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Investigating Matrix Methods to Measure Macroscopic Quantumness of the State of
Systems Made of Spin-1/2 Particles

Naseri, Moein'; Raeisi, Sadegh®

! Department of Physics, Sharif University of Technology, Tehran

Abstract

In This article we have introduced a new measure for quantum-macroscopicity of a system of spin-1/2 particles
using matrix tools and normal distribution functions.
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Estimating Evolution Time in Adiabatic Quantum Computation Algorithms for
Optimization Problems with Degenerate Answer

Hosseini, SayedMohammad; Davoudi Darareh, Mahdi; Janbaz, Shahrooz

Faculty of science Malek-Ashtar University of Technology, Shahin-shahr
Abstract

Estimating the evolution time of an adiabatic quantum computation (AQC) algorithm for an optimization
problem with more than one optimum answer, is a challenging open problem for the performance of these
algorithms. Here we introduce an approach for estimating the evolution time while reviewing the AQC
algorithm for graceful labelling problem.

Keywords: Quantum computation, adiabatic quantum computation algorithm, graceful labelling, estimating
evolution time

PACS No. 03.67.-a, 03.67.4c, 03.67.Lx, 03.65.Ta, 02.10.0x
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Entanglement of superconductor qubit- oscillator circuit

Kordi, Zeinab'; Amiri, Firouz'?

! Young Researcher and Elite Club, Khorramabad branch, Islamic Azad University, Khorramabad, Iran
2 Department of Physics, Islamic Azad University, Khorramabad, Iran

Abstract

Superconducting qubits have played a crucial role to understand the strong and ultrastrong coupling between
artificial atoms and cavities. We have solved the Schrodinger equation in different situation. Also we were
interested in calculating the dynamics of coherence between the qubit and LC circuit oscillator as a function of
time for different values of coupling strengths. Then we measure the entanglement of the states between
persistent-current states of the qubit and displaced Fock states of the oscillator by using the von Neumann

entropy.
Keywords:
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Calculation of the ground state entanglement of a two-dimensional spin 7-qubit
triangle lattice

Ghanavatit, Soghra; Jafarpour, Mojtaba?

!Physics Department, Omidiyeh Branch, Islamic Azad University, Omidiyeh, Iran
12 Physics Department, Shahid Chamran University of Ahwaz, Iran

Abstract

In this study, the ground states of a 7-qubit triangle lattice, in the presence of a magnetic
field are derived. Then it is shown that the external magnetic field is a tuning agent that
determines the global entangled states, the separable ground states and the states in between.
By detecting these states, it is easier to choose and use them in the various processes of quantum information.
Also, analyzing the results, it is revealed that by increasing the interaction parameters; the entanglement
appears in a larger range of the magnetic field.

Keywords: Ground state, Entanglement, Two-dimensional spin lattice
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Entanglement in superposed two-mode displaced number states

Batvandi abgah, Khadijeh' ; Afshar, Davood'” ; Jafarpour, Mojtaba'

'Department of Physics, Faculty of Science, Shahid Chamran University of Ahvaz, Ahvaz
? Center for Research on Laser and Plasma, Shahid Chamran University of Ahvaz, Ahvaz

Abstract

T
In this paper we consider superposed displaced number-states with = and 5 out of phase. Then, we investigate

the entanglement of these states using concurrence. We observe that two of the eight states under study are
maximally entangled in the all ranges of the parameters. The other states are entangled or separable depending

on the parameters involved.

Keywords: Displaced number states, Entanglement, Nonorthogonal states
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Investigation of the variation of thermal entanglement in an atom-cavity system with
random walk compared to without random walk state

Mohammadi.Mahmoud*, Jami.Safa 2
L2Department of physics, Mashhad Branch, Islamic Azad University, Mashhad, Iran

Abstract

An atomic-cavity system consists of an atom or group of atoms inside a cavity. When an atom in cavity is
stimulated by a laser pump, it is affected by the interaction of the atom and the field, with quantum behavior and
qusi-random walk. This can change the thermal entanglement.In this paper we investigated the change thermal
entanglemen of system in two different modes, with the preservation of random walk and without random walk.
The model is a two-level atom in the electrodynamic cavity in the Jain-Cummings model, which is propelled by
two laser pumps, longitudinal and transverse. The results show that the consideration of the atomic random
walk, the amount of thermal entanglement will reach zero at lower temperatures and the maximum and
minimum values will decrease.

Key word: Cavity QED, atom random walk,entanglement,pump laser
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The Entanglement Transferring in a six Qubits Systems with Heisenberg Model
Interaction in the Presence of Magnetic Field

Ghanavati, Soghra!, Sabour, Abbass?, Somayeh Mehrabankar3

2 Department of physics, omidiyeh branch, Islamic Azad University, omidiyeh, Iran
3Department of Physics, Shahid Chamran University of Ahvaz, Ahvaz, Iran,

Abstract
In this study, the transfer of entanglement of a spin ladder under the effect of magnetic field is investigated. The
interaction between the components of the considered system can be described by the Heisenberg model. Our
goal is to have the first pair as a string input with full entanglement and over the time, the entanglement of the
final pair reaches the maximum value (close to unit), and these maxima do not drop significantly. Also, the
entanglement of the middle pairs is almost zero, in other words, it transfers the unit entanglement.
Keywords: Entanglement, Spin ladder, Heisenberg model.
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Quantum Discord and Entropic Uncertainty Relation in the Presence of Quantum
Memory under Two-qubit XXX-Spin Chain Model in the Ground State

Haddadi, S."*"; Pourkarimi, M.R.2; Akhound, A.’; Ghominejad, M.
! Faculty of Physics, Semnan University, P.O.Box 35195-363, Semnan, Iran.
? Department of Physics, Salman Farsi University of Kazerun, Kazerun, Iran.
? Department of Physics, Payame Noor University, P.O.Box 19395-3697, Tehran, Iran.

Abstract
In this paper, quantum discord and entropic uncertainty relation in the presence of quantum memory are
studied under the effect of two-qubit XXX-spin chain Hamiltonian in the ground state. Based on analytical
calculations, there is a simple relation between the quantum discord and the entropic uncertainty, which
indicates a fully anti-correlated relationship between them.

Keywords: Spin chain; ground state, entropic uncertainty relation; quantum discord.
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Teleportation of squeezed states in the absence and presence of dissipation

Sehati, Nayere; Tavassoly, Mohammad Kazem; Ghasemi, Mahnaz
Atomic and Molecular Group, Faculty of Physics, Yazd University, Yazd

Abstract

In this paper at first we successfully teleport the unknown quantum state which is a superposition of squeezed
vacuum and squeezed one-photon state using the beam splitter in the absence of dissipation. In the continuation,
we use proper entangled channel for reaching to perfect teleportation in the presence of decoherence effect.
Finally, we consider another superposition of squeezed states and teleport it with another entangled channel. As
is seen, we could successfully teleport the considered superposition of squeezed states via choosing proper
entangled channels in the presence or absence of dissipation by applying appropriate conditions.

Keywords: Quantum teleportation, Beam splitter, Squeezed state, Dissipation.
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Generate Entanglement non-orthogonal coherence states between Josephson
junction and flux qubit.

Kabiri, Zeinab
Department of Physics, Faculty of Basic Sciences,
Shahed University, Tehran, 18155-159, Iran

Abstract

In this paper, first we purpose a design for creating entanglement between three Josephsonjunctions and two flux qubit.
With measurement of entanglement in basis of flux qubit,final state is a three qubit coherent state with non-orthogonal
basis. Using Mintertconcurrence, we measurement value of entanglement of three qubit coherent state. Weresult that
entanglement in this system is correlate to parameters 6 & a.
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Degree of non-Markovianity of quantum Brownian channel by Gaussian interferometric

power measure
Hesabi, Samaneh?, Afshar, Davood™?

!Department of Physics, Faculty of science, Shahid Chamran University of Ahvaz, Ahvaz
“Center for Research on Laser and Plasma, Shahid Chamran University of Ahvaz, Ahvaz

Abstract

In this paper, the non-Markovianity of Gaussian quantum Brownian channel is studied by Gaussian
interferometric power measure. To this end, we consider an Ohmic environment with Lorentz-Drude cut off and
two classes of initial states, i.e., the entangled thermal vacuum and the separable mixed thermal states. The
results show that the degree of non-Markovianity depends on the parameters of the environment, system and the
initial states. In addition, the degree of non-Markovianity calculated for thermal vacuum state can be

considered as that of the channel.

Keywords: Non-Markovianity, Quantum Brownian channel, Gaussian interferometric power
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Disentanglement via coherent population trapping in closed —loop quantum system
Amiri, Firouz!?; Kordi, Zeinab?
! Department of Physics, Khorramabad Branch, Islamic Azad University, Iran
2 Young Researchers and Elite Club, Khorramabad Branch, Islamic Azad University, Khorramabad, Iran

Abstract
In this paper we investigated disentanglement between the dressed atom and its spontaneous emission in double-
lambda quantum system. At the beginning entanglement was increased due to the interaction between the optical
laser field and four- level atom. By manipulating the optical laser field, entanglement was decreased via coherent
population trapping. In fact spontaneous emission by changing the population of the atoms through the energy level

was found to be a good source to create entangled system.
Entanglement, Closed- loop quantum system, Spontaneous emission, Reduced entropy.
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Controllable One Photon Blockade in Quantum Optomechanical Systems

Allahverdi, Hossein!; Dalafi, Alit

! Laser and Plasma Research Institute, Shahid Beheshti University, Tehran,
Abstract

In this article, the photon statistics in a weakly driven Optomechanical system (OMS) has been studied by exerting a
controllable displacement in the mechanical oscillator position. In order to confirm the occurrence of photon anti-
bunching, the one-time second-order correlation function g (0) of the cavity field has been investigated both
analytically and numerically. In the analytical calculation, the decay in the cavity field has been modeled by adding
a non-Hermitian term to the Hamiltonian and because of the weakness of the driving laser, we have limited the
Hilbert space of the system to the eigen-states with a maximum of three photons. In the numerical calculations, the
master equation of the system has been simulated by the QuTiP toolbox and the steady-state solutions have been
determined. Furthermore, an intuitive interpretation of one-photon blockade in terms of unharmonicity of the energy
levels of the system has been introduced by obtaining the eigen-energies of the OMS.

Keywords: Quantum Cavity Optomechanical Systems, Photon Blockade, One Photon Blockade, Generation of
Single Photons, Photon Anti-Bunching
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Study the Quantum Polarization of the Two-Mode Entangled Displaced Number States
via the Stokes Parameters

Karimi, Amir', Taherkhani, Morteza’

! Department of Physics, Abadeh Branch, Islamic Azad University, Fars, Iran
2 Department of Semiconductors, Institute of Materials and Energy, Karaj, Alborz, Iran

Abstract

In this paper, first we will introduce a new type of entangled quantum states named "two-mode entangled
displaced number states". Next, using the parity and displacement operators, we will define a new exponential
operator which by the action of it on the vacuum state of the field, we will construct the introduced entangled
states. In the continuation, using the Stokes parameters in classical optics and generalizing them to the Stokes
operators in quantum optics, we will study the quantum polarization of the constructed two-mode entangled
displaced number states for various number states.
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Study Of Clausius Inequality With Tsallis Entropy

Amiri, Saman?®; Mirzaee, Mahdi?

! Department of Physics, University of Arak, Arak,
2 Department of Physics, Arak University, Arak

Abstract

Nonextensive systems are based on Boltzmann-Gibbs statistical mechanics witch Tsallis entropy is one of the
important concept of this systems. One of the most important inequality in standard statistical mechanics is
Clausius inequality and in this paper with generalization extensive systems on the second law of
thermodynamics, we calculate Tsallis form of this inequality so named g-Clausius inequality.

Keywords:Tsallis entropy, Clausius inequality, Nonextensive systems
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Investigating Macroscopic Quantumness Features and Quantum Coherence
Naseri, Moein'; Raeisi, Sadegh®

! Department of Physics, Sharif University of Technology, Tehran

Abstract

In This article we have introduced a new measure for quantum-macroscopicity using matrix tools and normal
distribution functions.
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Investigation of entanglement between two two-level atoms in two distinct

optomechanical cavities connected by an optical fiber
Fathi, Mohammad Ali '; Baghshahi, Hamid Reza?; Mirafzali, Sayyed Yahya %; Khanzadeh, Mohammad *

' Department of Physics, Faculty of science, Vali-e-Asr University of Rafsanjan, Rafsanjan

Abstract

In this paper, due to the importance of the discussion of entanglement and its observation in optomechanical
systems, we examine the entanglement between two atoms in a physical arrangement of optomechanical systems
using concurrence measure. Physical arrangement consists of two cavities with moving mirrors at one of two
ends of each cavity, so that there is a two-level atom inside each cavity. The numerical results show that the
amount of entanglement between two atoms can be sensitively controlled by choosing the constant coupling

between the cavity and fiber mode.

Keywords: Quantum entanglement, Optomechanical cavity, Optical fiber , Concurrence measure
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Correlation between two coupled dissipative Van der Pol oscillators

Delavari, Saeidel; Ameri, Vahid!; Askari, Alidad!

! Department of Physics , Faculity of Science , University of Hormozgan , Bandar Abbas,

Abstract

In this study, the correlation between two coupled dissipative van der pol oscillators in quantum system the
effect of temperature has been studied. According to that the mutual information is one of the criteria for
correlation measurement. Measuring the mutual information between oscillators by using quantum simulation
software called Qutip, we can investigate the effect of dissipative coupling on correlation of two van der pol
oscillators, and showed that quantum dissipative coupled improves the correlation between coupled dissipative

van der pol oscillators.
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Quantum heat engine in the cylindrical box

Azimi, Hadiseh; Hasanpour, Sara; Faizi, Esfandyar
Department of Physics, Azarbaijan Shahid Madani University, Tabriz, Iran
Abstract
In this paper by solving Schrodinger equation and obtaining its eigenvalues and eigenfunctions of a particle in the
cylinder with cover and by investigating of first law of thermodynamic, we evaluated work and heat. Then by using
these quantities we calculated the efficiency of quantum Otto heat engine within the cylinder, in terms of roots of

Bessel functions..

Keywords: Quantum heat engine, Quantum thermodynamic process, First law of thermodynamics
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Quantum key distribution with two-dimensional polarization-phase protocol

Mehri Toonabi, Ali'; Davoudi Darareh, Mahdi'; Janbaz, Shahrooz"

' Department of Physics, Malek Ashtar University of Technology, Isfahan
" Physics Group, Malek Ashtar University of Technology
" Mathematics Group, Malek Ashtar University of Technology

Abstrac

In this paper we introduce a new QKD protocol, we call it two-dimensional polarization-phase protocol (TD-
POP). In this protocol, which has fully empirical implementation capability, two degrees of freedom,
polarization and phase of photons are used to encode the information. Increasing the sifting parameter,
increasing the secure key generating rate in short distances, and increasing the error resulting from tampering
by the eavesdropper in the system, which increases the likelihood of its detection, are the protocol's advantages
compared to the polarization or phase standard BBAY protocol.

Keyword: Quantum Key Distribution, BBA¢ Protocol, TD-POP Protocol, Compound Protocols of QKD
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Protection of an Unknown Quantum State against Decoherence of Pauli Channel by
Weak Measurement

Ozra, Heibati

Department of Fundamental Sciences, Aazarbaijan Shahid Madani University, Tabriz,

Abstract
In this paper, we present a scheme to protect quantum state of an unknown qubit which interacts with a
dissipative reservoir, using weak measurement. We show the scheme is effective for the Pauli channel.

Keywords: qubit, weak measurement, decoherence, Pauli channel.
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Correctable Errors for Nine qubit CSS code in depolarizing channel

Majd, Nayereh; Ahmadi, Maryam

Quantum Science and Technology Group, Department of Engineering Science, College of Engineering, University of
Tehran, Tehran1136-4563, Iran.

Abstract

Quantum information transferring through quantum channels always has been interfered by the errors and its
protection against the noise is essential. In this paper we have introduced a nine qubit CSS code from basis
vectors of two linear classical codes for protecting information in depolarizing channel. From the stabilizers of
this code and its anti-commutations with the errors we can obtain its error syndromes by using Feynman
Library. We find that there are errors with unique syndromes in which we can detect and correct the errors
exactly. Finally we have reported our correctable errors with their detecting syndromes in a table.

Keywords: CSS code, depolarizing channel, error syndrome, Feynman Library.

PACS No.  (03.67.-a, 05.40.Ca).
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Determination of Entropy Production for a Quantum System by Using the Monogamy
Properties

Soltani, Eghbal’; Faizi, Esfandyar'; Behzadi, Naghi"; Ahansaz, Bahram'

' Department of Physics, Shahid Madani University of Azarbaijan,Tabriz
"Research Institute for Fundamental Sciences, University of Tabriz, Tabriz

Abstract
In this paper, we consider a system A that is correlated with an auxiliary system B, which in turn interacts with
the environment E. In the presence of the auxiliary system B, the amount of created classical and quantum
correlations between the system A and the environment can be obtained by using existed monogamy
properties and consequently the associated entropy production is determined. As an example, this scenario is
illustrated by considering the systems A and B as two-level systems undergoing an amplitude damping
process and generalized amplitude damping process.

Keywords: Entropy production, Classical correlation, Quantum correlation, Monogamy properties
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Entanglement in Three-qutrit Graph States
Akhound, Ahmad'; Chaman Motlagh, Mohammad Ali'; Haddadi, Saeed'?
! Department of Physics, Payame Noor University, P.O.Box 19395-3697, Tehran, Iran.
? Faculty of Physics, Semnan University, P.O.Box 35195-363, Semnan, Iran.

Abstract

In this paper first by using the symmetry, we obtain non-isomorphic multi-graphs of a three-qutrit system. In the
next step, we calculate the entanglement of the quantum states corresponding to the multi-graphs, and we
conclude that all multi-graph states of the three-qutrit system are in three categories. In addition, we show that

graph states and its stabilizing elements can be used to identify and correct quantum errors.
Keywords: Entanglement, Multigraph states, Generalized concurrence, Qutrit.

PACS numbers: 03.67. Mn, 03.65.Ud, 03.67.Hk
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Efficiency and work quantum Otto engine for Péschl-Teller potential

Hashemi Abbasabadi, sajjad; Markazi, Mohammad Reza; Mirafzali, Sayyed Yahya; Baghshahi, Hamid Reza

Department of Physics, Faculty of Science, Vali-e-Asr University of Rafsanjan

Abstract

In this paper, by use of particle in the Pgschl-Teller potential as the working substance for quantum Otto
engine, by changing parameters of potential in the adiabatic process, which make change with different ratio in
energy levels, the efficiency and net work are investigated. The results show that the use of this working

substance increases the efficiency and net work.

Keywords: Quantum Otto Engine, Poschi-Teller Potential
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Rotation Invariant Quantum Cryptography Using Radial Quantum Number of the
Laguerre-Gaussian Beam

Mohaddeseh Maddahi, Farnaz Farman, Alireza Bahrampour
Departemant of Physics, Sharif University of Technology,Tehran
Abstract

Radial quantum number (p) of laguerre-gaussian beam is one of the light’s degrees of freedom in infinite-
dimensional Hilbert space, which is used in quantum communication and quantum cryptography protocols. In
this paper, we propose a way for implementing BB84 protocol in higher dimensions by encoding information on
rotation invariant states of p that transmitter and receiver do not need to align their frames. The Capacity of
the channel and also its security are increased.
Keywords:Orbital angular momentum, Quantum key distribution, Radial quantum number, frame independent
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Increasing the quantum correlations using squeezing

Gholami, Afsaneh; Ameri, Vahid; Askari, Alidad

Department of Physics, Faculty of Science, University of Hormozgan, Bandar Abbas

Abstract

In this paper, we study the effect of squeezing on the correlations in a quantum system, which consist of two
cavity-qubit systems. The mutual information, classical information and quantum discord of system are derived
for two coherent and squeezed pumps. The result shows the squeezed pump enhances the correlations in this

system.

Keywords: Quantum correlation, Quantum discord, Mutual information, Squeezed field, Cavity qubit system
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The role of the symmetry of quantum states in calculating
the entanglement of formation

Akbari-Kourbolagh, Yahya'; Shahhoseini, Elham’

"I Department of Physics, Azarbaijan Shahid Madani University, Tabriz,

Abstract

It was shown that the symmetry of quantum states can greatly simplify the calculation of the entanglement of
formation and leads to an analytic form in some cases. In this paper, first we review some of the symmetry
transformations of quantum states and describe why and how this symmetries can simplify the calculation of the
entanglement of formation. Then we review the calculation for two well-known classes of symmetric states,
Werner and Isotropic states.

Keywords: Entanglement of formation measure, Symmetry, Werner state, Isotropic state
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Non classical correlation of target-devicein post-selected weak measur ement

Nahvifard, Elahe

Physics group, Imam Khomeini International University ,Qazvin

Abstract

If we suppose that any classical interaction between the target and the probe systems leads to the generation of
some classical correlations we can introduce a definition for state non-classicality in post-selected weak
measurement of an observable based on the generating function of the sequence of all its weak moments.
Keywords: weak measurement, post-selection, non-classical states.
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Revival Macroscopic Entanglement
Mohammad Bohloul * Parvaneh NajmadiY
' Department of Physics, University of Payame Noor University, Tehran

' Department of Mathematics, University of Payame Noor University, Tehran

Abstract

Interference is one of the methods of producing entanglement. In this article, we first analyze the
interference. Then we produce a macroscopic entangled state with two squeezed modes. The
entanglement of these two modes is reduced by increasing the squeezing parameter. By interfering, these
two modes, and using the analytical method, we investigate to see if interference can restore the

entanglement.
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Simulation of the One Dimensional Schrodinger Equation on the IBM Quantum
Computer Simulator

Shokri, Sina; Pooshgan, Roghayeh; Rafibakhsh, Shahnoosh; Faeghi, Rita
Department of Physics, Faculty of Science, Science and Research Branch, Islamic Azad University, Tehran, Iran

Abstract

In this paper, using a quantum algorithm, we solve Schrodinger equation for a particle in the one dimensional
finite square well on the IBM gquantum computer simulator. As the energy of the system exists in the phase of the
time evolution operator, this algorithm consists of the time evolution of the quantum states, discretization of the
wave function and the iterative phase estimation. We execute this algorithm using a Python software kit (QISKit)
and calculate the value of the energy for the ground state and the first excited state.

Keywords: Simulation, IBM Quantum Computer, Quantum Circuit, Time Evolution, Quantum Phase Estimation
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Dynamics of entanglement and quantum statistics in the interaction of two a-type three-

level atoms with SU(1,1) coherent field

Somandar, Elham; Tavassoly, Mohammad Kazem; Hassani Nadiki, Marziyeh; Yazdanpanah, Navid;

Atomic and Molecular Group, Faculty of Physics, Yazd University
Abstract

In this paper we study the entanglement between two 4-type three level atoms interacting with the SU(1,1) coherent
state field in an optical cavity. To achieve the purpose, after presenting the suitable form of Hamiltonian for the
under-considered system and solving the corresponding time-dependent Schrodinger equation witch results in
obtaining the form of the associated state vector, the dynamical quantities of the system can be studied. In the
continuation, via calculating the linear entropy as a criterion for entanglement, the entanglement between one
atom and the other evolved subsystems is calculated and analyzed. Finally, the quantum statistical properties of
the field, as a non-classical property of the system, will be discussed via studying the Mandel parameter. We will
observe that, the sub-Poissonian statistics as well as the entanglement have been observed. Also, within both
considered quantities the collapse-revival phenomenon, which is a further nonclassicality criterion, can be clearly
observed for g-SU(1,1) coherent state parameter enough greater than zero.

Keywords: Entanglement, entropy, three level atom, SU(1,1) coherent state field.
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Determining the optimal frequencies for the biological system: fidelity approach

Behnia, Sohrab?; Hosseinnezhad, Parisal; Fathizade, Samira?!

! Department of Physics, Urmia University of Technology, Urmia

Abstract

Natural quantum systems play a significant role in new studies and technologies, so evaluating such systems is
very interesting and important. These systems are open quantum systems that constantly affected by
environmental factors and forced to interact with surroundings. Hence, studying their performance regardless
of the environment is ineffective. The studied natural quantum system is a photosynthetic system that exposed to
sunlight. By calculating the system fidelity, it is possible to determine the optical frequencies with maximum
exciton transfer. By the approach and with certain frequencies, we are able to design and construct artificial
photosynthesis systems and devices with maximum efficiency.

Keywords: photosynthesis system, chlorosome, fidelity
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Quantum correlation of two optomechanical cavities in a non-mrkovian common
bath

Daray, Moayedeh?!; Zamir Anvari, Javid?; Ameri, Vahid®; Nadafan, Marzieh*

! Department of Basic Sciences, University of Shahid Rajaee, Tehran,
2 Department of Basic Sciences, University of Shahid Rajaee, Tehran,
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Abstract

Open quantum systems interact with their environment. this interaction induces dissipation and decoherence.
In most cases, the dynamics of these systems are non-markovian. And to solve it, we need to go beyond the
Markovian approach. In this paper, we try to obtain a reduced-density matrix of a system using a numerical
HEOM approach in non-markovian dynamics. Simulation of the system using the software of the qutip.
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Effect of dissipative coupling on correlation in optomechanical cavity

Mousavi hakami, Seyyede Kobra; Ameri, Vahid, Askari, Alidad
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Abstract
In this paper, considering a system of two cavities, each consist of a qubit and a cavity field where the optical
mode of cavities are dissipatively coupled, we investigate the effect of this coupling on the correlation between
the atoms. Mutual information, quantum discord, and fidelity between the qubits are derived. In addition, the
cases of dissipative coupling and direct coupling of the cavities have been compared.
Keywords: Dissipative coupling, Correlation, Quantum discord, Mutual information, Optical cavity
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A proposed holonomic quantum gate based on a composite optomechanical system

Rasa, Seyed Mohsen'; Bathaee, Marzieh'; Bahrampour, Alireza'

! Department of Physics, Sharif University of Technology, Tehran, Iran
Abstract

In this paper we propose a composite optomechanical quantum gate based on the geometrical phase which is
able to evolve simultaneously the optical and mechanical systems. This gate is a 4-component system including
two optical cavities and two mechanical resonators. We show it is possible to quantum computing through both
photon and phonon qubits simultaneously. Moreover, this scheme leads to a generation of a universal
holonomic quantum one-qubit gate which affects separately on optical and mechanical system. The holonomic
optomechanical quantum gate is robust to control errors.

Keywords: Geometric phase, holonomic quantum gate, Optomechanical system
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