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1. Introduction
1.1. Overview

Variants of the Fission Track Analysis (FTA) methodology have been used for decades
in many fields, such as nuclear forensics, safeguards investigations, radiometry,
geology, and cosmology. A fission-track (FT) is a microscopic-scale radiation-damaged
site, which can be induced on a solid-state nuclear track detector — SSNTD
(e.g., polycarbonate sheet, mica, etc.) by a radiant array of nuclear fissions of a single
particle under thermal neutron flux. In nuclear forensics, the tracks are developed and
made visible by chemical etching of the SSNTD. Since an FT cluster arises from a
single particle, it exhibits a stochastically round shape, which defines both the presence
and the location of a POI. When detected with transparent or translucent SSNTDs, FTs
have optical characteristics that enable their visualization and identification using

transmitted or reflected light microscopy.

The FTA Trainer is a cutting-edge simulation software application for nuclear forensics
modeling. The software was developed using MATLAB App Designer infrastructure.
The Application is exported as an executable file and can run on Windows-based

computer without any specific environment or infrastructure.

The application utilizes a versatile database based on Monte Carlo simulations and can
be used for research purposes and employee training in nuclear forensics as well. For
example, it's possible to simulate fission tracks accurately based on physical and
radiation parameters, resembling light microscope images. These serve as foundational

data for Al-driven decoder software and image analysis.

Calculations can be made based on accurate real data. For example, by entering the
diameter of the Fissile Material, Thermal neutron flux, Fission cross-section (Selectable
between 2*°U, 23U, and *°Pu), Radiation time, and Fissile material mass, it is possible

to calculate the number of tracks that are produced in a simulated Cluster.

The simulation shows the spatial behavior of the fission products and the plane
projection. In addition, it emphasizes the different appearance of the clusters depending

on the distance between the fissile material and the SSNTD.
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Using the FTA Trainer, the following options are configurable and simulations can be

made based on specific parameters which the user demands:

Size of a fissile particle.

Enrichment.

Mass of the fissile particle.

Specific fissile isotope (Selectable between 2*°U, 23U, and >**Pu).
Neutron flux.

Energy of neutrons.

Neutron flux radiation duration.

Geometric Parameters.

A e AT o e

Multi Cluster generator (arbitrary and systematic).

[S—
=]

. Different depths and slices of particle in the sample foil.

[am—
[am—

. 3-Dimensional visualization of the fission clusters.

—_
[\

. 3-Dimensional visualization of the fissions in the radiated particle.

[S—
(98]

. Projection of upper and lower SSNTD detectors.

[a—
~

. Nearness test for detecting potential overlapped clusters.

[S—
W

. Etching time influence on clusters based on semi-empiric experiment.

[S—
N

. ROI Cutting estimation ideal areas.

17. Employee certification test.

In addition, the following parameters can be Calculated:

1. Calculation of a number of tracks based on physical parameters.

2. Calculation of total fissile mass of a batch of clusters.

3. Mini bulk and Micro bulk.

4. Histograms of the fission products track lengths and the projected length on the
SSNTD (after 3-dimensional slicing).

5. Finale score for tested employee.

By bridging theory and application, the software enhances nuclear forensics
investigations, contributing to nuclear security and nonproliferation efforts. This
versatile and accurate tool promises deeper insights and robust methodologies in

nuclear forensics.
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1.2. System Requirements

Minimum computer requirements:

1. Intel® Core ™ i7-1065G7 CPU 1.50 GHz.

2. RAM: 16 GB.
3. Windows 10 operating system.
4

. Free space memory: 5 GB.

Recommended computer requirements:

1. Intel® Core ™ i9-13900HX.
2. RAM: 32 GB.

3. Windows 10 operating system.
4

. Free space memory: 5 GB.

Note: 2230 72wIOS
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1.3.Installation

Explain how users can download, install, and set up your app on their devices.

® All Rights Reserved to Rami Babayew



2212 7172-)12 NVOI2MMN

< % ISRAEL ATOMIC ENERGY COMMISSION Ben-Gurion University of the Negev

Nuclear Engineering Unit
2. Getting Started

The app based on visual components lay out design, creating a user-friendly graphical

user interface. By entering to the app, the main screen shows up as shown in ?.

11 )
() Ben-Gurion University of the Negev e S - )
,k i e o Fission Track Analysis Trainer & 15tz ATOWICENERGY Consson

@ Physical Parameters Selection | Single Clusters Graphical Axis Selection | S.C Projection Analysis | S.C Histograms Analysis Multiple Clusters Ge > |
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Figure 1. Main Screen of the FTA Trainer Application

The functionality in the application divided into 13 Tabs which the user can chose,
depending on the functionality needed. By entering the tab on the upper side of the
window, using the PC mouse, the application will open the chosen function tab. For
convenience, it's possible to pick "remote" tabs faster by pressing one of the arrows,

which opens a shortcut list of all the tabs, as show in ?.

= .
| 4 FTA Trainer 2.0 - X

1
) i)

() Ben-Gurion University of the Negev
i

2322 N1 NVOIMIR & ISRAEL ATOMIC ENERGY COMMISSION )

\ Physical Parameters Selection Single Clusters i Axis Selection | $.C Projection Analysis ‘ S.C Histograms Analysis Multiple Clusters ({:)
®
Physical Parameters Selection
Single Clusters Generator
Fluorescence Simulation
Graphical Axis Selection

S.C Projection Analysis

S.C Histograms Analysis
Multiple Clusters Generator
Running LOG

Neamess Test

Cutting Area Estimation
Manual Cutting Area Test

Access Control

Final Score

® All Rights Reserved to Rami Babayew & Dr. Itzhak Halevy & Prof. itzhak Orion

Figure 2. Main Screen of the FTA Trainer Application
displaying shortcut list of the functionality tabs

® All Rights Reserved to Rami Babayew



2212 7172-)12 NVOI2MMN

A
: ; ) . . -
_i,, ISRAEL ATOMIC ENERGY COMMISSION Ben-Gurion University of the Negev

Nuclear Engineering Unit

2.1. Physical Parameters Tab

In this Tab, particle properties calculations can be made based on real given data. The
calculations based on nuclear and particle physics theories according to proven

equations. See ?.

{g SenGurion Untversity of the Negev Fission Track Analysis Trainer e Lo : [AE——

213 P2 NYTIMR

@  Physical Parameters Selection | Single Clusters Fi i phical Axis Selection | S.C Proj Analy S.C Hi Analysis | Multiple Clusters Ge >

Parameters Selection

i Isotope Configuration : Fissionable Particle Diameter um Fission Cross Section 5826 bams

:  (®)Uranium 235 Uranium 233 : : B :
g HH Fissionable Particie Mass 4984 pg Radiation Time 1200| Seconds

Thermal Neutron Flux 500] 10413 nijem*2"sec) FTA Efficiency

Calculated number of fissions for chosen isotope and parameters = 446
Caiculate Number Of Tracks & Mass
Calculated Fissionable Particle Mass [pg] =  49.805

W] Use Total particle info

isotope Enrichment  Enrichment Criteria Total Particie Info Field

U-235:0.72 % Erriehed = [0 7271 ii Particle Details:

e Total Particle Diameter 5228| um C :
/ \\ Depleted < Enrichmeant 072 Calculate Particie Physical Dimensions
] i1 Calculated Details:
] f i: Fissionable Particle Volume = 4.1893 um*3 Calculated Fissionable Particie Diameter = 1 um
o / 'd None Fissionable Particle Volume = 584285 um*3 Calculated None Fissionable Spheric Diameter = 42278 um

U-238: 9928 %

Figure 3. Physical Parameters Tab

In Section A, the user has the option to select from three different simulated isotopes:
2351J, 223U, and 2*°Pu. Each of these isotopes has unique properties and applications in the
field of nuclear physics and engineering.

In Section B it’s possible to calculate the Number of Tracks which can be produced in a

simulated Cluster. When the check box 'Use Total particle info’ isn’t selected (D), the
user can enter any configuration desired. After choosing the parameters, by entering
'Calculate Number of Tracks & Mass’ button, the app will calculate the number of tracks
for the specific configuration.

In Section C, by choosing desired total particle diameter and enrichment and entering
'Calculate Particle Physical Dimensions’ will calculate the particle physical dimensions.
Calculating the diameter of fissile material involves considering it as a spherical object

with the fissile substance located at its center. In this scenario, we assume the absence

of any neutron-absorbing materials within the sphere. It's possible to use the parameters

from Section C in Section B by Selecting the check box 'Use Total particle info’ (@).
Section D making visualization of the selected enrichment in pie percentage diagram.

The enrichment status lamp will be Green when the particle is with natural enrichment,

® All Rights Reserved to Rami Babayew
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Blue when the particle is depleted and Red when the particle enriched. The user can

choose 1n this section the enrichment boundaries.

Section E responsible for visualization preferences for another Tabs, will be discussed

later.

2.2.  Single Clusters Generator Tab

The Single Clusters Generator Tab allows users to create customizable single clusters
by specifying either a chosen number of tracks or utilizing the automatically calculated

number of tracks from the Physical Parameters Tab.

|

Q Ben-Gurion University of the Negev
]

val
e Fission Track Analysis Trainer e e & e

- Physical Parameters Selection Single Clusters Generator Fluorescence Simulation Graphical Axis Selection S.C Projection Analysis 5.C Histograms Analysis Multiple Clusters Ge > |

Parameters Selection

— £ g Select Data Base Default Data Base
Number Of 4pi Tracks 100]  Starting DB Track - DESERsS N | L lC==

Expected 2pi SSNTD Tracks| 46| [ Random Start of DB Track i+ Background Image Source | | select Background | ] Default Backgorund § D
A i []single Track Mode Pixel Factor :  :Background Brightness Auto Brightness Correction
[ |Make Histograms :
Hil Cylinders Radius g
+ [_]Use Physical Parameters g Ploting Cordinates [Pixe ixels]
| Acamulate Fissioned Aloms [l Auto Standard Size Calibration X Starting Location | 2000 =
Z Cordinate Pixels =
Y Starting Location | 2000 | Select | = z; Pixels
f : g 0| um £
Isotope Enrichment  : t Track Width [um] 2| i ivisualization Options Ba 3
U-235:0.72 % : : 3
g : Mark Center [+ Add Scale =S E
: Chemical Etching Time [min] H L h Slice Width 15| Pix = H E
: : 3 els E H
C : H [JTrace Center: [_JFill []Fix Selaci Z30 Pixels
B : § H i IProjection analysis 0f tm “Z10
i Axis Appearance  Cluster Color [[]Upper SSNTD Simulation [_] Enable Fluorescence Simulation Calculate in um
) ["]Lower SSNTD Simulation Total Slice Width 150 | Pixels Total Slices

zhak Halevy

Figure 4. Single Clusters Generator Tab

As default, the application has stored data base of ***U particle, with diameter of ?um,
with X % Enrichment, with Y events (simulated fissions).

Sections G and B share similarities with other Tabs, so there's no need to reiterate them.
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2212 7172-)12 NVOI2MMN

Sl
* ) . by -
%) IsmacL Aromic Enensr Commssion Ben-Gurion University of the Negev

Nuclear Engineering Unit

2.3. Fluorescence Simulation Tab

Since the SSNTD is transparent its possible with real samples to generate an image
which is three dimensional by using in depth auto focusing (Z-Stack) of the microscope.

Fluorescence Simulation Tab is a tool for simulating this scenario.

When the check box 'Enable Fluorescence Simulation' is selected (@) in Section E of
the Single clusters Tab, the app will perform Z-Stack 3-Dimnsional visualization
simulation which demonstrates the repetitiveness of the track's lengths, identified by

colors. The simulation will appear in Section A. See ?.

—
|

al 3

|
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|

B
(P Ben-Gurion University of the Negev
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- Physical Parameters Selection Single Clusters Generator Fluorescence Simulation Graphical Axis Selection S.C Projection Analysis 5.C Histograms Analysis. Multiple Clusters Ge » |

Z-Stack Simulation of fluorescence

Fluorescence Simulation :
R EU 8-
: Configuration Parame sl
Number of tracks 0 H
Inner Slice Width 0| Pixsle u !
Total Slice Width 0| Pixels gU.B |
Z Cordinate 0| Pixels
i P 0 103 nifemA2*sec) { 0.5 .A
Bg Radiaticn Time 0| Seconds E f
I Enrichment o ¥ YIS
Fissile Volume 0 um*3 :
Fissile Mass 0| pg D 3
Partical Diameter 0| um gm |
Elimination Angle 0| ° d
Isotope gn 1

Figure 5. Physical Parameters Tab

Section B summarizes all the relevant data of the simulated particle.

Section C enables the user to clear the simulation or to save a "tif' file of the simulation.

® All Rights Reserved to Rami Babayew
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Graphical Axis Selection '5.C Projection Analysis 5.C Histograms Analysis | Multiple Clusters Ge > |

T @

Graphical selection of coordinates

Instructions to generate single cluster:

1. Select Background.

2. Press the orange button below to generate the image. —

3. Move the mouse to wanted position.

5. Press 'ENTER' on the keyboard

6. If the selected cordinates are O.K., the program will enable to press 20001
the green button below.

7. Press 'Use Selected Position’ button below.

8. Press the 'Calculate Cluster' button below and wait while the cluster 15001

Selected Cordinates (SC) Current Mouse Position H
X 480 | Pixels g

x [0 pies 2480] i ool

v El Pixels ¥ 3493| Pixels

Random Calculation (MC)

[ Use The Same Figure [_] Mark Center
Mark Center

| Calculate Cluster |

v
: Background Photo Source Select Background |

Generate Background Image
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2.5.Single Clusters Projection Analysis Tab

-~
Ben-Gurion University of the Negev n MTrack A : Trai g}
I 2332 a2 noronae Fission Track Anal > ‘ “ I5RAEL ATOMIC ENERGY COMMISSION
% | Physical Parameters Selection | Single Clusters \ Graphical Axis Selection | . Projection Analysis | S.C Histograms Analysis | Multiple Clusters Ge >
1 1 % Process:
Analysis of Single Cluster Progeam Ruring Inkoatr (@)
Upper 2 Simulated Tracks of Fission Products Fissioned Atoms in Simulated Material Source Lower 217 Simulated Tracks of Fission Products
1 1 1
og
08 08 08

B 06 A nf-. 08|

04 0.4} 0.4
03
02 02) 02
o
0 02 04 08 08 1 01 02 03 04 05 05 0T 08 08 1 0 02 04 06 08 1
B1l: | save tiFie | [Clear Simulation | = Al [ saveiiFie ] Clear Simulation | £ C1l: | savedtitFie Clear Simulation
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2.6. Single Clusters Histogram Analysis

)
y
Ben-Gurion University of the Negev SR N T W TR g
M 203 prv-a noroiar sion Track A”L‘ll_\_' sis Trainer . gﬁ u IsRAEL ATOMIC ENERGY COMMISSION

. Gtiginal Lengéhs Histogram of Fission Producis Length and Angle of Tracks Passed To SSNTD
A0 ROI Integral A140 ROI Integral Track Length [Pix.] Angle [Deg.]
o8- o D
B o6
AL :
E 04 Tracks Stopped Perpendicular to SSNTD
< Track Length [Pix.] Angle [Deg.]
02 E
1 L 1 1 L 1 L 1 I
(] 0.1 02 03 0.4 05 07 08 09 1
Tracks Length [Pixels]
iR et - - Tracks and Angle on SSNTD
Lengths Fistogram of Single Cluster fracks After Slicing (Projection) Uengths Histogram of Singie Cluster Tracks with Angie Fiiter e g
g B Track Projection [Pix.]  Angle [Deg.]
08 08 F
P a
fos Bos
Bis - C .
2] C
04 04 f
= No. of bins 100
2 2 . AhhbbddbiG
02 02 f—
Min Ang.[Deg ] EI Max Ang [De
o 01 02 03 04 06 07 08 08 1 % o1 o0z 05 04 05 06 07 08 09 1
Tracks Length [Pixels] Tracks Langth [Pixels] e
Min X Axis Max X axis | 100]  (Make NewBounds | Min X Axis Max X Axis i ClearPage |

to Rami Babs
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[ Use Physical Parameters
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Multiple Clusters Generator Tab

Fission Track Analysis Trainer [ TE——

Graphical Axis Selection ‘ S.C Projection Analysis | 5.C Histograms Analysis Multiple Clusters Generator Running LOG Neamess T >
Program Running Indicator e v % Process: < £
fad®
Running Time: 0 0o 0 L; S

Max Number Of 4pi Tracks. 50
l
|

Data Base Source ] | Select Data Base | []Default Data Base

Enrich. Min/Max [%]

Background Image Source [ select Background | [ ] Detault Backgorund

Pixel Factor Range

Pixel Factor Background Brightness

Bach Slicing Parameters
2 3 4 5

Cylinders Radius Z Depth Range O
Automatic Batch Visualization Options
/] Auta Standard Size Calibration e s Cirvcaml e Z Cordinate 50| Pixels o o Pixels
LEc W] 2 StatingY Axis | 500 [ Add Scale  []Fil 0 um wsoras 1
Chemical Etching Time [min] X Axis Step [ 150
[Py Ly A ELL PRy Ly TLEDEE 150‘ G Stee W L_T1 pres 10 20 30 40 50
["] Random Tracks No. ] Mark Center 0] um

Axis on Fisslon Track Color [] Use Max Number [[] Use Max Number | Calculate in um )
®on Qof | (eBlack () Gray [ Mark Center [ Tracks Min Value [ Use The Same Figure  [v/] Default Folder
[ ClearAl | [ Clear Page [ calculate Auto Clusters | [ Calculate Random Clusters | ((Save HD i File For FTAFinder APP |
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2.8.  Running LOG Tab

d)
Q T Fission Track Analysis Trainer N & [y —
(‘ Single Clusters | Graphical Axis Selection | S.C Projection Analysis ‘ 5.C Histograms Analysis Multiple Clusters Generator Running LOG Neamess T >,
Run | Date Flux [n/jcm2°s)]  4pi No. of Tracks X Axis [Pix.] |YAxis[Pix)] Rad.Ti... |F.PDia. [um] TotalDia.[um] Enri.. F.PMass[pg] |F.P Vol [um*3] Total Vol [um*3] | Total Iy
A
4 »

g Enrichment [%]

0.731| Depleted <

1] Maximum Micro-Bulk Enrichment [%] | 0.000 Mini-Bulk Enrichment [%] 0.000 if

B|: enriched >

0.000

nimum Micro-Bulk Enrichment [%] Standard Deviation [%]

Total Mass [pg]

® All Rights Reserved to Rami Babayew

15



2212 7172-)12 NVOI2MMN

% ISRAEL ATOMIC ENERGY COMMISSION Ben-Gurion University of the Negev
Nuclear Engineering Unit

2.9. Nearness Test Tab

=
| [ FTA Trainer 2.
Ben-Gurion University of the Negev o= Meank / P ra1e Traine 5
B 23 1R nonans Fission Track Analysis Trainer o T (.
< | Fluorescence Simulation | Graphical Axis Selection | S.C Projection Analysis \ S.C Histograms Analysis | Multiple Clusters Generator Neamess Test | Cutting Area Estimatior >
o} % Clusters Gan ~  [FTTRTTIT) % Neamess Test | [T e
L IEPYYE
Threshold Pixels
08
Ind.1 |X[Pix] Y[Pix] |Ind.2 X[Pix] Y[Pix] | Dist[Pix]
08
07
061
A No. of bins 50 I T
0.5 & I_I L Y S
P Threshold Indicators
L g
04 1§ Neamess 1@
5 Total Mass[pg] 20| @
al 2 Clusters 5
% oz o0& o8 o8 1, .
0.2~ Distance [Pixels] { Save HD .tif File For FTA Finder APP
Maximum Distance [Pix.] 0 Average Distance [Pix.] 0.0
0.1
Minimum Distance [Pix.[ 0 Standard Deviation [%] 0.0
L L L L 1 L L Generate il Save
o 0.1 02 03 04 05 06 07 08 09 ((Gencrate Bk | | Cicar Plot] [ Cicar Tabie &Jﬁ

Halevy &
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Cutting Area Estimation | Manual Cuting Area Test | Final Score | Access Control

.

0.8

Threshold Pixels

RunNumber X Axis[Pix]  YAxis[Pix] | PassNearness?

— Pass Rectange XY Longn P [ 2]

I
Fall Rectangle XY Length (P] [ 100

| Save HD il File For FTA Finder APP
|

- 4 ((Generaie Bikg | Clear Ploi] [Ciear Table | (SaveltifFile | (SaVETabIEN) |

hak Orion
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2.11. Manual Cutting Area Test Tab
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x| o] Prels
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Delta X AVG o Delta Y AVG

Detection of Mxed particles - Disqualified Forensic Data

R
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ﬂ
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2.12. Final Score Tab

After completing a test within the 'Manual Cutting Area Test' Tab, users have the option
to assess the accuracy of their suggested cuttings by clicking the 'Tmport Results' button
(A1). This action allows the software to import the user's recommendations and
compare them against ideal cutting solutions. The process generates seven parameters,
each representing a critical criterion evaluated in Section A.

By selecting the 'Calculate' button (B1), the software computes additional intermediate
parameters based on the seven criteria and presents a score percentage on the left side
of Section B. Finally, by pressing the 'Final Score' button (C1), the software calculates
the ultimate score.

Users can also choose the level of expertise for the tested personnel, whether it's
'Rocky,' 'Certified,' or 'Expert.' Keep in mind that higher expertise levels entail more
stringent test requirements.

See ?.
=
=
Ben-Gurion University of the Negev T i 3
N e L Fission Track Analysis Trainer D G B s aromceeserommson

«< lion Analysis 5.C Histograms Analysis Multiple Clusters Generator Running LOG Nearness Test Cutting Area Estimation Manual Cutting Area Test Final Score Access Control

Manual Esmitation Final Score

......................................................... 3
i Good Incidents 0] = AParameter : Calculated Parameters Score Precentage  Final Estimating Score
i Good Found Incidents ) = B Parameter I BA 0 P1 45 O
i Special Incidents 0] = CParamster: i oe 0 P2 25
A} Special Found Incidents 0| = DParameter: B B-AIIE 0 i g C:
g : HEeT 4 H
t Total Incidents 0 = E Parameter } : D-CIE 0 " 0 H Cl:""';"n';"é:_'c'r'e"":
i DeltaX AVG 0 = F Parameter : i (BD)E 0 P& 30
: : H %) Roocky () Certlfied () Expert
i DeftaYAVG = G Parameter } i (FGY200-025
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Figure 6. Manual Estimation Final Score Tab
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2.13. Access Control Tab

This tab provides users with control over the accessibility of critical functions within
the application. Additionally, it offers users the ability to assess their computer's
memory usage, providing an indication of the application's performance during
simulations, whether it will run smoothly or with potential slowdowns.

Section A: In this section the user can change access level from Employee level to
Administrator level. By default, the application running with Employee level access, to
change it the user need to enter a 6-digit password: "220495" and press the 'Enter’
Button.

In FTA Trainer Version 2.0, there are only 2 functions that accessible by switching to
Administrator level:

a) The option to do comparison between user's estimation cuts and the ideal cuts
in the "Manual Cutting Area Test" Tab.

b) The Option to Change the values in all the fields of the 'Manual Estimation
Final Score' Tab.

Section B: In this section it's possible to check the Read Access Memory of the
computer by clicking the 'Check Usage' button. It is strongly advised to inspect memory
usage before launching the application. If memory usage exceeds 60%, it is advisable
for the user to consider freeing up memory space before initiating any simulations.

See ?.

-
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LM 201 -3 noronR

Fission Track Analysis Trainer

Version 2.0 (

-
éﬁ‘e Israer ATosnic ENeRsY Commission

< tion Analysis $.C Histograms Analysis Multiple Clusters Generator Running LOG Neamess Test Cutting Area Estimation Manual Cutting Area Test Final Score Access Control

Access Control

§ Instructions:

By Default, The program suited for an employee control level :

For Administrator Accsess control level, Please type a 6 digit password in the Following Field and then press the green Enter Button.
Password Fleld 0 Enter A

: L : |
¢ For swiching back ta employee cantrol level press the following red Exit button. ([N :

: Current Access Control Level: Employee Leve

i Physical Memory(RAM) Usage: 0 :

Check Usage § B
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Figure 7. Access Control Tab
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2.14. FTA Trainer General Buttons
The application has 3 general buttons:

Button A: "Clear All" button, serves as a function to reset the fields across all Tabs. It
effectively erases the software's memory and restores all background parameters to their
initial state, acting as a form of system restoration.

Button B: "About" button, in providing users with information about the application
itself. After clicking the button, its shows essential details about the application, such
as its name, version number, and copyright information. This helps users quickly
identify which version of the application they are using. "About" button serves as an
information hub, offering transparency, contact options, and valuable resources to
users. It enhances the user experience by providing access to essential information.

Button C: Users may want to know who developed the application. The "Credits"
section includes information about the companies and the individuals responsible for
the software's creation.

See ?.

{ ) Ben-Gurion University of the Negev
LT 203 pr-ia nevonamr

=
Fission Track Analysis Trainer o ST ——

< tion Analysis $.C Histograms Analysis Multiple Clusters Generator Running LOG Neamess Test Cutting Area Estimation Manual Cutting Area Test Final Score Access Control

Access Control

Instructions:
By Default, The program suited for an employee control level.
For Administrator Accsess control level, Please type a 6 digit password in the Following Fleld and then press the green Enter Bution.

Password Fleld 0 Enter

For swiching back to employee control level press the following red Exit button. -

Current Access Control Level: Employee Leve!

Physical Memory(RAM) Usage: 0

Check Usage
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Figure 8. FTA Trainer General Buttons
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3. Using FTA Trainer Application

Detail the core features of your app and provide instructions on how to use them effectively.
Break down complex features into sub-sections for clarity.

3.1.  Physical Parameters Tab

® All Rights Reserved to Rami Babayew
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3.2.  Single Clusters Generator Tab

Comparison Between Real and Simulated Single Clusters is shown in ?. The simulated

clusters (Red centered) and the original single clusters look very resemble.

Simulated Clusters with 1000 Tracks

\\‘:\ f/// \Q\ I/// \\\ \!'// ~ ’
~ >
N - NN W\ :m\ 78

A, =
S\ DZE SN\ =
RS NS NS
TS RS NS AN
AN SN 2R
I SRS
Etching time: 12 min Etching time: 19 min Etching time: 25 min  Etching time: 30 min
Width: 1.6 um Width: 1.95 um Width: 2.25 um Width: 2.5 um

100um
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Figure 9. Comparison Between Real and Simulated (Red centered) Single Clusters
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3.3. Graphical Axis Selection Tab

® All Rights Reserved to Rami Babayew
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3.4. Single Clusters Projection Analysis

=
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Analysis of Single Cluster % Process:
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Upper 2ir Simulated Tracks of Fission Products Fissioned Atoms in Simulated Material Source Lower 2 Simulated Tracks of Fission Products
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—100-} -400
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| 05 L - =8
4004 T L 500 e i 500
200 S 200 o S R e
200 200 5007 500
Pixels um Pixels
| Save lfFile Clear Simulation | Save tifFile | | Clear Simutation | | Save .tif File Clear Simulation
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Figure 10. Projection Analysis Tab
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3.5. Single Clusters Length Histogram Analysis
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Figure 11. Fission Tracks Lengths Histogram Analysis Tab
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3.6.  Running LOG Tab

& FTA

Ben-Gurion University of the Negev Fi“‘*niOIl T

=
3 203 roen nooram rack Analysis Trainer : A B R emer
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| </ single Clusters Generator | S.C Graphical Axis Selection | 5.C Projection Analysis | 5.C Histograms Analysis | Multiple Clusters Generator | RunningLOG | Neamess Test | Culting Area Esti >

Flux... |Tracks XAxis.. |YAxis.. |Rad,

F.P Dia. [um] Total Dia. [um] Enri, F.P Mass [pg] F.P Vol. [um*3] Total Vol [um#3] Total Mass [pg] Particle Depth[Pix.] F Isotope 1

| Ge13 20 350 1944 1200 0.35514 1.8063 - 22324 0.18762 246874 293.7368 50 U-235 «f
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serts 38 738 1764 1200 0.44369 22672 B3 0522 0.36587 501168 596.9288 50 1. U238 |

Se+13 k1l 2909 2623 1200 0.411 24911 066 3.4502 0.20082 44,0633 524.2727 50 1. U-235 «I

4
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3.7. Multiple Clusters Generator Tab

Figure 12. Generating Multiple Random Sized Clusters

® All Rights Reserved to Rami Babayew



pp— .

ISRAEL ATOMIC ENERGY COMMISSION

3.8. Nearness Test Tab
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3.9. Cutting Area Estimation Tab
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Figure 13. Manuel Cutting Area Test in progress

After the test is completed, it’s possible to compare between the selected areas to the

generated rectangles visually. The comparison gives an option to the user to do a
reflection on his own abilities. See?.
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Figure 14. Cutting Area Estimation Tab
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3.11. Finale Score Tab
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3.12. Access Control
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4. Settings and Preferences

Explain how users can customize their app settings and preferences to tailor the experience to
their liking.
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5. Troubleshooting

Offer guidance on how to resolve common issues and provide answers to frequently asked
questions.
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6. Security and Privacy

Highlight the security measures in place to protect user data and explain how users can
manage their privacy settings.
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7. Updates and Maintenance

Inform users about how to keep their app up-to-date and provide maintenance tips for optimal
performance.
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8. Legal Information

Include links to your app's terms of service, privacy policy, and any relevant licensing
information.
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9. Feedback and Suggestions

Encourage users to provide feedback and suggest new features, and explain how they can do
SO.
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10. Conclusion

Wrap up the user guide with a thank-you message and any additional information you want to
convey.
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