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	摘要(中)	以往的粒子碼（particle code）中，包含了許多尺度的物理，在研究某一尺度之現象時，會有其他尺度現象的參雜其中。粒子迴旋動力碼將原本的小尺度高頻現象經由相位平均濾除，可用來研究低頻現象之微擾動現象。其方法是解Vlasov-Poisson equation，此方程與普通的Vlasov equation不同。前者已經對拉索夫方程做相位的平均,其特點是可除去運動方程中的粒子迴旋效應。因為已經消去了粒子迴旋的效應，所以對研究低頻之物理現象，此模擬碼將優於以往的粒子碼。且因為將此迴旋效應消除，便可利用較大之時間間隔（WH*Dt<=1）與格子點（Dx/zo(s)<=1）進行模擬，其中WH為靜電切變-艾爾文頻率（electrostatic shear-Alfven wave frequency）， 遠小於電漿頻率Wpe因此其時間間隔可擴大，縮短模擬的時間。對於低頻大尺度現象的波動，可以用此迴旋動力碼進行模擬。此文中將從新的數值方法建立迴旋動力碼，並討論迴旋動力碼與一般粒子碼不同之處，並分別就相同的個案進行粒子碼與迴旋動力碼之模擬實驗，將其結果進行比較，可以證明上述迴旋動力碼的優點。
	摘要(英)	In the past simulation, particle code consistent many scale physical phenomenon, but these are mixed. When aiming at large scale, low frequency phenomenon, it can’t be recognized from simulation result. Gyro-kinetic simulation can filtered small scale, high frequency waves by average the gyro-phase angle, so it can be used in studying the low frequency wave. The main method is to solve Vlasov-Poisson equation, which different from Vlasov equation is moved out the phase angle.


Vlasov-Poisson equation averaged the phase angle, and can vanish the gyro-effect from equation of motion. Because of eliminating the gyro-effect, the simulation can use larger time step（WH*Dt<=1）and larger grid（Dx/zo(s)<=1）,where the electrostatic shear-Alfven wave frequency WH is much smaller then the plasma frequency Wpe. Using larger time step and larger grid can reduce the total computer time.


The following is used the new numerical method to construct gyro-kinetic code, and compared its result with particle code simulation result. Its comparison shows the advantage the previous discussed.
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