[ Downloaded from opsi.ir on 2025-07-13 ]

AL S &

A5 - qg.yapr N,
24" Iranian Conference on Optics and Photonics (ICOP 2018) and ~~ Nk
9™ Iranian Conference on Photonics Engineering and Technology (ICPET 2018) )/ ﬁ,%"

Jan 30 - Feb 1, 2018 - Shahrekord University

2 lowdly g0 SO 50 (w9l Eang S by AL lowe Slowl gous Sl

ooljgalil )z dozs a8 Lo,

L)‘)"‘ IRNT SUSIFAIE Soe oKislos 4,95J.c cuSlisle u_i’jd oj)f

B CEIESh (ommblin oo SO Hgio 5o (ubiime (lowdly g0 S (5959 (909,50 by L] Al (p] jo-eunSy
iy g1 il piy salolan o Jlow Kooy 39 y0ud ¥ leo 3 JomaSlo ¥ olao 3 oolisiw! b «ygliio o3l (sl ol 60 oawy 2
2395 F A po gS— Sl S lawlone gy 3l oolisw! b Jwdl yis > aleo ol Jor b doldl 53 .consl 00 dslono pr g0 55 wdly Al
(6 it ansl galowsdly 30 (o3 0593 b il s (Slo Jab 45l (29 b oilowsdly g0 33 (Ey) oudly aIlso (o4 12501 lino
wblan gl 9 Wb Sloy Job (db ol Gul38l b (zg0g ;Km0 (b aIlis oo a5 apd o0 LG (goue g lh .cawl ouds
bgryo sl elyl g5bw e b 2l b 0gb o0 andi' g0 (P52 9 ol 3 owdly (J SulBI L g a8l ool (&)l

dloo 239 Bl 510,5L WyS (Bulid Heliie a1 598 Il ALSs Gl Slml o lowdly g0 9 (owglS LWL &

T (bl (s s oslS a9 e Gl el (plowdly e s lave dowdly b zoeg Son (S 0l g bdS

Numerical analysis of wakefield generated by a Gaussian microwave pulse

in a plasma waveguide

Reza Fallah, Seyed Mohammad Khorashadizadeh

Department of Physics, Faculty of Science, University of Birjand, Brjand, Iran

Abstract-In this paper, the propagation of microwave pulse is investigated in the rectangular waveguide filled with plasma in
the presence of constant external magnetic field. For this purpose, by using the Maxwell’s equations and the hydrodynamic
fluid equations, the differential equation is calculated for the wake potential in the plasma waveguide. In the following, the
differential equation is solved by the fourth order Runge-Kutta method, the distribution of the wakefield in the plasma
waveguide is simulated by assuming that the pulse duration is equal to the plasma wave duration. The numerical results show
that the microwave wakefield is amplified by increasing the pulse intensity, pulse width and external magnetic field, and
decreased by increasing the plasma density, the pulse frequency and the waveguide width. Therefore, by optimizing parameters

related to Gaussian pulse and plasma waveguide, creating a strong wakefield can be possible to accelerate the charged particles.

Keywords: Microwave-plasma interaction, Wakefield, Plasma filled rectangular waveguide, Gaussian microwave pulse,

External magnetic field.
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