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17.45 – 18.15        Structural Relaxations of Cu Vicinals
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                              (DFT/ B3LYP) methods
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               (İstanbul Üniversitesi–İstanbul)

12.10 – 12.30        Structure of liquid noble metals and metal alloys using a new transferable 

                              local  pseudopotential 


               Serap Şentürk Dalgıç , Hülya Kes, Seyfettin Dalgıç



(Trakya Üniversitesi - Edirne)

12.30 – 12.50          Transmittivity of a Bose-Einstein condensate on periodic and

  

       quasi-periodic lattices
                          Yasa Ekşioğlu, P. Vignolo, Zehra Akdeniz, M. P. Tosi


               (İstanbul Üniversitesi–İstanbul)
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EXCURSION / GEZİ
Embedded Atom Method Potentials for Liquid FCC metallic Alloys
Serap Senturk Dalgic1,2, Elif Bagmen
1International Center for Physics and Applied Mathematics, Trakya University, P.K.126

22030 Edirne,TURKEY

2Department of Physics, Trakya University, 22030 Edirne, TURKEY

We demonstrate an approach to development of many-body interatomic potentials  for  binary

liquid metal  alloys  within  the  embedded  atom  method  (EAM)  framework.  The  potential 

functions constructed from the experimental liquid  structure  data  using  a  new  form  of  the

 Sutton-Chen parameterization  are presented for copper and silver,  nickel.  A  new  approach

 is used to model the cross interaction  for  the  liquid  Cu-Ag  and  Cu-Ni  alloys.  The  partial 

structure factors  and  pair distribution functions  of  the  Cu-25at%  Ni  and  Cu0.5Ag0.5  liquid

alloys have been  calculated  with  the  self  consistent  integral  equation  theory ,  Variational 

Modified Hypernetted Chain liquid state theory (VMHNC). The obtained results  are  in  good

agreement with experimental data.

The calculations of  vibrational modes and frequencies of  pyrimidine and aminopyrimidine molecules by force field refinement and ab initio 

(DFT/ B3LYP) methods
Kubilay Balcı, Sevim Akyüz
Departement of Physics, University of Istanbul, Istanbul, Turkey
The geometrical parameters of the pyrimidine,  2- and 4-aminopyrimidine molecules were defined by geometry  optimization calculations, using ab initio DFT/B3LYP level of theory with 6-31++G(d,p) basis set.  The calculations have been carried out by using the Gaussian98 program packed.  The harmonic vibrational wavenumbers and intensities of the molecules investigated, were calculated by using two different methods comparatively: 1) The ab initio method at DFT / B3LYP level of theory with 6-31++G(d,p) basis set, by using Gaussian98 program packed, 2) force field refinement method, by using the LEV (Light Elucidations of Vibrations) program packed. In the case of ab initio calculations, the potential energy distributions (PED) of the vibrational modes of the pyrimidine, 2- and 4-aminopyrimidine molecules, were calculated by using REDONG program. The approximate description of modes was established based by analysis of  PED together with the atomic displacements. 

Fluctuations and Functioning of Folded Proteins

CananBaysal

Sabancı Üniversitesi

Proteins are tolerant to mutations with their liquid-like free volume distributions [1]; however, the average packing density in a protein is comparable to that inside crystalline solids [2]. It has been shown that the interior of proteins are more like randomly packed spheres near their percolation threshold and that larger proteins are packed more loosely than smaller proteins [3]. At physiological temperatures, the conformational flexibility is essential for biological activity that requires a concerted action of residues located at different regions of the protein [4,5]. A knowledge of the average structure of the folded protein is only a first step in figuring out its function. Comprehension of the substates sampled by the different regions in a protein is crutial for determining its functionality [6]. Here we summarize our current understanding on these issues, using results obtained from several computational and theoretical  approaches applied to different proteins. In particular we discuss (i) how a large part of the protein forms a scaffold for the functional regions, (ii) how the dynamics of a solvated protein is affected by temperature, and (iii) the relationship between the topology and the stability of folded proteins.We also discuss protein architecture from a network perspective [7] and examplify how this new perspective may contribute to our understanding of communication between different parts of the protein. We conclude by an outline of near-future goals, which include understanding the time scales involved during information flow between the different parts of a protein, and “controlling” protein behavior by temperature and/or solvent modulation.

1. Baase WA, Gassner NC, Zhang X-J, Kuroki R, Weaver LH, Tronrud DE, Matthews BW, How much sequence variation can the functions of biological molecules tolerate, in Simplicity and complexity in proteins and nucleic acids, H. Frauenfelder, J. Deisenhofer, and P.G. Wolynes, Editors. 1999, Dahlem University Press.

2. Tsai AM, Neumann DA, Bell LN. Molecular dynamics of solid-state lysozyme as affected by glycerol and water: A neutron scattering study. Biophys. J. 2000; 79:2728-2732.

3. Liang J, Dill KA. Are proteins well packed? Biophysical Journal 2001; 81:751-766.

4. Baysal C, Atilgan AR. Relaxation kinetics and the glassiness of proteins:The case of bovine pancreatic trypsin inhibitor. Biophys. J. 2002; 83:699-705.

5. Zaccai G. How soft is a protein? A protein dynamics force constant measured by neutron scattering. Science 2000; 288:1604-1607.

6. Baysal C, Atilgan AR. Coordination topology and stability for the native and binding conformers of chymotrypsin inhibitor 2. Proteins 2001; 45:62-70.

7. A. R. Atilgan, P. Akan, C. Baysal, "Small-World Communication of Residues and Significance for Protein Dynamics," Biophys. J, accepted.

The application of embedded atom method potentials to liquid metals

Serap Senturk Dalgic1,2
1International Center for Physics and Applied Mathematics, Trakya University, P.K.126

22030 Edirne,TURKEY

2Department of Physics, Trakya University, 22030 Edirne, TURKEY

Embedded atom method (EAM) type many body potentials with different potential functions have been constructed for liquid metals. The Doyama – Kogure (DY), Mishin and Chantasiriwan – Milstein (CM) EAM models and Sutton-Chen (SC ) and Ackland-Vitek form of Finnis-Sinclair EAM potential functions are employed in constructing the effective pair potentials of liquids Cu, Ag, Au, Ni, Pd, Pt. The potential parameters have been determined by fitting both the solid and liquid state properties using Rose’s equation of state and modifed equation of state of CM. 

The liquid structure for these metals using EAM derived effective pair potentials have been calculated with the variational modified hypernetted chain (VMHNC) theory of liquids. The computed structure factors are compared with experimental data and those obtained from other EAM calculations.

Metal alaşımlarının katı-sıvı faz geçişlerinin 

MD simulasyon yöntemi ile incelenmesi 

Gülay Dereli
Yıldız Teknik Üniversitesi, Fizik Bölümü

Davutpaşa, İstanbul

E-mail: gdereli@yildiz.edu.tr

Bu çalışmada metal ve alaşımlarının termodinamik özellikleri atomsal verilerden yola çıkılarak MD simulasyon tekniği ile incelenmiştir. Atomlar arası etkileşmeler çok cisimli ampirik potansiyel ile ifade edilmiştir[1],[2]. Yüksek sıcaklık ve basınç altındaki alaşımlar genişletilmiş Hamilton formalizini  kullanan MD algoritmaları ile incelenmiştir[3]. Metal alaşımlarının termodinamik özellikleri yüksek  sıcaklık ve değişik alaşım oranlarına karşı çalışılmıştır[4],[5]. Alaşımların katı ve sıvı fazda Gibbs serbest enerjileri hesaplanarak faz diyagramları çizilmiştir[6],[7]. Çalışmalarda ayrıca, simulasyonlardan elde edilen faz diyagramları deneysel sonuçlarla karşılaştırılmıştır.

[1] A.P.Sutton, J.Chen, Phil. Mag. Lett. 61, 139(1990)
[2] H. Rafii-Tabar, A.P.Sutton, Phil. Mag. Lett. 63, 217(1991)
[3] T. Çağın, B.M.Pettitt, Molec. Simul. 6, 5 (1991)  
[4] T. Çağın, G. Dereli, M.Uludoğan, M.Tomak, Phys.Rev. B59, 3460 (1999) 
      (cond-mat/9709114)
[5] G.Dereli, T. Çağın,  M.Uludoğan, M.Tomak,  Phil.Mag.Letts. 75, 209 (1997)

[6] Computer Simulation Studies of Metals

      Devran Başkaya, METU, M. S. Thesis, February 1999

[7] Molecular Dynamics Simulations of Metal Alloys: Structure,

    thermodynamic properties and solid-liquid phase transitions

    Raşit  Çakır, METU, M. S. Thesis, January 2001

Diffusion of Cu on Cu Stepped Surfaces

Sondan Durakanoğlu
Department of Physics, İstanbul Technical University, Maslak, 34469 İstanbul, Turkey
durukan1@itu.edu.tr
We present results of the study for total energy calculations of several processes involving  a diffusing atom around a step-edge on the (111), (100), and (110) flat  surfaces of Cu, using the  nudged elastic band theory [1] based on the potentials extracted from  the embedded atom method [2]. In contrast to the recent results from scanning tunneling microscopy measurements (STM)[3], our calculations for a diffusing atom across a step-edge on each of these surfaces do not yield any critical terrace width at which Ehrlich-Schwoebel barrier, the energy barrier that an adatom needs to overcome to diffuse over a step-edge to the lower terrace, breaks down.  This particular outcome of our calculations are in line with  the later STM findings [4].  Detachment energies for an adatom, a step atom, and a kink-site atom escaping from a step-edge on the same low index surfaces are also investigated and found to be independent of the terrace width.

[1]   H. Jonsson, G. Mills, and K. W. Jacobsen, in Classical and Quantum Dynamics
        in Condensed Phase Simulations, edited by B. J. Berne, G. Ciccotti, and D. F. Coker
        ( World Scientific, Singapore, 1998).

[2]   S. M. Foiles, M. I. Baskes, and M. S. Daw, Phys. Rev. B 33, 7983 (1986).

[3]   M. Giesen, G. Schulze Icking-Konert, and H. Ibach, Phys. Rev. Lett. 832, 3101 (1999)

[4]   K. Morgenstern, G. Rosenfeld, G. Comsa, E. Laegsgaard, and F. Besenbacher,
        Phys. Rev. Lett. 85, 468 (2000)
Transmittivity of a Bose-Einstein condensate on periodic and quasi-periodic lattices


 Yasa Ekşioğlu1,2,P. Vignolo1, Z. Akdeniz1,2 and M.P. Tosi1
1 NEST-INFM and Classe di Scienze, Scuola Normale Superiore, I-56126 Pisa, Italy

2 Departement of Physics, University of Istanbul, Istanbul, Turkey
A quasi-onedimensional (1D) optical lattice created by the interference of two counterpropagating laser beams and superposed on a highly elongated magnetic trap provides an almost ideal periodic potential for a condensate. Further periodicities, quasi-periodicities or random noise on a 1D lattice can be obtained by using additional laser beams or by inserting a degenerate gas of fermions which are trapped in the lattice sites and interacting via mean-field with the condensate (for a suitable choice of system parameters the tunnelling of the fermionic atoms across the lattice can be neglected and their presence simply modifies the well depths seen by the bosons). In such a regime, we evaluate the particle current flowing in steady state through a Bose-Einstein condensate subject to a constant force in a quasi-onedimensional double-periodic or quasi-periodic (Fibonacci) lattice. In both cases, an interference pattern in the transmittivity on varying the intensity of the driving force is observed. While in the double-periodic system the positions of the transmittivity minima are easily determined by matching the period of Bloch oscillations and the time for tunnelling across the band gap [1,2], in the Fibonacci lattice the interference pattern is the result of more complex interference processes related to the rich structure of the energy spectrum [2]. We report illustrative numerical results for a mixture of Rb and K atoms in an optical lattice created by laser beams with a wavelength of 763 nm.  

References
[1]  P. Vignolo, Z. Akdeniz and M.P. Tosi, cond-mat/0304104 

[2]  Y. Eksioglu, P. Vignolo, Z. Akdeniz and M.P. Tosi, to be published.  

Influences of a Cationic Surfactant on Rheological
and Electokinetic Properties  of Bentonite Dispersions
Ebru Günister, Sevim İşçi, Ayşe Alemdar, Nurfer Güngör
Istanbul Technical University, Department of Physics, 34469, Maslak, Istanbul, Turkey
 

Bentonitic clays are often defined as materials that indicate colloidal feature, have high adsorption ability and can be flocule and deflocule in water-based systems. Recently the utilization areas of bentonite due to its rheologic properties increase in a wide range of varieties. The use of surfactants to control the stability and flocculation behaviour of bentonite dispersions. The adsorption of surfactants onto the surfaces of  particles can induce either steric stabilization  or  bridging flocculation which may consequently influence the rheology and stability of the system. The purpose of this study is to investigate and to understand the role and mechanism of cationic surfactant addition on the flow behaviour of bentonite dispersions. In this study the reologic characterization of the raw and BDTACl modified bentonite has been done. The adsorption of ionic surfactants at the bentonite-water interface is due to electrostatic interactions, hydrophobic interactions, concentrations, types of counterions, surfactant structure, alkyl chain length, types of head groups, pH, surface charge density and surface polarity. The influence of a cationic surfactant benzyldimethylt etradecylammonium chloride (BDTACl) flow behaviour and electokinetic properties of bentonite suspensions (2%, w/w) was studied. BDTACl was added to the bentonite water   system in different concentrations in the range of 10-5-10-2 mole/l. The flow behaviour of suspensions with and without containing surfactants fitted the Bingham plastic flow.The results are  interpreted according to the type of bentonites and surfactant concentrations.
Structures, Energetics, and Melting of Pt Clusters
Ziya B. Güvenç
Electronic and Communication Engineering Department, 06530 Balgat Ankara 
Lowest energy structures of the PtN, (N < 100) clusters, their energetics, and phase changes have been studied using constant-energy molecular dynamics computer simulation  technique.  

A new search technique has been tested to search the lowest energy configurations of these clusters.  Results of our work and this search technique will be discussed.

Related References  
1-  Energetics and structures of small clusters: PtN, N=2-21, Ali Sebetsi, and Ziya B. Güvenç,

     Surf. Sci., 525 (2003) 66-84.

2-  Global minima for free PtN clusters (N = 22-56): a molecular dynamics study, Ali Sebetci   and Ziya B. Güvenç, (2003) submitted.
The Effect of DTABr  Surfactant on the Flow and Zeta Potential

of Bentonite Dispersions

                     Sevim İşçi, Ebru Günister,  Ayşe Alemdar, Nurfer Güngör

Technical University of Istanbul, Department of Physics, 80626,Maslak, Istanbul, Turkey

The surfactants or polymers have been added to the bentonite dispersion interact with the clay particle according to their ionic or non-ionic character. Whereas the ionic additivies induce electrostatic interactions, the non-ionic additivies are adsorbed on the surface by the steric interactions. While cationic surfactants are clinging to the wide surface that carries negative charge of the bentonite particle. The interaction of the particles will be different according to the surfactants’ interaction behaviour with the particles. In the end, this situation will strongly affect the flow behaviour of the clay dispersion.The influence of surfactant on the flow behaviour of bentonite dispersions (2% w/w) was studied for  cationic surfactant, dodecyl(dodecyl trimenthylammonium bromide, DTABr, C15H34BrN)  in the range of  10-5-10-2  mol/l.  The main purpose of this is (1) to determine the rheological and electrokinetic properties of a neutral Ca bentonite and its Na activated form and (2) to describe the effect of a cationic surfactant   DTABr, at different concentrations on the rheological and electrokinetic behaviours of dispersions.The observed result was the different effects on the viscosity and zeta potential , which is related to the interactions among particles and surfactant, particles and particles, and particles and water molecules. The experimental results are discussed in terms of   types and concentration of surfactant  and influence of exchangeable cations.

Structure of Liquid Rare-Earth Metals using an Analytic

 Embedded Atom Method

Serap Senturk Dalgic1,2, Suleyman Kalaycı

1International Center for Physics and Applied Mathematics, Trakya University, P.K.126

22030 Edirne,TURKEY

2Department of Physics, Trakya University, 22030 Edirne, TURKEY

The liquid structure calculations for rare-earth  metals  using  the  Variational  Modified Hypernetted Chain liquid state theory (VMHNC) with an  analytic  modified  embedded

atom method (MEAM) have been presented. The embedding  and  modifying  functions 

for the rare-earth metals (RE= Tb,Dy,Ho and Er) are reconstructed using the liquid state properties. The MEAM  effective pair potentials are calculated and used as input data in 

order to  obtain  the  structure  factors  of  these  metals  near  their  melting  points. The 

computed results are in good agreement with the available experimental data.

Embedded Atom Method Potentials for Liquid Pb

Serap Senturk Dalgic1,2, Hamiyet Karagulle, Gulsen Tezgor2

1International Center for Physics and Applied Mathematics, Trakya University, P.K.126

22030 Edirne,TURKEY
2Department of Physics, Trakya University, 22030 Edirne, TURKEY

Effective interatomic pair potentials for liquid lead calculated with different embedded atom method model potential functions have been presented. The potential parameters have been determined by fitting both the solid and liquid state properties. In order to test the reliability 

of the constructed EAM effective potentials, we have carried out the Variational Modified Hypernetted Chain (VMHNC) liquid state theory to compute the liquid structure. We have discussed the capability of the effective pair potentials in predicting the liquid structure well.

Structure of liquid noble metals and metal alloys using a 

new transferable local pseudopotential 

Serap Senturk Dalgic1,2, Hulya Kes2, Seyfettin Dalgic2
1International Center for Physics and Applied Mathematics, Trakya University, P.K.126

22030 Edirne,TURKEY

2Department of Physics, Trakya University, 22030 Edirne, TURKEY

In this work, we have obtained the structural properties of liquid Cu, Ag and Au near their melting points using the VMHNC liquid state theory with the effective pair potentials which are derived from second order perturbation theory using the recently proposed transferable electron-ion potential of Fiolhais and co-workers.  It has been also applied to predict the pair interactions and the partial structure factors for the liquid Ag-In alloy. The structural properties of Ag-In alloys are presented for different concentrations by comparing with those obtained by other different forms of the model pseudopotentials and experiment.

Simulation of the six-dimensional ising model

Z. Merdan

Gaziosmanpaşa Üniversitesi Fen-Edebiyat Fakültesi, Fizik Bölümü, Tokat,Turkey

zmerdan@gop.edu.tr
The six-dimensional Ising model is simulated on the Creutz Cellular Automaton for the lattice with the linear dimension L=12, in order to improve the precision of the available results obtained for 4 ≤ L ≤ 10.The data for   4 ≤ L ≤ 12 are analyzed according to the finite-size scaling theory for  d > 4 dimensions.

Calculation of free energy surfaces 

in classical and ab-initio molecular dynamics

Michele Parrinello

Department of Chemistry, Chair of Computational Science, ETH Zurich,

c/o Swiss Center for Scientific Computing (CSCS), Via Cantonale,

CH-6928 Manno,Switzerland

The free energy surface of a complex system is usually characterized by the presence of deep minima separated by large barriers.  Such minima correspond to distinct states of the system, and transitions among these minima reflect important changes such as  phase transitions, chemical reactions and conformational modifications. Direct simulation of these processes is frustrated by the exponential dependence of the rate on the barrier height, and simulations often do not leave the free energy minimum from which they were started.  In order to solve this problem we introduce a coarse-grained non-Markovian dynamics or metadynamics that can reconstruct the free energy dependence on a set of suitably defined collective coordinates. The metadynamics makes it possible to simulate in short molecular dynamics runs complex chemical processes involving several reactive steps and overcome large energy barriers in a modest amount of computer time. We illustrate the power of the method in a series of applications and demonstrate its ability to tackle a large variety of problems. In particular we show how the method can be adapted to study structural phase transitions. We also combine the metadynamics ideas with Car-Parrinello ab-initio simulations, obtaining a very efficient method for the study of chemical reactions. Finally we show how statistical errors can be controlled and free energies of arbitrary accuracy can be calculated.

A. Laio and M. Parrinello, Proc. Natl. Acad. Sci. 99, 12562 (2002)

R. Martoňak, A. Laio and M. Parrinello, Phys. Rev. Lett. 90, 2025 (2003)

M. Iannuzzi, A. Laio and M. Parrinello, Phys. Rev. Lett. 90, 238302 (2003)

C. Micheletti, A. Laio and M. Parrinello, to be published

Collective dynamics of ultracold atomic mixtures

M. P. Tosi

Scuola Normale Superiore di Pisa, Italy

After the achievementof Bose-Einstein condensation in gases of bosonic atoms, work is being carried out in several laboratories with the aim of cooling a dilute gas of fermionic atoms into an expected superfluid state. The evaporative cooling technique for very dilute and ultracold atomic gases is based on a mechanism of binary interatomic collisions in the s-wave channel, but these collisions are inhibited by the Pauli principle in a spin-polarized Fermi gas under magnetic confinement and the presence of a second gaseous component, either fermionic or bosonic, is required. The second component may also contribute to induce effective attractive interactions between the fermions, thus favoring fermion pairing. The collective dynamics of such mixtures in the normal state has beenstudied theoretically in Pisa with regard to the following phenomena: (i) the propagation of density disturbances in fermion clouds inside a cigar-shaped trap [1]; (ii) the trasition from collisionless to hydrodynamic behavior in colliding fermion clouds as a function of temperature and scattering cross-section [2]; and (iii) the identification of dynamical signatures of quantum phase transitions in harmonically confined fermion-boson mixtures [3]. We have also studied the effects of the presence of fermions on the transport properties of a Bose-condensed gas along a quasi-one-dimensional optical lattice, the fermions being localized in periodic, quasi- periodic, or random spatial distributions inside the lattice wells [4].

[1]
Z. Akdeniz, P. Vignolo and M. P. Tosi, Phys. Lett. A 311, 246 (2003).

[2]
F.Toschi, P. Vignolo, S. Succi and M. P. Tosi, Phys. Rev. A 67, 041605(R) (2003).

[3]
Z. Akdeniz, P. Vignolo, A. Minguzzi and M. P. Tosi, Phys. Rev. A 66, 013620 (2002);


Z. Akdeniz and M. P. Tosi, Z. Physik. Chem. 217, 927 (2003); 

P. Capuzzi, A.Minguzzi and M. P. Tosi, Phys. Rev. A 67, 053605 (2003) and
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Structural Relaxations of Cu Vicinals

Handan Yıldırım and Sondan Durakanoğlu

Department of Physics, İstanbul Technical University, Maslak, 34469 İstanbul, Turkey

We have studied multilayer and atomic relaxations of vicinal (regularly stepped or high Miller index) of Cu with loosely and tightly packed step-edges, using many-body and semi-empirical interaction potential extracted from the embedded atom method (EAM). Relaxations are found to extend several layers into the bulk. The calculated multilayer relaxations reveal a nonuniform damping magnitudes in interlayer relaxations. Moreover, although Cu(210)a  and Cu(210)b  posses varying surface geometries, our calculations show the trend as well as the magnitude of the multilayer relaxations of the two surfaces to be the same. In addition, we find that the vicinals with wider terrace width display quite different characteristics in the multilayer relaxations compared to the vicinals with narrower terrace width. Furthermore, we investigate the local atomic relaxations around step and trace the changes to the modifications in the associated local force fields, relative to the bulk. 
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