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Abstract

In a calculation using the EGS4 code, it is important and convenient to check the geometry for the
calculation and particle trajectory visually for validating the of calculation conditions. Also, a
graphical interface is useful for understanding the interactions. This report describes the program
cgview, which displays 3D geometry (ex, CG) and particle trajectory information, and the EGS4
user code to produce the necessary data. This report describes the equivalent contents in both

Japanese and English.
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1. Introduction

The EGS4 Shower Display system (cgview) is used to display three-dimensional particle
trajectories of electrons, positrons and photons on a windows PC. The data of particles’ trajectories
are calculated by using the EGS4 code system.

The first EGS4 particle trajectory display system was developed for a graphic terminal of an IBM
main-frame computer. Then, EGS4_Windows_2 was made using the PHIGS package on a unix
workstation. The EGS4 particle trajectory display system for MS-DOS PC was developed at KEK,
and updated for the windows PC. However, only the cylinder and slab geometry can be displayed on
this system.

It is possible to describe a complicated geometry using “Combinatorial Geometry (CG)” in the
EGS4 calculation. The EGS4 Shower Display system (cgview) is used to display three-dimensional
particle trajectories of electrons, positrons and photons together with the geometry described in CG.
It is possible to check if the geometry is properly input or not on a three-dimensional display using
cgview. The time to prepare the geometry may be reduced by using cgview.

Sections 2 to section 10 of this report describe the computer environment, installation and
operation of cgview. Users can understand the function of cgview by reading this part while running
cgview with sample data.

Section 11 describes the structure of the particle trajectory and geometry data. This data is sent

from EGS4 to cgview. Section 12 describes the EGS4 user code used to produce this data.



2. Environment

Hardware : PC/AT-Compatible machine

oS : Linux + X-Window System (recommened RedHat 8.0)
Display color  : It is recommended to use 16 bit.

Load module  : Itis necessary to use glx module.

please make a change X-Window config file(/etc/X11/XF86Config-4) and
Restart X-Window.

Section "Module"

Load "glx" <-Add
Load XXXX
End Section
OpenGL . It is necessary OpenGL library.

if library is not in computer, please install MESA library(OpenGL like).
URL : http://lwww.mesa3d.org/



3. Outline of functions
3.1 Functions for the geometry display
1) The following 4 kinds of geometry data are displayed:
- Spheres of co-center.
- Cylinders of co-center line.
- 3-dimensional slabs.
- CG (combinatory geometry)
2) Method of display (default is plane)
- Plane display
- Wire-frame display
3) Level of display

The following 3 levels can be specified for displaying the geometry:

- Body ...Display of each body can be turned ON/OFF with a specified color.
- Zone ...Display of each zone can be turned ON/OFF with a specified color.
- Material ...Display of each material can be turned ON/OFF with a specified color.

4) Hide a part of the geometry
By specifying a virtual box, it possible to hide a part of the geometry which overlaps with the
virtual box. Please specify the minimum and maximum of x-, y- and z-directions of a virtual
box. If some of them are left blank, the minimum and maximum values are automatically set
from the data being displayed.

5) Area of the display
The area of the display is automatically set using input data.

6) Axis for the display
The axis for the display can be selected from the following 4 sets. A right-hand system of
coordinates is adopted:

-Z-Y ... Z-axis plus in right direction, Y-axis plus for upper direction (default).
-Y-Z ... Y-axis plus in right direction, Z-axis plus in upper direction.
-X-Z ... X-axis plus in right direction, Z-axis plus in upper direction.
- X-Y ... X-axis plus in right-direction, Y-axis plus in upper direction.

7) Specification of the background color
It is possible to select the background color (default color is black).

8) Specification of the character color
It is possible to select the character color (default color is white). Characters are used in the axis,
title, memo etc.



9) Correction option in specifying zones
Zone may not be properly displayed due to a numerical problem of the computer. This tends to
happen when subtraction of the body is performed. To correct this, the size of the subtracting
body is made bigger. The amount of correction is calculated from the following items and
equation:
- Correction factor ... A correction is specified as ratio to the original length (default = 1E-6).

- Correction value ... Specify a correction value directly (default=0.005cm).

Corrected length = original length + original length * correction factor + correction value

3.2 Function regarding particle trajectory display
1) The following 3 kinds of particles are displayed:
- Photon (gamma,x)
- Electron (e)
- Positron (e")
2) The following items can be specified:
- History region
By inputting the upper and lower boundaries of the history, the area of history to be displayed
is specified. If not specified, the minimum and maximum history numbers are automatically
used. Also, by specifying the number of the last history, that number of the last part of the
history is displayed.
- Line color

Specify for each kind of particle.

Photon - Yellow(Default)
Electron - Red
Positron - Blue

- Line type

Select line type from the following 4 types for each particles: The default value is the solid
line for all particles.
[Solid, Chain, Dot-chain, Double dot chain]
- Line width ... Possible to select the line width for each particle. The default is 1.
- Turn ON/OFF ... Displaying each kind of particle can be turned ON/OFF.
- Energy region
By specifying the energy region for each kind of particle, it is possible to turn off displaying
particles whose energies are outside of the specified energy region. If not specified, 0 and

1E+15 are specified as the lower and upper boundary, respectively.



3) Particle weight
It is possible to modify the line width using WEIGHT information of each particle. The width
of each particle is set as the line width for each kind of particle * WEIGHT. If the WEGHT
value is not written in the input data, 1 is specified for all points.

4) LATCH
It is possible to control the turning ON/OFF display by using a flag for each history. Also,
turning ON/OFF latch function can be specified.

3.3 Function using mouse

The following 3 functions are related to mouse operation:

1) Zoom in/out
Move mouse while pushing the right button of the mouse.Zoom in and out by moving the
mouse downward and upward, respectively.

2) Parallel movement
Move the mouse while pushing both the right and left buttons or the central button of the
mouse.

3) Rotation

Move the mouse while pushing the left button of the mouse.



3.4 Peripheral functions

1) Functions on the displaying axis
- Turning ON/OFF of axis
- Unit of scale ... Unit of scale for the axis (default is cm).
- Interval of scale ... Interval of the scale line (default value = 1).
- Scale length ... Length of the scale line for the axis (default value = 0.25).
- Arrow size ... Arrow size at the top of the axis (default value = 1)
- Character size ... Character size for a scale label (default value = 1)
- Character space ... Character space for a scale label (default value = 5)

2) Functions on displaying a title box
It is possible to add a title box in a displayed figure. The user inputs the contents of the title box.
The position of title box can be changed using the mouse. (Multi-line input is allowed for the
title box.)

3) Functions on displaying the memo box
It is possible to add a memo box in a displayed figure. The user inputs the contents of the memo
box. The position of a memo box can be changed using the mouse. (Multi-line input is allowed
for the memo box.)

4)Functions on displaying a legend
It is possible to add a legend of particles in a displayed figure. The contents of the legend are:
- Region of history being displayed
- Line type and color for each particle

5) Functions on saving a figure
It is possible to save a figure displayed on the screen in a bit map file.

6) Open a X-Terminal window
It is possible to open a X-Terminal window from the main window of cgview.

7)Read a file in again
It is possible to read in the current data file. Specification of file name is not necessary. After an
EGS4 calculation is finished, the data file can be read in again to see the calculated result.
Using this function a semi-interactive use of EGS4 and cgview is possible.

8) Initialization of a specification

It is possible to clear the specifications for the display and use default values.



3.5 Function to create geometry data
CGVIEW can be used to help create geometry data for an EGS4 calculation. Only CG data are
supported for this function. Input geometry data of the EGS4 code to CGVIEW, and check them
in a 3-dimensional figure on the screen. Also, it is possible to save created data. This data can be

used as a CG input file in an EGS4 calculation.

3.6 Function to check geometry data
CGVIEW can be used to help check geometry data for an EGS4 calculation. Input Start Position
and Direction for particle. CGVIEW checks a geometry data at middle point of boundaries. if
zones overlap, no define zone or outside zone's material number is not 0 then CGVIEW prints an

error message.

boundary  boundary boundary

Position

check point




4. Installation
1) Please make a install Directory and Move.
ex) if install in /usr/local/cgview
[ ~ J# cd /usr/local
[ /usr/local J# mkdir cgview
[ /usr/local J# cd cgview
2)Set CD-ROM to PC and copy cgview_eng.tar.gz to install directory.
[ /usr/local/cgview ]# mount /mnt/cdrom
[ /usr/local/cgview ]# cp /mnt/cdrom/cgview_jpn.tar.gz ./
3)Extract a cgview_eng.tar.gz
[ /usr/local/cgview ]# tar zxvf cgview_eng.tar.gz
4)Copy shared library to /usr/lib and make a Symbolic link.
[ /usr/local/cgview ]# cp ./libborqt-6.9.0-qt2.3.s0 /usr/lib
[ /usr/local/cgview ]# cd /usr/lib
[ /usr/lib J# In -s /libborqt-6.9.0-qt2.3.s0 ./libborqt-6.9-qt2.3.s0
if you aren't get root,use LD_LIBRARY_PATH.
[ /usr/local/cgview ]# In -s ./libborqt-6.9.0-qt2.3.s0 ./libborgt-6.9-qt2.3.s0
*pash  ksh
[ /usr/local/cgview J# export LD_LIBRARY_PATH=$LD LIBRARY_PATH:./
*csh - tesh
[ /usr/local/cgview ]# setenv LD_LIBRARY_PATH '$LD_LIBRARY_PATH"./



5. Start up

The following main window appears on the screen after cgview starts properly.

te

Mm @




6. Basic operation
6.1 Read in data file

To read in file, select [File]-[Read geometry/trajectory data] in the main menu. Then, file dialog
is displayed. Specify the file to be read in.

rajectory and 2

Eile Help

: am to d
bdaking geometry data "y and ¢

Open X-Terminal Window

Exit

6.2 Read in data file again
When the current data file is modified by an EGS4 calculation, it is possible to read in the current
data again. To read in again, please select [File]-[Reload]. By using this function, the
semi-interactive use of cgview and EGS4 is possible.

L ACEYTE = Afhaome

| FEile Environment Displayaxis Axis Projection DisplayType Help

Bead geometry/trajectory data

RelLoad

Save as

baking geometry data

Dpen #-Terminal Winodow

Exit
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6.3 Save displayed particle trajectory
It is possible to capture a currently displayed particle trajectory picture and save it. The file type
for the saving is a bitmap (extension is bmp) . In the main menu, select [File]-[Save as]. Then, file
dialog appears to input the file name. Input the file and click “Save”, and then the displayed
picture is saved.

L ACEYTER - Ahome

Eile Environment Displayfxis Axis Projection DisplayType Help
Bead geometryirajectary data
FelLoad

Making geometry data

Dpen X-Terminal Window

Exit
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6.4 Open a X-Terminal window
When a user needs to open a X-Terminal window to run an EGS4 calculation, select [File]-[Open
Shell window] in the main menu. Then command prompt window shows up, as indicated in the

lower figure.

L ACCYIER = Afhome =
| File Environment DisplayAxis &xis Projection DisplayType Help
Bead geometryArajectory data
Feload
Save as

bdaking geometry data
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6.5 Indicates help on how to use cgview
When a user needs to indicate help on how to use cgview, select [Help]-[Usage] in the main menu.

Then table of contents of help shows up. The user may read/print out the necessary items.

VACEYTEN - dhomelluin-d/datadzoft /cgviewdopening .p

Eile Environment Displayf=is Axis Projection DisplayType Help

6.6 Termination of an application

Select [File]-[Exit] in the main menu.

- Jhorelfuin

File Environment DisplayAxis &xis Projection DisplayType Help

Bead geometryArajectory data
Feload

Save as

bdaking geometry data

Dpen X-Terminal Window
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7. Specification and changing of the environment for the display
7.1 Turning ON/OFF the displaying axis
- Turning on the displaying axis -> Select [Display Axis]-[ON] in the main menu.
- Turning off the displaying axis -> Select [Display Axis]-[OFF] in the main menu.

L ACEYTER = Ahomelfuin—dfdatas/soft el openin

Eile Environment | Displayfxis &xis Projection DisplayType Help

7.2 Changing the displayed axis
By specifying the axis, the eye point is moved and the direction of the displayed coordinate is
changed.
- Z-axis plus in the right direction, Y-axis plus in the upper direction in the window
-> Select [Axis]-[Z-Y] in the main menu
- Y-axis plus in the right direction, Z-axis plus in the upper direction in the window
-> Select [Axis]-[Y-Z] in the main menu
- X-axis plus in the right direction, Z-axis plus in the upper direction in the window
-> Select [Axis]-[X-Z] in the main menu
- X-axis plus in the right direction, Y-axis plus in the upper direction in the window

-> Select [Axis]-[X-Y] in the main menu

14



7.3 Changing the projection type

The following two types of projections can be specified:

-Ortho
Projection lines toward the projection plane are parallel. Bodies at far points and near points are
indicated using the same size.
Select [Projection]-[Ortho] in the main menu to specify this type.

-Perspective
Projection lines from the object converge at the eye point.Just as people see things, a body at a
far point is indicated as being smaller and a body at a near point is indicated as being larger.
The user can feel the perspective.
Select [Projection]-[Perspective] in the main menu to specify this type.

L ACEYTER = Ahomelfvin—dfdatalzof
File Environment Display&xis Axis |Projection DisplayType Help

) Drtho

Berzpective

7.4 Changing the geometry display type
The geometry display type can be changed.
- Polygon ... Select [Display Type]-[Polygon] in the main menu.
- Wire frame ... Select [Display Type]-[Line] in the main menu.

15



7.5 Changing the level of the geometry display
The level of the geometry display can be selected from the following 3 levels:
- Body ... Each body is displayed.
- Zone ... Each zone is displayed.
(The zone is a combination of bodies and is called “region” in EGS4)
- Material ... Each medium is displayed.
(Group of the region with identical material.)
Turning ON/Off and changing the color is possible for each item at each level.
Select [Environment]-[Environment for Display] in the main menu. Then, a window (Fig.7.1)

shows up. Please select [geometry display] from the tabs at the upper part.

L dFE v ironment for c

geometry display | Particle dizelay | General dizplay Delete Part |

— Select Dizplay Tupe

v y " Zone " Material
11-cThawy Z1-clFuch=zia B-c1Red
1-c1Fuch=ia £2-c1Aoua 1-clFuchzia
2-c1fellow Z3-c1Yellow 2-c1¥ellon
3-cllime £4-c1Aoua 3-cllime
4-c1Aqua Z3-cllime 4-z1Aqua
S-c1BTue ZE-c1Anua

B-c1Maroon Z£7-c1Red

T-clPurple

B-cl0live

A-clGreen

18-c1Teal

1 | Kl | H
Correction Factor © |1E-B8
Carrection Ualue @ [6.82
| camcer |

Detault |
-

Fig 7.1 Window for specifying the geometry display
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7.5.1 Changing the level for the geometry display
Please select the level for the geometry display from the items in [Select Display Type], as
shown in Fig.7.1.
7.5.2 Selection of body, zone and material number for the display
A list of data is indicated under each level for the display. These data correspond to the
geometry information in the current data file. By putting “check” for each body, zone and
material number, the display or no display can be controlled.
Checked ... Display
Uncheck ... No display
Also, click the right button of the mouse for all display or no display. Here, a popup menu like
in Fig.7.2 shows up. Select [All Check] for all displays or [All UnCheck] for no display in the
menu.
All Check
Al UnCheck
ChangeCalor
Fig.7.2 Popup menu
7.5.3 Changing the display color
The color for each body, zone and material number can be changed.
Select an item in the list by a left click of the mouse. When an item is selected, the color for the
item becomes reverse, as shown in Fig.7.3. Then click the right button of the mouse to indicate
the popup menu.

Caution Here, be careful to select an item by a left click first. Otherwise an illegal
operation may be caused.

— Select Dizplay Tupe

i+ Body " Zone
TS T
1-c1Fuchzia Ar
3-cl¥ellow All Check v.
3-clLime All UnCheck [P
4-c1Aqua L
S-c1Blue ChangeCaolor  [F
E-c1Haraon — Fu
T-c1Purple

A-cl0live

Fig 7.3 Selection of an item in the list
When [Change Color] is selected in the pop up menu, a dialog box for color selection shows

up. Please select a color for the item. When the color is selected properly, the color ID code in
the list is changed to the selected one.
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7.5.4 Correction option for displaying zone
The zone may not be properly displayed due to a numerical problem of the computer. This

tends to happen when the subtraction of a body is done, as shown in the figure below.

v e T TS —o[x
Elle- Environment Displayaxds Axis Projection DivplayType Lelp

\qis part should be deleted, but left

not deleted. This is due to the

overlap of two bodies.

To correct this, the size of subtracting body is made larger. The following two items are
specified for this purpose as shown in Fig.7.1.
- Correction factor ... A correction is specified as the ratio to the original length (default=1E-6)
- Correction value ... Specify a correction value directly (default = 0.005cm)
The size of a subtracting body is calculated by the following equation:

Corrected length = Original length * (1 + Correction factor) + Correction Value

After a correction, the zone is properly shown, as indicated in the figure below.

.]:IIB Environment Desplay

—Z/one is properly displayed by

specifying a correction value of
0.005.
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7.6 Changing the specification regarding a particle trajectory display
The following items can be changed regarding the particle trajectory display: history region, line
color and line type for each kind of particle, and energy region.
Select [Environment]-[Environment for Display] in the main menu to make a change. Then, a

window, as shown in Fig 7.6, appears. Select [Particle display] among the tabs at the upper part
of the window.

b dEnvironment for

geometry display | Particle display | General display Delete Part I

— Specify Hiztory Range
[T Specify 1 - I Z

W DisplayCount From LastHistory |1 9

¥ Use Lacth

[wiDizplay Photon — Photon
[wDizplay Electron . . I—

[WDizplay Positron LineColor : Jelvellow _|4

LineTupe : ISulid "I 5 Linellidth : |1 8

™ Seecify Eneray Range | 6 -

— Electron

LineColar : Ic]Red _I
LineTupe : [Solid »|  Linebicth: [T

[~ Specify Energy Range I = I

— Pozitron

LineCalor : ||::1Blue _I
LineTgpe & ISolid "I Linellicth = Il

[T Specify Energy Range I = I

Detault | | cancel

=

Fig 7.6 Window to specify a particle display

19



7.6.1 Specification of a history region
If a user specifies a history region, only the particles within this history region are displayed.
The user can select one of the following two possible methods:
- Specify the history region
[Specify] is indicated in the [Specify History Range] frame in Fig 7.6.
Checks this — Specify history range
Does not check this - Not specify history range
If the history range is not specified, all of the particles are displayed.
To specify the range, input the lower limit of the range (Box with 1) and the upper limit of
the range (Box with 2) in the textbox at the right-hand side of the [Specify] check box. If
either box is left blank, the minimum or maximum history number of the data is assigned as
the lower or upper value, respectively.
- Specify the number of displaying histories from the last history
[Display Count from Last History] is indicated in the [Specify History Range] frame in
Fig.7.6.
Checks this — Specify the number of displaying histories from the last history.
Does not check this — Number of displaying histories is not specified.
All of the history is displayed when the history range for the display is not specified.
Type in the number of displaying histories in the box with 9 (Default = 1).

7.6.2 Specify the type of particle for display
The following 3 kinds of particles are indicated in cgview:
- Photon (gamma, X)
- Electron (e)
- Positron (e")
Displaying each kind of particle is specified by checking each item in the 3 list box in Fig.7.6.

To suppress displaying a kind of particle, delete the check sign for that particle.

7.6.3 Changing the line color for a particle trajectory
The line color for a particle trajectory can be changed. Click button 4 in Fig.7.6 to change the
line color. Then, a dialog box to select the color appears. Select a color. The color ID code in
the box is changed to the selected one when the color is selected without any trouble. Also, the

line color of electrons and positrons can be changed by clicking the button in each box.
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7.6.4 Changing the line type for the particle trajectory
The line type for a particle trajectory can be changed. The following 4 types of lines can be
used:
- Solid line
- Dashed line
- Single dot chain line
- Double dot chain line

Select the line type in the pull-down menu in Fig 7.6-5.

7.6.5 Specifying the line width
The line width for the standard weight particle is specified. Default=1. Because the default line
width is 1 pixel, the line of width N is indicated as N pixel line. Input a positive integer to
textbox 8 in Fig. 7.6.

7.6.6 Specifying energy range
By checking [Specify Energy Range] in a frame of each particle in Fig.7.6, the energy-range
specification is enabled. In this case, a particle is displayed only if its energy is within a
specified range. If this button is not checked, the energy range is not specified.
Type in the lower and upper energy in text boxes 6 and 7 in Fig 7.6, respectively, to specify the
energy range. If either of these boxes is left blank, 0 and 1e15 are automatically assigned for the

lower and upper energy, respectively. Unit is [MeV].

7.6.7 WEIGHT
The width of the particle trajectory line is automatically modified using particle WEIGHT data
(which is read in from the input data file). The line width is set as the line width described in
section 7.6.5 x WEIGHT.

7.6.8 LATCH function
By checking [Use Latch] in [Specify History Range] frame in Fig.7.6, the LATCH function is
enabled. In this case, a history with a negative value of the latch flag is not displayed. If this

button is not checked, the LATCH function is cancelled.
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7.7 Changing the window design
The conditions of the display, the background color, title and axis etc, can be changed.
Select [Environment]-[Environment for display] in the main menu. Then, a window, as

shown in Fig. 7.7, appears. Select [General display] among the tabs in the upper position.

CAFyironment for disgplay

geometry display I Particle display | General display I Delete Part I

BackGround Color : Ic]BIack Il
Letter Color & Iu:]l.llhi‘te b

Axiz Setting
Divizions Size =|l3.25 Allow Size =|1
Divisions Unit =|cm LI String Size =|1
Divizions Space =|1 String Space =|5
™ Title Display Title
™ Memo Display Hemo

[T Legend for Particle Diselay

Browzer Name

Imazi]]a _|3

Detault | o | cancer |
L =

Fig.7.7 Window to change the conditions for the window design

7.7.1 Changing back ground color
It is possible to change the background color. Click 1 button in Fig.7.7. A dialog box appears to
select the color. Please select a color. The color ID code in the box is changed to the selected

one when the color is selected without any trouble.

7.7.2 Changing the character color
It is possible to change the colors of the axis, title, memo and legend. Click button 2 in Fig.7.7.
Then, a dialog box to select the color appears. Select a color. The color ID code in the box is

changed to the selected one when the color is selected without any trouble.
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7.7.3 Changing the setting of the axis
The following items can be changed. Type in the values to text boxes for each item in the [Axis
Setting] frame:
- Divisions Size ... Length of the division line at the axis
- Division Unit ... Division unit at the axis
- Divisions Space ... Interval of divisions at the axis
- Allow Size ... Size of allow at the top of the axis
- String Size ... Size of character for the division label

- String Space ... Spacing for the division label character

7.7.4 Displaying a title
A title can be displayed in a window. Please check [Title Display] in the General display. Then,
a sample title appears in an input box, as shown in the following figure. The title can be typed
in here.

Also, a displayed title can be moved inside the main window by a left click.

Fig1 Title

7.7.5 Displaying memo
Memo can be displayed in the window. Check [Memo Display] in the General display. Then, a
sample memo appears in an input box, as shown in the following figure. A memo can be typed
in here.

Also, a displayed memo can be moved inside the main window by a left click.

7.7.6 Displaying a legend
A legend can be displayed in the window. As shown in the following figure, the contents of the
legend include the range of history number, the line color and the line type for each kind of
particle.

Histroy Range :50-30
FPhaoton

on
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7.7.7 Set html browser name for help
It is Specify html browser name for view help. Click 3 Button. Then, a dialog box to select the

browser appears.
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7.8 Hiding a part of the geometry
To display a cut view of the geometry, or to show the inside geometry, it is possible to hide a part
of the geometry. Select [Environment]-[Environment for display] in the main menu. Then, a
window appears, as shown in Fig.7.8. Select [Delete part] among the tabs at the upper part of the

window.

L dEnvironment for disg

geometry display I Particle display I General display | [elete Part

[T Delete Part O Geometrw
— Deleting Area

% Min 2| M Max 2|
T Min ¢ ¥ Max :
7 Min | 7 Maxe : |

Detault | 0K cancel |
L =

Fig.7.8 Window to set a deleting part

Please check [Delete Part of Geometry]. The range for the deleting part is specified in a frame
of [Deleting Area]. Type in the values to specify a virtual box. The geometry inside the virtual
box is not displayed. The meanings of the input items are as follows (Unit is in [cm]).

- X Min ... Minimum value for X (If left blank, automatically set from data.)

- X Max ... Maximum value for X (If left blank, automatically set from data.)

-Y Min ... Minimum value for Y (If left blank, automatically set from data.)

-Y Max ... Maximum value for Y (If left blank, automatically set from data.)

- Z Min ... Minimum value for Z (If left blank, automatically set from data.)

- Z Max ... Maximum value for Z (If left blank, automatically set from data.)

7.9 Returns to the initial setting

The environment returns to the initial setting by pushing the [Default] button in Fig.7.8-1.
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8. Function using the Mouse
The response of the application may become slow if much geometry data is displayed. Turn off
displaying insignificant geometry data before operating the mouse in this case. After the eye point
is set, turn on displaying all geometry data.

8.1 Rotation

Move the mouse while clicking the left button to rotate the displayed objects.
8.2 Parallel movement
Move the mouse while clicking both the left and right buttons to move the displayed object. The

central button of a 3-button mouse can also be used for movement.

8.3 Zoom-in objects

Move the mouse downward while clicking the right button to zoom in.

8.4 Zoom-out objects

Move the mouse upward while clicking the right button to zoom-out.
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9. Creating geometry data
The cgview can be used to help create geometry data for an EGS4 calculation. In cgview, CG
geometry data of the EGS4 code can be created, and these data are immediately displayed in 3-D
figures on the screen for checking. Also, it is possible to save created data. This data can be used

as a CG input file in an EGS4 calculation.
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9.1 Opening a window to create geometry data
Select [File]-[Making geometry data] in the main menu to open a window to create geometry

data. Then, a window as shown in Fig.9.1 appears.

L ACEYTEL = Ahame

_IEi? Environment Display&xis Axis Projection DisplayType Help
Bead geometryfrajectory data
Feload

Save as

Making geametry data

Cpen X-Terminal Window

Exit

e

L AHaking

y | o

Zfone Data =

|Number Material  |0R  [Body [0R  |Body [oR  |Body [0R  [Body i

J o

Open File Save File | | cancer |

Fig.9.1 Window to create geometry data
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9.2 Input geometry data
Only CG data are supported for this function

- Body data ... Input Body data

Type param param param param param param param param

1 2 3 4 5 6 7 8
Cube RPP XMin XMax YMin YMax ZMin ZMax
Cylinder RCC VX Vy Vz Hx Hy Hz R
Cone TRC VX Vy Vz Hx Hy Hz R1 R2
Shpere SPH VX Vy Vz R

Axis
Torus TOR | Vx Vy Vz R1 R2 Ezi ) Egi ) XIY/2Z=
g 9| 1/073
Z
1 <UD
Zma \\________,,/
Ymin Ymax H(H:Y:z}
. Py
Zmin ’ ¥min e T
/ e HiKLYLZ) R
EFF
H ECC
-FPH
tha
7R2 \’(
4 hl
B ilz . /
.‘_
\ Wi by, Z) /
T \
TOR




Example of input)

Body Data :

Type Mumber | | | | | |
h1 -2 2 -2 2 -2 2

RCGC 2 0 0 0 0 0 10

SPH 3 0 0 11 2

TOR. 4 0 0 0 12 15 -a0
TRC 5 12 0 2 0 0 8

RCGC 6 0 0 0 0 0 3
K i

- Zone data ... Input zone data and material number. “Region” in EGS4 is called “zone” in CG.
first char always 'Z' in Number.

Example of input)

Zone Data :

Number Material |orR  |Body |or  [Body |orR  |Bady |orR  |Body
b1 1 -2

72 2 2 -3

73 3 3 -2

74 5 4 -3

75 4 3 -4

6 2 5 -4

77 1 4 -5

3 10 2 -6

] 2

Click [OK] button to display the geometry for the input data.

9.3 Saving created data

Click the [Save File] button. Then, a file dialog to save a file appears. Input the file name. The

default file extension is (*.geo).
9.4 Opening created data

Click the [Open File] button. Then, a file dialog to open a file appears. Select a file to open. The
default file extension is (*.geo).
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9.5 Structure of output data
The structure of an output file of geometry data is described.

Body data (See Table 9.1) (Multi lines are allowed.)

END

Zone data (See Table 9.2) (Multi lines are allowed.)

END

Material number for each zone (5 columns >15)( Multi lines are allowed.)

Table 9.1 Output format of body data

Position of Contents
Column
1 2 Blank
3 5 Body type specifier in CG (RCC, SPH etc)
6 7 Blank
8 10 Body number (Integer)
11 Blank
12 23 Body data (Real), Unit in [cm]
24 and later Repeat 4 times likewise 12-23
Use second line with blank in 1-11 columns for more than
the 5 body data items.
Table 9.2 Output format of zone data
Position of Contents
Column
1 2 Blank
3 5 Zone number (Integer)
6 7 Blank
8 9 OR character (Character)
10 Blank
11 14 Body number (Integer)
15 Blank
16 and later Repeat 7 times likewise 8-15
Put blank for columns 1-7 for multi-line input
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10. Check geometry data

Select [Environment]-[Geometry Check] in the main menu to open a window to check
geometry data. Then, a window as shown in Fig.10.1 appears.

ew/zample/orgd pic

Enviranment for display

Geometry Check

L dGeonetry Check

Iteration: 1688

— 5Start Position

Direction
W e - |a THETA:  [a S E
v: e - |8 PHI:  |-gg - [g8
: |a - s

Output:
[

Check Start I Close |

Fig10.1 Window for geometry check
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Click [Check Start ] button to start check geometry data.
StartPosition

Direction

Iteration

: Specifying Start Popsition. (default value x=0-0y=0-02z=0-0)
the range specification is enabled. In this case, a position is randamly selected
in specified range.

: Specifying Direction [degree]. (default value theta= 0 - 360 phi=-90 - 90)
the range specification is enabled. In this case, a direction is randamly selected

in specified range.

: Specifying number of particle (default=1000)

a message is printed in output when test finished.

W B metry Ch
Iteration: |1A3A
— Start Pozition Direction
i e - e THETA:  [a S E
(N - o PHI: |-g@ - e
: e - |a
Output:
x=—1,305E+HEH u= 2, 13TE+HBH z= 9,5HEE+HBE iz Overlap Zone. Number[Z1,72] _:J
x¥= 3.385E+BEH y=-3.468E+HER z= 3.296E+HPA iz Overlap fone. Number[Z1,721
x»=—1,832E-801 y=-1,634E+BBE z= 3,5HBE+HBE is Overlap Zone. Mumber[Z1,72]
x¥= B.38BE-BH] y=-2_.558E+HEH z= 3.5HBE+HER iz Overlap fone. Wumber[Z1,721
= Z2.TT2E+BEE y= 1.T11E+BBH z= 3.5HEE+BEHE iz Overlap Zone. Number[Z1,72]
x¥=—2.116E+BHH y= 1.5TBE+HEA z= 3.5HBE+HER iz Overlap fone. Wumber[Z1,721
x¥=—2.06TE+BEE y=-E.366E-B0] z= 3.SHEE+BEH iz Overlap fone. Number[Z1,72]
w= 1.236E+B0B u=-4,E5EE+ABA z= 9,355E+HB0 iz Overlap Zone. Mumber[Z1,22]
x=—1.26EE+BHH y=-8_092E-0BH] z= 3.5HEE+BEH iz Overlap fone. Number[Z1,72]
x»=-T.891E-B01 u= 2,363E-BB] z= 9.5HBE+EBE iz Overlap Zone. Mumber[Z1,72]
x¥=—1.931E+BBH y= S5.BA3E-BH] z= 3.5BAE+HER iz Overlap fone. Number[Z1,721
x»=—4,87IE+800 y=-4, 116E-BB1 z= 9,2HEE+HBE is Overlap Zone. Mumber[Z1,72]
¥==3.22TE+HHH y= 2 443E+HPH z= 3.5EBE+HER iz Overlap fone. Number[Z1,721
%= D.0HEE-BH] y=-1.121E-BB1 z= 3.5HBE+BEH iz Overlap Zone. Number[Z1,72]
x¥= 5.235E-BH1 y= B.424E-BH1 z= 3.5HAE+HEA iz Overlap fone. Wumber[Z1,721
x¥= B.T23E-BH] y= 4 885E+BBH z= 3. BEIE+BEHE iz Overlap fone. Number[Z1,72]
x¥=—4,561E+AAA 4= 1,A33E+ABA z= 3,5HBE+HBE is Overlap Zone. Mumber[Z1,22]
x=—2.30BE-BH] y=-3_B4BE-OH] z= J_.5HEE+BEH iz Overlap fone. Number[Z1,72]
x= 3.B33E+EEE u= 3,263E-BE2 z= 9.5HEE+EBE iz Overlap Zone. Number[Z1,22]
error count = LA
Finizh h
Cloze |

L
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11. Input data structure
Geometry and particle trajectory data are created in an EGS4 calculation and read in by cgview.

The structure of the geometry, particle trajectory data is described.

11.1 Body and Zone data
1)CG System
Body and zone data are input between CSTA and CEND.
Input END at the end of the body data and the zone data.

CSTA
Body data (See Table 11.1. Multi lines are allowed.)
END
Zone data (See Table 11.2. Multi lines are allowed.)
END
CEND
Table 11.1 Input format of body data
Position of Contents
Column
1-3 Blank
4-6 Body type specifier (RCC, SPH etc)
7-11 Body number (Integer)
12-23 Body data (Real), Unit is cm
24 and later Repeat 7 times likewise 12-23
Table 11.2  Input format of zone data
Position of Contents
Column
1-3 Blank
4-6 Zone number (Integer)
7-12 Blank
13-14 OR character (Character)
15-19 Zone number (Integer)
20 Blank
21 Repeat 9 times likewise 13-20
Put blank for 1-12 column for multi line input

2) Spheres of co-center
Body and zone data are input between GSTA and GEND.

GSTA
SPHR

Body data 1 (Input number of spheres in 1-6 column)

Body data 2 (Input sphere radius in 15 columns x 4. Unit is cm. Multi lines are

allowed.)
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GEND
3) Cylinders of the co-center line
Body and zone data are input between GSTA and GEND.

GSTA

CYLS

Body data 1 (Input number of cylinders and planes in 6 columns x 2.)

Body data 2 (Input cylinder radii in 15 columns x 4. Unit is cm. Multi-line input is
allowed. )

Body data 3(Input Z coordinate of the plane in 15column x 4. Unit is cm. Multi-line
input is allowed.)

GEND

4) Three-dimensional slab
Body and zone data are input between GSTA and GEND.

GSTA

SLAB

Body data 1 (Input number of planes in x-, y- and z-direction in 6 columns x 3.)

Body data 2 (Input X coordinates of the plane in 15 columns x 4. Unit is cm. Multi-line
input is allowed.)

Body data 3 (Input Y coordinates of the plane in 15 columns x 4. Unit is cm. Multi line
input is allowed.)

Body data 4 (Input Z coordinates of the plane in 15 columns x 4. Unit is cm. Multi line
input is allowed. )

GEND

11.2 Material data
Material data are input between MSTA and MEND.
MSTA
Number of zones (1-4 columns)
Material number for each zone (4 columns x 15)
MEND
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11.3 Particle trajectory data

Particle trajectory data are written after MEND.

Following input lines are repeated by a number of histories.
History number (See Table 11.3)

-1

Interaction point data lines (See Table 11.4.) } One set

(More than 1 set is

allowed.)

End line of history input (See Table 11.5)

Table 11.3  Input format for history number

Position of Contents
Column
1 Input 0
2-6 History number

Table 11.4 Input format for interaction point data

Position of Contents
Column
1 Particle ID (4=Photon, 5=Electron, 6=Positron)
2-4 X coordinate of interaction point
15-27 Y coordinate of interaction point
28-40 Z coordinate of interaction point
41-50 Particle energy
51-54 Region number of the interaction point
55-64 WEIGHT (If left blank, 1.0 is automatically set.)
Table 11.5 Input format for end line of history input
Position of Content
Column
1 Input 9
2-6 LATCH identifier

Input -1 to suppress displaying this particle. Leave blank to
display this particle.

36




12. EGS4 users code

For drawing the trajectories of the particles, it is necessary to obtain a series of data, which
include the type of particle as well as its position and energy. If only one particle of the same kind
is calculated, the particle trajectory can be obtained by joining the points. In the EGS4 calculation,
one or two particles is emitted in an interaction, and a particle having a smaller kinetic energy is
followed first after the interaction. When the type of particle followed is different from that of the
incident particle, or a new particle is emitted, the group of data must be written on the output file.
SUBROUTINE PLOTXYZ is utilized for this purpose.

When SUBROUTINE GEOMGT is used to read in CG information, echo back of the information
is output. This echo back is output to the geometry and trajectory data file. The material number of
each region is also output to the geometry and trajectory data file. Information about the cylinder,
slab geometry is output to the geometry and trajectory data file by utilizing SUBROUTINE
GEOMOUT, which was developed for EGS4PICT.

The lines to output the geometry, trajectory information in EGS4 users code are described.

12.1 Main Program

A statement necessary for the shower display is indicated by a comment of “PICT”. The following
lines are necessary in the main program:
COMMON/NFAC/FNORM,XMIN,XMAX,YMIN,YMAX,ZMIN,ZMAX,NPRECI;

The format of a line of particle information and geometry information are controlled by the value
of NRECI, as shown in Fig.12.1. XMIN-ZMAX is used to specify the minimum and maximum
values of each coordinate in non-CG geometry (ex. cylinder-slab geometry). XMIN-ZMAX is not
used in CG. FNORM is always not used.

NPRECI=2;
NPRECI=2; is specified for cgview.
Table 12.1 Control of Format by NPRECI

NPRECI | Cylinder- | CG | Mediu | Format of particle | Program
Slab m information

0 o > > 15 EGS4WIN32

1 o > =< 18 EGS4WIN32

2 o o o 1PE13.6 CGVIEW

OPEN(9,file='mortjob.pic',status="unknown");

Define the file name to which the data for the shower display are written.
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The following lines are added before and after a line of “CALL GEOMGT;” to obtain CG
information.

IF(NPRECI.EQ.2) [WRITE(9,:FMT900:); :FMT900:FORMAT('CSTA");IFTO=9;]
IF(NPRECI.EQ.2) [WRITE(9,:FMT901:); :FMT901:FORMAT(CEND");]

“IFTO=9;”specifies that echo-back of CG information is output to a file assigned for unit 9. Be

careful that an error of CG is output not to a file of unit 6 or screen, but to a file of unit 9.

IF(NPRECI.EQ.2) [

WRITE(9,;FMT20:); :FMT20:FORMAT(MSTA);
WRITE(9,;FMT21:)NREG; :FMT21:FORMAT(14);
WRITE(9,;FMT22:)(MED(I),1=1,NREG); :FMT22:FORMAT(1514);
WRITE(9,;FMT23:); :FMT23:FORMAT(MEND));

]

The material number assigned for each region is output.

WRITE(9,:FMT91:) NOFBAT; :FMT91:FORMAT('0',15);
This line is used to indicate a start of history. Output “0”, which indicates the start of the history

and history number.

WRITE(9,:FMT92:); :FMT92:FORMAT('9");
This line is used to indicate the end of history. Output “9”, which indicates the end of the history.

-1 is output after 9 when displaying of this particle is suppressed using the LATCH function.

CALL PLOTXYZ(99,0,0,0.,0.,0.,0.D0,0,0.);
Tell to the SUBROUTINE PLOTXYZ that all of the histories are finished. If the first argument is

99, all of the data that are not written on the output file are output.

CLOSE(UNIT=9, status='keep");

Close the file to which the data for shower display are written.

12.2 SUBROUTINE AUSGAB
Each time when the SUBROUTINE AUSGAB is called, IARG, the stack number (NP), the type of
particle (NP), the type of particle (1Q), the position of the particle (X, Y, Z), the energy of particle
(E), current region (IR), weight (WT) are transferred to the SUBROUTINE PLOTXYZ by the
following statement:
CALL PLOTXYZ (IARG,NP,IQ(NP),X(NP),Y(NP),Z(NP),E(NP),IR(NP), WT(NP));
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12.3 SUBROUTINE PLOTXYZ
SUBROUTNE PLOTXYZ was written based on SUBROUTINE PLOTXYZ developed at SLAC
for the 2-dimensional display of a shower picture. In a version of PLOTXYZ for egs4pict, particle
information was output in integer form to reduce the file size. SUBROUTINE PLOTXYZ was

modified to output particle information in real numbers. The output format is controlled by a
variable NPRECI, as shown in Table 12.1.
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