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    Physics of Particles and Nuclei Letters, 14 (2017)  No. 2, 400-402
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    On fusion matrix in N=1 super Liuville field theory

    H.Poghosyan, G.Sarkissian

    Proc. of the Yerevan State University, Phys. Math. Series, 3 (2016) 32-36
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    F. Correa, T.Hakobyan, O. Lechtenfeld and A. Nersessian,

    Phys.Rev.D93 (2016) no.12, 125009

    [arxiv: 1604.00027][hep-th]].

    Spherical calogero model with oscillator/Coulomb potential:classical case

    F. Correa, T.Hakobyan, O. Lechtenfeld and A. Nersessian,

    Phys.Rev.D93 (2016) no.12, 125008

    [arxiv: 1604.00026][hep-th]].
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    Nucl.Phys. B 909 (2016) 458-479
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    arXiv:1602.04829 [hep-th]
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    D. Karakhanyan, R. Kirschner

    J.Phys.Conf.Ser. 670 (2016) no.1, 012029
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    Proc. of 23rd Int. Conference on Integrable Systems and Quantum Symmetries, 23-27 June 2015, Prague

    Orthogonal and symplectic Yangians and Yang-Baxter R-operators

    A.P. Isaev, D. Karakhanyan, R. Kirschner

    Nuclear Physics B, 904(2016), 124-147

    arXiv:1511.06152 [math-ph]

    Integrability and separation of variables in Calogero-Coulomb-Stark and two-center Calogero-Coulomb systems

    Tigran Hakobyan, Armen Nersessian

    Phys.Rev. D 93(2016) no.4, 045025

    arXiv:1509.01077 [math-ph]
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    Magnetism-driven ferroelectricity in spin-1/2 XY chains

    O. Menchyshyn, V. Ohanyan, T. Verkholyak, T. Krokhmalskii, O. Derzhko

    Phys. Rev. B 92 (2015) 184427

    arXiv:1507.06457[cond-mat.str-el]

    On the absence of actual plateaus in zero-temperature magnetization curves of quantum spin clusters and chains

    V.Ohanyan, O.Rojas, J.Strecka, S.Bellucci

    Phys. Rev. B 92 (2015), 214423

    arXiv:1506.02933[cond-mat.str-el]

    On classical and semiclassical properties of the Liouville theory with defects

    Hasmik Poghosyan, Gor Sarkissian

    JHEP 1511, 005 (2015)

    arXiv:1505.00366[hep-th]

    Runge-Lenz vector in Calogero-Coulomb problem

    T.Hakobyan, A.Nersessian

    Phys. Rev. A 92 (2015) 022111

    arXiv:1504.00760[hep-th]

    Lowest-energy states in parity-transformation eigenspaces of SO(N) spin chain

    Tigran Hakobyan

    Nuclear Physics B, 898(2015), 248–258

    arXiv:1412.8177[cond-mat.str-el]

    On the algebra of Dunkl angular momentum operators

    M.Feigin and T.Hakobyan,

    JHEP 1511, 107 (2015)

    arXiv:1409.2480 [math-ph]
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    A unified mode decomposition method for physical fields in homogeneous cosmology

    Zh. Avetisyan

    Phys.Part.Nucl.Lett. 11 (2014) 7, 996-998

    DOI: 10.1134/S1547477114070024

    Spherical mechanics for a particle near the horizon of extremal black hole

    A. Galajinsky, A. Nersessian, A. Saghatelian

    Phys.Part.Nucl.Lett. 11 (2014) 7, 890-893

    DOI: 10.1134/S154747711407019X

    On integrable isospin particle system on high dimensional quaternionic systems

    Vahagn Yeghikyan

    Phys.Part.Nucl.Lett. 11 (2014) 7, 1003-1005

    DOI: 10.1134/S1547477114070474

    Superintegrability of (generalized) Calogero models with oscillator or Coulomb potential

    T.Hakobyan, O.Lechtenfeld and A.Nersessian,

    Phys. Rev. D 90 (2014) 101701®

    arXiv:1409.8288 [hep-th]

    A unified mode decomposition method for physical fields in homogeneous cosmology

    Zh. Avetisyan

    Reviews in Mathematical Physics 26 (2014), 1430001

    arXiv:1212.2408 [math-ph]

    The structure of invariants in conformal mechanics

    T.Hakobyan,D.Karakhanyan, O.Lechtenfeld

    Nucl. Phys. B 886(2014) 399-420

    arXiv:1402.2288

    Higher-derivative N=4 superparticle in three-dimensional spacetime

    N.Kozyrev, S.Krivonos, O.Lechtenfeld, A.Nersessian

    Phys. Rev. D 89(2014), 045013

    arXiv:1311.4540 [hep-th]

    Magnetization non-rational quasi-plateau and spatially modulated spin order in the single-chain magnet, [{(CuL)_2 Dy}{Mo(CN)_8}] 2CH_3CN H_2O

    S.Bellucci, V. Ohanyan, O. Rojas

    EPL 105, 47012 (2014) arXiv:1310.2811 [cond-mat.stat-mech]

    Defects, Non-abelian T-duality, and the Fourier-Mukai transform of the Ramond-Ramond fields

    E. Gevorgyan, G. Sarkissian

    JHEP 1403, 035 (2014) arXiv:1310.1264 [hep-th]

    Landau problem on the rotational ellipsoid, hyperboloid and paraboloid of revolution,

    E.Gevorgyan, A.Nersessian, V.Ohanyan and E.Tolkachev

    Mod. Phys. Lett. A 29 (2014), 1450148

    arXiv:1304.3221 [math-ph]

    Rigid particle revisited: extrinsic curvature yields the Dirac equation

    A.Deriglazov and A.Nersessian

    Physics Letters A378 (2014) 1224-1227

    [arXiv:1303.0483][hep-th]
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    Action-angle variables for spherical mechanics related to near horizon extremal Myers–Perry black hole

    A.Galajinsky, A.Nersessian and A.Saghatelian

    Journal of Physics: Conference Series 474 (2013) 012019

    Proc. of XXI Colloquium on Integrable Systems and Quantum Symmetries, Prague, 12-16 June 2013

    The completion of mode decomposition program in FRW spacetimes

    Zh.Avetisyan

    Armenian Journal of Physics, 6 (2),85-91(2013)

    Zero-curvature condition in Calogero model

    D. Karakhanyan, Sh. Khachatryan

    arXiv:1309.4896

    Superintegrable models related to near horizon extremal Myers-Perry black hole in arbitrary dimension

    A.Galajinsky, A.Nersessian and A.Saghatelian

    JHEP 1306,002 (2013) arXiv:1303.4901 [hep-th]

    Defects, Super-Poincare line bundle and Fermionic T-duality

    S.Elitzur, B.Karni, E.Rabinovici and G.Sarkissian

    JHEP 04, 088 (2013) arXiv:1301.6639 [hep-th]

    The Coulomb problem on a 3-sphere and Heun polynomials,

    S.Bellucci and V.Yeghikyan,

    J.Math.Phys. 54 (2013) 082103 arXiv:1302.0798 [hep-th]

    Explicit harmonic and spectral analysis in Bianchi I-VII-type cosmologies,

    Zh. Avetisyan, R. Verch,

    Classical and Quantum Gravity, 30 (2013) 155006 arXiv:1212.6180 [math-ph]

    Isospin particle systems on quaternionic projective spaces.

    S.Bellucci, S.Krivonos, A.Nersessian, V.Yeghikyan

    Phys.Rev. D 87(2013), 045005

    arXiv:1212.1663 [hep-th]

    Correlation functions in one-dimensional spin lattices with Ising and Heisenberg bonds

    Stefano Bellucci, Vadim Ohanyan

    Eur. Phys. J. B86, 446 (2013) arXiv:1211.7358

    Baxter operators with deformed symmetry

    D.Chicherin, S. Derkachov, D. Karakhanyan, R. Kirschner

    Nuclear Physics B, 868(2013), 3, 652-683.

    arXiv:1211.2965

    Exact description of the magnetoelectric effect in the spin-1/2 XXZ-chain with Dzyaloshinskii-Moriya interaction

    A.Klümper, M.Brockmann, V.Ohanyan

    Phys. Rev. B 87(2013), 054407

    arXiv:1210.7693

    New solutions to the slq(2)-invariant Yang-Baxter equations at roots of unity: cyclic representations

    D. Karakhanyan, Sh. Khachatryan

    Nuclear Physics B, 868(2013), 1, 328–349

    arXiv:1203.6528
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    Near-horizon dynamics of particle in extreme Reissner-Nordström and Clément-Gal’tsov black hole backgrounds: action-angle variables

    A. Saghatelian

    Classical and Quantum Gravity 29 (2012) 245018, [arXiv:1205.6270v1][hep-th]

    Action-angle variables and novel superintegrable systems

    T.Hakobyan, O.Lechtenfeld, A.Nersessian, A.Saghatelian and V.Yeghikyan

    Physics of Particles and Nuclei, 43 (2012) 577–582

    Proc. of Workshop on Supersymmetries and Quantum Symmetries, Dubna, 18-23 July 2011

    DOI: 10.1134/S1063779612050152

    Constants of Motion of the Four-Particle Calogero Model

    A. Saghatelian

    Physics of Atomic Nuclei, 75, 10 (2012) 1288-1293

    DOI: 10.1134/S1063778812100171

    Magnetocaloric effect in spin-1/2 $XX$ chains with three-spin interactions

    M.Topilko, T.Krokhmalskii, O.Derzhko, V.Ohanyan

    The European Physical Journal B 85, 8 (2012) 278, [arXiv:1205.0727]

    Magneto-thermal properties of the Heisenberg-Ising orthogonal-dimer chain with triangular XXZ-clusters

    V.Ohanyan, A.Honecker

    Phys.Rev.B 86 (2012),054412, [arXiv:1203.4741]

    Action-angle variables for the particle near extreme Kerr throat

    S.Bellucci, A.Nersessian and V.Yeghikyan

    Mod.Phys.Lett. A 27(2012) 1250191 [arXiv:1112.4713]

    The spherical sector of the Calogero model as a reduced matrix model

    T. Hakobyan, O. Lechtenfeld and A. Nersessian

    Nucl. Phys. B 858 (2012), 250-266 [arXiv:1110.5352][hep-th]

    Integrable generalizations of oscillator and Coulomb systems via action-angle variables

    T. Hakobyan, O. Lechtenfeld, A. Nersessian, A.Saghatelian and V. Yeghikyan

    Phys.Lett. A 376 (2012) 679-686 [arXiv:1108.5189] [hep-th]

    Some remarks on D-branes and defects in Liouville and Toda field theories

    G.Sarkissian

    Internation Journal of Modern Physics A 27 (2012) 1250181, arXiv:1108.0242 [hep-th]

    Reductions related with Hopf maps

    V.Yeghikyan

    Phys.Atom.Nucl. 75, 1487-1491, arXiv:1101.4299

    Proc.of XV Int.Conference on Symmetry Methods in Physics, Tsakhkadzor, Armenia, 16-22 August, 2010
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    Conformal mechanics inspired by extremal black holes in d=4

    A.Galajinsky and A.Nersessian

    JHEP 1111, 135 (2011) [arXiv:1108.3394] [hep-th]

    Differential Geometry in DNA molecules

    S. Bellucci, Y. Mamasakhlisov and A. Nersessian

    Nanoscience & Nanotechnology Letters 3, (2011) 922-926

    Proceedings of Conference on Nanoscience & Nanotechnology,

    20-23.09.2010, Frascati, Italy

    DOI: 10.1166/nnl.2011.1244

    On canonical quantization of the gauged WZW model with permutation branes

    G. Sarkissian

    Int. J. Mod. Phys. A 26, 4647-4660 (2011). [arXiv:1102.4950] [hep-th]

    External field influence on semiflexible macromolecules: geometric coupling

    S. Bellucci, Ye. Mamasakhlisov, A. Nersessian

    Mod. Phys. Lett. B 25, 1809-1819 (2011) [arXiv:1011.0644]

    Hopf maps and Wigner’s little groups

    R. Mkrtchyan, A. Nersessian and V. Yeghikyan

    Mod. Phys. Lett. A 26, 1393-1405  (2011) [arXiv:1008.2589][hep-th]

    Invariants of the spherical sector of conformal mechanics

    T. Hakobyan, O. Lechtenfeld, A. Nersessian and A. Saghatelian

    J. Phys. A 44, 055205 (2011) [arXiv:1008.2912 [hep-th]]

    Quantum ring models and action-angle variables

    S. Bellucci, A. Nersessian, A. Saghatelian and V. Yeghikyan

    J. Comp. Theor. Nanoscience, 8 769-775 (2011) [arXiv:1008.3865] [cond-mat.mtrl-sci].

    Exactly solvable model of Ising-Heisenberg diamond-chain with S=1 XXZ vertical dimers with

    additional biquadratic interactions and single-ion anisotropy

    O. Rojas, S. M. de Souza, V. Ohanyan, M. Khurshudyan
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    Defects in G/H coset, G/G topological field theory and discrete Fourier-Mukai transform.
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    Action-angle variables for dihedral systems on the circle
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    Two-center quantum MICZ-Kepler system and Zeeman e ect in the charge-dyon system

    S. Bellucci and V. Ohanyan,

    Phys. Lett. A372 (2008) 5765 [arXiv:0802.1671]

    Multi-center MICZ-Kepler systems

    A. Nersessian and V. Ohanyan

    Theor. Math. Phys. 155 (2008), 618-626 [arXiv:0705.0727]

    Talk given at the Conference on Classical and Quantum Integrable Systems Dubna, Russia, 24-28 January, 2007.

    Antiferromagnetic ordering of energy levels for spin ladder with four-spin cyclic exchange

    T. Hakobyan

    Phys. Rev. B78, 012407 (2008)[arXiv:0802.2392]

    Anisotropic inharmonic Higgs oscillator and related (MICZ-)Kepler-like systems

    A. Nersessian and V. Yeghikyan

    J. Phys. A41 (2008), 155203 [arXiv:0710.5001]

    Hamiltonian description of the systems with Lagrangians depending on extrinsic curvatures on curved spaces

    D. A. Aghamalyan

    J. Contemp. Phys. 43, 261-265 (2008)

    DOI: 10.3103/S1068337208060017

    2007

    Anisotropic Higgs oscillator

    A. Nersessian and V. Yeghikyan

    [arXiv:0711.1033],

    Proc. of Workshop on Supersymmetries and Quantum Symmetries, Dubna, July 30- August 4, 2007, Ed. E. Ivanov, S. Fedoruk, 242-246, JINR Publ.2008

    Reflection symmetry and energy-level ordering in frustrated ladder models

    T. Hakobyan

    Proc. of Workshop on Supersymmetries and Quantum Symmetries, (Dubna, July 30- August 4, 2007),
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    Novel (Super)Integrable Systems on Complex and Quaternionic Projective Spaces and Their Supersymmetrization

    SCS 18T-1C106 (2018)

    A.Nersessian (Principal Investigator), T.Hakobyan, H.Demirchian, H.Shmavonyan, E.Khastyan

    Magnetoelectric effect in low-dimensional multiferroics
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    Novel Approach for Mesoscopic phenomena

    ICTP Network NET68 (Armenia-Iran-Morocco-Turkey), 2012

    Coordinator-A.Nersessian

    Defects in non-rational conformal field theory

    ANSEF PS2774 (2012)

    G.Sarkissian (Principal Investigator), E.Gevorkyan, A.Saghatelian

    Conformal mechanics, Calogero models and related spherical systems

    ANSEF PS2908 (2012)

    T.Hakobyan (Principal Investigator), A.Nersessian, Sh.Khachatryan
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    Gor Sarkissian,  20.12.2016, Yerevan Physics Institute

    “Two-dimensional conformal field theories with defects and boundaries”,

    Referees: Alexander Belavin, Landau Intitute of Theoretical Physics, Chernogolovka, Russia

    George Jorjadze, Ramzadze Mathematical Institute (RMI, TSU), Tbilisi
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    Tigran Hakobyan, 06.07.2013, Yerevan State University,

    “Exact methods in one-dimensional and quasi-one-dimensional systems”,
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    Leading Organization: Joint Institute for Nuclear Research, Dubna

    PhD theses

    Hasmik Poghosyan, 14.11.2017, Yerevan Physics Institute,

    “Duality and Defects”,

    Adviser: Gor Sarkissian

    Referees:               George Jorjadze Tbilisi State University

    Nikolai Izmailian, Yerevan Physics Institute

    Leading Organization:    Yerevan State University

    Armen Saghatelian, 23.09.2014, Yerevan Physics Institute,

    “Action-angle variables in conformal mechanics”,

    Adviser: Armen Nersessian

    Referees:               Ruben Manvelyan, Yerevan Physics Institute

    Levon Mardoyan, State Commitee of Science

    Leading Organization:    Joint Institute for Nuclear Research, Dubna

    Zhirayr Avetisyan,  Max Planck Institute for Mathematics in the Sciences, Leipzig University, 2013

    “Mode decomposition and Fourier analysis of physical fields in homogeneous cosmology”

    Adviser: Professor R. Verch
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    Published in J.Phys. A44 (2011) 055205
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    “Classical Solutions for three-particle Calogero models”
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    David Aghamalyan, Yerevan State University, 2008,

    “Hamiltonian description of the systems with Lagrangians depending on extrinsic curvatures on
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    Parallel Computer

    Parallel computer is based on HP Blade system with 8 computer modules, 8 Gb RAM each. It has has 16 processors Intel E5405 (2GHz, 4 cores, 12Mb cashe). Total capacity 512 Gflops. It is connected to ARMGRID network.

    Seminars

    Seminar 205

    Orbit method quantization of the AdS_2 superparticle

    George Jorjadze

    Ramzadze Mathematical Institute, Tbilisi

    Jun 26, 2015

    Abstract: We consider the Hamiltonian reduction and canonical quantization of a massive AdS$_2$ superparticle realized on the coset OSP$(1|2)/$SO$(1,1)$. The phase space of the massive superparticle is represented as a coadjoint orbit of a timelike element of $mathfrak{osp}(1|2)$. This orbit has a welldefined symplectic structure and the OSP$(1|2)$ symmetry is realized as the Poisson bracket algebra of the Noether charges. We then construct canonical coordinates given by one bosonic and one fermionic oscillator, whose quantization leads to the Holstein-Primakoff type realization of $mathfrak{osp}(1|2)$. We also perform a similar analysis and discuss new features and inconsistencies in the massless case.

    Seminar 204

    Magnetism-driven ferroelectricity in spin-1/2 XY chains

    Oleh Menchyshyn

    Institute of Condensed Matter Physics, Lviv

    14:00, Saturday, 23 May 2015

    (YSU, Physics Faculty, room 326)

    Abstract: We illustrate the magnetoelectric effect conditioned by the Katsura-Nagaosa-Balatsky mechanism within the frames of exactly solvable spin-1/2 XY chains. Due to three-spin interactions which are present in our consideration, the magnetization (polarization) is influenced by the electric (magnetic) field even in the absence of the magnetic (electric) field. We also discuss a magnetoelectrocaloric effect examining the entropy changes under the isothermal varying of the magnetic or/and electric field.

    Seminar 203

    Modeling of 1D spin glasses from first principles of classical mechanics

    Ashot Gevorkyan

    Institute for Informatics and Automation Problems

    14:00, Saturday, 11 April 2015

    (YSU, Physics Faculty, room 326)

    Abstract: We study the classical 1D Heisenberg spin glasses assuming that the spins are spatial. In the framework of the nearest- neighboring model, the system of recurrent equations are derived. It is shown that using the equations we can arrange the consecutive node-by-node calculations which allows growing the stable spin-chain. It is proved that at simulation of the spin-chain, occurs branching of solutions in result of which we get instead of a single chain the whole Fibonacci subtree. Theoretically, assessing the complexity of the problem we set that it NP-hardness, since the computational complexity even of one Fibonacci subtree is ∝ 2 n K s , where n and K s denote the subtree’s height (the length of spin-chain) and Kolmogorov complexity of a string (the branch of subtree) respectively. The study of different Fibonacci subtrees shows that all they are equivalent by properties, if their to consider as random processes depending on n, and all strings which form a statistical ensemble have an equal weights. This allows to prove that when an ensemble is in the state of statistical equilibrium, the original NP hard problem with predetermined accuracy can be reduced to the P problem. In the work the simulation are produced with help of PN and P algorithms. As show comparing of different statistical distributions, which are calculated using of two algorithms, the matching of the corresponding curves are ideally. The last allows to speak the possibility of calculations all parameters of a statistical ensemble from the first principles of classical mechanics without using any additional considerations. Finally, for the partition function we propose a new representation in the form of fourfold integral on the energy and magnetization of spin-chain’s configuration.

    Seminar 202

    Thermodynamics of the Topological Kondo Model

    Hrachya Babujian

    Yerevan Physics Institute

    14:00, Saturday, 4 April 2015

    (YSU, Physics Faculty, room 326)

    Abstract: Using the thermodynamic Bethe ansatz, we investigate the topological Kondo model, which consists of a set of one-dimensional wires coupled to a central region, hosting a set of Majorana bound states. After a short review of the Bethe ansatz solution, we study the system at finite temperature and derive its free energy for arbitrary (even and odd) number of concurring wires. We then analyze the ground state energy as a function of the number of wires and of their couplings to the Majorana bound states. In addition, we compute, both for small and large temperatures, the entropy of the central region hosting the Majorana degrees of freedom. We also obtain the low-temperature behaviour of the specific heat of the Majorana bound states, which provides a signature of the non-Fermi-liquid nature of the strongly coupled fixed point.

    Seminar 201

    Lowest-energy states in parity-transformation eigenspaces of SO(N) spin chain

    Tigran Hakobyan

    14:00, Saturday, 17 January 2015

    (YSU, Physics Faculty, room 326)

    Abstract: We expand the symmetry of the open finite-size SO(N) symmetric spin chain to O(N). We partition its space of states into the eigenspaces of the parity transformations in the flavor space, generating the subgroup Z_2^{\times(N-1)}. It is proven that the lowest-energy states in these eigenspaces are nondegenerate and assemble in antisymmetric tensors or pseudotensors. At the valence-bond solid point, they constitute the 2N-1 fold degenerate ground state with fully broken parity-transformation symmetry.

    Seminar 200

    On Higher Spin Symmetries in AdS5

    Ruben Manvelyan

    Yerevan Physics Institute

    14:00, Saturday, 8 November 2014

    (YSU, Physics Faculty, room 326)

    Abstract: A special embedding of the SU(4) algebra in SU(10), including both spin two and spin three symmetry generators, is constructed. A possible five dimensional action for massless spin two and three fields with cubic interaction is constructed. The connection with the previously investigated higher spin theories in AdS5 background is discussed. Generalization to the more general case of symmetries, including spins 2,3,…s, is shown.

    Seminar 199

    Imprecise probability for non-commuting observables

    Armen Allahverdyan

    Yerevan Physics Institute

    14:00, Saturday, 1 November 2014

    (YSU, Physics Faculty, room 326)

    Abstract: It is known that non-commuting observables in quantum mechanics do not have joint probability. This statement refers to the precise (and additive) probability model. I show that the joint distribution of any non-commuting pair of variables can be quantified via upper and lower probabilities, i.e. the joint probability is described by an interval instead of a number (imprecise probability). I propose transparent axioms from which the upper and lower probability operators follow. They depend only on the non-commuting observables and revert to the usual expression for the commuting case.

    Seminar 198

    Expectation value of the axial-vector current in the external electromagnetic field

    Ara Ioannisian

    14:00, Saturday, 25 October 2014

    (YSU, Physics Faculty, room 326)

    Abstract: We calculate the expectation value of the axial-vector current induced by the vacuum polarization effect of the Dirac field in constant external electromagnetic field. In calculations we use Schwinger`s proper time method. The effective Lagrangian has very simple Lorenz invariant form. Along with the anomaly term, it also contains two Lorenz invariant terms. The result is compared with our previous calculation of the photon - Z boson mixing in the magnetic field. Phenomenological aspects of the result is discussed.

    Seminar 197

    Superintegrability of rational Calogero models with oscillator or Coulomb potential and of their generalizations to spheres and hyperboloids

    Armen Nersessian

    14:00, Saturday, 18 October 2014

    (YSU, Physics Faculty, room 326)

    Abstract: We deform N-dimensional (Euclidean, spherical and hyperbolic) oscillator and Coulomb systems, replacing their angular degrees of freedom by those of a generalized rational Calogero model. Using the action-angle description, it is established that maximal superintegrability is retained. For the rational Calogero model with Coulomb potential, we present all constants of motion via matrix model reduction. In particular, we construct the analog of the Runge-Lenz vector.

    Seminar 196

    Geodesic billiards and spectral asymptotics of elliptic differential operators

    Zhirayr Avetisyan

    Yerevan Physics Institute

    14:00, Saturday, 20 September  2014

    (YSU, Physics Faculty, room 326)

    Abstract: For self-adjoint elliptic differential operators on compact Riemannian manifolds (e.g., Hamiltonian of a compact system), the asymptotic distribution of the spectrum (e.g., distribution of energetic levels) is tightly related to the behavior of geodesics in the manifold (e.g., trajectories of the system). In particular, if almost all geodesics are non-periodic, then a famous formula for spectral asymptotics holds. It is a several decades standing open conjecture that for every compact closed region in a Eculidean space, almost all geodesics are non-periodic. In the language of geometrical optics, this is equivalent to saying that there exists no optical reflector without aberration. The present work is an attempt to prove this conjecture.

    Seminar 195

    Exact ground states of a spin-1/2 Ising-Heisenberg model on the Shastry-Sutherland lattice in a magnetic field

    Taras Verkholyak

    Institute of Condensed Matter Physics, Lviv

    14:00, Saturday, 6 September  2014

    (YSU, Physics Faculty, room 326)

    Abstract: Exact ground states of a spin-1/2 Ising-Heisenberg model on the Shastry-Sutherland lattice with Heisenberg intra-dimer and Ising inter-dimer couplings are found by two independent rigorous procedures. The first method uses a unitary transformation to establish a mapping correspondence with an effective classical spin model, while the second method relies on the derivation of an effective hard-core boson model by continuous unitary transformations. Both methods lead to equivalent effective Hamiltonians providing a convincing proof that the spin-1/2 Ising-Heisenberg model on the Shastry-Sutherland lattice exhibits a zero-temperature magnetization curve with just two intermediate plateaus at one-third and one-half of the saturation magnetization, which correspond to stripe and checkerboard orderings of singlets and polarized triplets, respectively. The nature of the remarkable stripe order relevant to the one-third plateau is thoroughly investigated with the help of the corresponding exact eigenvector. The rigorous results for the spin-1/2 Ising-Heisenberg model on the Shastry-Sutherland lattice are compared with the analogous results for the purely classical Ising and fully quantum Heisenberg models. Finally, we discuss to what extent the critical fields of SrCu2(BO3)2 and (CuCl)Ca2Nb3O10 can be described within the suggested Ising-Heisenberg model.

    Seminar 194

    Supersymmetric 3-branes in D=6,8

    Sergey Krivonos

    Joint Institute for Nuclear Research, Dubna

    14:00, Saturday, 26 July  2014

    (YSU, Physics Faculty, room 326)

    Seminar 193

    Magnetic, Thermal and Entanglement Properties of a Distorted Ising–Hubbard Diamond Chain

    Hrachya Lazaryan

    Yerevan Physics Institute

    14:00, Saturday, 21 June 2014

    (YSU, Physics Faculty, room 326)

    Abstract: The exact solution of the distorted Ising–Hubbard model for a diamond chain by means of transfer matrix method. The magnetic, thermal, concurrence properties and the ground states of the system will be discussed. The dependence of concurrence in Hubbard dimers from chain parameters, external magnetic field and temperature will discussed also.

    Seminar 192

    Some Classes of Degenerated States In Quantum Dаshes

    Hayk Sarkisyan

    Russian-Armenian University

    14:00, Saturday, 14 June 2014

    (YSU, Physics Faculty, room 326)

    Abstract: The electronic states and quantum transitions in quantum dashes with the geometry of parallelеpiped are studied. It is shown that for some cases the degeneracy of electronic states can be described by Pythagorean triples.

    Seminar 191

    Quantum Entanglement and Gravity

    Dmitry Fursaev

    Dubna International University

    &

    Joint Institute for Nuclear Research, Dubna

    14:00, Saturday, 31 May 2014

    (YSU, Physics Faculty, room 326)

    Seminar 190

    Level-crossing quantum models in terms of the Heun functions

    Arthur Ishkhanyan

    Institute for Physical Research

    14:00, Saturday, 17 May 2014

    (YSU, Physics Faculty, room 326)

    Abstract: We discuss the level-crossing field configurations for which the quantum time-dependent two-state problem is solvable in terms of the Heun functions. These configurations belong to sixty one classes of models that generalize all the previously known families for which the problem is solvable in terms of the Gauss hypergeometric, the Kummer confluent hypergeometric functions, and other simpler mathematical functions. Analyzing the general case of variable Rabi frequency and frequency detuning, we mention that the most notable features of the models provided by these classes originate from an extra constant term in the detuning modulation function. Due to this term the classes suggest numerous symmetric or asymmetric chirped pulses and a variety of models with two crossings of the frequency resonance. The latter models are generated by both real and complex transformations of the independent variable. In general, the resulting detuning functions are asymmetric, the asymmetry being controlled by the parameters of the detuning modulation function. In some cases, however, the asymmetry may be additionally caused by the amplitude modulation function. We present an example of the latter possibility and additionally mention a constant amplitude model with periodically repeated resonance-crossings. Finally, we discuss the excitation of a two-level atom by a pulse of Lorentzian shape with a detuning providing one or two crossings of the resonance. Using series expansions of the solution of the Heun equation in terms of the regular and irregular confluent hypergeometric functions we derive particular closed form solutions of the two-state problem for this field configuration. The sets of the involved parameters for which these solutions are obtained define curves in the 3D space of the involved parameters belonging to the complete return spectrum of the considered two-state quantum system.

    Seminar 189

    Quantum two-state models in terms of the Heun functions

    Arthur Ishkhanyan

    Institute for Physical Research

    14:00, Saturday, 10 May 2014

    (YSU, Physics Faculty, room 326)

    Abstract: We present numerous classes of analytical models of quantum time-dependent two-state problem. Each of the classes is defined by a pair of generating functions the first of which is referred to as the amplitude- and the second one as the detuning-modulation function. The classes suggest families of field configurations with different physical properties generated by appropriate choices of the transformation of the independent variable, real or complex. There are many families of models with constant detuning or constant amplitude, numerous classes of chirped pulses of controllable amplitude and/or detuning, families of models with double or multiple (periodic) crossings, periodic amplitude modulation field configurations, etc.

    The detuning modulation function is the same for all the classes. The parameters of this function in general are complex and should be chosen so that the resultant detuning is real for the applied (arbitrary) complex-valued transformation of the independent variable. Many useful properties of the detuning functions are due to the additional parameters involved in this function as compared with previously known models. Many of the derived amplitude modulation functions present different generalizations of the known hypergeometric models, however, many classes suggest amplitude modulation functions having forms not discussed before.

    We present several families of constant-detuning field configurations the members of which are symmetric or asymmetric two-peak finite-area pulses with controllable distance between the peaks and controllable amplitude of each of the peaks. We show that the edge shapes, the distance between the peaks as well as the amplitude of the peaks are controlled almost independently, by different parameters. We identify the parameters controlling each of the mentioned features and discuss other basic properties of pulse shapes. We show that the pulse edges may become step-wise functions and determine the positions of the limiting vertical-wall edges. We show that the pulse width is controlled by only two of the involved parameters. For some values of these parameters the pulse width diverges and for some other values the pulses become infinitely narrow. We show that the effect of some parameters is almost similar, that is, both parameters are able to independently produce pulses of almost the same shape and width. We determine the conditions for generation of pulses of almost indistinguishable shape and width, and present several such examples.

    Seminar 188

    Thermodynamic parameters of the single - stranded RNA with random sequence of nucleotides

    Yevgeni Mamasakhlisov

    Yerevan State University

    14:00, Saturday, 19 April 2014

    (YSU, Physics Faculty, room 326)

    Abstract: The effect of quenched bimodal sequence disorder on the thermodynamics of RNA secondary structure formation is investigated using the constrained annealing approach, from which the temperature behavior of the free energy, specific heat and helicity is analytically obtained. For competing base pairing energies the calculations reveal reentrant melting at low temperatures, in excellent agreement with numerical results for finite-length disordered RNA chains. The obtained results suggest an alternative interpretation of experimental RNA cold denaturation phenomena.

    Seminar 187

    Dualities in String theory

    Gor Sarkissian

    Yerevan State University

    14:00, Saturday, 12 April 2014

    (YSU, Physics Faculty, room 326)

    Abstract: We review abelian and non-abelian T-dualities in String theory. Special attention to the topology change under the duality transformations is paid.

    Seminar 186

    A short review of subjective probabilities

    Armen Allahverdyan

    Yerevan Physics Institute

    14:00, Saturday, 5 April 2014

    (YSU, Physics Faculty, room 326)

    Abstract: The everyday usage of probabilities as “degrees of belief” (or plausibility) of events can be formalized via a certain type of rational economic activity. I shall shortly review this theory and stress its advantages with respect to the formal probability theory.

    Seminar 185

    Magnetization non-rational quasi-plateau and spatially modulated spin order in the model of the single-chain magnet, [{(CuL)_2Dy}{Mo(CN)_8}] 2CH_3CN H_2 O

    Vadim Ohanyan

    Yerevan State University

    14:00, Saturday, 29 March 2014

    (YSU, Physics Faculty, room 326)

    Abstract: Using the exact solution in terms of the generalized classical transfer matrix method, we present a detailed analysis of the magnetic properties and ground state structure of the simplified model of the single-chain magnet, trimetallic coordination polymer compound, $[{(\text{CuL})_2\text{Dy}}{\text{Mo}(\text{CN})_8}]\cdot\text{2CH}_3\text{CN}\cdot\text{H}2\text{O}$, in which L$^{2-}$ is N,N’-propylenebis(3-methoxysalicylideneiminato). Due to presence of highly anisotropic Dy$^{3+}$ ion, this material is a unique example of the one-dimensional magnets with Ising and Heisenberg bonds, allowing exact statistical-mechanical treatment. We found two zero-temperature ground states corresponding to different parts of the magnetization curve of the material. The zero-field ground state is shown to be an antiferromagnetic configuration with spatial modulation of the local Dy$^{3+}$(which is proven to posses well defined Ising-like properties due to large anisotropy of g-factors) and composite $S=1/2$ spin of the quantum spin trimer Cu-Mo-Cu in the form “up”-“down”-“down”-“up”. Another important feature of this compound is the appearance of the quasi-plateau at non–rational value of magnetization due to difference of the g-factors of the Cu- and Mo-ion in quantum spin trimers. The quasi-plateau is a nearly horizontal part of the magnetization curve where the corresponding zero-temperature ground state of the chain demonstrates slow, but monotonous dependence of the magnetization on the external magnetic field, while the $z$-projection of the total spin, $S{tot}^z$, is constant

    Seminar 184

    Aharonov-Bohm Effect In Coherent Transport True Square Lattice of Quantum Dots

    Levon Tamaryan

    Yerevan Physics Institute

    14:00, Saturday, 22 March 2014

    (YSU, Physics Faculty, room 326)

    Abstract: Generalized Schmidt decomposition of pure three-qubit states has four positive and one complex coefficients. In contrast to the bipartite case, they are not arbitrary and the largest Schmidt coefficient restricts severely other coefficients. We derive a non-strict inequality between three-qubit Schmidt coefficients, where the largest coefficient defines the least upper bound for the three non-diagonal coefficients or, equivalently, the three non-diagonal coefficients together define the greatest lower bound for the largest coefficient. In addition, we show the existence of another inequality which should establish an upper bound for the remaining Schmidt coefficient.

    Seminar 183

    Aharonov-Bohm Effect In Coherent Transport True Square Lattice of Quantum Dots

    Lyudvig Petrosyan

    Yerevan Medical University

    14:00, Saturday, 15 March 2014

    (YSU, Physics Faculty, room 326)

    Abstract: We study electron transmission through a periodic 2D array of quantum dots (QD) sandwiched between doped semiconductor 2D leads in a magnetic field parallel to the leads. We show that the coupling of dots via continuum of electronic states in the leads causes a Aharonov-Bohm oscillations of resonant tunneling conductance, relative to the single-dot case, when the magnetic field angle phi satisfies to the special condition Tan(phi)=p/q, where p and q are prime numbers.

    Seminar 182

    New solutions to YB equation, appearing at exceptional values of deformation parameter

    David Karakhanyan

    Yerevan Physics Institute

    14:00, Saturday, 15 February 2014

    (YSU, Physics Faculty, room 326)

    Abstract: At the simplest example of sl(2) algebra, which includes all regularities related to degeneracy of quantum algebras at exceptional values of deformation parameter, demonstrated new solutions, appearing for cyclic, semi-cyclic and nilpotent representations, leading to regular and for indecomposable representations, leading to non-Hermitian Hamiltonians. The latter can be treated in canonical form in the frame of Sklyanin approach.

    

  

