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                            Laser wakefield acceleration is a frequently utilised research methodology for enhancing the energy levels of lighter charged particles, specifically electrons, to relativistic magnitudes. In this investigation, we utilised a linear polarised Gaussian-like laser pulse that propagated along the z -axis through cold collisionless underdense plasma in weakly nonlinear regime. An external planer magnetic wiggler field is applied along the y -axis. The influence of various critical parameters, such as amplitude and propagation constant of wiggler magnetic field, amplitude of laser electric field and laser pulse length on the wakefield and electron energy gain has been studied. A wiggler-assisted laser wakefield accelerator, the electron energy and wakefield evolution can be tuned by the wiggler magnetic field strength. The numerical findings demonstrate that by varying the strength of wiggler magnetic field and laser electric field, the amplitude of the wakefield is affected significantly. Furthermore, the equality of the order of pulse length and plasma wavelength is essential to obtain energy efficient acceleration mechanism. By employing specific parameters, a maximum energy increase of 2.26 GeV is achieved. This research will aid in the development of an energy-efficient electron acceleration technology by choosing suitable laser and plasma parameters.
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                            The quantum-phase-field concept of matter is revisited with special emphasis on the introverted view of space. Extroverted space surrounds physical objects, while introverted space lies in between physical objects. Space between objects leads to a network structure of matter: a network in which one-dimensional spaces connect individual particles.
                        

                    
                

            

        







Dynamical Systems & Nonlinear Phenomena











    Unable to retrieve citations for this document

    
        
            
                
                
                
                    
                    

                    Retrieving citations for document...
                

            

        

    






    
        
            
            
                    
                    
                        
                            
                                
                                Requires Authentication
                            
                            
                                
                                Unlicensed
                            
                        
                        Licensed
                    
                
            December 5, 2023
            
                
                    Uncovering flow dynamic behaviors underlying oil–gas–water three phase flow using multivariate synchrosqueezing transform

                    
                
            

            
                
                    Lei OuYang, Weikai Ren, Ningde Jin

                
                
    
            
                Page range: 215-227
            
        


            

        

        

            
        

        
            
                
                    More
                    
                
            
            



    Cite this



            

    
    
        
            
                
                
                    

    Download PDF


                
            
        
    
    


        

        
            
                
                    
                        Abstract

                        
                            Oil-gas-water three-phase flow is distinguished by its intricate flow pattern. The analysis of experimental observations to reveal the oil-gas-water three phase flow’s dynamic behavior remains a challenging task. In this paper, firstly, a simulation investigation to compare the multivariate pseudo-winger distribution (MPWD) and multivariate synchrosqueezing transform (MSST) is presented. The cross term may be suppressed while maintaining high time-frequency concentration, according to our research on multivariate synchrosqueezing transform. The time-frequency analysis of various vertical oil–gas–water three phase flow patterns is then conducted utilizing MSST. The results from this study reveal that in various frequency bands, slug flow, bubble flow, and churn flow exhibit considerable temporal frequency variances. The MSST can effectively uncover the intrinsic connection between signal fluctuations and flow structure, and promote the understanding of various patterns of flow.
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                        Abstract

                        
                            The steady laminar flow of an incompressible Newtonian fluid in a porous annular duct with accelerated rotating walls is investigated. The flow is located in the polar plane and is driven by suction and injection at the walls. As required by conservation of mass with zero axial velocity, the fluid is injected into one of the cylinders, which becomes the upstream cylinder, and suctioned into the other, which represents the downstream cylinder. Only the case of the downstream cylinder at rest is examined. The duct gap ratio, the velocity ratio comparing the radial and azimuthal velocities, the Reynolds number, and the velocity coefficient that compares the fluid velocity at the upstream and downstream cylinders are the four parameters of the problem. The purpose of this research is to identify the prerequisites for the flow’s existence and determine how the aforementioned variables affect the flow velocity and pressure gradients at a fixed Reynolds number. The Navier–Stokes equations are replaced by the polar-plane vorticity equation, which is solved using the similarity-solutions method. The shooting technique, including the fourth-order Runge–Kutta algorithm, is used to produce numerical solutions. From the findings, physical understandings of the flow are derived. More specifically, we discover an unexpected interior zone where the fluid is perpetually at rest even while flow is present. The only solution found corresponds to the case of the inner cylinder upstream and rotating provided that the velocity ratio does not exceed the threshold of 0.1 with a velocity coefficient greater than 1.
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                            Na 5 Y(WO 4 ) 4 : 6 % Eu 3+ , 6 % R + (R = Li, Na, K) phosphors were synthesized using a high-temperature solid-state reaction method. Through a series of characterization methods, the crystal structure, morphology, composition, and luminescence properties of the sample are obtained. At the same time, the properties of Na 5 Y(WO 4 ) 4 : Eu 3+ phosphor added with alkali metal ions such as Li + , Na + , K + were also studied. The experiment showed the red light emission and fluorescence lifetime of Na 5 Y(WO 4 ) 4 : 6 % Eu 3+ are improved through the doping of low concentration alkali metal agents, and Na 5 Y(WO 4 ) 4 : 6 % Eu 3+ , 6 % Li + obtained the strongest red light emission intensity. The results indicate that the red emissions intensity of Na 5 Y(WO 4 ) 4 : Eu 3+ can be enhanced through the Li + alkali metal agents, which may lead to less use of Y 3+ and hence lower cost.
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                        Abstract

                        
                            The current study focused on examining the structural, mechanical, and optoelectronic properties of CuF, CuCl, CuBr, and CuI by the utilisation of the FP-LAPW method. The calculations reveal that GGA is a better fit than LDA for evaluating structural characteristics, including lattice parameters and bulk modulus. The examination of the band structure reveals that CuF exhibits metallic behaviour, whilst the compounds CuCl, CuBr, and CuI exhibit semiconducting properties, characterised by direct fundamental gaps (Γ → Γ) of 0.516, 0.425, and 1.049 eV, respectively. The peak absorption values for CuCl, CuBr, and CuI are located at 10.68 eV, 9.53 eV, and 7.68 eV, respectively. All materials have ultraviolet absorption peaks. Therefore, the compounds demonstrate substantial absorption in the low- and mid-ultraviolet wavelengths. The four compounds exhibit anisotropic properties, possess ductility, and demonstrate mechanical stability. These entities possess the ability to endure a wide range of temperatures. The thermoelectric performance of the three semiconductors, CuCl, CuBr, and CuI, was investigated. At 300 K, the k L values for CuBr, CuCl, and CuI, are 2.89 W/mK, 3.98 W/mK, and 3.56 W/mK, and the Gruneisen values are as follows: γ (CuCl) = 2.4087, γ (CuBr) = 2.4747, and γ (CuI) = 2.1962. At a temperature of 600 K, the k T value is found to be relatively low. The measured values for the k T of CuCl, CuBr, and CuI are around 1.7818 W m −1  K −1 , 1.5109 W m −1  K −1 , and 2.8580 W m −1  K −1 , respectively. At a temperature of 300 K, the Seebeck coefficients ( S ) for CuCl, CuBr, and CuI are measured to be 1192.7964 μV/K, 1170.5882 μV/K, and −65.7454 μV/K, respectively. At a temperature of 800 K, the p -type compound CuBr exhibits a maximum figure of merit (ZT) value of 0.6691, corresponding to a charge carrier concentration of 31.7926 × 10 20  cm 3 . The CuCl and CuI compounds exhibit the maximum ZT values of 0.52043 and 0.5609, respectively. In order to achieve the desired results, it is necessary to decrease the charge carrier concentration in CuCl to n = 0.514 × 10 22  cm −3 and increase the charge carrier concentration in CuI to n = 9.686 × 10 22  cm −3 ; alternatively, the chemical potentials should be decreased by 0.2563 Ryd and 0.3974 Ryd, respectively.
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                        Abstract

                        
                            Materials that are susceptible to pressure and external magnetic fields allow the combined use of both for caloric processes. Here we report investigations of the ferromagnetic-antiferromagnetic sawtooth chain that due to its critical behavior not only allows for both barocaloric as well as magnetocaloric processes but also features very large cooling rates in the vicinity of the quantum critical point.
                        

                    
                

            

        
















    Unable to retrieve citations for this document

    
        
            
                
                
                
                    
                    

                    Retrieving citations for document...
                

            

        

    






    
        
            
            
                    
                    
                        
                            
                                
                                Requires Authentication
                            
                            
                                
                                Unlicensed
                            
                        
                        Licensed
                    
                
            November 28, 2023
            
                
                    Excitation of proton firehose instability in magnetospheric cold and hot proton plasma: a quasilinear approach

                    
                
            

            
                
                    Muhammad Rashid, Muhammad Sarfraz, Muhammad Ahsan Shahzad, Muhammad Bilal, Aman ur-Rehman

                
                
    
            
                Page range: 289-297
            
        


            

        

        

            
        

        
            
                
                    More
                    
                
            
            



    Cite this



            

    
    
        
            
                
                
                    

    Download PDF


                
            
        
    
    


        

        
            
                
                    
                        Abstract

                        
                            Unstable states of different charged species in the solar wind and Earth’s magnetosphere are governed with the collective and collisional processes. For these dilute plasmas, the contribution of microinstabilities driven by the anisotropic particle distribution and heat flux becomes important in defining the stable/equilibrium states of electrons and ions/protons. The present paper highlights the key role of proton firehose instability to regulate an unchecked rise in the temperature anisotropy in these solar wind and magnetospheric environments. Right-handed circularly polarized proton firehose mode becomes unstable when the temperature condition of T ‖ p > T ⊥ p is satisfied, where the directional subscripts denote directions with respect to the ambient magnetic field. Based on the observations of magnetospheric multi-scale (MMS) space mission, we assume the bi-Maxwellian nature of the model distribution for the multi-component proton plasma. To study the time evolution of the unstable mode, we further allow the time variation in the cold and hot proton temperatures. For the choice of the initial conditions related with observations, we unveil the wave properties (growth and unstable wave number domain) corresponding to the cold/hot proton temperature anisotropy and the plasma betas of constituents proton components. In the back action of proton firehose instability, we highlight the time-scale modifications and saturation of initial bi-Maxwellian distributions and resulting wave-energy densities for various choices of initial cold-hot temperature anisotropy and plasma betas.
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