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SECTION 1 Introduction

The EGS 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 EGS code system.

The first EGS 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 EGS 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)” 1in the EGS calculation. The EGS 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 EGS

to CGVIEW. Section 12 describes the EGS user code used to produce this data.



Hardware
0S
Video Card

Display color :

OpenGL

SECTION 2 Environment

: PC/AT-Compatible machine
: Windows2000/XP. Linux + X-Window
: Should work for OpenGL

Drivers with an older version may not work for Open GL. Please
download a new driver from the video card maker if the system does
not run properly.

It is recommended to use 32 bit (TRUE COLOR).

Please use 16 bit if the system does not run.

: It is necessary OpenGL library. (Only Linux)

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



SECTION 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: (default Z-Y)

-7-Y . Z—axis plus in right direction, Y-axis plus for upper direction.
-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) Line Width
It is Possible to Geometry Line Width. (only Wire—frame display)

10) 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 of f 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.



5) Animation display

You can be showing an animation that be split by the lifetime of particle.
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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

4) Specified Range
Move Mouse while pushing the shift key and right button. Zoom Out Range specified

White Frame Area.

11



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 the printing figure
It is possible to print a figure displayed on the screen.
6)Functions on saving a figure
It is possible to save a figure displayed on the screen in a bit map file
7)Open a DOS window
It is possible to open a DOS window from the main window of CGVIEW. (Linux is
X Terminal)
8)Read a file in again
It is possible to read in the current data file. Specification of file name is
not necessary. After an EGS calculation is finished, the data file can be read
in again to see the calculated result. Using this function a semi—interactive
use of EGS and CGVIEW is possible.
9)Initialization of a specification

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

12



3.5 Function to create geometry data
CGVIEW can be used to help create geometry data for an EGS calculation. Only CG
data are supported for this function. Input geometry data of the EGS 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 EGS calculation.

3.6 Function to check geometry data
CGVIEW can be used to help check geometry data for an EGS 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 bourdary bounda ry
| = | = | o | [
l:::" | LI | LI | L | L_'_,_.-"
Start W
Check Poinit

Fig. 3.6 Check Geometry

3.7 Function to calculate the volume of regions

It is used to calculate the volume of regions

A particle with vertical vector is started at yz, xz and xy surface that are divided
equally. The volume of region is evaluated by summing the value that multiply the
length is including in the region and the area data of divided surface. The validation

of values be getting by checked the three volume data and three convergence data.

13



SECTION 4 Installation

4.1 WINDOWS System
1) Double click “cgview—kk*—eng. exe (k** is version)” in the install medium.
2) Specify a folder to install CGVIEW. And “Unzip” Click.
The default folder for the installation is c:¥Program Files¥cgview

(Read ¥ as back slash.)

CGVIEW 200

Extract to: ~-| Unzip
Files :

ii Cloze

About

Exizting files : € Corfirn ovensrite © Overarte  © Skip

Created with UlbmateZip Self-Extractaor - http: A v, ultimatezip. com

Fig.4.1 Self Extracting
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4.2 Linux
1) Please make a install Directory and Move
Ex) if install in /usr/local/cgview
[ / ]# mkdir /usr/local/cgview
[ / ]# cd /usr/local/cgview
2)Set CD-ROM to PC and copy “cgview—##k—eng. tar. gz (k% is version)” to install
directory and Extract.
[ /usr/local/cgview ]# mount /mnt/cdrom
[ /usr/local/cgview ]# cp /mnt/cdrom/cgview—#¥*k—eng. tar.gz ./
[ /usr/local/cgview ]# tar zxvf cgview—#kk—eng. tar. gz
3) if you are get root then execute 4). if you aren’ t get root then execute 5), 6).
4) Copy and Make Symbolic link in /usr/lib.
[ /usr/local/cgview ]# cp ./libborqt—6.9.0-qt2. 3. so /usr/lib
[ /usr/local/cgview J# cd /usr/lib
[ /usr/lib J# 1n —s libborqt—6.9.0-qt2. 3. so libborqt—6.9—qt2. 3. so
5) Make a Symbolic link.
[ /usr/local/cgview ]# 1ln —s libborqt—6.9.0-qt2. 3. so libborqt—6.9-qt2. 3. so
6) Use LD_LIBRARY_PATH.
*bash, ksh
[ /usr/local/cgview ]# export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:./
*%csh, tcsh

[ /usr/local/cgview ]# setenv LD_LIBRARY_PATH ’ $LD_LIBRARY_PATH :./

15



SECTION 5 Start up

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

=13l

Eile: Enviranment Displavisds Axls Projection DisplayType: Tool Animstion Help

particle trajectory and geometry display program
CGVIEW Ver 2.4.0

Please Select Data

Fig. 5.1 main
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5.1 WINDOWS System

Open MyComputer and double click “cgview.exe” in install folder.

5.2 Linux

Open X-Terminal and execute “cgview” in install directory.
Ex) if install in /usr/local/cgview

[ /usr/local/cgview J# ./cgview &

17



SECTION 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.
causion)Maximum number of particle trajectory is limited to specified history
number. Default is 1000. If necessary, please edit cgview. ini.

Edit) [Particle] ReadMax=1000 <-This value is Max History Number.

@EG?IEW - :¥KEK¥cgview¥sample¥cgsamp-free.pic

File Erwironment Displayfxis  Axis  Projection  DisplayType  Tool  Animation  Help
Read geometry trajectory data
Reload
Save as

Save View Paink
Load View Paink

Making geometry data

Open DOS window
Prink
Exit

Fig.6.1 [Read geometry/trajectory data] menu

6.2 Read in data file again
When the current data file is modified by an EGS 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 EGS is possible

@EG?IEW - D:¥KEK¥cgriew¥sample¥cgsamp-free.pic

File Ervironment Displayfzis  Axis  Projection DisplayType  Tool  Animation Help
Read geametry ftrajectary data
Reload
Save as

Save View Poink
Load View Poink

Making geometry data

Cpen DOS Window
Prink
Exik

Fig. 6.2 [ReLoad] menu
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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) or jpeg(extension
is jpg). 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.

ﬂ?a.-EG'd'IEW - :¥KEK¥cgview¥sample¥cgsamp-free.pic

File Ernvironment Displayfxis  Axis  Projection  DisplayType  Tool  Animation  Help
Read geometry trajectory data
Reload
Save as

Save View Paink
Load View Paink

Making geometry data

Open DOS window
Prink
Exit

Fig. 6.3 [Save as] menu
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6.4 Open a DOS window (Open X-Terminal Window)
When a user needs to open a DOS window to run an EGS calculation, select [File]—-[Open
DOS window (Linux is Open X-Terminal Window)] in the main menu. Then command prompt

window shows up, as indicated in the lower figure.

@EGHIE‘H - D:¥KEK¥cgview¥sample¥cgsamp-free.pic

IE Environment  Displayfxis  Axis  Projection DisplayType Tool Apimation  Help
Read geometry/trajectory data
Reload
Save as

Save YWiew Point
Load Yiew Point

Iaking geometry data

Cpen DOS Window
Print
Exit

Fig.6.4-1 [Open DOS Window] menu

W rcdo

Fig.6.4-2 DOS Window
Here, please execute cygwin. bat. Then DOS window is changed into cygwin window and
you can run egsb which is installed on cygwin.
If your computer does not have path to a directory where cygwin. bat exists, please
type in “cygwin.bat” with directory where cygwin is installed.
For example, please type in

C:¥cygwin¥cygwin. bat

20



6.5 Print a picture
It is possible to print a currently displayed picture of a particle trajectory and
geometry. In the main menu, select [File]-[Print]. A dialog appears to select a
printer. Select a printer and click OK. Then the picture is printed out. (Only

Windows)

@:EGUIEW - D:¥KEK¥cgview¥sample¥cgsamp-free.pic

IE Environment Displawfxis  fAxis  Projection DisplayType Tool Animation  Help
Read geometry/trajectory data
Reload
Save as

Save Yiew Point
Load Yiew Paint

Making geometry data

Cpen DOS Window
Print
Exit

Fig. 6.5 [Print] menu

6.6 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.

@EE?IEW - :¥KEK¥cgview¥sample¥cgsamp-free.pic
File Environment Displayfxis Axis  Projection DisplayType Tool  Animation | Help

Isage

Fig. 6.6 [help] menu
6.7 Termination of an application

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

@EGHIE‘H - D:¥KEK¥cgview¥sample¥cgsamp-free.pic

IE Environment  Displayfxis  Axis  Projection DisplayType Tool Apimation  Help
Read geometry/trajectory data
Reload
Save as

Save YWiew Point
Load Yiew Point

Iaking geometry data

Cpen DOS Window
Prink
Exit

Fig. 6.7 [Exit] menu
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SECTION 7 Specification 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.

@EE?IEW - :¥KEK¥cgview¥sample¥cgsamp-free.pic
File Environment | Displayfxis  Axis  Projection DisplayType Tool  Animation Help
» COf
OFF

Fig. 7.1 [Display Axis] menu

7.2 Changing the displayed axis

By specifying the axis, the eye point is moved and the direction of the displayed

coordinate is changed.

— 7Z-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

r CGYIEW - D:¥KEK¥cgview¥sample¥cgsamp-free.pic
File Enwvitonment Displayfxis | Axis Projection DisplayType Tool  Apimabion Help

Fig. 7.2 [Axis] menu
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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.

r CGYIEW - D:¥KEK¥cgview¥sample¥cgsamp-free.pic

Filz Enwvironment Displayfxis  Axis | Projection  DisplayType  Tool  Animation Help
® Ortho

Petrspective

Fig. 7.3 [Projection] menu

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

- Wire frame ... Select [Display Typel-[Line] in the main menu.

@EE?IEW - D:¥KEK ¥cgview¥sample¥cgsamp-free.pic
Filz Environment Displayfxis  Axis  Projection | DisplayType Tool  Animation Help

Palyaon
& line

Fig. 7.4 [Display Type] menu
7.5 Showing an animation
You can look an animation wusing pic-file with timing data (ex.
cgsamp—free—time. pic).

Please push “Animation” button to start animation.

@EE?IEW - D:¥KEK ¥cgview¥sample¥cgsamp-free-time.pic

File Environment Displayfxis Axis Projection DisplayTwpe Tool  Apnimation  Help
|

Fig. 7.5 [Animation] menu

You can abort using double click at message area.
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7.6 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 EGS)
- 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.7.6-2) shows up. Please select [geometry display] from the tabs at the upper

part.
@EE?IEW - D:¥KEK ¥cgview¥sample¥cgsamp-free.pic
File | Environment  Displaydxis  Axis  Projection  DisplayType Tool  Apimation  Help
Environment Far display
Geometry Check
Calculake Yalume of Reqgions
Fig.7.6-1 [Environment for Display] menu
Environment for display x|
geometry display I Particle display I General display I Delete Part I
—Select Display Type
{* Eody " Zone " Material
1-clFuchsia Zi-clellow 2-cl'ellow
2-clvellow Z2-clvellow
3-clLime O  23cRed
—Carrection Opkion iew Cption
Correction Factor : |1E-Ul5 Geometry Line Widkh |1-|:|
Correction Value : IU-DUS
CEFALLT | (014 | CAMNCEL | HELP

Fig.7.6-2 Window for specifying the geometry display
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7.6.1 Changing the level for the geometry display
Please select the level for the geometry display from the items in [Select Display
Typel, as shown in Fig.7.6-2.

7.6.2 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.7.6-3 shows up. Select [All Check] for all displays or

[A1l UnCheck] for no display in the menu.
—Select Display Tyvpe

' k.

] 2-clyell L
Tellime All UinGheck
ChangeColar

Fig. 7. 6-3 Popup menu

7.6.3 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.7.6-3. 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.
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

25



7.6.4 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.

This part should Q
deleted, but left

not deleted. This is
due to the overlap

of two bodies.

\ J

To correct this, the size of subtracting body is made larger. The following two

Fig.7.6-4 before correction

items are specified for this purpose as shown in Fig.7.6-2.
— 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.

Zone is properly
displayed by
specifying a
correction value

0f 0.005.

N

Fig.7.6-5 after correction
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7.7 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.7.7-1, appears. Select [Particle display] among

the tabs at the upper part of the window.

lfl-' Environment for display 10| =l
geometry display Particle display | General display I Dielete Park |
—Specify Histary Range pecify time option
[~ Specify 1 1 = |49 9 I apecify Time range

[+ DisplayCount From LastHistary |1 9 IU i II-UE+3EI
[ Use Lacth Time step ID

Display Phaton Photon
Display Electron LineColat : Fl'f'ellu:uw NN

Display Positron

LineType : |Solid A 5 Linesvideh : |1 8

[~ Specify Energy Range |n.anunt$+nnn = |1.nnnané7rm5

3 rElectron

LineColar : FIREd _I
LineTvpe : ISu:uIiu:I 'I Linetvidth ¢ |1

[~ Specify Energy Range II:I.DI:IEII:II:IE+I:II:IEI = Il.DDDDDE+I315

Paositron

LineCalor : FIBI'-'B 5 |
LineTvpe : |5E1|il:| "I Linetidth : |1

[~ sSpecify Energy Range ID.DDDDDE+DDD = Il.IZIIZIIZIDIZIE+I315

DEFALLT | QK | CAMCEL | HELP |

Fig. 7.7-1 Window to specify a particle display
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7.7.1 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.7.7-1.
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.7.7-1.
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).

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

particle.

7.7.3 Changing the line color for a particle trajectory
The line color for a particle trajectory can be changed. Click button 4 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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7.7.4 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.

7.7.5 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.

7.7.6 Specifying energy range

By checking [Specify Energy Range] in a frame of each particle in Fig.7.7-1, 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, respectively , to specify
the energy range. If either of these boxes is left blank, 0 and lelb are
automatically assigned for the lower and upper energy, respectively. Unit is

[MeV].

7.7.7 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 7.7.5 x WEIGHT.

7.7.8 LATCH function
By checking [Use Latch] in [Specify History Range] frame in Fig.7.7-1, the LATCH
function is enabled. In this case, a history with -1 of the latch flag is not

displayed. If this button is not checked, the LATCH function is cancelled

7.7.9 Specify time option
By checking [Specify] in [Specify time option] frame in Fig.7.7-1, the Animation
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display is enabled with a file including lifetime data. Time range of the animation
is specified by values in “Time range” . Time width of one picture is specified
by an absolute value of “Time step” . If “Time step’ 1is a negative quantity
then the starting time is always fixed as starting time which is specified in
“Time range” . In this case, particle trajectory is displayed as if it is growing

as time passes. The unit is same as a file using unit
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7.8 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.7.8-1, appears. Select [General display] among the tabs in the

upper position.

Environment for display B
geometry display I Particle display zeneral display | Delete Part |
BackaGround Color FIBIaCk |1
Letter Calar FIWhitE |2
Axis Setting
Divisions Size ID-ZS Allow Size : |1
Divisions Init Icm j Skring Size Il
Divisions Space : |1 String Space |5
[ Title Display Title
[ Memo Display Memo
[~ Legend Far Patticle Display
DEFALILT | Ok CANCEL HELF

Fig. 7.8-1 Window to change the conditions for the window design

7.8.1 Changing back ground color
It is possible to change the background color. Click 1 button. 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.

7.8.2 Changing the character color
It is possible to change the colors of the axis, title, memo and legend. Click
button 2. 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. 8.3 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

7.8.4 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.

Fig.1 Title

Fig. 7.8-2 Title

7.8.5 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.

Memal

Memod

Fig. 7. 8-3 Memo
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7.8.6 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 11-5
Photan

Fig.7.8.4 legend

7.8.7 Set html browser name for help
It is Specify html browser name for view help.

(Only Linux) Click [..] Button
Then, a dialog box to select the browser appears
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7.9 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.7.9-1. Select [Delete part]
among the tabs at the upper part of the window.

Environment for display x|

geometry display I Particle display | General display Delete Part I

[T Delete Part OF Geometry:

eleting Area
% Min : |-100 % Max ; [100
¥ Min : |-100 ¥ Max : [100
Z Min : |-100 Z Max : [100

DEFALLT 1 | QI CAMCEL HELP

Fig.7.9-1 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 [em]).

- 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.

~— O~ ~— ~— ~— ~—

- Z Max : Maximum value for Z (If left blank, automatically set from data.
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7.10 Returns to the initial setting
The environment returns to the initial setting by pushing the [DEFAULT] button in
Fig. 7.9-1.

7.11 Save viewpoints
It is possible to save a changed viewpoint in slot. Max viewpoints Slot is 10.
(1)Save viewpoint
Select [Tool]-[Save ViewPoint]-[Slot] (Slot {Z 1~10) in the main menu. Then, save
to viewpoint in slot.

GYIEW - D:¥KEK¥cgview¥sample¥cgsamp-free.pic

Filz Ervironment Displayfxis  fxis  Projection  DisplayType | Toal Animation Help

Slatl
Load YiewPoint  # Slotz
Slgts
Slat4
Slats
Slatg
Slat7
Slatg
Slatg
Slokid

Fig.7.11-1 Save viewpoint
(2) Load viewpoints
Select [Tool]-[Load ViewPoint]-[Slot] (Slot 1~10) in the main menu. Then, change

to viewpoint

YIEW - :¥KEK¥cgview¥sample¥cgsamp-free.pic
File Environment Displawvfxis Axis  Projection  DisplayTvpe IE Amimation  Help
Save ViewPaint
Load YiewPoink Slokl
Slatz
Sloks
Slat

Slots
Slote
Slotz
Slatg
Slata
Slat1

Fig.7.11-2 Load viewpoint
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(3)Save viewpoints to file
It is possible to save a viewpoints in slot(1-10). In the main menu, select
[File]-[Save View Point]. Then, file dialog appears to input the file name. Input

the file and click “Save” , and then the viewpoints is saved.

@EGUIEW - :¥KEK¥cgview¥sample¥cgsamp-free.pic

File Envitonment Displayfxis Axis  Projection  DisplayType Tool Animation  Help
Read gearmetryftrajectary data
Reload
Save as

Save View Poink
Load Wiew Poink

taking geometry data

Dpen DS Window
Prink
Exit

Fig.7.11-3 Save viewpoints to file
(4) Load viewpoints from File
It is possible to load a viewpoint. In the main menu, select [File]-[Load View Point].
Then, file dialog appears to select the file name. Select the file and click “Open” ,

and then the viewpoints are loaded.

@EGUIEW - :¥KEK¥cgview¥sample¥cgsamp-free.pic

File Envitonment Displayfxis Axis Projection  DisplayType Tool Animation  Help
Read gearmetryftrajectary data
Reload
Save as

Save View Poink
Load Wiew Poink

taking geometry data

Dpen D05 Windaow
Prink
Exit

Fig.7.11-4 Load viewpoints from File
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SECTION 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.

.1 Rotation

Move the mouse while clicking the left button to rotate the displayed objects

.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

.3 Zoom—in objects
Move the mouse downward while clicking the right button to zoom in. Also Move
the mouse downward while clicking the left button and pushing SHIFT to zoom range

select.

il [ Corm ]

_

Fig.8.3 Zoom in range

8.4 Zoom—out objects

Move the mouse upward while clicking the right button to zoom—out.
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SECTION 9 Creating geometry data

The CGVIEW can be used to help create geometry data for an EGS calculation. In CGVIEW,

CG geometry data of the EGS 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 EGS calculation.
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.9.1-2 appears

@EGUIEW - D:¥KEK¥cgview¥sample¥cgsamp-free.pic
File Environment DisplayfAxis Axis Projection DisplayType Tool Apimstion Help

Read geometrytrajectory data
Reload
Save as

Save View Point
Load Yiew Point

Making geometry data

Open DOS Window
Print
Exit

Fig.9.1-1 [Making geometry data] menu

(i Making Geometry - NONAME

Body Data ¢

symeoL  |mumeer |1 |2 |2 |4 |s le Iz la

< CG Body Data =

4] | B

Zaone Data !

NUMEER MATERIAL | [ [ [ | | | | | |
Z0001

< CG Zone Data =

4] | B

CQPEN FILE | SAVE FILE WIEWY CAMCEL HELP |

Fig.9.1-2 Window to create geometry data
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9.2 Input Geometry Data
Only CG(Combinatory Geometry) data are supported for this function. Click [OK]

button to display the geometry for the input data.

1) Input Body Data
Body Data composed Symbol, Number and Parameter. Number specify from 1 to

99999. CG Body Parameter see to Section 9.6.
2) Input Zone Data
[Zone Number ]
Number is 5 char and 1st Char is “Z” . Number is auto.
[Material Number]
Material Number in EGS user code
[Other]
One Zone make Combination Few Body. Combination is +, —, OR and Body number. +1

is inside Body 1, -1 is outside Body 1. (+1 —-2) is inside Body 1 and outside Body

2. (+1 OR +2) is inside Body 1 or outside Body 2.

+1 -2 +1 OR +2
i) i)
+1 +2 +1 -7 OR +7 -1

F

) 7

Fig. 9.2 CG ZONE
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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 (k. geo).
If file extension is not (¥.csv) then Free Format

If file extension is (k. csv) then CSV Format.

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).
If file extension is not (k. csv) then Free Format

If file extension is (k. csv) then CSV Format.

9.5 CG Data viewer

Click the [View] button. Then, you can check the geometry on the screen.
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9.6 Edit File of Excel

Extension is (k. csv) used Working on Excel.

Body Symbol4 Body Mumberd Body Parameter+
3 o | e : — e ~

ROCy g 0] 0 6.1 1] 0 1.8 16
SPH 7 [u] a 14 18

_|RCC b ] ] 4] 0 0 B 2

_|SPH g (] ] 14 2

_|RCC 4 ] ] 51 L] 0 145 48

_|SPH | 0 Q 20 49

_|RCGC | 0 0 ] 1] 0 15 a

_|SPH 10 0 0 20 ]

_|RCGC 2 0 0 01 0 0 288 9.8

Y |RCC 1 0 0 4] 0 0 a0 i0
END - Body Data END+

* 2000 G/ 0R 7

i |Z0002 5 -6 OR g -7 -5

1 |z0003 4 -5 -8 OR 5 -4

¥ (0004 3 -4 0OR 10 -8 -3

i [Z0005 2 -3 =10 )

T 23006 T =7 B

s LA A Zone Parameterd

i |EMD

il | 4 2 4 3 4 0 Il-'

Zone Mumhberd Zone Data EM D+ Material, from Z0001 20008+

Fig. 9.6 Work on Excel
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9.7 CG Format
1)Right Parallelepiped(RPP)

z
e
Zmax
¥min Ymax
Zmin -~ — . b
o ¥min
K/// T Hmax
i
Fig.9.7-1 RPP

[ Format | Xmin(1) Xmax(2) Ymin(3) Ymax(4) Zmin(5) Zmax (6)

(causion) Number in () is parameter number in Make Geometry. (1) is input Parameter
Column 1 in table in Fig9.1-2. (and so fourth)

Xmin, Xmax : termimi of box sides normal to X

Ymin, Ymax : termimi of box sides normal to Y

/min, Zmax : termimi of box sides normal to Z

2)Right Circular Cylinder (RCC)

[H=, Hy, Hz

Pw, Py, Pz

Fig.9.7-2 RCC
[ Format ] Px(1) Py(2) Pz(3) Hx(4) Hy(5) Hz(6) R(7)
Px,Py,Pz : X,Y,Z coordinates of center of base
Hx, Hy,Hz : cylinder axis vector

R : Radius
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3) Sphere (SPH)

center P and Radius R maked Sphere.

CPu,Py.Pz)

Fig.9.7-3 SPH
[ Format ] Px(1) Py(2) Pz(3) R(4)

Px,Py,Pz : X,Y,Z coordinates of center

R : Radius

4) Truncated Right Cone (TRC)

Fw, Py, Pz)

Fig.9.7-4 TRC
[ Format ] Px(1) Py(2) Pz(3) Hx(4) Hy(5) Hz(6) R1(7) R2(8)
Px,Py,Pz : X,Y,Z coordinates of center of Cone Bottom
Hx, Hy,Hz : cone axis height vector
R1 : radius of lower cone base

R2 : radius of upper cone base
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5) Torus (TOR)

fr=20r)

Fig.9.7-5 TOR
[ Format ] Px(1) Py(2) Pz(3) R1(4) R2(5) thl1(6) th2(7) ax(8)
Px,Py,Pz : X,Y,Z coordinates of center of Torus
R1 : ring radius

R2 : pipe radius
thl, th2 : start angle, end angle (Degree)

ax : center axis(1=X 2=Y 3=7)
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6) Box (BOX)

thgs ASy. ABz) ,“

r

(h2x. A2y AZz)

{Px. Py, P2) (ATx Ay, A1z

Fig.9.7-6 BOX
[ Format ] Px(1) Py(2) Pz(3) Alx(4) Aly(5) Alz(6) A2x(7) A2y (8) A2z(9)
A3x(10) A3y (11) A3z (12)
Px,Py,Pz : X,Y,Z Coordinates of corner
Alx, Aly, Alz : vector of 1st Side
A2x, A2y, A2z . vector of 2nd Side
A3x, A3y, A3z . vector of 3rd Side

7)Right Elliptical Cylinder (REC)

’{’fﬁx///
(Hsx,Hv,Hz

P Py, Pz) | (RZx, R7w,R22)

(R1x,R1y,R1z)

Fig.9.7-7 REC
[ Format ] Px(1) Py(2) Pz(3) Hx(4) Hy(5) Hz(6) R1x(7) Rly(8) R1z(9)
R2x(10) R2y(11) R3z(12)
Px,Py,Pz : X,Y,Z coordinates of cylinder bottom

Hx, Hy,Hz : cylinder axis height vector
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Rlx, Rly,R1lz : ellipse major axis vector(normal to Hx, Hy, Hz)

R2x, R2y, R2z : ellipse minor axis vector (orthogonal to Hx, Hy, Hz)

8) Truncated Elliptical Cylinder (TEC)

(R1x R1y,R1z)

Fig.9.7-8 TEC
[ Format ] Px(1) Py(2) Pz(3) Hx(4) Hy(5) Hz(6) R1x(7) Rly(8) R1z(9)
R2x(10) R2y(11) R3z(12) w(13)
Px,Py,Pz : X,Y,Z coordinates of cylinder bottom
Hx, Hy,Hz : cylinder axis height vector
R1x, Rly,R1lz : ellipse major axis vector(normal to Hx, Hy, Hz)

R2x, R2y, R2z : ellipse minor axis vector (orthogonal to Hx, Hy, Hz)

w : ratio = top/bottom
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9)Ellipsoid(ELL)

.
& — -

Fig.9.7-9 ELL
[ Format ] P1x(1) Ply(2) P1z(3) P2x(4) P2y(5) P2z(6) R(7)
P1x,Ply,Plz : 1st foci coordinate
P2x, P2y, P2z : 2nd foci coordinate

R : length of major axis

10) Wedge (WED)

(A

(82x%,82y,422)

(Px,Pyv.Pz] Cilx, A1y, 812)

Fig.9.7-10 WED
[ Format ] Px(1) Py(2) Pz(3) Alx(4) Aly(5) Alz(6) A2x(7) A2y (8) A2z (9)
A3x(10) A3y(11) A3z(12)

Px,Py,Pz : X,Y,Z coordinates of wedge vertex
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Alx, Aly,Alz : vector 1lst side of triangler base
A2x, A2y, A2z : vector 2nd side of triangler base
A3x, A3y, A3z : height vector

11)Arbitrary Polyhedron (ARB)

(Fdx, Pay, P42) (Pax, Py, iz} (F4x, P4y, F42)

Rly, Flz} Ry, P2z}
(Flx, Fly P (P1x, Fly, P (F1z, Ply, P
;

X
} (Phx, Ply, Piz) -

(P3x, P3y, P3e)

[
Lo tha. PRy, PBD)

(Fdx, Fdy, Pdz)

(F3x, P3y, P32)

(Piz. PEy. Paz) (Pix, Pay, Phz) (Pl POV, P2}

Fig.9.7-11 ARB
[ Format ] P1x(1) P1y(2) P1z(3) P2x(4) P2y (5) P2z (6) P3x(7) P3y(8) P3z(9) P4x(10)
P4y (11) P4z (12) P5x(13) P5y(14) P5z(15) P6x(16) P6y(17) P6z(18) P7x(19)
P7y(20) P7z(21) P8x(22) P8y(23) P8z(24) S1(25) S2(26) S3(27) S4(28)
S5(29) S6(30)
P1x,Ply,Plz : X,Y,Z coordinates of 1st corner of polyhedron
P2x, P2y, P2z : X,Y,Z coordinates of 2nd corner of polyhedron
P3x,P3y,P3z : X,Y,Z coordinates of 3rd corner of polyhedron
P4x, P4y, P4z . X,Y,Z coordinates of 4th corner of polyhedron
P5x, Pby,P5z : X,Y,Z coordinates of 5th corner of polyhedron
P6x, P6y,P6z : X,Y,Z coordinates of 6th corner of polyhedron
P7x, P7y,P7z : X,Y,Z coordinates of 7th corner of polyhedron
P8x, P8y, P8z : X,Y,Z coordinates of 8th corner of polyhedron
S1, 82,83, 54, S5,S6 :
four-digit number describing a side of the polyhedron in terms of it’ s
corresponding two corners. (e.g. S1=1278 is a plane / side bounded by corners

1,2,7 & 8)
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12)Harf Space with a planer surface (HAF)

inside

Fig.9.7-12 HAF
[ Format ] Nx(1) Ny(2) Nz(3) L(4)

Nx, Ny,Nz : vector of inner region

L : length of the coordinate axes pallarel to N
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13)Hexagonal Prism(HEX)

'
'
|
'
|
'
|
'
|
|
'
|
'
'
'
'
'

>

PPy, P2)

i‘::‘-’«x,.ﬂ.y,.ﬂ.z)

Fig.9.7-13 HEX
[ Format ] Px(1) Py(2) Pz(3) Hx(4) Hy(5) Hz(6) W(7) Ax(8) Ay(9) Az(10)
Px,Py,Pz : X,Y,Z coordinates of the bottom of the hex

Hx, Hy,Hz : vector from the bottom to the top
W : width of the hex

Ax, Ay, Az : vector of normal surface
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14) General Ellipsoid(GEL)

(AT ASy Tz

(AL % ATy A1 20

Fig.9.7-14 GEL
[ Format ] Px(1) Py(2) Pz(3) Alx(4) Aly(5) Alz(6)
A2x (7) A2y (8) A2z(9) A3x(10) A3y(11) A3z(12)
Px,Py,Pz : X,Y,Z coordinates of center
Alx, Aly,Alz : 1st foci coordinate
A2x, A2y, A2z . 2nd foci coordinate
A3x, A3y, A3z : 3rd foci coordinate
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SECTION 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. 10.2 appears.

@EE?IEW - :¥KEK ¥cgview¥sample¥cgsamp-free.pic
Eile | Environment  Displayfxis  Axis  Projection DisplayType  Tool  Apimakion Help

Environment For display
Geometry Check
Calculate Yolume of Regions

Fig. 10-1 [Geometry Check] menu

flE-Geu metry Gheck

Ikeration: Im

Stark Pasition irection
B IEI - IEI theta: ID - |36IZI
vi |0 - Jo phi: |-20 - |50
z: o - o

Cubput:

CHECE START CLOSE | HELP |

Fig. 10-2 Window for geometry check
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Click [Check Start] button to start check geometry data.

StartPosition: Specifying Start Position.
(default value x=0-0y=0-012=0-0)
the range specification is enabled. In this case, a position is
randomly selected in specified range

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

randomly selected in specified range

Fig. 10-3 Direction
ITteration : Specifying number of particle (default=100000)
[CHECK START]Button is [CHECK STOP] in executing and Click Button is Check Stop.

If error then a message is printed in output and they are displayed by white

lines. (error max is 10)
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fl?:Geo metry Gheck = 1of x|

Iteration: I1DDDDD

—Start Position irection
& ID 7 ID theta: ID £ |360
i - phi [-90 - [
zfo -

Cutput:

= 7LBEAE-001 w=-1. 177E+000 2z=-7 _3BSE+IO0 |
Body Number of including the point: 2 3 4
= 9,9ZBE-0071 w=-6,303E+000 2=-3.8G0E+000 i
Body Number of including the point: 2 3 4
x=- 1, 27REH000 w= 3,437E+000 z=-6.542E+000 §
Body Number of including the point: 2 3 4
LBIIEH000 w=-5,125E+000 =z=-4, ?98E+UU|] i
Body Number of including the point: 2 3 4
== 1. 140E+000 w= 4,777E+000 2= 5. ESSE+UUU i
Body Number of including the point: 2 3 4

= 2.230E-001 w=-4,227E-001 2=-7. 4BREHDON |
Body Mumber of including the point: 2 3 4
x= T UIBEH000 w= 3,762E-001 2= 2. 159E+DDD i
Body Mumber of including the point: 2 3 4

= T.B43E-001 w=-5,304E+000 2= 4,BE1E+000 §
Body Mumber of including the point: 2 3 4
Stop by error count is 10 over

W

Overlap Zone. Wumber [Z0002,Z0003] -l
Overlap Zone. Mumber [20002,20002]
Overlap Zone. Mumber [Z0002,20002]
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SECTION 11 Calculate the volume of regions

Select [Environment]-[Calculate Volume of Regions] in the main menu to open a window

to calculate the volume of regions. Then, a window as shown in Fig. 11.2 appears.

It is used the next method to calculate the volume of regions.

A particle with vertical vector is started at yz, xz and xy surface that are divided
equally. The volume of region is getting by summing the value that multiply the length
is including in the region and the area data of divided surface. The validation of

values be getting by checked the three volume data and three convergence data.

F CGYIEW - D:¥KEK¥cgview¥sample¥cgsamp-free.pic

Eile | Erwironment  Displayéxis  Axis  Projection DisplayType  Tool  Animation Help
Environment Far display
Geometry Check

Calculake Yalume of Reqgions

Fig.11-1 [Calculate Volume of Regions] menu

@Galculate Volume of Regions

Division by power of 2 {Max 14}

surface area Level of convergence
K |'1DD 2 |1DD Three direckion: |EI.‘399 - |1.DDI
i |—1IZID - |1EIIII Division level: |E|.999 - |1.DDI
z: |-100 - |100

Cukpuk:

Z1 = 0.0000E+000, 0.0000E+000, 0,0000E4000 [cm3] 0,00000, 0.00000, 0.00000
Z2 = 0,0000E+000, 0,0000E+000, 0.0000E-4000 [crmi3] 0,00000, 0.00000, 0.00000
Z3 = 0,0000E+000, 0,0000E+000, 0.0000E+000 [crmi3] 0,00000, 0.00000, 0.00000
Z4 = 0.0000E+000, 0,0000E+000, 0.0000E-4000 [crmi3] 0,00000, 0.00000, 0.00000
Z5 = 0.0000E4000, 0,0000E4+000, 0.0000E4000 [crmi3] 0,00000, 0.00000, 0.00000
£6 = 0.0000E4000, 0,0000E4+000, 0.0000E4000 [crm3] 0,00000, 0.00000, 0.00000
£7 = 0.0000E4000, 0,0000E4+000, 0.0000E4000 [crm3] 0,00000, 0.00000, 0.00000

Save File Calculation START CLOSE HELP

Fig.11-2 Window for calculation the volume of regions

55



11.1 Setting of division by power of 2
You should be setting the Division level at [Division by power of 2]. The Maximum

value is 14 and the default value is 12.

11. 2 Setting the surface area
You should be setting the surface areas that include the checked regions at [Surface

area].An unit is cm.

11. 3 Setting the level of convergence
You can set the level of convergence at [Level of convergence].
Three direction : checking the convergence between yz, xz and xy surface
Division level : checking the convergence between now division level and before

division level.

11. 4 Showing the calculated data
The output data are region number (z), the calculated volume (yz, xz and xy surface)
and the convergence data of division level (yz, xz and xy surface) . The checked regions

are the target region of checking convergence.

11.5 Monitoring data
The Monitoring data are outputted. There are the calculated rate, the division
level (nlp), the number of division(nlpcnt) and the calculating point (the outer

loop(ilp) and the inner loop(jlp)) .

11.6 Saving calculated data
Click the [Save File] button. Then, a file dialog to save a file appears. Input
the file name. The default file extension is (*.dat)

Next data are saving in the file

Zone_No. , average, x_direction, y_direction, z_direction
, (cm3), (cm3), (cm3), (cm3)

Z1, 1.0395E+002, 1.0395E+002, 1.0395E+002, 1.0396E+002

72, 1.3347E+001, 1.3356E+001, 1.3356E+001, 1.3329E+001

73, 1.2b29E+003, 1.2529E+003, 1.2529E+003, 1.2530E+003

74, 6.9723E+001, 6.9787E+001, 6.9787E+001, 6.9595E+001

75, 7.7361E+003, 7.7363E+003, 7.7363E+003, 7.7357E+003
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76, 2.4868E+002, 2.4844E+002, 2.4844E+002, 2.4915E+002
Z7, 8.5841E+002, 1.2876E+003, 1.2876E+003, 0.0000E+000

11. 7 Start of Calculation
Click the [Calculation START] button. Then, you can start to calculate the volume
of regions and [Calculation START] button is changed [Calculation STOP] button. If

you want to cancel of calculation, please click the [Calculation STOP] button.

11.8 Close the window

Click the [CLOSE] button. Then, you can return to the main menu window.

11.9 Show the help message
Click the [HELP] button. Then, you can show the help message
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SECTION 12 File Format

Geometry and particle trajectory data are created in an EGS calculation and read

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

12. 1 Particle trajectory file format
a)geometry data
[CG System]

(1) CSTA
write CG data input start Symbol
CSTA = Fixed Format CSTA-TIME = Fixed Format with lifetime data
CSTA-FREE = Free Format CSTA-FREE-TIME = Free Format with lifetime data
CSTA-CSV = CSV Format CSTA-CSV-TIME = CSV Format with lifetime data

(2) CSYM
write CG Body Symbol (RPP, RCC, SPH etc). (2) to (4) is 1 set data(plural data).

(3) CNUM
write CG Body Number (5 digit and positive number). (2) to (4) is 1 set
data(plural data).

(4)CPRML ]
write CG Body Parameter. (2) to (4) is 1 set data(plural data).

(5)END : write CG Body Data input finish Symbol “END”

(6) ZNUM
write CG Zone Number (Z0001 etc). (6) to (7) is 1 set data(plural data).

(7)ZPRML ]
write CG Zone Parameter (OR and Body Number). (6) to (7) is 1 set data(plural
data).

(8)END : write CG Zone Data input finish Symbol “END”

(9)CEND : write CG Data input finish Symbol “CEND”

[Spheres of co—center]

(1) GSTA
write except CG data input start Symbol
GSTA = Fixed Format GSTA-TIME = Fixed Format with lifetime data
GSTA-FREE = Free Format GSTA-FREE-TIME = Free Format with lifetime data
GSTA-CSV = CSV Format GSTA-CSV-TIME =CSV Format with lifetime data

(2)SPHR : write Spheres of co—center Data input start Symbol “SPHR”

(3)GCNT : Spheres of co—center count(>1)
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(4)GPRM[ ] : Spheres of co-center radius (GCNT)
(5)GEND : write except CG data input finish Symbol “GEND”
[Cylinders of the co—center line]
(1)GSTA
write except CG data input start Symbol
GSTA = Fixed Format GSTA-TIME = Fixed Format with lifetime data
GSTA-FREE = Free Format GSTA-FREE-TIME = Free Format with lifetime data
GSTA-CSV = CSV Format GSTA-CSV-TIME =CSV Format with lifetime data
(2)CYLS : write Cylinders of the co—center line Data input start Symbol “CYLS”
(3)GCNT1 : Cylinders of the co—center line count (>1)
(4)GCNT2 : A Section of Z Axis Count (>1)
(5)GPRM1[ ] : Cylinders of the co—center line radius (GCNT1)
(6)GPRM2[ ] : A Section of Z Axis Position (GCNT2)
(7)GEND : write except CG data input finish Symbol “GEND”
[Three-dimensional slab]
(1) GSTA
write except CG data input start Symbol
GSTA = Fixed Format GSTA-TIME = Fixed Format with lifetime data
GSTA-FREE = Free Format GSTA-FREE-TIME = Free Format with lifetime data
GSTA-CSV = CSV Format GSTA-CSV-TIME =CSV Format with lifetime data
(2)SLAB : Three—dimensional slab Data input start Symbol “SLAB”
(3)GCNT1 : A Section of X Axis Count (>1)
(4)GCNT2 : A Section of Y Axis Count (>1)
(5)GCNT3 : A Section of Z Axis Count (>1)
(6)GPRM1[ ] : A Section of X Axis Position(GCNTI)
(7)GPRM2[ ] : A Section of Y Axis Position(GCNT2)
(8)GPRM3[ ] : A Section of Z Axis Position(GCNT3)
(9)GEND : write except CG data input finish Symbol “GEND”
b)Material data
(1)MSTA : write material data input start Symbol “MSTA”
(2)MCNT : write input material count(equal Zone Count)
(3)MMAT[ ] : Material Number correspondence a Zone (>=0)
(4)MEND : write material data input finish Symbol “MEND”
c)Particle trajectory data
(1)0 : write 1 particle history data input start Symbol “0”
(2)PHIS : particle history number (>=1)
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(3)PTYP
write particle kind ( 4=photon 5=electron 6=positron). (3) to (11) is 1 set
data(plural data).
(4)PX
write X coordinate of particle reaction point. (3) to (11) is 1 set data(plural
data).
(5)PY
write Y coordinate of particle reaction point. (3) to (11) is 1 set data(plural
data).
(6)PZ
write Z coordinate of particle reaction point. (3) to (11) is 1 set data(plural
data).
(7) PENR
write particle reaction energy. (3) to (11) is 1 set data(plural data).
(8)PZON
write particle reaction region. (3) to (11) is 1 set data(plural data).
(9) PWGT
write particle weight. (default 1) (3) to (11) is 1 set data(plural data).
(10) PTIME
write particle lifetime. (only using time option) (3) to (11) is 1 set data(plural
data).
(11)PSTP
if Particle reaction is finish thenwrite “-1 “. (3) to (11) is 1 set data(plural
data).
(12)9 : write 1 particle history data input finish Symbol “9”
(13) PLAT
History s Latch. (usually 1. this History un show is -1)

12. 2 Particle trajectory file free format

Free Format mark off by a space

12. 3 Particle trajectory file CSV format

CSV Format mark off by a comma.
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12. 4 Particle trajectory file Fixed format
Fixed Format need input data with decide Format
a) geometry data

[CG]

(1) Format (" CSTA”)

(2)Format (1h, 2x, a3, i5, 1p8el2.4) CSYM, CNUM, CPRM[ ]
Format (1h, 2x, 3x, 5x, 1pSel2.4) CSYM, CNUM, CPRM[ ] (A Case of CPRM 8 over)

(3)Format (1h, “END’)

(4)Format (1h , 2x, a3, 5x, 1x, 10 (a2, i5, 1x)) ZNUM, ZPRM[ ]
(a2 is “OR” or space, ib is Body number)
Format (1h , 2x, 3x, 5%, 1x, 10(a2, i5, 1x)) ZPRM[ ] (A Case of ZPRM 10 over)

(5)Format C END’)

(6) Format (" CEND’ )

[Spheres of co-center]

(1) Format (" GSTA”)

(2) Format (" SPHR’ )

(3)Format (316) GCNT

(4) Format (4E15. 7) GPRM[ ]

(5)Format (" GEND)

[Cylinders of the co—center line]

(1)Format (" GSTA”)

(2)Format (" CYLS’)

(3)Format (316) GCNT1, GCNT2

(4)Format (4E15. 7) GPRM1[ ]

(5)Format (4E15. 7) GPRM2[ ]

(6) Format (" GEND)

[Three-dimensional slab]

(1) Format (" GSTA”)

(2)Format (" SLAB™)

(3)Format (316) GCNT1, GCNT2, GCNT3

(4) Format (4E15.7) GPRM1[ ]

(5)Format (4E15.7) GPRM2[ ]

(6) Format (4E15. 7) GPRM3[ ]

(7)Format (" GEND’ )

b)Material data
(1) Format (' MSTA”)
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(2) Format (i4) MCNT
(3)Format (15i4) MMAT[ ]
(4) Format  MEND’ )
¢) Particle trajectory data
(1)Format C 0”, i5) PHIS
(2)Format (i1, 1p3E13. 6, 1pE10. 3, i4, 1p2E10. 3)
PTYP, PX, PY, PZ, PENR, PZONO, PWGT, PTIME
(3)Format (" -1")
(4)Format C 9’,1i5) PLAT

12. 5 Make geometry file
(1) CSYM
write CG Body Number (RPP, RCC, SPH etc). (1) to (3) is 1 set data(plural data).
(2) CNUM
write CG Body Number (5 digit and positive number). (1) to (3) is 1 set data(plural
data).
(3)CPRM[ ]
write CG Body Parameter. (1) to (3) is 1 set data(plural data).
(4)END : write CG Body Data input finish Symbol “END”
(5) ZNUM
write CG Zone Number (Z0001 etc). (5) to (6) is 1 set data(plural data).
(6) ZPRM[ ]
write CG Zone Parameter (OR and Body Number). (5) to (6) is 1 set data(plural data).
(T)END : write CG Zone Data input finish Symbol “END”
(8) MMAT[ ] : Material Number correspondence a Zone (>=0)
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12. 6 Make geometry file Free Format

Free Format mark off by a space

12. 7 Make geometry file CSV Format

CSV Format mark off by a comma.
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SECTION 13 EGS 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 EGS 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 EGSPICT.

The lines to output the geometry, trajectory information in EGS users code are

described.

13.1 Main Program
The format of a line of particle information and geometry information are controlled
by the value of NPRECI, as shown in Table. 13.1. 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

Table. 13.1 Control of Format by NPRECI

NPRECI | Cylinder | CG Medium Format of Program
—Slab particle
information
0 O X X 15 EGSWIN32
1 O X X 18 EGSWIN32
2 O O O 1PE13.6 CGVIEW(Fixed Format)
3 O O O 1PE14. 6 CGVIEW (Free Format)

NPRECI=3, is specified for CGVIEW.
NPRECI=3;
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Define the file name to which the data for the shower display are written.
open (UNIT=39, FILE=" egsbjob. pic’, STATUS="unknown’ )
ifto = 39

The following lines are added before and after a line of “CALL GEOMGT;” to obtain
CG information.

write (ifto, fmt=" C CSTA-FREE’)”)

write (ifto, 110)
110 FORMAT C CEND’)

The material number assigned for each region is output.
write (ifto, 310)
310  FORMAT ( MSTA’)
write (ifto, 320) nreg
320  FORMAT (14)
write(ifto, 330) (med(i), i=1, nreg)
330  FORMAT(1514)
write (ifto, 340)
340  FORMAT (" MEND’)

This line is used to indicate a start of history. Output “0” , which indicates
the start of the history and history number.
if (npreci. eq.3) then
if (i.le.maxpict) write(ifto, 197) i
endif
197  format( 0, 112)

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

if (i.le.maxpict) call plotxyz (99,0, 0, 0. DO, 0. DO, 0. DO, 0. DO, 0, 0. DO)

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.

if (npreci. eq.3) then
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if (i.le.maxpict) write(ifto, 207)
endif
207  FORMAT(C 9 1)

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

close (UNIT=ifto)

13. 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 (IQ), 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:

if (i.le.maxpict) then

call plotxyz(iarg, np, iq(np), x(np), y (np), z(np), e (np), ir (np), wt (np))
end if

13. 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 EGS4WIN32,
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 13.1.
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SECTION 14 Make Geometry Sample with CG

An Explanation of gamma detector For Make Geometry File (*.data) With CG in EGS. A
condition for making. (This data is g—detector.geo in sample directory.)

A-Pos is (0,0,0), and Z-axis plus in the upper direction.

Making Region of A and upward.

Material number is AIR=1, ACRILIC=2.

562 9
gamma /ﬁ}_ o
:
—_AIR
0. 14

-—

0.47
AGRYLIC

|

A

17. 60

i
i
i
|
|
|
|

i A

Fig. 14-1 gamma detector sample

Zonel ———— Detector (ACRYLIC)

Detector use RCC Model.
Use Body

RCC 1 0.0 0.0 0.0 0.0 0.0 17.0 0.235
Use Zone

70001 2 +1
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Zone2 ——— Inside Detector (AIR)

Inside Detector use RCC and, SPH Model. Then necessary for zonel minus
Use Body

RCC 2 0.0 0.0 2.81 0.0 0.0 11.98 2.67

SPH 3 0.0 0.0 2.81 2.67

SPH 4 0.0 0.0 14.79 2.67
Use Zone

70002 1 +2 -1 OR +3 -1 OR +4 -1

Zone3 ——— Cover (ACRYLIC)

Cover use RCC and, SPH Model. Then necessary for zonel and 2 minus.
Use Body

RCC 5 0.0 0.0 2.81 0.0 0.0 11.98 2.81

SPH 6 0.0 0.0 2.81 2.81

SPH 7 0.0 0.0 14.79 2.81
Use Zone

70003 2 +b -2 OR +6 -5 -3 -1 OR +7 -5 -4

Zone4 ——— OutSide Detector (AIR)

Necessaly for make air region outside detector. Air region is SPH in Radius 100.0
Use Body

SPH 8 0.0 0.0 0.0 100.0
Use Zone

Z0004 1 +8 -5 -6 -7 -1

Zoneb ——— Calculate Finish Region

Necessaly for Calculate Finish Region for EGS+CG. Calculate Finish Region is
material number 0, and if arraival particle in this region, then Calculation Stop.
Use Body

SPH 9 0.0 0.0 0.0 101.0
Use Zone

70005 0 +9 -8
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Fig. 14-2 Zone Region
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