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1. Introduction

“Dielectric Waveguide” code is created for calculating Wakefield and Beam Dynamics in two layer dielectric waveguides with cylindrical and
rectangular geometries (Pic.1-Pic.3)
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Pic.3 Cylindrical two-layer dielectric waveguide




2. Field Calculation

2.1. Main Window

When program start user see main window. User can choose type of waveguide, longitudinal profile of bunch, edit parameters of
bunch, edit parameters of waveguides, select number of calculated modes, plot selected components of electromagnetic field.
Calculation of wakefield is realized for transverse point bunch or transverse Gaussian bunch (options PointX and PointY). For
rectangular geometry user have possibility to drag and drop transverse positions of bunch and view point.

First of all, user have to press button “Calculate” for Green function calculation. This button has to be pressed every time when
geometry parameters are changed. After “Calculate” is clicked program start to solve dispersion equation and calculate frequencies,
amplitudes of Green function in range limited by MaxY and MaxX numbers. For others actions (plot field for example) user press
button “Ok”.
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2.2. Bunch Profiles
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User bunch profile
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2.3. Menu of Main Window
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Table 1

1 . Specter of LSM sim. modes - 4 .
LSMsim_1.1 = E.83124 GHz H
LSMsim_1.2 = 18.4974 GHz
LSMsim_1.3 = 32.2701 GHz
LSkdzim_1.4 = 4E.7472 GHz
LSkdzim_1.5 = £1.4979 GHz
LSkdzim_ 1,6 = 7E6.3755 GHz
LSkdzim_1,7 = 91.3207 GHz
LSkdzim_ 1.8 = 106.306 GHz
LSkdzim_ 1,9 = 121.316 GHz
LSkdzim_ 1,10 = 136.342 GHz
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3.Beam Dynamics module

This module consist algorithm for beam dynamics calculations according to macroparticle methods.

3.1.Window of beam dynamics module
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1) Single bunch generation
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2) Multibunch generation (See Pic.10)
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4) Panel for running beam dynamics. User can calculate dynamics by steps
or run calculation on full time range. If user press “Run Job List” then
calculation results will be saved in folder Data. Names of folders are
names of tasks in Job List. There is code “BBU View” for watching these
results.
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5) Panel with calculation options. User can define energy spread in bunch,
choose geometry of waveguide, switch on/off space charge calculation,
Cherenkov filed, focus system, longitudinal and transverse field.
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6) This panel is made for saving values of beam dynamics and for
import/export data from others codes.
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7) This panel is for creating and editing of focus system (see Pic.12)
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4.Multibunch module

This module allows to calculate field created by sequence of bunches. User can create any numbers of bunches, control its parameters, watch
bunches in selected windows, calculate spectrum of wakefield and export data tom beam dynamics Module. Start work with panels “Initialize”. Then user
can add bunch or train of bunches.
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Pic. 14 Window of Multibunch module. User can see bunches in sequence or in different windows




