Description of TUSCAT 1.1:
It is an efficient and reliable software package developed on java platform to

calculate and display the plane wave scattering from small particles. The package uses
and involves a user friendly GUI in order to enable the users to enter the required input
parameters for light scattering calculations and observe the results more intuitively. The
numerical results of the scattering matrix elements and the efficiencies can also be saved
in a user defined data file. The computational programs behind TUSCAT are based on
Mie theory for spherical particles and T-matrix approach for nonspherical particles
(cylindrical and spheroids). Another very important facility for comparing experimental
results from some unknown particle with theoretical results was also incorporated in the
software so as to provide an analytical tool for light scattering experiments from

monodisperse and polydisperse particles.

Features of TUSCAT 1.1
1. TUSCAT 1.1 runs under Windows 98/NT/2000/XP/7 operation systems. There

are no special hardware requirements.

2. It can calculate and display the results for of extinction, scattering and absorption
efficiencies, single scattering albedo and asymmetry parameter.

3. It can calculate the nonzero elements of the scattering matrix and plots graphs for
S11, -S12/511, S33/S11 and S34/511-

4. 1t has provision for saving the theoretical results in a user defined data file.

5. Can upload experimental data file in “.txt’, “.dat’ or “.csv’ format containing the

values of scattering angle, Sq1, -S12/S11, S33/S11 and S34/S11 serially separated
by a comma and plot graphs for Sqq, -S12/S11, S33/S11 and S34/Sq1 as

functions of scattering angle.

6. The experimental graphs can be compared with the theoretical graphs generated
by varying the input parameters, to find the characteristic properties of that
particle responsible for the scattering results.



What was used to design TUSCAT 1.1 (Beta version)

We have used Java Swing in J2SEL1.5 platform to design the software package
TUSCAT 1.1. Swing is a widget toolkit for Java. It is part of Sun Microsystems’ Java
Foundation Classes (JFC) — an Application Programming Interface (API) for providing
a Graphical User Interface (GUI) for Java programs. Swing was developed to provide a
more sophisticated set of GUI components than the earlier Abstract Window Toolkit
(AWT). It provides a native look and feel that emulates the look and feel of several

platforms, and also supports a pluggable look and feel that allows applications to have a

look and feel unrelated to the underlying platform.

Advantages of Java Swing:

1. Platform independence,
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Extensible,
Customizable,
Configurable,
Lightweight User Interface,

Loosely-Coupled and MVC (Model/View/Controller).

Installation Instructions:

Step 1. Copy or download the file TUSCAT 1.1.rar.

Step 2. Unzip TUSCAT 1.1.rar and a directory named ‘TUSCAT 1.1’ will be created.

The contents of the directory are as follows:

Serial No File name File type Description
1 Javalnstaller.bat Batch file Installs the JZSE (Je}va 2 software
enterprise) environment.
2 Jdk-1.5 0_15- Executable file J2SE installer
windows-i586-p.exe

3 SetClassPath.bat Batch file Set the environment variable of
that system.

4 TUScatBatch.bat Batch file Batch file fo_r ex_ecutmg the
application.

5 TUScat.jar Exeaﬁitz)le 18| Executable file of the application
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Step 3. Double click on the Javalnstaller.bat. This will run ‘jdk-1_5 0_15-windows-
1586-p.exe’ and install java environment in your system as described below.

Version 5.0

JAVA™2 Platform
Standard Edition

InstallShield Wizard

JZ5E Development Kit 5.0 Update 15 Setup iz preparing the
IngtallShield Wizard, which will guide you through the program
1 setup process. Please wait

Checking Operating Syztem Werzion

T | | Cancel

Screens as shown above will appear first.

entKit50Updatedo licenee =50

Please read the following license agreement carefully.

Sun Microsystems, Inc. Binary Code License Agreement -
for the JAVA 2 PLATFORM STANDARD EDITION DEVELOPMENT KIT 5.0

SUN MICROSYSTEMS, INC. ("SUN") IS WILLING TO LICENSE THE SOFTWARE IDENTIFIED

BELOW TO OU ONLY UPON THE CONDITION THAT % OU ACCEPT ALL OF THE TERMS
CONTAINED IN THIS BINARY CODE LICENSE AGREEMENT AND SUPPLEMENTAL LICENSE

TERMS (COLLECTIVELY "AGREEMEMT™). PLEASE READ THE AGREEMENT CAREFULLY. BY
COVPNLOADING OR INSTALLING THIS SOFTVWARE, ¥0U ACCEPT THE TERMS OF THE
AGREEMENT. INDICATE ACCEPTANCE BY SELECTING THE "ACCEPT” BUTTON AT THE

BOTTOM OF THE AGREEMENT. IF ¥Y'OU ARE MOT WILLING TO BE BOUND BY ALL THE TERMS,
SELECT THE "DECLINE™ BUTTON AT THE BOTTOM OF THE AGREEMENT AND THE o

@ I accept the terms in the license agreement

(7)1 do not accept the terms in the license agreement

Installshield

[ Mextz |[ Cancel

Read the license agreement. Accept the agreement and click next.



Custom Setup
Select the program features you want installed.

Select optional features toinstall from the list below. You can change your choice of features after
| installation by using the Add/Remave Programs utility in the Control Panel

Feature Description

Development Tools J25E Development Kit 5.0,
including private JRE 5.0. This

) - | Demos will require 264 MB on your hard
)~ | Source Code drive.

‘=3 - | Public JRE

Install to:

C:\Program Files\Javaljdk1.5.0_15Y

Installshield

[ <Back | mext> |[ cancel |

Then a screen as shown above will appear where by default ‘Development Tools’ is

selected. Click next.

41 J2SE Development Kit 5.0 Update 15 - Interrupted =5
_ dats

Installation Completed

The wizard was interrupted before 125E Development Kit 5.0
Update 15 could be completely installed.

Your system has not been modified. To complete installation at
another time, please run setup again,

Click Finish to exit the wizard.

< Back i[ Firish I | Cancel

Click finish to complete installation.

Step 4. Double click ‘SetClassPath.bat’ file. It will set the environment variable.
Step 5. Double click ‘TUScatBatch.bat’ file to execute ‘“TUScat.jar’.



Note: If java environment is already installed then an error message as shown below will

appear. Ignore the message and follow the step 5 to execute the application.

iG J2SE Development Kit 5.0 Update 15 Installer In... [Z]

¥ou already have this version of the 10K installed,
Please uninstall the produck through your addjremove
programs utility before reinstalling.

Description of the GUI:
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- Particle Geometry 1
Spheroidal [ v
AB or CA ratio

\ |
Accuracy of Computation

If anyone of the shapes \

‘cylinder’ or ‘spheroid’ is
selected, the user has to enter the
axial ratio, A/B (for spheroid) or
the diameter to length ratio, C/L
(for cylinder). The default value
of both A/B and C/L is 0.00.

Also for such nonspherical
geometries, one has to specify
the desired accuracy of
computation.
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selected, the user has to give the
lowest and highest particle
radius, sigma (for normal and
lognormal distribution) and alfa
(for gamma distribution), and
the effective radius of the
particles.
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Above panels give the
calculated values of the
efficiencies, single
scattering albedo and
asymmetry parameter for
spherical particles.
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The theoretical calculations are
initiated when the ‘Calculate’
button is pressed and similarly
when “‘Show Theoretical Plot’
button is pressed the software
generated plots for S,;, -S;,/S;;,
S45/S,; and S,,/S,; are displayed
in a separate window. The result
can be stored in a user defined
file when the button ‘Save
Theoretical Data’ is pressed.
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This is the panel for experimental
data analysis. Using this facility
one can upload experimental data
and plot graphs for it. This facility
can be also be used to plot
experimental data compare the
plots for the experimental data
from an unknown scattering
particle with the superimposed
plots for theoretical data generated
by varying the input parameters,
to find the characteristic
properties of that particle.



® Normal ) Logarithmic

The user can select either normal or

logarithmic plot for S11 using these
buttons.
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Plotting window of TUSCAT showing the superimposed plots of
the experimental (blue solid line) and theoretical (red solid line)
results.




Future Prospects:

1.

Other light scattering theories like DDA, SVM, FDTD etc. will be incorporated
with the software in the near future.

The software package will be improved for the calculation of light scattering
properties of other nonspherical shapes like chebyshev, star shaped etc.

Data acquisition and data processing part will also be added to the software so as

to make it self contained for the complete analysis of the experimental results.



