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Title：相对论速调管中间腔与调制电子束间的非线性互作用
Authors：陈永东，吴洋，谢鸿全，李正红，周自刚 

Sources: 物理学报,2013,62 (10): 104104 (SCI)
Abstract：在强流相对论电子束驱动的相对论速调管放大器中, 由于强流和高场强的影响, 尤其是中间腔具有高Q值, 微波腔与电子束之间的非线性作用很明显, 严重影响器件性能. 根据麦克斯韦方程组以及电子在微波场作用下运动方程给出了中间腔的束-波互作用自洽方程。从这些方程出发, 研究了调制深度和调制频率对间隙电压幅度和相位的影响。对比常规速调管的等效电路模型, 自洽公式给出的间隙电压幅值同粒子模拟结果更接近, 尤其是较高调制深度的情况。同时器件带宽随调制深度的增加而变宽, 这也同粒子模拟结果一致. 由此设计了一个S波段高增益相对论放大器, 在LTD (长脉冲螺旋线)加速器上开展了相应的实验工作, 实验上获得了1.1 GW的输出功率, 器件增益49 dB。
Keywords: 相对论速调管；非线性互作用；自洽方程
Title: Magnetic Force on the Walls of a Square Coaxial Transmission Line
Author: Lili Gao, Dekui Zhao
Sources: Journal of Magnetism and Magnetic Materials, 2013, 343:38-41(SCI)
Abstract: There is magnetic force acting on the wall of a square coaxial transmission line when TEM wave propagates in it. The self-inductance can be determined based on a conformal transformation for the field region, which demonstrates that the inductance only depends on the side length ratio of the two walls instead of the length of the walls. The magnetic force on each side of the walls is then calculated by employing the principle of virtual work. It is proved that the magnetic force has the same magnitude and opposite direction to the electric force. And then the electromagnetic force on the wall is zero. The general meaning of this conclusion for all kinds of coaxial transmission line is proposed.
Keywords: Magnetic force; Coaxial transmission line; Conformal mapping; Principle of virtual work
Title: The geometric structures, stabilities, and electronic properties of bimetallic Rb2Aun (n = 1–10) clusters: A density functional theory study
Author: Yanfei Hu, Fanjie Kong, Sujuan Wang, Yuquan Yuan, Liangping Jin
Sources: Journal of Molecular Structure, 2013, 1035:165–173 (SCI)
Abstract: The geometric structures, relative stabilities, growth patterns, and electronic properties of pure and Rb2-substituted Aun+2 (n = 1–10) clusters are investigated by using the density functional theory within generalized gradient approximation in conjunction with a valence electron basis set. The stable geometries with different spin multiplicities are determined. The results show that doping gold clusters with two Rb atoms dramatically affects the ground-state geometries of the pure gold clusters, the doped Rb atoms prefer locating on the surface and mirror symmetry positions, and the Au-capped Rb2Aun–1 clusters are the dominant growth pattern. The ground-state structures of Rb2Aun (n ⩾ 3) clusters tend to be considered as three dimensional configurations with a two dimensional (or only slightly tilted) gold subunits motif. The energetic and electronic properties of the Rb2Aun and Aun+2 (n = 1–10) clusters are strongly dependent on sizes and structures. The average atomic binding energies show that the doped Rb atoms enhance the stabilities of host clusters for the larger clusters (n > 5). Dramatic odd–even alternative behaviors are found in the fragmentation energies, the second-finite difference of energies, the HOMO–LUMO gaps, VIPs, and chemical hardness for both Rb2Aun and Aun+2 (n = 1–10) clusters. In addition, it is found that Rb2Au6 isomer is the most stable of the Rb2Aun (n = 1–10) clusters.
Keywords: AunRb clusters; density functional theory; geometries configuration 
Title: First-principle investigation of electric structures and thermodynamic properties for zirconium nitride under high pressure
Author: CUI-MING TANG, XIAO-XU CHEN, YAN-FEI HU, HONG-YAN WANG
Sources: International Journal of Modern Physics B, 2013, 27(14): 1350040 (SCI)

Abstract: In the frame of density functional theory, first-principles calculations have been carried out to investigate the structures, elastic constants, structural phase transition between B1 and B2 phases and thermodynamic properties of the zirconium nitride (ZrN) by means of the generalized gradient approximation. The equilibrium lattice parameter we obtained for ZrN in B1 phase is closer to the experiment results than previous theoretical results. In addition, the calculations of the elastic constants show that ZrN is a brittle material. What is more, based on third-order natural strain equation of state, the phase transition pressure 338 GPa for ZrN is predicted for B1–B2 transition. According to the quasi-harmonic Debye model, the thermodynamic parameters of ZrN have been investigated systematically.

Keywords: Density functional theory; elastic constants; structural phase transition; thermodynamic properties; zirconium nitride
Title: Dust-acoustic Solitary Waves of the Modified KdV Equation in a Warm Dusty Plasma with Cold and Hot Nonthermal Ions
Author: Hong-Yan Wang, Kai-Biao Zhang 

Sources: Journal of the Korean Physical Society, 2013, 63(6): 1146-1151（SCI）

Abstract: A theoretical investigation has been made for the propagation of small, but finite, nonlinear dustacoustic waves (DAW) in a collisionless, unmagnetized dust plasma that contains hot negativelycharged dust particles, cold nonthermal ions, hot nonthermal ions and Maxwellian-distributed electrons. The reductive perturbation method is employed to reduce the basic set of fluid equations to the modified Korteweg-de Vried (KdV) equation. How the amplitudes and the widths of the dust-acoustic waves vary with the plasma parameters is studied by using numerical simulations. Results show that not only the fast ion but also the number densities and the temperatures of the dust, the cold ions, the hot ions and the electrons all can play significant roles in determining the features of the amplitude and the width.
Keywords: Dust-acoustic wave; Solitary waves
Title: X-ray spectra of high temperature tungsten plasma calculated with collision radiative model
Author: Wang Jun, Zhang Hong , Cheng Xin-Lu 
Sources: Chinese Physics B, 2013, 36(4): 085201（SCI）

Abstract: Tungsten is regarded as an important candidate of plasma facing material in international thermonuclear experimental reactor (ITER), so the determination and modeling of spectra of tungsten plasma, especially the spectra at high temperature were intensely focused on recently. In this work, using the atomic structure code of Cowan, a collisional radiative model (CRM) based on the spin-orbit-split-arrays is developed. Based on this model, the charge state distribution of tungsten ions is determined and the soft X-ray spectra from high charged ions of tungsten at different temperatures are calculated. The results show that both the average ionization charge and line positions are well agreed with others calculations and measurements with discrepancies of less than 0.63% and 1.26%, respectively. The spectra at higher temperatures are also reported and the relationship between ion abundance and temperature is predicted in this work.
Keywords: tungsten plasma; high temperature X-ray spectra; collisional radiative model；
Title: Fractal dimensional analysis of runoff in Jinsha River basin，China 
Author: Yun Xia Xie, Shang Chun Zeng, Wen Sheng Wang
Sources: Applied Mechanics and Materials, Volumes 405 – 408(2013): 2181-2184 (SCI) 
Abstract: The hydrological processes are becoming more and more complex. Fractal dimension is one of the important measurements of complexity. This paper utilizes wavelets transform technique to calculate the fractal dimension of runoff for eight stations (Zhimenda, Shigu, Ganzi, Yajiang, Guili, Luning, Xiaodeshi, Pingshan ) in the Jinsha River Basin. The results show: the runoff series in the Jinsha River Basin is fractal; the approach for estimating the fractal dimension by using wavelet transform coefficients is feasible and effective; the fractal dimension of runoff reflect the influence of factors on the runoff
Keywords: Complexity; Fractal Dimension; Jinsha River Basin; Runoff; Wavelet
Title: MD Simulation on Evolution of Micro Structure and Failure Mechanism around Interactional Voids in Pure Al
Author: Yu Quan Yuan, Hua Yan Chen, Xiang Guo Zeng, Yan Fei Hu
Sources: Applied Mechanics and Materials, 2013, Volumes 444-445: 183-190 (SCI) 
Abstract: Experiments have shown that initial voids may exist in the manufacturing processes of pure aluminum, which adversely affect its mechanical properties. In this study, the process of plastic deformation around voids in pure aluminum was examined at atomic scale through molecular dynamics (MD) simulation. The Modified Embedded Atom Method (MEAM) was employed to characterize the atomic interactions in the pure aluminum with two voids. The calculation results revealed that the interaction of two voids endures three phases when the interval of the voids is increased: void coalescence, void coactions followed by the formation of a stress shield zone, and interaction vanishing. The critical parameters of the interval for the three phases were defined as well in this work. It was observed that crack initiated and further propagated near the voids along the slip systems of FCC crystal, which eventually caused structural failure. Meanwhile, the evolution of micro structure in the crack propagation process was investigated by means of Common Neighbor Analysis (CNA). The results showed that the phase transformation occurred near the voids during loading process.

Keywords: Common Neighbor Analysis; Molecular Dynamic (MD); Plastic Deformation; Pure Aluminum; Void
Title: 电子回流对相对论速调管稳定工作的影响
Author: 陈永东, 谢鸿全, 李正红, 吴洋, 黄华, 周自刚
Sources: 强激光与粒子束, 2013, 25(7):1770-1774 (EI)
Abstract: 模拟研究了电子束电压、电流及注入微波功率等参数对相对论速调管放大器中电子回流产生的影响，模拟发现注人微波过高、电子束电压过低及电子束电流过大都会导致电子回流。同时研究了回流电子对相对论速调管稳定工作的影响，研究发现，电子的回流会引起自激振荡，进而导致锁频锁相失败，器件不能稳定工作。
Keywords: 高功率微波；相对论速调管放大器；电子回流；自激振荡.
Title: Some common fixed point theorems for converse commuting mappings via implicit relation
Author: Xiao-lan Liu, Sunny Chauhan , Shikha Chaudhari
Sources: Mathematica Moravica, 2013, 17(1): 79-89
Abstract: In this paper, we utilize a class of implicit function studied by Imdad et al. [Some common ﬁxed point theorems in Menger PM spaces, Fixed Point Theory Appl. Vol. 2010, Article ID 819269, 14 pages] and prove a common ﬁxed point theorem for converse commuting mappings in Menger space. We give an example which demonstrate the validity of the hypotheses and degree of generality of our main result.
Title: 1维简单晶格振动热容的研究
Author: 包兴明，方敏，张豪
Sources: 河南师范大学学报（自然科学版）, 2013, 41(4):67-69 (中文核心)
Abstract: 研究了1维简单晶格振动热容，得到了热容的表达式,并讨论了高温、低温情况,得到了在低温极限情况下，1维简单晶格振动热容与温度成正比的研究结果。
Keywords: 晶格振动热容；格波；声子数密度   
Title: 几种硝铵类炸药在外电场作用下分子的静电火花感度和它们电子性质的关系
Author: 唐翠明, 陈晓旭, 王君, 胡艳飞
Sources: 四川大学学报（自然科学版）, 2013, 50(2):321-325(中文核心)
Abstract: 本文采用DFT-B3LYP方法,在6-31G*基组下研究了在有无外电场作用下的几种硝胺类炸药分子的最高占有轨道能量HOMO和最低未占据轨道能量LUMO以及能级能隙Egap的性质.同时也研究了这几种硝铵类炸药的静电火花感度与分子的能级间隙Egap的关系.经过分析得出,在有无外场作用下硝铵电火花感度的计算值跟实验值都很接近.
Keywords: 硝胺炸药；外电场；分子特性；电火花感度
Title: 双温非热尘埃等离子体中的尘埃声波

Author: 王红艳,张开彪
Sources: 四川师范大学学报（自然科学版）, 2013, 36(6):911-914 (中文核心)
Abstract: 考虑了弱高阶横向扰动的因素,对无磁化、无碰撞的由带负电的尘埃流体、满足非热分布的冷离子和热离子以及自由电子组成的尘埃等离子体为研究对象,使用约化摄动法得到了描述小振幅非线性尘埃声波的Coupled KP方程和孤波解.借助数学软件给出了数值模拟图,详细讨论了尘埃等离子体参数如快离子数、冷离子数密度以及冷离子与电子的温度对孤波结构的影响.从研究结果可以看出,这些参数均会影响和改变孤立波的振幅和宽度,而且会改变系统中出现的孤波类型.该研究对理解等离子体中的波动现象有重要意义。
Keywords: 尘埃声孤波；Coupled KP方程；双温非热离子     
Title: 双温非热尘埃等离子体中的孤波
Author: 王红艳, 张开彪
Sources: 江西师范大学学报（自然科学版）, 2013, 37(2):116-119 (中文核心) 
Abstract: 使用约化摄动方法得到了高阶横向扰动下的含有双温非热离子的无磁化尘埃等离子体中的MKP方程.经数值模拟分析可知,在该尘埃等离子体中,孤波的振幅和宽度均会随系统参数变化.
Keywords: 尘埃声孤波；MKP方程；双温非热离子     
Title: 高阶横向扰动下热尘埃等离子体中的尘埃声波
Author: 王红艳, 张开彪
Sources: 西北师范大学学报（自然科学版）, 2013, 49(2):32-35 (中文核心) 
Abstract: 以带负电的尘埃颗粒、电子、高温非热离子和低温非热离子组成的热尘埃等离子体为研究对象,使用约化摄动法得到了描述尘埃声波的MKP方程.借用数学软件研究了系统参数对尘埃声孤波结构的作用和影响.结果表明,与冷等离子体相比,尘埃流体的温度和快离子数的变化均会显著影响和改变孤波的振幅和宽度；振幅随低温离子的数密度和其温度与电子温度的比值的增大而减小.
Keywords: 孤波; 尘埃声波; MKP方程; 约化摄动法; 非热离子 
Title: TATB高温高压下初始分解反应的分子动力学模拟
Author: 王君, 郭峰, 程新路, 唐翠明
Sources: 四川大学学报（自然科学版）, 2013, 50(3):580-584 (中文核心) 
Abstract: 在凝聚相含能材料的反应过程中,反应体系往往需要高温高压的反应条件,且其中原子、分子的反应往往具有不同于气态分子的反应路径.因此,除需对体系分子的结构及电子性质进行计算分析外,还需对体系分子做反应动力学分析.本文采用ReaxFF分子动力学方法模拟了凝聚相下1,3,5-三氨基-2,4,6-三硝基苯(TATB)分子的初始反应过程,通过对分子产物随时间的分布、分子产物在不同时间段内的分布等分析,总结了其在反应初期的一些反应过程.结果显示,C-NO2键的断裂及质子转移为引起更复杂化学反应的初始反应.
Keywords: 反应分子动力学；舍能材料；高温高压；TATB；反应机理
Title：把握相对论的教学内核——物理真实的绝对性
Author: 杨志万
Sources: 大学物理, 2013, 32(4):28-32 (中文核心)

Abstract: 通过对相对论时空理论与绝对时空理论之间的内在联系的分析,强调了绝对性思想才是爱因斯坦相对论的灵魂,大学物理的"相对论"教学应突出物理真实规律的绝对性,时间和空间的相对性只需在时空理论的演绎中自然流露。

Keywords: 相对论时空观；绝对时空观；绝对性思想；灵魂；辩证否定；
Title：等离子体中离子声波的色散关系
Author: 张开彪
Sources: 安徽大学学报(自然科学版), 2013,37(4) : 51-54 (中文核心)

Abstract: 以含有满足玻耳兹曼分布的低温电子、远离平衡态的高温电子和离子组成的等离子体为研究对象,推导得到在该等离子体中传播的离子声波的色散关系.利用数值模拟方法讨论系统参数如快电子数、两种电子温度之比和数密度比值对离子声波的色散关系的影响.结果表明:系统参数的变化均会影响和改变着系统的色散关系,其中ω2随快电子数α的增大而增大.
Keywords: 色散关系；离子声波；非热力学平衡电子
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