTSEVER
Istanbul Technical University, Faculty of Arts&Sci., Dept. Of Chemistry, 34469 Maslak İstanbul

Laser ablation of in situ metals has recently made it possible to immerse a large number of different metal atoms and ions and small clusters of metal atoms in helium nanodroplets. Atoms and molecules are readily picked up by He droplets, and their spectra are detected through the use of either beam depletion following absorption or laser-induced fluorescence. Recently, a wide variety of molecules, ranging from metal ions to large organic molecules have been embedded in He droplets and studied spectroscopically. Ions are useful probes on a microscopic scale of the properties of superfluid helium and in the past decade, a considerable effort has been devoted to the study of these systems. In this work, the potential energy curves and the molecular properties of the charged diatomic complexes MHe+  where M=Li, Na, K  are studied by employing post-Hartree Fock methods at very accurate level.
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