> Hcadoemic

4O For Engineering ond Scienco

o ] 5 il oy
(3 adkadl (4) adal
£ 2022 il - i

—
y
f

pg—1 wlig ii__mn_i._-ﬁl.l.l

N
L
7 R r

=
O ~
O N~
83
=
DD &
(O b \
85>
A
(=
= 0
2 O
=y
=

o0
59

[~
LY
e N
=
=57
==z


http://aphjournal.iraqiacademic.com/
http://aphjournal.iraqiacademic.com/
https://portal.issn.org/resource/ISSN/2708-7956

L®

iy ny=l <l
0 Sukital 19 i duinied

Hcodoemic

For Engineering ond Science
kil oS0 el g
i il i IS il 6 3

(3) Sl (4) adadl
2022 /8/ 15




el il et

o b [l [ORANS D . |
sl /i as it ys dnt sy 5.
Lyl g g s 5.
[P PR LK< WX
Ty [ sinmder LS s ol 5.
W/uwg\/wwg‘wm/u\wd\d\w o]
}as«/ua.-//b»\.d\vw\p/w‘]‘()e\wa“ .- i
ff\aff/v#‘m#\?/m\‘)?j\wx‘%u’\’w cO- ‘
Vs [ Ny thimder/ M et 5.
)ap/w/,,u\wlf/ubﬁ\wb/f\uw\g o)
;a@/u»)/ ws\ww\v/dbmad» o]
) }“’/ub*J‘VW\"/ Sleoluias . 5. \
) Vyaae [y sl dnd) o e 5|
;&/ulzw)\wﬂ\w\;\/)\bw\zu\jb S i
Vs azll b/ A Mo - 5.0
;»/W\mu\/uuww\oﬂ S
,»/W\MU.-\/ sols Jedeny a ‘

dul g it | il
WLl adande b/ el s s 5. |
Jss e — a8 Deos [ pumrd A g 5.
Ns s mmder—ii pall_lling Mk Des 2l 4 sl .
—-0p\aljimr A tadler b mdn] Fspd e gt 5o ]
Ladimle/ s el dsde .o
Ll [omn S5 5.
apazdlamldl/ 2boel .1
PR P S WS WS W
N oimder iy s g Ay 5o
cpedianle/ Jo st dlos 5|
\gJredimllfers gl 5]




(2022) iusid (3) Sk il

iy nynl Al Aad 2022 dadl /Gdlidl daadl S adii o) Laeay

palu o IS 3l Sseall Jall (S5 dad o 351 - o1 ot duibeld
oo Aadl Vgaed (pdl) sl aaead KNG 38 LS Lol 138 lek)
&3 DOl Cajad) 3l e Aadl) Jgoms 2ay Lali (L agiladf i P
2020 .le

Audigh roa cpalall V) Galide 8 Gy ol 1
Slaalylly Shas) ddaill oy e Hladinls oLl

Aakall 038 A (e caslally durigll dpannlSY) dlaa 3ias o) Jals

s Ll gl ) ¢ et il sms ¢ o Ol eonaigally ofialdl cilallay
055 o) iy calles Ll Dadia Liale Dpuima ) 005 oy el
Al dued) il s sl

) P\t o
aa| JWoS awal 3 |

el | Gl i3
2022 - il




o
iyl S i

¥l Ay ¢(2017) dad (61) Ay ol Canser colhall GuenlSY) LlE Cud
ohsSall o Lialdl salgd o Jualall il 1 a0l annlSYly il DL
(Dlaslall 8 alall i) 3Shyay Jasmy o Gupyill Diga (psylays
Aleally Ei5 Al Glabudly Jabadll lacly gpall g ladl) 1 4 Cplalell (gginay o1y
pgial S Lu; peie g lally CuanlSY) Gapds g bl Odlae L&) ol Gay Gyl
Ledliie ae Lilglines Ahall salaally Claalall dnan ady ol ey AaadlSY) agilia laay
Hlgals Ll e N il (e 2 salall Ty 5 pmaiall Jall b
) Leliay oWy el PNy dyginall Lpad 8l cpuihal) CnenlSY) LlE wich 1Yl
Aty e sl (Chal) CaanlSY)
B dalias ool Ldiay cllidladll 3 gy o ely dlaay 3 L 585 o5 s L
Sl
el adal) 55155 (ho Lgs i finall Adhall aalaally cilaaladl 3 il Ciliggll o Liaey <G
Alal) ) el alall Cuadly
to Al s ilaa] o8 —3- Salall Tadgg
A Jlals olasll dexd b Ll sl aladl Gaaly Jal) saletl] digay £ G55V 1Yl
alee (Bing Loy dlall culd clgally alall Gindly el aleil 5135 ae sbeilly (3ntill +LlE
Jgla)
Aigall Capdig aullig ol e Adalaally Mall aaleill dige AT 550 1l
N clsall ub;ﬂ\ ey dpadaill @ldizally clblially Ggaally cluhall pads e
Al aalaally Cilaslal) asyyiil Jigally alal) (gsinsdll
e@m,s, eallinss agisin o g Baly adindl 8 (a1 Dl 3yt s lusald
e Laia )y Ly Labiaitly Liga o liae L o &5Y 15 (o seil) :luutlas
sSU iaml) a5 agl et cAlial) olime sacludl e ldia) JalSHl (350ia unsli laglu
sty o lac S Ll Ale Il 5850 3lasl) o QU Saall eVl
ABLeall 4l gally dapall oA we clBlall adagis oslail : Lialh

Rl iy .3 g0 ]
] il e S i




(2022 duiuaad 3 2aadl) Souial

Title

Effect of Titanium Doping on the Structural and Optical Properties

of ZrO, Thin Films Prepared by Spray Pyrolysis Method
Sami Salman Chiad

Design radar absorption materials (RAMs) Based on MgO and AlAs
single and double layers structure within 2-18 GHz frequency range
Alaa Jabbar Ghazai

Structural and Optical Properties of Lithium Doped Titanium Oxide
Thin Films Prepared by Chemical Spray Pyrolysis
Jenan Abdullah Khlati

Monte Carlo Estimation of Total Efficiency for Nal Detectors:
Point and Extended Sources
Ali N. Mohammed, Luma Y. Abbas

Gamma-Ray Attenuation Properties Assessment for THA Alloys:
Monte Carlo and Transmission Techniques
Firas Hashem Ahmed, Ali N. Mohammed

Jordan Generalized (6,7)-Reverse Derivation on Prime Semirings
Salah Mehdi Salih, Marwa Riyadh Salih

Subject Review on Different Steganography Methods
Donia Fadil Chalob, Ameer Badr Khudhair, Zainab Mohammed Essa

Nonlinear Dynamics of Semiconductor Lasers with
Optoelectronic Feedback and Modulation
Raghad Ismail Ibrahim, Wasmaa A.Jabbar

Subject Review on Different Cryptography Algorithms
Zainab Mohammed Essa, Donia Fadhil Chalob,
Doaa Mohsin Abd Ali Afraji, Ameer Badr Khudhir

U.«l.\.f-ﬂﬁhﬁidwwﬁﬂwwbd;yﬂludbAﬂ@UJJM
SN ol pdiill 48 s § paaally
Sladed odi E1 Gpua ay Sl se o) Gladl Gb A4/




Aims and Scope alabl 9 wilad]

Floll Cisngy oty faally Al 1 @l Ll cluhall sl yET e
Cadl oda &8 (s chgalall @l aal g dealudl o Loy Gaw ol ) ccilag Yy
Adyall aglalls Luaigll Glaads slad) aaf e da i

el Gilamdill aca dasjidls ddlgal CiSH Aaall 35 LS o

Open Access Policy wigawdl zosil! Jouaod!
Lglhe gy 2358 Y UL cJsensl dagite dlae b @odadly dunidieddd iy nysml <fll Ass
rdsal) oy clanally e Dills uilsall U (e Aaall gige e siiia (sl Jipiil

http://aphjournal.iragiacademic.com/Journal/GetAllVersions

: guoleiel | e | Gul

ajiles ddymally Lngially ppalll 2 Uadl) e Al 0585 O any Alsall ) Alusal) Cisadl
Py G ol chaiiall Apalall Cile WY

B5 ana (e Ay jde dued e Gl Gladia e Gslaiy of A Y e

Aaia IS G aaaty T s aldie) o dadiall Jiu) 4 (el 2 Al S e

Agplaty) ol Aapall ARMG JE i) 3L GV Gpadle Ciad) Gl e

Il S cating oty W) Cali) g cqgpm sa (o calall aSaill Cisadl mien il o
Aojle ol Alaall Gl 65,aY1 Al sda A5 Lyl ol el ady AU Ol ey dag pial)
RERTW, Iy v

sdigand) S b A cluag

dilus pe Adygl) Slen (e e 2 Adley Giala Gliiyg (B5 aas Aygll 1 ialsells d)g) (ulie e

ialsally el 8 lau) Gy e
&igall) Times New Roman s /(daad)l 45l &isall) Simplified Arabic Lall acis) o
Gale 12 (ulie auluY) asliall Gale 14 (ulie can) (lsie Gale 16 Gulia o(dpSaY) A2l

cilsall 310 Jshaally JKEY) Gagliad 3ale 11 (el ccfiall 3 12 (aliags eduejill (py5lial
 Jhait| Gl oo
http://aphjournal.iragiacademic.com/: &laall s —
ISSN: 2708-7956, DOI prefix: 10.47719
info@iragiacademics.ig :Alaall g iSY) 3l -
dr.ziadmabood@gmail.com

9647902746409 -9647709298631 :ciilsgd) ald)i —
2020 Ll 2422 Ahagh Jlall A glay) &8 -



http://aphjournal.iraqiacademic.com/Journal/GetAllVersions
http://aphjournal.iraqiacademic.com/
https://portal.issn.org/resource/ISSN/2708-7956
mailto:info@iraqiacademics.iq
mailto:dr.ziadmabood@gmail.com

ooukad§ dmuidd . g myml afll adad
2022 ud o7 3 saadl 4 slaal)

Hcoademic J. for Engineering and Science
ISSN: 2708-7956, vol. 4, No. 3, 2022

|

Effect of Titanium Doping on the Structural and Optical Properties of
ZrO; Thin Films Prepared by Spray Pyrolysis Method

Sami Salman Chiad
Department of Physics, College of Education, Mustansiriyah University,
Baghdad, Iragq.

Abstract

The inquiry of structural and, optical properties of undoped ZrO, and ZrO,: Ti films
deposited by spray pyrolysis method were studied. XRD anaylsis clarifies that undoped
undoped ZrO, and ZrO,: Ti films are polycrystalline and preferred orientation is (111).
The grain size for undoped ZrO, showed an increased from 10.58 nm to 12.13 nm on
Titanium doping, whereas the strain (%) parameter decreased from 32.76 to 28.56.
Optical transmittance value of ZrO, and ZrO,: Ti films reaches 68 % in the visible regions,
which declines as the doping concentration increases. . Optical energy gap for ZrO, and
ZrO,: Ti doping with 2% and 4% were 5.22, 5.16 and 5.10 eV respectively. The results of
absorption coefficient (o) undoped and Ti -doped ZrO, films showed an increase with
increasing of Titanium concentration, whereas extinction coefficient and refractive index
decreased with increasing of Titanium concentration.
Keywords: ZrO,, Ti, thin films, structural and optical properties, energy gap.
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Introduction

Zirconium oxide (ZrQ,) is an important metal oxide [1-3]. It possesses a wide bandgap,
high refractive index, high thermodynamic stability, low electrical conductivity, and
transparency in the visible region [4-6]. ZrO, has three crystal structures, including
monoclinic at ambient temperature, tetragonal phase at 1170 °C, and cubic structure at
2370 °C [7]. Zirconia can transfer in a direct or indirect way [8, 9]. It is an important
material because of its high corrosion resistance [10]. Zirconia was used in many
applications like, It is an important material because of its high corrosion resistance [8, 10].
Optoelectronic devices [11], high power lasers [12], light emitting diodes [13],
superconducting coatings [14], and gas sensors [15]. The deposition of zirconia films was
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done via a variety of techniques like RF sputtering, electrochemical deposition, lasma
spraying, spray pyrolysis, chemical vapour deposition, pulsed laser deposition and sol-gel
method [16-20]. The spray pyrolysis method is very suitable for metal oxide thin films
[21,22]. This research aims to study some structural and optical of zirconia and Titanium
doping with 2% and 4% thin films deposited by SPT on class substrates kept at a
temperature of 400 °C.
Experimental

By using the spray pyrolysis method, Undoped ZrO, and Ti doped ZrO, films

were deposited on a glass substrate. 0.1 M of (ZrCl,.2H,0) was dissolved in
deionized water. The obtained doping agent was 0.1 M of TiCl was applied as 2% and 4%.
Following many experimental procedures, the following preparation conditions were
reached: During the deposition process, the substrate's temperature was maintained at
400°C. The distance between the substrate and the nozzle was maintained at 28 cm [16]
while nitrogen was used as the carrier gas. Spraying time, spraying rate and the time
interval between two spray process was 9 S, 4 mL/min and 1.5 min accordingly. Film
thickness was evaluated by weighing method and was 335+ 225 nm, By using an X-ray
diffractometer (Shimadzu, model: XRD-6000, Japan), structural coefficients were
calculated. Using a UV-visible double beam spectrophotometer, the transmittance and
absorbance spectra are captured in the wavelength range (300-900 nm).
Results and discussion

Three XRD patterns of the deposited film are displayed in Figure 1, with the (260~31.35°,
34.18°, 49.32° and 54.67°) referred to (111), (200), (220) and (003) planes, respectively.
These spectra indicated that the films were polycrystalline and fit well with ICDD card No.
no 27-0997. The highest peak intensity of (200) was also observed when ZrO, deposition
ratios at 2% and 4% Ti.

= Undoped ZrO,
— Zr0,:2% Ti
— Zr0,:4% Ti

(111)

{200) (220) (003)

S S

20 25 30 35 40 45 50 55 60 65 70
20 (degrees)

Fig. 1 : XRD-patterns crystalline size of intended films.

Intensity (AR. Unit)

Using Scherrer's equation, the average grain size (D) was determined from the highest
intensity peaks. [23]:
0.914
- Bcosb (1)
Where A is the wavelength of the X-rays (0.1541 nm), B and 0 are full width at half
maximum (FWHM) and the diffraction angle respectively. The Grain size has been found
to vary from 10.58 to 12.13 nm with Titanium concentration as listed in Table. 1

_2.
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Table 1. Grain size, optical band gap and structural parameters of the prepared films.

Optical

i 20 (hkl) FWHM Grain size Dislocations density  Strain
Doping (%) ")  plame () b"g,g)’p (nm) (x 10M4)(lines/m?)  (x 10-)
Undoped ZrO, 31.35 111 0.78 5.22 10.58 89.33 32.76
Zr0Oy: 2% Ti 31.32 111 0.73 5.16 11.30 78.31 30.66
Zr0Oy: 4% Ti 31.29 111 0.68 5.10 12.13 67.96 28.56

Additionally, dislocation density (&) and other structural factors like dislocation
strain (¢) are assessed. & gives number of defects in the films, the values of (8) and (g)

listed in Table. 1 shows the structural parameters estimated from [24]:

2
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4
Figure (2) displays each B, D, & and ¢ versus doping.
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Fig.2. FWHM (a) Grain size (b) Dislocation (c) Strain (d) of the prepared films.

Figure 3 shows the transmittance (T) spectra of the prepared films. All films have more
than 70% visible transparency, which guarantees that they are homogeneous and may be
the result of crystallinity increase. Low light scattering and increased transparency are
achieved by large grains.
Transmittance was shown to decrease when titanium dopants were used [25].

The following equation (4) was used to get the films' absorption coefficient (o) [26]:

_3-
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Where d is film thickness.
70

60 4

(3]
o

Transmittance (%)

= Undoped ZrO,
= Zr0,:2%Ti
— Zr0,:4% Ti

300 400 500 600 700 800 900
Wavelength A (nm)

Fig. 3. Transmittance as Function to the Wavelength of deposited thin films by (CSP).
Figure 4 plots the variation of (o) versus against photon energy hv, the absorption
coefficient increase with increasing of Titanium concentration.

Equation (5) can be used to estimate the energy gap Eq [27].
ahv=(hv—E)" (5)

Where, A is a constant. Eq values can be evaluated from the plots of (ohv)? versus
energy plots to intercept the photon energy axis [28] (see Figure 5). Energy gap is set to
vary among (5.22 -5.10) eV.

60

= Undoped ZrO,
= Zr0,:2% Ti
Y — Zr0,:4% Ti

[3)]
[=]

N w »
o o o
M M

Absorption Coefficient (o) cm! x 103
s

0 v . . .
1 2 3 4 5 6
hv(eV)
Fig. 4. Absorption coefficient with photon energy h v in respectively of deposited thin films
by (CSP).
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= Undoped ZrO,
- Zr0O, :2 % Ti
4 — ZrO5 : 4 % Ti
S
.
>
S 3 A
;
(3]
>
=
- [E=snow]——,
1 4
,
0 ;. ™ r al
1 2 3 4 5 6

hv (eV)
Fig. 5. Shown the energy band gap of deposited thin films by (CSP)

Using the following equation (6), the refractive index (n) can be determined from film
reflectance (R) [29].

1+R 4R
n= (].—_R) + (1-R)Z ke (6)

Where (K) is the extinction coefficient [30]:
k=2 )
In Figs. 6 and 7, the values of (n) and (k) as a function of wavelength are displayed, and
it is clear that Titanium doping causes these two parameters to decreased. High inherent
free carrier densities in the conduction band are responsible for this behavior [31].

3.5
= Undoped ZrO,
= Zr0,:2% Ti
3.0 4 = Zr0O,:4% Ti

n
)

Refractive Index (n)
N
=

1.0 4

0.5

300 400 500 600 700 800 900
Wavelength A (nm)

Fig. 6. refractive index of deposited thin films
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0.5

= Undoped ZrO,
= Zr0,:2% Ti
== Zr0,:4% Ti

I
»

0.3 -

Extinction Coefficient (k)
o
[

0.1

300 400 500 600 700 800 900
Wavelength A (nm)

Fig. 7: extinction coefficient of deposited thin films.

Conclusions

Undoped ZrO, and ZrO,: Ti films were prepared by the spray pyrolysis method method.
XRD approve that these films were polycrystalline monoclinic structure with a maximum
peak at (111) resulting of the Titanium, The Grain size for pure ZrO, showed a increased
from 10.58 nm to 12.13 nm on doping, whereas the dislocation density an strain (%)
parameter decreased from (89.33 to 67.96 and (14.3 to 12.7), transmittance decreased by
the increment Titanium doping, Optical bandgap decreased from 5.22 to 5.10 eV with the
increasing of Titanium dopants. also The absorption coefficient, refractive index and
extinction coefficient decreased via Titanium contents.
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Design radar absorption materials (RAMs) Based on MgO and AlAs
single and double layers structure within 2-18 GHz frequency range

Alaa Jabbar Ghazai
Department of Physics, College of Science, Al-Nahrain University, Baghdad, Iraqg.

Abstract:

Radar absorbing materials (RAMs) are dielectric or magnetic materials that has capacity
for absorbing electromagnetic waves. In order to increase frequency range (bandwidth) of
the absorbance, several structures have been already proposed by several researchers.
Obijective of this study is to design, fabricate and characterize RAMs based on MgO and
AlAs single and double layers structure on Silicon substrate within 2-18 GHz frequency
range. For this purpose, Maxwell equations solved and modified characteristic matrix have
been used and its programming using Mathlab software. The frequency design is consider
to be 10 GHz and 5,8 GHz, The results showed that the MgO and MgO/AlAs single and
double layers structure on Si substrate are suitable materials to RAM applications in
frequency range from 8 GHz to 12 GHz. In addition, low value of transmittance and
reflectivity, and high RAM attenuation value of -39 dB at design frequency of 10 GHz
have been obtained in broadband of 8-12 GHz. Finally, the possibility to use MgO and
MgO/AlAs single and double layers’ structure on Si substrate as materials to RAM in
frequency of 5.8 GHz with high effectively is considered.

Keywords: radar, absorption materials, frequency, single and double layers structure.
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1. Introduction
Radar is a method for detecting the position and velocity of a distant object, such as an
aircraft. Detection is achieved by analyzing the response of high frequency radio waves
reflected from the target object. The term RADAR was coined in 1940 by the United States
Navy as an acronym for Radio Detection and Ranging [1]. The term not only refers to the
detection method, but also refers to the detection system itself.
Despite being found out as a military technology to detect enemy aircraft, nowadays radar
technology serves many purposes to humankind. Notable examples include, air, marine and
ground traffic control and navigation, short-term weather forecasting and specialized
ground-penetrating radars for mapping the composition of Earth’s crust [2]. Nevertheless,
radar is still a very crucial technology for military applications.
Radar systems are based on transmitting and recieving radio waves which are
electromagnetic waves between wavelengths of 1 mm to 100,000 km. Analyzing the
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response of the transmitted electromagnetic waves gives information about position,
velocity, magnitude and type of the object. The object can be identified from its radar cross
section (RCS) which is a footprint of the object in the radar system [3]. Information gained
from radar systems are very valuable for the course of military operations, thus giving
enourmous advantage to the side which has proper radar systems.

As radar systems came into use, research for reducing the effectiveness of these systems
were also began. Research generally focused on reducing the amount of electromagnetic
waves reflected from the object by absorbing transmitted waves, achievable through using
proper materials and design. These materials defined as Radar Absorbing Materials
(RAMs). [4]

Interest at radar absorbing materials and structures began immediately with the discovery
of radar systems at World War II. One of the first applications was the using of carbon
based radar absorbing materials on submarine periscobes which was developed by
Jaumann. But this attempt was greatly reduced by the effect of sea water on the material
[5].

In 1971, Naito and Suetake were studied on electromagnetic wave absorber composed of
ferrite powder and rubber matrix. The study also investigated the existence of matching
frequency, thickness of the RAM for maximizing the bandwith. [6]

In early 80s, the development of RAM was generally based on ferrites or carbonyl iron.
First implementation of RAMs was on military applications. One of them was utilized in
the development of F-117 Nighthawk, which made its maiden flight in 1981. The aircraft
had a paint type absorber, based on both ferrites and carbon particles. In 1983, F-117 fleet
was ready for operations for U.S. Air Force. In 1988, the aircraft was announced to public
as a “stealth fighter”. The ability of radar wave absorbing generally denoted as “stealth” or
“stealth technology” by military and quickly adapted by public [1].

In late 80s, interest for RAMSs greatly increased. Knott, Shaeffer and Tuley had written a
book about radar cross section which was a concept of footprint of the object exposed to
radar waves. Their work also included reducing of RCS, which refers RAMs but also size
and shape of the object. [1]

In general, early works on RAMs and were consist of theoretical calculations, simulations
and optimizations due to limitations to synthesize the material itself. Studies on Jaumann
type absorbers in late 80s and early 90s can be given as an example in which contains
simulations and optimizations for resistive sheet configurations and their resistances [7].
RAM studies have been generally based on 0o degree (direct approach) angle of incidence.
There were also studies about the performance of RAMs for wide range of angles of
incidence. These works indicated that the angle of incidence of radar wave greatly effects
the performance. With increasing angle of incidence until 600 reflection coefficient may
even increase. However, it was found that above 600, those value drops significantly.

In early 2000s, studies on lossy RAMs were increased. Both ferrimagnetic based and
carbon based dielectric materials were investigated. Carbonyl iron and ferrite powders such
as barium hexaferrite have been popular as magnetic RAMSs [8]. Studies on dielectric
absorbents gained more interest at mid 2000s. These RAMs include graphite, carbon black,
single and multi-walled carbon nanotubes, carbon nano fibers which were mixed with
epoxy, rubber or silicone matrix [11].

Radar systems generally operates at certain segments of electromagnetic spectrum such as
X-band which includes frequencies from 8.2 GHz to 12.4 GHz. (Hill 2007) Thus,
absorption of the waves at certain bands can be achievable but more complex materials or
designs are needed to prevent all the waves throughout a band reflected. There were
additional studies to increase the bandwidth of absorption below certain attuneation (-10 or
-20 dB) beyond X-band. These studies focused on broadband absorbers generally aims for
combination of X and Ku band or a wider 2-18 GHz range. The electromagnetic spectrum
with radio, microwave and visible light spectrums detailed, is illustrated in Figure 1.
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Figure 1. Illustration of electromagnetic wave spectrum

Recent studies concentrate on Radar Absorbing Structures (RAS), which are a combination
of RAM and structural design to increase bandwidth and decrease attuneation. Structures
have been based on sandwich type structures or continuous fiber reinforced composites.
Designs were based on single or multilayer Dallenbach layers which consist a combination
of loss materials (D. Micheli et al. 2010), Salisbury screen which is basically a Dallenbach
layer including a resistive sheet and Jaumann absorbers which include multiple resistive
sheets to increase bandwidth [10].

One of the important advantage of RAS designs is that they are applicaple to several
current structures used for vehicles or constructions. Laminated composites and sandwich
structures are suited examples for that usage. Vehicle parts such as aircraft wings, or wind
turbine blades can be manufactured from materials such as fiber reinforced composites for
both structural integrity and radar absorbing properties [11].

In this study radar absorbing materials based on cheap and variables materials have been
developed and determine the optimum condition to design the preparation of an anti -
reflective coating of a single and double layer of GaAs and MgO to reduce the reflectivity
of optical surfaces within the range of X-band frequency of 8-12 GHz, theoretically. In
addition, applied these effect and optimization in very interesting applications which is
Drone Jammer that helps in control on the Drone plane in frequency of 5.8 GHz. The radar
absorbing performance of those structures are measured and compared.

The simplest interference AR coating consists of a single quarter-wave layer of transparent
material whose refractive index is the square root of the substrate's refractive index; this,
theoretically depend on modified characteristic matrix which presented by Mathlab
program as shown later in Figure (2) which gives zero reflectance at the center wavelength
and decreased reflectance for wavelengths in a broad band around the center.

The most common type of substrate which used in like these purpose is Silicon (Si), which
has an index of refraction of about 3.4. An optimum single layer coating would have to be
made of a material with an index of about 1.7. Unfortunately, there are no solid materials
with such a low refractive index. The closest materials with good physical properties for a
coating are magnesium Oxide, MgO (with an index of 1.8), MgO on a Si substrate surface
gives a reflectance of about 1%, compared to 30% for uncoated silicon.

Now, the reflectance of uncoated substrate at F=10GHz, have been calculated as shown
below:
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ngn, + nj =(—0.112)% = 0.012

n, = (nyn,) 2= (1+1.52) /2= 1.23

2z
Runcoated = ( ) = (—0.206)% = 0.04

2- for Ge: n=4

ng, —mn_y2 z z
Runcoated = (¥) - (1 — 4) = (__3) = (= z _

————y T . (—0.6)2 = 0.36
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ngn, +nj =0.019

ny = (non,)/2=(1+4)"2=2

3- for Si: n&=3.4
Runcoated = (nu—ns)z 1—3.42 —2. 442 .
n, +n, =(1+ 3.4) =( 4.4) = (=545)"=0.29
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1y 1y 4 4 s
n, = (ngn,) 2= (123.4)2 =, = (non,)2 = (1-3.9)"2= 4,

Calculation refractive index and thickness for Si substrate:-
n1=MgO =1.737

n2 = nl *(ns/n0)"0.5

n2 =1.737*1.84 = 3.06

n2=ALAs =3.16

n*d = m*\ /4

for 10[GHz]

d1=0.03/4*1.737 = (935)/4 nm = 234 nm
d2 = 0.03/4*3.16 = (2375)/4 nm = 594 nm
for 5.8 [GHz]

d1=0.051/4*1.737 =760 nm

d2 =0.051 /4*3.16 = 403 nm

Figure (2) shows the transmission measurements of the RAM of MgO and MgO/ AlAs
single and double layers structure on Si substrate in frequency range of 8 to 12 GHz which
the low value of transmittance at design frequency of 10 GHz are observed and fluctuation
values over all range of frequencies.
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Fig. (2): Transmission spectra as a function of the wavelength for MgO single layer and
MgO/AlAs double layers structures on Si substrate at Frequency 10 GHz

Figure (3) shows the reflectivity measurements of the RAM of MgO and MgO/AlAs single
and double layers structure on Si substrate in frequency range of 8 to 12 GHz which the
low value of reflectivity at design frequency of 10 GHz are observed. Samples with double
layers present lower lower value at this frequency in compared with single layer, but nearly
constant in frequency more than design frequency range.
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Fig. (3): Reflectance spectra as a function of the wavelength for MgO single layer and
MgO/AlAs double layers structures on Si substrate at Frequency of 10 GHz

The maximum absorption value of the RAM of MgO and MgO/AlAs single and double
layers structure on Si substrate in frequency range of 8 to 12 GHz where absorption values
close to 99% in all cases in are observed. The absorption values have been showed as
attenuation in dB in our work which reflect the real behavior of RAM as shown in Figure
(4). These data confirm the dependence of attenuation with the number of layers which
mean the increased of the sheet resistive of structure and thus, the increasing in the
reflection losses.
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The low attenuation values of -39 dB are the beat results were founded as our best
knowledge and these results show that MgO and MgO/AlAs single and double layers
structure behave more efficiently as RAM absorbers.
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Fig. (4): Attenuation as a function of the wavelength for MgO single layer and MgO/AlAs
double layers structures on Si substrate at Frequency 10 GHz
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Fig. (5): Transmission spectra as a function of the wavelength for MgO single layer and
MgO/AlAs double layers structures on Si substrate at Frequency 5.8 GHz

The maximum absorption value of the RAM of MgO and MgO/AlAs single and double
layers structure on Si substrate in frequency of 5.8 GHz where absorption values close to
99% in all cases in are observed. The absorption values have been showed as attenuation in
dB in our work which reflect the real behavior of RAM as shown in Figures (6) and (7).
These data confirm the dependence of attenuation with the number of layers which mean

the increased of the sheet resistive of structure and thus, the increasing in the reflection
losses.
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Fig. (7): Attenuation as a function of the wavelength for MgO single layer and MgO/AlAs
double layers structures on Si substrate at Frequency 5.4 GHz

From these results in Figures (6) and (7), it is possible to use MgO and MgO/AlAs single
and double layers structure on Si substrate as materials to RAM in frequency of 5.8 GHz
with high effectively. The results calculated in this work have been summarized in Table 1.

Table (1): Theoretical and calculated values of refraction and translation of single, and
double MgO/AIlAs/Si on Si substrate at Frequency range 10 and 5.8 GHz

For 10 [GHz]
Structure Reflectance Transation
Si substrate 29 Th.
MgO/Si 1 1.75 Calc.
MgO/AlAs/Si 0.3 1.3 Calc.
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For 5.8 [GHz]
Si substrate 29 Th.
MgO/Si 0.57 1.3 Calc.
MgO/AlAs/Si 0.37 1.2 Calc.

3. Conclusions

There are several main and important conclusions in this work could summarized in
many points as following:
MgO and MgO/AlAs single and double layers structure on Si substrate are suitable
materials to RAM applications in frequency range from 8 GHz to 12 GHz. Low value of
transmittance at design frequency of 10 GHz and fluctuation values over all range of
frequencies. Low value of reflectivity at design frequency of 10 GHz and fluctuation values
over all range of frequencies. High RAM attenuation value of -39 dB at design frequency
in broadband of 8-12 GHz. It is possible to use MgO and MgO/AlAs single and double
layers structure on Si substrate as materials to RAM in frequency of 5.8 GHz with high
effectively.
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Structural and Optical Properties of Lithium Doped Titanium Oxide
Thin Films Prepared by Chemical Spray Pyrolysis

Jenan Abdullah Khlati
Department of Physics, College of Education, Mustansiriyah University,
Baghdad, Irag.

Abstract:

Undoped TiO, and TiO,: Li thin films were deposited on glass substrates using chemical
spray pyrolysis technique CSPT. UV- UV-Visible and X-ray diffraction (XRD) were used
to investigate the effect of Lithium Doping on the Optical and Structural Properties of
Titanium Oxide Thin Films spectroscopy respectively. XRD anaylsis assures that TiO,
films are polycrystalline structure with recognized peak at (121). Grain size increases from
9.69 nm to 10.84 nm as Lithium concentration increase. The transmittance is more than
52% in the visible range for for all the films. The optical bandgap of Undoped TiO, and
TiO,: Li film has been decreased from (3.46 to 3.35) eV. The optical absorption
coefficient, refractive index and extinction coefficient are affected via Lithium content.
Keywords:: TiO,:Li, thin films, chemical spray pyrolysis, structural and optical properties.
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Introduction

Titanium dioxide (TiO,)is considered by some researchers that it is, it was, and it will be
the best photocatalyst, due to its transparency in the visible domain, low cost, non-toxicity,
excellent chemical, high oxidation potential, and mechanical stability in unfriendly
environment, or in a large number of solvents, etc. [3-7]. A direct energy bandgap ranging
from 3.0 to 3.4 eV [1-4]. Besides, TiO2 is chemical stability, non-toxic, a refractive index
and high optical transmittance, between 2.4 - 2.9 [5-10]. Titanium dioxide is employed in
many dye sensitised solar cells, optical devices and biomedical applications, [5, 6, 11].
Many methods were employing for the deposition of Titanium dioxide films, sputtering
[12], radio-frequency (RF) sputtering [13], hydrothermal[14], chemical vapor deposition
[15, 16], precipitation[17], sol-gel [18], electron-beam evaporation [19], anodic
oxidation[20], spray deposition [21],. pulsed laser deposition [22], and chemical spray
pyrolysis [23]. In present work costless and easy chemical method is utilized to deposited
Undoped TiO, and TiO,: Li thin film. This work aims is to study physical properties of
TiO, film.
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Experimental

Undoped TiO, and TiO,: Li thin films were deposited on a glass substrate by chemical
spray pyrolysis technique (SPT). These films were originated from O.1 M TiCl, that
resolved in 1:1 redistilled water: ethanol. The doping material was Lithium trichloride
(LiCly) resolved in redistilled water, drops of HCI were gathered the sol get it homogenous.
The preparation conditions were: Substrate temperature 400 °C, space between spout and
substrate was 28 cm, spraying time 10 s held by 90 s to avert refrlgeratlon spray average
was 4ml/min, Film thickness was evaluated by weighing method, their values were 330 +
35 nm. XRD was employed to obtain films structure. The spectra of transmission and
absorption were inspection via using (UV-Vis spectrometer, T70-80), in the wavelength
range from (300-900 nm).

Result and discussion
The XRD patterns of Undoped TiO, and TiO,: Li thin films are graphed in the Fig. (1),
Fig. (1) offers the XRD patterns of TiO, film. Sundry peaks at angles (25.21°), ((30.76°),
(48.33° and (64.10°) matched the (101), (121), (231) and (133) plane, which were fit with
ICDD card No (29-1360), Strong peak was appear toward (121).
The Grain size(D) of Undoped TiO, and TiO,: Li was estimated from Scherer's equation
(1) [24]:

D= @
Where A is wavelength of the X-rays used (0.1541 nm), B and 6 are (FWHM) and the
diffraction angle respectively. It can be seen from Table 1 that 5 decreases when Undoped
TiO, concentration increases up to TiO,: 3% Li, the grain size of Undoped TiO, and TiO,:
Li particle is about (9.69 — 10.84) nm, with Lithium concentration as listed in Table. 1.
Other structural parameters such as dislocation density (8) is also evaluated. & gives
number of The dislocation density (J) and lattice strain (¢) were predestined via the
following equations [25, 26]:

1
b=
ﬁcose

: ®3)

We found that dislocation density (5) of Undoped TiO, and TiO,:Li film is about (9.69 -
10.84), which refers to low defects. The strain decreases via increasing Lithium
concentration. The calculated structural parameters are offered in Table. 1

Figure (2) represents each of the FWHM, D, ¢ and ¢ versus doping.

Table 1. Optical bandgap, Grain size and structural parameters of the intended films.

Optical P . . ¢ !
= 20 (hkl) FWHM Grain size Dislocations density Strain
Doping (%) ") plane (1) b“&‘:,g)ap (nm) (% 10M)(lines/m?)  (x 10+
Undoped ZrO, 31.35 111 0.78 5.22 10.58 89.33 32.76
Zr0;: 2% Ti 3132 111 0.73 5.16 11.30 78.31 30.66
ZrO,: 4% Ti 31.29 111 0.68 5.10 12.13 67.96 28.56

The transmission (T) spectrum of Undoped TiO, and TiO,: Li films was illustrated in Fig.
(3). Fig.(3) offers transmittance (T) spectra of intended films. transmittance is more than
52% in the visible range for 1 to 3% Lithium (Ti) doping. The transmittance of TiO, film
decreases by doping Lithium.
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Fig.1. XRD patterns of (Undoped TiO, and TiO,: Li) thin films.
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Fig.2. FWHM (a) Grain size (b) Dislocation (c) and Strain (d) of the prepared films.
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Fig. 3 Transmission spectra for the prepared films
The optical absorption coefficient (o) calculated from Eq. (4) [27]:
=In (1/T)/d (4)
Where, d is film thickness. Fig.4 shows the absorption coefficient of Undoped TiO, and
TiO,: Li films decreased with an increase at 1% or 3% doping thhlum

The energy gap Eq can be evaluated from dependence of (ohv) ? against hv utilizing Tauc
formula [28]:

(ahv) = A(hv — E, )2 (5)
Where A is the constant, Fig. (5) show the relationship between absorption edge (ohv)?
and energy of photon for Undoped TiO, and TiO,: Li, energy gap is found to be about
(3.46 - 3.35) eV respectively.

60000
= Undoped TiO,
|| —T1i0, : 1% Li
50000 {| — TiO, : 3% Li
3
‘= 40000
W
o)
L=
8
S 30000 -
=
2
E
3 20000 -
=
“
10000 -
0 r T T T T
1 1.5 2 2.5 3 3.5 4

hv (eV)
Fig. 4. the relation between absorption coefficient and photon energy for intended films.
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Fig. 5. The relation between photon energy and (ahv)““ of intended films.

Optical constants such as refractive index (n) and extinction coefficient (K) were
evaluated according to Egs. (6, and 7), respectively and illustrated in Figs. (6 and 7). These
two factors declines with the influence of increasing thhlum doping 29, 30].

n=[1+R/1-R]+[4R/(1-R)*-K*]"* (6)
@)

k= oM4n
Where A is the wavelength.
4
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3 u
€
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©
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Fig. (6) The relation between refractive index and the wavelength of the intended films.
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Fig. (7) the relationship between extinction coefficient and the wavelength of the intended
films.

Conclusion

The effect of Lithium doped cadmium oxide thin films on some physical properties was
investigated. XRD results displayed that TiO, films have (121) dominant peak. Crystallite
size increases from 9.69 nm to 10.84 nm as Lithium concentration. The The strain (¢) of n
TiO, films was observed in the range of (35.75), (34.07) and (31.97) nm for the (TiO,,
TiO,:1% Li, TiO,:3% Li) respectively. The transmittance in the visible range is more than
52 %. The optical bandgap values were decreased from 3.46 to 3.35 eV with the increment
of Lithium content.
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Abstract:

A computer simulation program based on Monte Carlo method was designed and
written to be as viable tool to calculate the total gamma counting efficiency of Nal detector
from point and disk sources. This Monte Carlo computer program allows us to follow, step
by step, the story of a prefixed number of photons, starting from their creation in the
source, up to their possible absorption in the detector or their escape from it. The program
has a modular structure, to favor a wide range of possibilities in the choice of the
geometry. The standard error between the present calculations and other results from
previously reported literature were found, aggregate, to be less 3% at all energy regions.
The current simulation is possible to calculate the total efficiency of other types of
scintillation and semiconductor detectors.

Keywords: Nal detector, total efficiency, Monte Carlo Method.
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1. Introduction:

Gamma detection techniques are widely used in gamma ray spectroscopy for nuclear
physics, medical radiography [1], neutron activation analysis [2], well logging [3], and
study of cosmic rays [4]. In 1948, Nal(TI) scintillation crystals came into use and provided
better conditions for y-ray detection [5]. Since then, scintillation counting has been
extended to many other inorganic crystals [e.g. CsI(TI), BisGez0.,(BGO), CAWO4(CWO)]
and organic-based liquids and plastics. Liquid scintillations counting has found wide
applications, mainly in the life sciences.

In the beginning of the 1960s, Ge(Li) and Si(Li) crystals and later intrinsic (or high
purity) Ge (HPGe) crystals-revolutionized the nuclear sector because of their high energy
resolution. Cadmium Telluride (CdTe) has been regarded as a promising semiconductor
material for hard X-ray and y-ray detection since the early 1970’s. In the 1990’s, the
remarkable progress in the technology of producing a high quality single crystal of CdTe
and the emergence of Cadmium Zinc Telluride (CdZnTe) has dramatically changed the
situations of high resolution room temperature detectors [6] and thus is particularly suited
for field measurements. Cryogenic detectors [7], the latest generation in detector
technology under development in different laboratories around the world, reach even a
higher energy resolution, since they are able to register phonons, the thermal debris of the
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ionizing event [1]. In many fields, the above-mentioned detectors apply to investigations
with very low event rates. Therefore, these detectors require a low background.

Detector efficiencies as a function of, mainly, energy can be obtained experimental,
empirical, semi-empirical or by modeling approaches i.e. (analytical and Monte Carlo
approaches). One main reason for following Monte Carlo simulation is that, in many
experimental conditions, it is impossible to use calibrated sources covering the whole
relevant energy range, besides this, these sources are obviously limited as concerns their
sizes and compositions. By the Monte Carlo method, on the contrary, one can hope to
reproduce in a flexible way any experimental physical situation, no matter how complex.
The determination of a sample to detect absolute efficiency using experimental, empirical
and the Monte Carlo approaches has been treated by several authors [8-25].

This work describes and evaluates, by Monte Carlo Simulation, the total efficiency of
scintillation, as Nal, detector to identify and measure low — level radioactive sources for a
wide range of gamma-radiations coming from punctiform and extended sources, included
energies in the range up to 10 MeV. The detector types mentioned has its own
characteristics that make it suitable for individual applications. One of the two obvious
advantages with this approach is the short computation time. The second advantage is the
flexibility of putting various detector-related parameters such as source-detector distance,
source size, detector radius, etc. as input variables into the computer algorithm. This ability
males this method very versatile and can be applied to any detector system and
configuration.

2. Simulation procedure:

The present Monte Carlo computer program allows us to follow, step by step, the story

of a prefixed number of photons, starting from their creation in the source, up to their
possible complete or partial absorption in the detector or their escape from it. The program
has a modular structure, to favour a wide range of possibilities in the choice of the
geometry.
Isotropic point source and cylindrical detector arrangement are shown in Fig.1, its assumes
the existence of a point source, which only “sees” the front face of a cylindrical detector,
place at a fixed distance. In the Fig.1, the Z-axis is the symmetry axis of the detector
(oriented from the source to the detector) and the XY plane is tangent to the source at its
point most remote from the detector itself. In this model, photon interactions within the
source and in the container of the source are neglected and scattering of the photons from
the shield and other surrounding materials back to the detector was assumed to be
negligible.

Exiting
Y The simulation Out from
detector
// side
] point of & Outfrom
£ —® wteroction detector
I'd : 3 bottom
Source = . I

F1g. 1: I'ne simulated geometrical contiguration.
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To start the program, the values of different physical and geometrical constants must be
read in, such as, for example, the geometrical characteristics and positional variables of
source and detector. The photons are usually assumed to be isotropically emitted, with a
Gaussian energy distribution. However, it is easily possible to arrange the program to
simulate preferential-emission directions and more complicate energy distributions.

The different followed steps of the program, to simulate the story of each photon, have
been described detail and schematic [26]. But here, depending on the type of detector
crystal. Viz, difference an attenuation coefficients or the probabilities of the interaction
between the gamma ray and this crystal. Description of simulation, briefly, formed as
follows:

Step A. each photon is emitted from a randomly chosen point inside the volume of the
source, it has a random direction in the half space containing the detector. The emission
point and the direction of the trajectory refer to the frame described in fig.1. The self-
absorption inside the source is negligible. Otherwise the program goes on with the
following step.

Step B. The photon exit path from the source is extended up to the interception point
with the plane containing the front face of the detector. If the interception is outside this
face, a specific counter is increased (this number allows the calculation of the solid angle)
and the program starts again from step A. when, on the other hand, the photon goes into the
detector, the “virtual” path 14 is evaluated (14 is the distance which the photon would cover
inside the detector in the case of missing interaction).

Step C. To establish the possible interaction point and the type of process which the
photon actually undergoes, the relevant absorption coefficients as a function of the gamma
energy E must be known. To this end, suitable analytical expressions have been obtained,
which reproduce to a very good approximation the absorption coefficient values of ref.27.
The whole energy range up to 20 MeV has been divided into four intervals only, in order
to minimize the computing time. It is then possible to calculate the total probability that
any one of the three considered processes may occur: W = (1 —e™#4d) where
H=pntHctpp. Starting from this expression for W, the program chooses first of all whether
or not a photon interacts inside the detector. In the negative case a particular counter is
increased and the calculation starts again from step A, otherwise, the probabilities
concerning the various processes are separately evaluated, and the actual processes
together with the coordinates of the interaction point are selected.

Step D. Each interaction process is then treated as follows:

Photoelectric effect: In this case the photon is totally absorbed, the event is recorded and a
new photon is considered.

Compton scattering: The new direction and corresponding energy of the photon are
calculated, on the basis of the Compton angular distribution. The so-defined new photon is
followed again, with the same procedure described from step B.

Pair production: The energy E of the incoming photon is totally absorbed into the detector,
except the energy of the Tow photons following the annihilation of the positron at rest,
E,, = 1.022 MeV . Each one of these photons is then followed inside the detector, starting
from step B, their possible energy losses were then added to the already transferred energy.
Step E. An important point is that the energy (partially or totally) transferred to the
detector by each photon is separately recorded, so that all the above process has been
treatment for access to the total probability of interaction.

The efficiency measures the percentage of radiation that a given detector detects from the
overall yield that is emitted from the source into a solid angle of usually4m. The volume
and shape of the crystal, the dimension of the source, the absorption cross section in the
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crystal, the distance and position from the source to the detector determines the efficiency
of the detector [28, 29]. The efficiency curves for the individual detectors were obtained
using the following equation for each gamma-ray energy emitted by the calibration
sources: [28, 30]

Number of counted photons

bsolute total effici =
absolute total eHAenY = Number of emitted photons by the source

Number of counted photons
Number of entered photons to detector

Intrinsic total efficiency =

3. Results and Discussion:

In this study, the total detection efficiency of different scintillation and semiconductor
detectors for different energy photons incoming from like-point and thin disk sources has
been calculated by employing Monte Carlo technique using a personal computer (PC). A
computer program has been designed and written to carry out these calculations. Since, it
can be used for different sizes and types of gamma detectors by controlling the input
parameters.

At nearby distances, for a good statistical distribution, 10° photons have been followed.
The error on the total efficiency value was found to be +0.0012 from repeated calculations
for a certain energy value as shown in fig. 2.

4

~
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—

Fig.2: the statistical influence of the value of efficiency versus the number of
emitted photons from source.

Total efficiency values calculated for a 3”x3” Nal(Tl) detector for source-detector
distances of d=0.001, 0.5, 10, 20 and 30 cm are given in the Tables 1-4, respectively,
containing the standard error (st.er.%) between the present calculations and other results
from previously reported literature.
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Table 1: Absolute total efficiency values for a 3"x3" Nal(Tl) with a axial point source at

d=0.001 cm away from the front face of the detector.

e Absolute Total Efficiency SLErS%
oaen | presonwor | 2038 | 3 | el [ E | |
0.662 0.368280 0.3618 0.36460 0.367 0.37 0.362 -1.01
1.332 0.29367 0.3011 0.29300 0.296 0.302 0.293 -0.23
2.620 0.24216 0.2491 0.24760 0.249 0.25 0.248 2.20

Table 2: Absolute total efficiency values for a 3"'x3" NaI(TI) with a axial point source at
d=0.5 cm away from the front face of the detector.

E Absolute Total Efficiency SLER%
e | presnework | 2 [ s | s |
0.080 0.433053 0.43330 0.435 0.435 0.06
0.212 0.40167 0.40130 0.404 0.403 -0.09
1.100 0.23092 0.22810 0.229 0.228 -1.24

Table 3: Absolute total efficiency values for a 3""x3" Nal(TI) with a axial point source at
d=10 cm away from the front face of the detector.

E Absolute Total Efficiency
(Mev) present ref.25 || ref.24 || ref14 | ref13 | ref12 || ref.16 || SLEr.%
work (2010) (2007) || (1977) | (1974) || (1972) | (1964)
0.320 | 0.025056 | 0.02520 | 0.0249 | 0.0251 || 0.025 0.0247 0.57
0.662 0.02042 0.02030 || 0.0202 || 0.0201 | 0.019 | 0.0183 | 0.0198 -0.57
1.330 0.01653 | 0.01650 || 0.0164 || 0.0165 | 0.0164 || 0.0168 || 0.0162 -0.17
2.620 0.01380 | 0.01415 || 0.0140 0.0132 2.46
2.750 0.01365 | 0.01400 || 0.0139 0.0141 2.53

Table 4: Intrinsic total efficiency values for a 3"x3"” Nal(TIl) with a axial point source at d=20
and 30 cm away from the front face of the detector.

Intrinsic Total Efficiency
E d=20 cm — fd3;3° o StEr. | StET.
(Mev) | present | ref.33( (r1e9.81) ref.35 | present (rlegél) (rlegél) ref.34 % %
work | 1981)* o (1983) | work * - (1983)
0.514 0.755 0.784 0.746 0.76 0.799 - - - 3.70
0.662 | 0.7121 0.720 0.700 0.72 0.76 0.78 0.739 0.77 1.09 3.40
0.835 | 0.6718 0.695 0.669 0.67 0.72 0.76 0.707 0.72 3.33 5.52

* Experimental values, ** Calculated values

While total efficiency values calculated for a 3”x3” Nal(T1) detector for a disk source with
radius 3.81 cm for the source-detector distances of d=3 and 10cm are given in the Tables
5-6, respectively, containing the standard error (st.er.%) between the present calculations
and other results from previously reported literature.
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Table 5: Absolute total efficiency values for a 3""x3" Nal(TI) with a axial disc source with
radius 3.81 cm locate at d=10 cm away from the front face of the detector.
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E Total Effeciency
(Mev)
present ref.25 ref.24 Ref.35 ref.13 ref.12 ref.19
work (2010) (2007) (1998) (1974) || (1972) || (1958)

0.050 || 0.029998 0.02997 0.0301 | 0.02744 - - -
0.100 0.02934 0.02940 0.0295 | 0.02801 - - -
0.500 0.02073 0.02065 0.0206 | 0.02087 - - -

0.662 0.01927 0.01920 0.0191 - 0.019 0.0183 -
1.000 0.01718 0.01700 0.0169 | 0.01727 - - -
1.332 0.01568 0.01567 0.0155 - 0.0164 | 0.0168 | 0.0156
2.000 0.01350 0.01409 0.0142 0.0144 - - -
2.620 0.01318 0.01349 0.0133 - - 0.0132 | 0.0133
2.750 0.01309 0.01336 0.0133 - 0.0141 - -

5.000 0.01307 0.01264 0.0127 | 0.01298 - - -

4. Conclusions:

In this paper various types of total efficiency were simulated and calculated at wide
range of y-rays energy using Monte Carlo approach, then:
1. The present work provides us with useful tool for efficiency calculations and constitutes
a good procedure for the reliable computations instead of the routine of laboratory or
experimental measurements. Therefore, one can economize time by averting the calibration
of experimental setup for every particular geometry.
2. The results can be functioned in gamma spectroscopy and determination the activity of
radioactive sources.
3. Current simulation is possible for other types of detectors, whether, scintillation [e.g.:
Csl (TI), Bi4Ges;0.,(BGO), CdWO,(CWO)] or semiconductor [e.g.: HPGe, Ge(Li),
CdZznTe] using appropriate data for each detector.
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Abstract:

In present work, a new procedure of computer simulation program based on Monte
Carlo method and photon attenuation technique was designed and written to be as virtual
experimental system, instead of the real experimental system. The attenuation coefficients,
as well as several other properties, were determined for Heavy Tungsten Alloy to assess its
use in radiation applications. The density of alloy, also, was calculated. Simulation results
are useful for training and development of human resources, staff and students, in the field
of application of nuclear techniques, particularly, in radiation shielding protection.
Keywords: Monte Carlo simulation, attenuation coefficients, Heavy Tungsten Alloy.
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1. Introduction

Many human activities such as nuclear reactors, nuclear research institutions, radiation
therapy clinics, factories that use radio isotopes, and nuclear weapons lead to exposure,
directly or indirectly, to gamma-ray hazards. Therefore, it is necessary to take precautions
because of these risks, by using shields and increasing their efficiency.

Tungsten heavy alloys were invented by McLennan in 1935, after that, these alloys
were manufactured to use as alternatives to lead as shields against radiation. These alloys
have a host of properties that make them possible to be used as radiation shields. These
properties are plasticity, high density, impact strength, and high strength [1].

When there is a need to use a material in the shielding industry, an important factor
must be studied and calculated, which is the linear attenuation coefficient. As determining
its value accurately is important to know the possibility of using the material in radiation
physics, radiation dosimetry, radiography, -crystallography, spectrometry, biology,
medicine, environment, agriculture and industry.

Computer simulation can be defined as: “The use of a computer to mimic events in the
actual world according to a properly developed assumption takes shape of logical,
statistical, or mathematical relationships that are formed into a model *“ [2]. The results can
be managed by adjusting a set of input parameters to assist the analyst to understand the
basic system's dynamics. The model is usually evaluated numerically via simulation
periods and data are collected to assess real-world system properties. In general, these data
are described with statistics like any experiment. Thus simulation is considered as an
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experiment [3], or a computer experiment, when considering the similarity of traits with
laboratory experiments.

The Monte Carlo method is a stochastic numerical simulation technique that deals with
all geometrical and physical states of the problem. Simulations of the transmissions of
neutrons, photons, and electrons, especially in irregular geometrical systems, can be done
using this technique. The transfer details of single particles are formed by random
sampling of particles as they move through the geometry. Then these transfer details are
interpreted to present information on amounts of interest, such as detector response or
particle influence. The Monte Carlo method is useful in solving difficult-to-solve problems
with common deterministic techniques. This method also presents an answer with a
statistical uncertainty, so that a level of conviction in the results can be ascertained.

The attenuation or transition of particles is simply the amount of change in count rate
detection from a source when a substance, with a particular thickness, is entered in
between.

In the current research, a new computer simulation program was designed and
implemented based on the Monte Carlo method and the photon attenuation technique to be
used as a conceptual experiment system instead of the actual experiment system.

2. Simulation procedure

The suggested design for the present simulation is shown in Fig.1 which include a radio-
active source, a Nal(TI) detector and a THA as sample with various thickness values. The
distance between the source-alloy and the alloy-detector can be varying.

We have developed a Monte Carlo simulation to study the interaction occurred when the
photons beam hit the alloy. Only photons transmitted within a solid angle covered by the
detector are to be counted.

41.

source

detector

/{ |
®)

Fig.1: The suggested design for the present simulation of source-alloy, alloy-detector systems
by present Monte Carlo computer program. (a) Fixed dimensions system and (b) reference
dimensions system.

All interactions based on physical and mathematical considerations. According to the
following steps:

(1) Every photon is emitted from a random point (xo, yo, zo) from the source.

It has a random direction (a ,B,y). Emission point and direction of trajectory are described
in fig.1.

(2) Parametric equations were used to estimate the location of photons as follows:
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x=x,+lcosa:-- (1)
Y =5 Fleosforzaenne (2)
zZ=2,+lcosy - (3)

(3) When the photon hit the alloy the virtual path pl is evaluated. It is the distance which
the photon passes inside the detector in the case of missing interaction. According to an
exponential distribution using the equation [4]:

where Rn is the random number (0<R,< 1), and x/ is the linear attenuation coefficient of y-

radiation. XCOM program [5] used to calculate the mass attenuation coefficients ( ),

where p is the bulk density of the element. The weighting equation [6] can be used, since:
n

(e = Z wi(pg)g e eee e (5)

where: (u/) is the linear attenuation coefficient of compound or mixture, and (w;) the
weighting factor and linear attenuation coefficient of ith element in compound
respectively.

(4) Putting the parameter pl of eq. (4) instead of the parameter I in egs. (1), (2) and (3) with
particular new values of random direction (a, f3, v) determines either the photon completely
absorbed within alloy material (i.e. trajectory 2) or penetrates the alloy forward of the
detector (i.e. trajectories 3-7).

(5) Carrying out the steps from 2 to 5 to determine either the photon don't collide the front
face of the detector (i.e. trajectory 3) or collides (i.e. trajectories 4-7). These photons either
escape from side or bottom of the detector (i.e. trajectories 4 and 7) or registered as
directly (i.e. trajectory 5) or as indirectly (i.e. trajectory 6).

3. Results and Discussion:

By estimating the linear attenuation coefficient (u/) and mass attenuation coefficients
(um) for a particular material the attenuation properties of photons in this material can be
known. In our procedure, 10° gamma photons (monoenergetic) were sent towards the
attenuator. These photons emitted from virtual radioactive sources with energies are 662
keV and 1250 keV.

The attenuators in our simulation are manufactured of high-density tungsten heavy
alloys. Table 1 state the composition of tungsten heavy alloys (THAS) used for present
research. A virtual Nal(TIl) detector was used to detect these photons. This method
simulates actual practical experience.

Table 1. Compositions of tungsten heavy alloys (THAS) used in present research.
Composition weight

; 3
Sample W %) Ni (%) Fe (%) Co (%) Density (g/cm®)
THA-1 90.8 6.2 1.2 1.8 17.4
THA-2 96.2 2.8 0.8 0.2 18.44
THA-3 98.2 14 0.4 0 18.53
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Table 2. Mass attenuation coefficients of tungsten heavy alloys (THAs) used for present

research.
Mass Attenuation Coefficients (g.cm™)
Sample 662 keV 1250 keV
XCOM XCOM
THA-1 0.09051 0.05415
THA-2 0.08993 0.05417
THA-3 0.09189 0.05417

The semi-logarithmic calculated distributions of registered counts versus energy
(Attenuation graph) for particular gamma energy are shown in Fig.2.

s B
|Linear Attenuation Coefficients pl (cm-l)l
100 -
THA-1
' THA-2
10 -
—_ THA-3
g
=
1 -
0.1 T T T ——————T
0.1 1 10
N\ E, MeV) J
Fig. 2. Linear attenuation coefficients of tungsten heavy alloys (THAS) used for present

research.

The transmission for a gamma source of energy E through d [cm] of shielding material
was estimated indirectly by determining the dose imparted to a thin cylinder of air of
length 0.1 cm, centered behind the shield on the z-axis. Fig.3 and Fig.4 show Tungsten
heavy alloys (THAs) transmition comparisons at 662 keV and 1250 keV of gamma-ray
energy respectively. .

~
Ey=662 keV
1M
1 M
a1 OTHA-1
° | K THA-2
Z i
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.E 1 - |
E ] -
% 04 1 "
= I L X
] ) |
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Fig.3: Tungsten heavy alloys THAs Transmition Comparison at 662 keV of gamma-ray
energy.
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Fig.4: Tungsten heavy alloys THAs Transmition Comparison at 1250 keV of gamma-ray
energy.

4. Conclusions:

i. Gamma attenuation method can be effective tool for knowing some properties of alloys
as agamma ray shield.

ii. The present computer program was a Monte Carlo method and gamma attenuation
technique can be used as virtual experiment instead of the real experimental set up.

iii. The present program can be quantified of various types of alloy.

iv. The present simulation program can be used to design different experimental
geometries.
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Abstract
The propos of this paper are preset the concepts of generalized (o, t)-reverse derivation,
Jordan generalized (o,t)-reverse derivation and Jordan generalized triple (o,t)-reverse
derivation on semiring. We prove that every Jordan generalized (o,t)- reverse derivations
on semiring S with additive inverse and identity associated with Jordan (o,t)-reverse
derivation d on S, where o, T are automorphism on S is generalized (o,t)-reverse derivation

onS.
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1. Introduction
The notion of semirings was first introduced in 1934 by H. S. Vandiver. [1]

A semiring is an algebraic structure, consisting of a nonempty set S on which we have
defined two associative binary operations, addition (usually denoted by +) and
multiplication (usually denoted by - or by concatenation) such that the multiplication is
distributive over addition. A natural example of semiring which is not a ring is set of
Natural numbers N, under usual addition and multiplication of numbers.[2],[3]

A semiring S is said to be prime if xSy=0 implies x=0 or y=0 for all x,y€ S, a semiring
S is said to be semiprime if xSx=0 implies x=0 for all x €S, a semiring S is said to be 2-
torsion free if 2 x=0 implies x=0 for all x € S. [3], [4].

The semiring (S,+,.) is said to be semiring with additive identity O such that x +0 = x =
0+ x for all x € S. A semiring (S,+,.) is said to have an identity element 1,if 1# 0 such that
1.x=x=x.1forall x € S. A semiring (S,+,.) is said to be an additive commutative if x+y
= y+x, for all x,ye€S, and is said to be commutative with multiplication if (S,.) is
commutative. The set C(S)={x € S,xy=yx for all y € S}is called the center of the semiring
S. A semiring S is called with additive invertible if S with additive identity and for all X€S
there exist -x€S such that x+(-x)=0= (-x)+x, and S is called with multiplicative invertible if
S with multiplicative identity such that for all x€S there exist x*€S and x.x*=1=x"x.

S. M. Salih in [6] present the concepts of (o, T)-reverse derivation, Jordan (o,t)-reverse
derivation and Jordan triple (o,t)-reverse derivation on semiring. For more informations
see [7,8].

In this paper we generalization [6] by introduce the concepts of generalized (o, 7)-
reverse derivation, Jordan generalized (o, 7)-reverse derivation, Jordan generalized triple
(o, T)-reverse derivation and prove that: Every Jordan generalized (o,t)-reverse derivation
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on 2-torsion free semiring S where o,t are automorphism on S is Jordan generalized triple
(o,7)-reverse derivation on S.

2. Generalized (o.7)-Reverse Derivations on Semirings

In this section we present the concepts and properties of generalized (o,7)-reverse
derivations, Jordan generalized (o,7)-reverse derivation and Jordan generalized triple (c,1)-
reverse derivation on semiring S. We begin with the following definition:

Definitions 2.1: let S be semiring and o, T are automorphism on S, an additive map fon S
is called generalized (o, T)-derivation associated with (c,t)-reverse derivation d on S if and
only if for all a,beS

f(ab) = f(b)a (a)+z(b)d(a)

f is called Jordan generalized (o,t)-reverse derivation on S associated with Jordan (o,t)-
reverse derivation d on S if for all a,b €S

f(a%) = f(a)o(a) + t(a)d(a)

f is called Jordan generalized triple (o,t)-reverse derivation on S associated with Jordan
triple (o,7)-reverse derivation d on S if for all a,beS

f(aba) = f(a)o(b)a(a) + o(a)d(b)t(a) + t(a)t(b)d(a)

Example 2.2: Let A={(g 7?1):71,711 € Z} be a semiring and f be generalized (o,7)-
reverse derivation of A associated with (o,t)-reverse derivationd on A, and let S = A x A.
We use the usual addition and multiplication on matrices of S. Then S is a semiring. We
define F be an additive mapping of S such that F (a,b) = (f(a),f(b)) then F is
generalized (o,7)-reverse derivation on S associated with (c,7)-reverse derivation D on S
such that D(a,b)=(d(a), d(b)) for all (a,b) €S.

Lemma 2.3: Let f be Jordan generalized (c,t)-reverse derivation on additive commutative,
identity and inverse semiring S associated with Jordan (o,t)-reverse derivation d on S,
where o,t are automorphuism on S then for all a,b €S
f(ab+ba) = f(b)o(a) + t(b)d(a) + f(a)o(b) + t(a)d(b)
Proof: f((atb)(at+b)) = f(at+b)c(a+b)+ t(a+b)d(atb)

= (fla)Hf(b))(c(a)+o(b))+ (t(a)*+(b))(d(a)*+d(b))

= f(a)o(a)tf(a)o(b)Hi(b)o(a)H(b)o(b) + w(a)d(a)+

7(a)d(b) + =(b)d(a)+r(b)d(b) e))
On the other hand
f((a+b)(a+b)) = f( a’+ab+ba+h?)

= f(a?) + f(b?) + f(ab+ba)

= f(a)o(a) + t(a)d(a) + f(b)o(b) + t(b)d(b) + flab+ba)  ...(2)

Comparing (1) and (2) we have
f(ab+ba) = f(b)o(a)+ t(b)d(a)+ f(a)o(b)+ t(a)d(b)

Definition 2.4: Let S be semiring with additive inverse. If f is Jordan generalized (o,1)-
reverse derivation on S associated with Jordan (c,t)-reverse derivation d on S, we define ¢
from SxS into S by

¢(a,b) = f(ab)- f(b)o(a)-t(b)d(a), for all a,beS

In the following lemma we present the properties of ¢(a,b):
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Lemma 2.5: If S is semiring with additive inverse and f is Jordan generalized (o,t)-reverse
derivations on S associated with Jordan (o,t)-reverse derivation d on S, where ¢ and t are
automorphism on S then for all a,b,c €S

i) o(a,b)=-¢(b,a)

ii) o(ate,b)= @(a,b)+ @(c,b)

iii) p(a,b+c)= o(a,b) + ¢(a,c)

Proof:
i) f(abtba) = f(b)o(a)+ t(b)d(a)+ f(a)o(b)+ 1(a)d(b)
f(ab)+f(ba)= f(b)o(a)+ t(b)d(a)+ f(a)o(b)+ t(a)d(b)
f(ab)- f(b)o(a)- ©(b)d(a)= -f(ba)+ f(a)o(b)+ t(a)d(b)
¢(a,b)=-9(b,a)
ii) p(atc,b) = f((a+c)b)- f(b)o(a + c)-t(b)d(a+c)
= f(ab + cb) —f(b)(s(a)+o(c)) - T(b)(d(a)*+d(c))
= f(ab)+f(cb) —f(b)o(a) —f(b)o(c)- (b)d(a) - T(b)d(c)
f(ab) —f(b)o(a) - (b)d(a) + f(cb) —d(b)a(c) - ©(b)d(c)
0(a,b)+ o(c,b)
iii) p(a,b+c)= fla(b+c))- f(b+c)o (a)-t(b+c)d(a)

= f(ab+ac) — (f(b)*+f(c))o(a) - (1(b)+t(c))d(a)

= f(ab)+f(ac) —f(b)o(a)- f(c)o(a) —t(b)d(a)-t(c)d(a)

= f(ab) —f(b)o(a) —t(b)d(a)+ f(ac) - f(c)o(a) ~t(c)d(a)
= ¢(a,b) + ¢(ac)

Remark 2.6: If S is semiring with additive identity then f is generalized (o,t)-reverse
derivations on S associated with (o,7)-reverse derivation d on S, where ¢ and 1 are
automorphism on S if and only if @(a,b) =0, for all a,b€S.
3. The Main Results

The propose results of this paper introduce in this section. We begin with the following
lemma.
Lemma 3.1: If S is semiring with additive inverse, identity and commutative. f is Jordan
generalized (o,7)-reverse derivation on S associated with Jordan (o,t)-reverse derivation d
on S, where o,t are automorphism on S then:
¢(a,b)=0, foralla, b € S,
Proof: By Lemma 2.3 we get:
f(abtba) = f(b)o(a) + t(b)d(a) + f(a)o(b) + t(a)d(b) ...(1)
Now we have
Since f is additive mapping of the semiring S we have
f(ab+ba) = f(ab)+ f(ba)

= f(ab) + f(a)o(b) +1(a)d(b) (2)

Comparing (1) and (2) we get
f(ab) — f(b)o(a) - t(b)d(a) =0
¢(a,b)=0
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Theorem 3.2: Every Jordan generalized (o,t)- reverse derivations on semiring S with
additive inverse, identity and commutative associated with Jordan (o,t)-reverse derivation
don S, where 6,T are automorphism on S is generalized (c,t)-reverse derivation on S.
Proof: Let f be Jordan generalized (o,t)- reverse derivations on semiring S
Then by Lemma 3.1 we get
¢(a,b)=0
Now by Remark 2.6 we get
f is generalized (o,7)-reverse derivations on semiring S.
Proposition 3.3: Every Jordan generalized (o,t)-reverse derivation on 2-torsion free
semiring S where o,t are automorphism on S is Jordan generalized triple (o,t)-reverse
derivation on S.
Proof: Since f Jordan generalized (o,t)-reverse derivation on S associated with Jordan
(o,7)-reverse derivation d on S
Replace ab+ba by b in lemma 2.3 we get
f(a(ab+ba) +( ab+ba)a) = f( (aa)b+ (ab)a +(ab)a+ (ba)a)

= f(b)o(a)o(a) + o(b)d(a)t(a) + a(b)t(a)d(a)+ f(a)a(b)o(a) + o(a)d(b)t(a) + t(a)t(b)d(a)+
f(a)o(b)o(a) + o(a)d(b)t(a) + 1(a)t(b)d(a)+f(a)a(a)a(b) + o(a)d(a)t(b) + t(a)t(a)d(b) ...(1)
On the other hand
f(a(ab+ba) +( ab+ba)a)= f(aab+ aba+ aba+baa)

= f(b)o(a)o(a) + o(b)d(a)t(a) + o(b)t(a)d(a)+
f(2aba)+f(a)o(a)o(b) +o(a)d(a)t(b) + t(a)r(a)d(b) ...(2)

Comparing (1) and (2) we get
f(2aba) = f(a)o(b)o(a) + o(a)d(b)r(a) + t(a)u(b)d(a)+ f(a)o(b)o(a) + o(a)d(b)r(a) +
1(a)t(b)d(a)
Since S is 2-torsion free we get
f(aba)= f(a)o(b)o(a) + o(a)d(b)t(a) + t(a)t(b)d(a)
Thus fis Jordan generalized triple (o,1)- reverse derivation on S.
Corollary 3.4: Every generalized (o,t)- reverse derivation on 2-torsion free semiring S is
Jordan generalized triple (o,7)- reverse derivation on S.
Proof: Assume that f is generalized (o,7)- reverse derivation on S, by Definition 2.1
f is Jordan generalized (o,t)- reverse derivation on S and by Proposition 3.3 f is Jordan
generalized triple (o,7)- reverse derivation on S.
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Abstract
Different Steganography methods are introduced to provide security. Data is typically
presented as text, audio, video and image files that can be hidden using steganography
algorithms. The hide of undisclosed information in video and image file is known as video
steganography and image steganography, respectively. This paper have been reviewed
different steganography techniques like transform domain, spatial domain, vector
embedded and statistical techniques.
Keywords: Steganography, Security, LSB, DCT, DNA.
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1. Introduction
The World Wide Web now allows for the unlimited and simple transmission of digital data:
text, audio, video, image, network, etc. over the internet (WWW). Meanwhile, such
unrestricted admission to enormous amounts of information has attracted serious threats to
secure and privacy protected communication over WWW, making securing information
over non-secured networks makes a challenge. Adversaries be able to frequently damage
information by trying to manipulate the message, producing ethical or financial damage.
As a result, many information cipherment and concealment techniques have been
established in order to achieve secure data communication [1, 2].
There are two types of information hiding domains which are steganography and
watermarking, both of which are utilized to conceal the private message. Furthermore,
while these two techniques are closely related, each has its own set of goals [3, 4].
The purpose of watermarking is to preserve the integrity of the confidential data by
preventing outsiders from learning of its existence, whereas steganography is the practice
of hiding information by placing a covert message in a public medium with no indication
of its presence. The secret message is disordered so that it appears to eavesdroppers as
ciphered communication during the information encryption process known as
cryptography. An encrypted message, on the other hand, is frequently ineffective, attracting
opponents' attention or making it evident to them. [3].
Steganography is a data concealment technique in which the media containing the hidden
message has secret data integrated in the cover media such that is impossible to detect and
noticed by the intruder. The message will be meaningless even if it is noticed. In the digital
world, both steganography and cryptography aim to store and shield the hidden message
from intruders. These methods can be used composed or separately. Their mixture
produces exceptional results; however multiple layers are required to ensure the highest
level of security. Text, image, DNA, network, audio and video data formats are currently
used with digital steganography [4].
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The layout of this study is as follows: Types of steganography are covered in Section 2.
The steganography research methodologies are presented in Section 3. Section 4 also
covers the conclusion.

2. Steganography Types

In steganography, a variety of cover objects types are employed. They include text, image,
audio, video, and protocol. Steganography methods were classified according on the kind
of cover item utilized [5]:

1. Text Steganography

Information can be concealed in text using general methods such the quantity of tabs, white
space, capital letters, and each n™ letter of a word.

I1. Image Steganography

Steganography is referred to as image Steganography if the cover object is an image. The
pixel intensity is typically employed in this technique to hide.

111. Audio Steganography

Steganography is referred to as audio Steganography when an audio signal is employed as
a cover object. This approach uses digital audio formats like wav, mp3, and others.

IV. IP Steganography

The term "IP" stands for Internet Protocol. Network protocols including User Data Protocol
(UDP), Stream Control Transmission Protocol (SCTP), Transmission Control Protocol
(TCP), Internet Protocol (IP), and others are utilized in this technique for the cover object.
Unused TCP/IP header bits can be used for steganography.

V. Video Steganography

The video indication is utilized as a cover in video steganography. Videos are typically
made up of images and sounds. As a result, a large amount of data can be concealed using
video signal as a carrier. As cover objects, H.264, MPEG, AVI, and others.

3. Literature Survey

Many methods related to steganography have been studied over the years. Some of these
studies are discussed in this section.

Instead of pursuing high PSNR, Yang et al. [6] developed a novel RDH technique for
enhancing the detail information's visual quality in medical photographs. To enhance
texture area contrast and image quality, the suggested method preferentially embeds data
into the texture area utilizing the histogram shifting (HS) and contrast enhancement
methods.

Vardhan et al. [7] after eliminating the rounding error utilizing mapping integer with
cumulative distribution function, an Integer Wavelet Transform (IWT)-based technique for
concealing revocable data in cipher pictures is provided. A new reversible data hiding
technique is used by ciphering one of the four IWT bands using a fractal as the key and
histogram shifting. Additional methods of cipherment and data concealment are being
developed, such as logistic map and embedding of Least Significant Bit. The proposed
method generates a random sequence using King's dream fractal. only a portion of the
image is Low Low (LL) is encrypted. At this stage, the data is simultaneously hidden by
combining all three of the unencrypted bands with high frequency coefficients into a single
image, or i2. The image histogram of i2 is examined and two threshold standards are
selected as (T1, T2). It is necessary to generate a calculated number of random generated
message bits; this amount can be obtained by counting the number of accurate available
threshold planes. By lowering the histogram's center peak and shifting the values to both
sides of the selected threshold levels, the proposed method seeks to hide data. To do this, if
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the embedding bit is 1, the coefficients of i2 will be multiplied by 1, otherwise the
coefficients of i2 will remain unaltered, from the randomly generated message bits
consisting of Os and 1s. This process is repeated until the message bits are exhausted. The
histogram's peak is shifted to together parts of the threshold value, obscuring the original
image.

Manikandan et al. [8] improved the standing reversible data concealing method using a
new cipher operation to rise the bit error rate without losing the embedding rate by a factor
of 3. The proposed approach allows for the insertion of three bits of information into a
single image block of size B B pixels. Similarly to the existing method, the source and
destination in the proposed method only need to share 3 cipherment/ decipherment keys.
This manuscript proposes an improved reversible data concealment method via cipherment.
The bit error rate is increased by a factor of three without compromising the current
reversible data hiding strategy using cipherment. The key management overhead remains
identical as it was in the previous scheme. However, the cipherment operation has been
slightly changed; the selection of a pseudorandom order for the cipherment operation of a
particular block is identified by 3-bits sequence that to embedding in the particular block.
Because there be able to 8 different combinations of bits when dealing with 3-bit data,
defining nine different pseudorandom sequences, with one used if no requirement to embed
data in a certain block. As a final point, an experiment study on thistechnique demonstrates
that the suggested work will be more beneficial in uses such as transmission of medical
image.

Elharrouss et al. [9] offered a k-LSB- based method based on LSB coding to hide the
image using k least bits. Before decoding the secret image, the blocks that contain it are
identified using a region detection procedure. A steganography's resolution may be
impacted; to improve the resolution, an image quality improvement technique is utilized.
The three least significant bits (LSB) are used to incorporate a text message within a
concealing image. However, To embed an image into an image, the three least significant
bits are insufficient. The content of a pixel can be represented by its first four bits. n order
to do so, continue by blending this image into another. The feature of the concealment
images and steganographic images may be affected. Use a method for improving the image
quality after removing the embedded image to improve its quality. The extraction of the
steganography uses the identical methods as the encoding portion, which involves
removing the first four pixels' worth of information.

Bangera et al. [10] proposed a technique implemented using MATLAB, First, the RSA
cryptographic algorithm converts the message to encrypted text. Using the LSB audio
steganography technique, the encrypted text is concealed in audio media. The acquired
output audio is utilized as the input audio in the second round of audio steganography. At
the destination direction, The audio steganography decoding algorithm extracts the
encrypted text from the audio cover twice. The original message is decrypted using RSA
decipher.

Kar et al. [11] presented a DNA-based method for transmitting information concealed
inside a video file. Image frames are first created from the video file. Data is hidden using
the Least Significant Bit replacement method in random frames at random places. Assess
the peak signal-to-noise ratio (PSNR) and mean squared error (MSE), which are calculated
from the original and stenographic files and averaged over the whole video frame, for the
proposed architecture. The result shows that the stenographic file video has suffered only
minor degradation. (ACTGGTCACGTAGTAG, for example), and applying three separate
procedures on the selected DNA strand.
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Huang & Tang [12] introduced a novel spatial steganography technique for voice over
internet protocol (VoIP) covert communication, solving the challenge of expanding covert
VoIP bands' capacity without endangering the channels' audibility. The model introduced
two concepts to covert VolP communications, orthogonal data concealment characteristics
and data concealment vectors, based on Orthogonal Modulation Theory in
communications. By taking into account the variation characteristics of the VoIP audio
stream in the time domain, a hidden vector negotiation technique was presented to achieve
dynamic self-adaptive steganography in media streams.

Deepika & Saravanan [13] introduced a hash-based data hiding method in which the
frame data is used to create the hash array after the speech stream has been collected from
the UDP protocol. The hash array needs to be refreshed for each new frame. The secret
data is then chopped, and the hash function is used to determine the proper bit position to
embed the secret data. The value of the hash array is set to O once the secret data has been
properly implanted. The receiver receives the hash array and audio samples as a VolIP
frame, after which the secret message can be extracted using the hash array flag value. On
both sides of the sender and receiver, In terms of undetectability, computational
complexity, and speech quality, the method fared well. The issue is the hash array's
increased bandwidth usage during VoIP communication operations.

Yasir Hamza et al. [14] has been recommended to use visual cryptography in conjunction
with an enhanced image steganography technique. A secret logo “binary image” of size
128 x 128 is ciphered using visual cryptography two out of two share to produce two
secret shares. Through the embedding operation, a (512 x 512) cover RGB image is
separated into 3 bands: red, green and blue. To obtain the coefficients of the blue band,
Discrete Shearlet Transform (DST) is used. To gain a stego image, The coefficients of the
modified blue layer are where the first secret share is set. The plain secret logo is created
by extracting the first secret share from the coefficients of the blue layer of the stego image
and XORing it with the second secret share. According to the outcomes of the
experimentations, the suggested method Using a payload capacity of 1 bpp, improves the
stego image's imperceptibility. Furthermore, Using two out of two share visual
cryptography and the second secret share as a private key, the secret logo is enhanced.
Mansoor Fateh et al [15] proposed a method where only one change, Two pixels
contain the secret message's two hidden bits. However, This method doesn't offer a
technique to conceal a message with multiple bits. Only n - 2 bits can be used with this
technique, where n is the number of bits in a secret message block. An improved version of
the LSB matching revisited method that is suitable for n > 2 is described in this study. The
proposed method is divided into two parts:embedding and message extraction. The secret
message is transformed into a bit-stream and then separated into a series of blocks with n
bits in each block during the embedding stage. Afterward, choose 2n-1 pixels to mask those
n bits of the secret message. The following step is to decide which operations will be used
to create this message. Lastly, applying the achieved processes to the coefficients in order
to conceal the conceal message. When n >2, this method requests less alterations than LSB
MR. This approach has a capacity that is (((2" -1)/2 "*) 1) 100% greater than F5 technique
when n > 2 is greater than 75%. For n - 3 the capacity of this system is 75% larger than that
of F5. The suggested method can be applied in the first step of any steganography process
to lessen the change in the stego image.

Dalia and Loay [16] proposed a method based on LSB inversion and arithmetic
operations. The LSB values of cover pixels are not replaced with secret bits; they are
reversed.. This improves the image quality of the stego. As a result, To define which bits
are flipped, a flag is utilized. Finding the minimum and maximum numbers, as well as
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subtraction and division, are arithmetic operations. By using these arithmetic processes, the
amount of embedded data is reduced while capacity is increased. Division operations
produce quotients and remainders, which are kept in arrays of quotients and remainders,
respectively. The maximum size for each quotient is 3 and 2 bits, respectively, due to the
use of the divisors 32 and 8, and the remainder is 3 bits. The conceal image is divided into
two identical sections. By inverting the pixel LSBs, the first section is utilized for
embedding quotients. In addition, In order to enhance the outcomes, several inverted LSBs
will be inverted once more in this part. The second section is used to embed leftover data
by flipping pixel LSBs. This section lists which inverted bits are inverted again as well as
the number of bits utilized to embed each pixel in the first half.

K. Rosemary and M. Mary [17] focuses on data hiding in DCT-based JPEG images to
improve storage capacity and security. It was suggested to the researcher to use a modified
quantization table and matrix encoding technique to embed the secret message inside a
JPEG image. A matrix encoding was used to eliminate distortion, and the conventional
quantization table was changed to enhance storage space.

Ambika et al. [18] presented an encryption-based steganography technique. The cover
image was separated into RGB components individually. Over the image's transformed
components, multi-level DWT has been applied. The Multi-Objective Whale Optimization
was utilized to choose the finest pixels. The RGB components of the private image have
been separated. Encryptions using the DES, AES algorithms were performed on the
divided levels R, G and B. The image that has been inserted into the cover image at the
specified pixel location.

Amal and Iman [19] proposed a mechanism in 3 phases. The first stage involves grey
image values are mixed up using a set of keys produced by a quantum chaotic map. The
2nd stage creates mixture keys combining a Zaslavsky and 3-D Henon map, which are
utilized to cipher the scrambled grey image. The third phase, a new algorithm for hiding
the ciphered grey image at arbitrary positions inside a speech file is suggested. This method
combines the LSB technique for determining concealed bits and the zero- crossing K-
means technique for mining locations in a dispersed way so that intruders cannot simply
regain any hacked person's hidden data. Additionally, magnitude value was chosen as a
specific piece of data to conceal encoded image data using a fractional Fourier transform.
The measurements MSE, PSNR, NSCR and UACI are utilized to evaluate the effectiveness
in the encipherment algorithm and the measurements SNR, PSNR and MSE are utilized to
evaluate the effectiveness of the hidden method.

Hazim Noman [20] For information security, a cryptography and steganography method
was proposed. By XORing the secret message and the QR code, cryptography was used to
get the encrypted message. The LSB method was used in steganography to embed the
encrypted message into the cover image. The QR technique was used in this study, and the
ciphered message was concealed in locations chosen via the bat algorithm. To verify the
effectiveness of the suggested approach, secret messages of various sizes were tested with
numerous cover images. Finally, following the embedding procedure, the quality of the
cover picture was evaluated using conventional criteria.

4. Conclusion

This article examined several steganography techniques, with a particular emphasis on
steganography and comprehensive classification. Additionally, numerous forms of digital
steganography and steganography review publications were explored. Each of the plans
examined has some benefits and some drawbacks. Based on what the references indicated,
it can be concluded that the if the developed technique combines the spatial and frequency
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domains, the image steganography scheme will be more reliable and secure, in addition to
creating the secret text with a new encryption technique to add an additional layer of
protection. Furthermore, the pixels in the image should be selected at random. Taking into
account the advantages and disadvantages of each methods examined, it is critical to
develop a forceful and effective algorithm capable of data embedding, obtaining a high
payload, and data.
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Abstract

In this work the dynamics of chaotic behavior and attractor selection in
semiconductor laser utilizing optoelectronic feedback and direct current modulation have
been studied experimentally .The effect of the external perturbation is presented and
showed modulation in the chaotic system.

The study has begins from the generation of chaotic spiking in the semiconductor
laser by optoelectronic feedback, Then studying the chaotic spiking characteristics and
determining the control parameters which lead to various effects on the behavior of the
system output, periodic, and quasi-periodic to chaos. The dynamics of the laser output are
analyzed by Fast Fourier Transformation, attractors and bifurcation Diagram.

Keywords: Chaos, Chaos-based communications, frequency modulation, amplitude
modulation.

1. Introduction

Significance of chaotic dynamics in semiconductor lasers receive great attention in
the near past decades, due to the applicability of chaotic synchronization of such systems
in the field of optical secure communication. This theory was proven by several research
groups [1, 2, 3].Semiconductor lasers are generally very stable systems when operated with
only a Dc bias current. By inclusion additional degrees of freedom to the system dynamic
instabilities are induced. Involving external optical injection to the system produce
different chaotic outputs [4, 5]. Producing optical feedback [6], direct current modulation
[7]. And delayed optoelectronic feedback are the methods of generation chaotic
optoelectronic feedback [8]. The conventional method of producing ultra-short pulses is
positive delayed optoelectronic feedback [9] from semiconductor lasers. The dynamics of
semiconductor lasers with direct current modulation widely studied [10]. It has already
been proved that the effect of mode gain reduction occurring due to nonlinear processes is
suppression of chaotic dynamics [11]. Production chaotic dynamics by using bidirectional
coupling configuration between two such lasers is found [12]. A strong current modulation
combined with positive delayed optoelectronic feedback is found to generate chaotic
dynamics and bi stability in semiconductor lasers [13].The effect of such a combination in
inducing chaotic dynamics through a quasi-periodic route in quantum-well lasers also has
been studied [14]. The directly modulated semiconductor lasers with GHz modulation are
the most preferred light source in the optical communication systems. A widely
investigated topic is chaotic synchronization of two such lasers because of its applicability
in optical secure communication [15]. The nonlinear gain reduction for (InGaAsP) lasers
used in optical communication systems is very strong and its direct consequence on the
dynamics of such lasers suppress of chaotic outputs. A significant role in modeling
semiconductor laser dynamics is that the dynamic response of semiconductor laser strongly
model is established in terms of dynamical time series, frequency spectrum and phase
portraits; the influence of amplitude modulation on the nonlinear behaviors of the
considered system is investigated in detail. depends on the nonlinear gain [16]. The results
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of numerical investigations on the effect of a delayed optoelectronic feedback on the
dynamics of lasers Diode was illustrated [13]. The study was undertaken to find out the
possibility of obtaining chaotic outputs from Laser Diode under small values of perpetrated
modulated amplitudes. The optoelectronic feedback scheme has the advantage of ease of
implementation, as it is insensitive to the optical phase of the output intensity. Therefore
the effects of negative delayed optoelectronic feedback schemes were investigated. The
results reveal that in the range of normal estimates of nonlinear gain reduction factor for
such lasers as suggested by Agrawal [10], only a strong negative delayed optoelectronic
feedback is efficient in producing chaotic output.

In this study, an experimental setup was implemented for studying the control and
modulation of chaos in SL with ac coupled optoelectronic delay feedback. Modulation is
an important characteristic of the chaotic systems that enable encrypting data in chaos
communication, in which data could be encoded and modulated in chaos carrier. Finally,
this work will show hidden and appeared frequencies by changing the amplitude or
frequency of the modulating signal.

2. Experimental work
2.1 Modulation on Chaotic dynamic

In this setup, a function generator (Model UTG9002C, Range 2MHz) is used to
enhance the generated chaotic behavior. The Voltage Controlled Generator (VCG) is the
basic component of the function generator. The VCG produces the precision sine, square
wave, and triangle wave over a frequency range of 20 Hz to 2 MHz with coarse and fine
tuning. Figure 1 shows the experimental setup of chaos modulation.

Optical Fiber Photo Detector
Semiconductor Laser
L, 000 , \
= nm Optical signal Electrical signal
|chl Scope &
Spectrum Y
| Analyzer Mixer
1L Variable
Gain
-4
m -

Figure 1 Experimental setup with optoelectronic feedback for investigating chaos modulation.

The system is comprised of a closed-loop optical system equipped with a
semiconductor laser with AC and nonlinear optoelectronic feedback. The laser light
produced by the system is sent to a photodetector which converts the optical signal to an
electrical signal using an optical fiber. This process results in the generation of an electrical
signal which is amplified by a variable gain amplifier and added to the bias current of SL.
The output signal from the variable gain amplifier was modulated by external perturbation
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through a periodic signal with two control parameters frequencies. The modulated
frequency could be seen from the FFT. Different time series could be obtained by changing
either the frequency or amplitude of perturbation. The bifurcation diagram was drawn for
each parameter to see the differences between them.

2.2 External Chaotic Modulation

The experimental setup of SL and signal generator for satisfying chaotic
modulation to study the resonance phenomena are shown in Figure 1. The experimental
include the following procedure : the amplifier gain of the entire feedback loop and the dc-
pumping current have been fixed, the output signal from the amplifier modulated by
external perturbation which is sinusoidal signal that has two control parameter amplitude
and frequency. Adding amplitude changes from (0.08-0.86Volt) to the system’s dynamical
state while frequency is fixed at 167 Hz, after that the output signal is observed with digital
oscilloscope. The results have been analyzed with origin program software.

2.2.1 Frequency hiding in Chaos

In this experiment, one can introduce the method of hide frequency in the chaotic
dynamic of the laser. Some frequencies could be hidden whereas others appeared, when
the frequencies are hidden, the communication link considered as secure. It uses the same
experimental setup in Figure 1.

The SL bias current changing causes the variation of nonlinear dynamics of the
system. It was accomplished that a time series for each observed set of data from the
chaotic signals. In this, The SL value power considered as a control parameter of chaotic
spike evolution as shown in Figure 2. The analysis of the time series and their FFT of
chaotic systems show the maximum value of frequencies in chaotic region. The maximum
value of frequencies incited by this Figure are a good candidate for the modulated
frequency. The amplitude of time series are studied for the best modulation in chaotic
region.

1 chaotic signal
Bo bais curent= 128 micro watt|
600

4
450
300 <
o
S 150
24
4 o- MMMMMM
R - T
= [ 64

T T T T T 1
22 23 24 25 28 27
Time seres(ms)

Magnitude

Intensity of laser output(a.u.)

. .
il 1280 1820 2560

Frequency(Hz)

(a) (b)
Figure 2: The chaotic carrier signal (a) time series and (b) FFT of Chaotical spiking.

The chaotic carrier signal must have a much higher amplitude and frequency than
the message signal, therefore the ratio of the massage signal to the carries chaos signal are
calculated. The FFT frequency range is limited (0- 2500) Hz, this lead to the 10% of
2500Hz is 250 Hz and 20% from 2500Hz is 500Hz and so on. The amplitude of the chaos
is 800 mv, the 10% of 800mv is 80mv and 20% from 800mV is 0.16 V and so on
respectively.

We report the experimental and numerical study of hiding frequency in chaos in
two stats, first, when the amplitude of the external perturbation is varied, secondly, when
the frequency of this perturbation is changed.
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We begin with amplitude modulation, the amplitude of the single wave is varied
in proportion to that of the carrier signal being transmitted. The sinusoidal signal message
that has two control parameter amplitude and frequency. First we observe the dynamical
sequence where the frequency has been fixed at 166 Hz (7%from chaos signal). By
gradually increasing in the amplitude of the perturbation (0.06, 0.08, 0.1... 0.6) volt will
hid the frequency in the first step, then the frequency begin to appear and increasing in
appearing. Then the frequency fixed at (50, 275, 300, 325,...2500)Hz and changing
amplitude.

Second, Frequency modulation, when the amplitude of perturbation has been fixed
with gradually increasing in the frequency. The amplitude of perturbation is fixed at 0.08
(10% from chaos carrier Amplitude) and changing frequency (166, 191, 216, 241... 1725)
Hz. Then experimental has been repeated when the amplitude is fixed at (0.12, 0.16, 0.2,
0.25, 0.32, 0.5...0.8) Volt and changing frequency (166, 191, 216, 241...1725)Hz until
frequency appeatr.

2.2.2 External chaotic modulation

External chaotic modulation is an important method to control chaos. In our study,
the modulation applied on the source by a function generator as mentioned in the
experimental part. Figure 3 includes the time series of different amplitude where the
modulation frequency has been fixed at 167Hz which represent the minimum values of the
frequency added which is convert the behavior of the system while the amplitude is

changing.
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Figure 3 : Time series at fixed frequency 167Hz and amplitude values
(a) 0.08 v, (b) 0.44v, (c) 0.86 v.

This Figure shows the system transition from chaotic to regular state. The
regularity of nonlinear dynamic system is related to the optimal amount of frequency and
increment of the amplitude.

The results indicate that the amplitude could be considered as a parameter at
optimal amount of frequency (167 Hz) which control the system’s collective dynamics, the
different amplitudes have been controlled the chaotic system from chaos to quasi periodic
and then to periodic. So, very interesting results have been obtained regarding to the effect
of the chaotic resonance by adding the amplitude on the chaotic systems. This
phenomenon was named as resonance in excitable nonlinear dynamical systems.

2.2.3 Frequency hiding in Chaos

The aim of this experiment is to indicate the encryption region. Previously,
the amplitude of the single wave is varied in proportion to that of the carrier wave being
transmitted. The frequency has been fixed at166Hz (7%from chaos signal).By gradually
increasing in the amplitude of the perturbation (0.06, 0.08, 0.1, 0.12, 0.14, 0.16, 0.18, 0.2,
0.22, 0.24,..0.6) Volt will hid the frequency, then at 0.48 Volt the frequency begin to
appear and at 0.62 Volt increasing in appearing as shown in Figure 4.
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Figure 4 Power spectra with different modulation amplitude
(a) 0.08v, (b) 0.48v (d) 0.62 v.

This Figure shows the sinusoidal starts to appear in the spectrum when the external
amplitude is increased; three types of the power spectrum analysis exist, hidden spike
frequency, low spike frequency and a spike frequency.

Then frequency is fixed at 250 Hz(10% from chaos carrier signal) and changing
amplitude until frequency appear, then frequency fixed at (275, 300, 325, 350, 375, 400,
425, 450, 475, 500...2500) Hz and changing amplitude.

Second, The amplitude of perturbation is fixed at 0.08Volt (10% from chaos
carrier Amplitude) and changing frequency (166, 191, 216,2 41, 266, 291, 316, 341, 366,
391, 416 ...1725) Hz, all the values of frequency are hidden.

The experiment has been repeated when the amplitude is fixed at 0.12Volt (15%
from chaos carrier Amplitude)) and with gradually increasing in the frequency from (166,
191, 216, 241, 366, 391, 416...1725) Hz until frequency appear at 1750Hz as
demonstrated in Figure 5.

Figure 5 shows that frequency is hidden until 170 Hz begin to appear and
increasing in appearing at 250 Hz. Then the amplitude is fixed at (0.08, 0.12, 0.16, 0.2,
0.25, 0.28, 0.32, 0.36, 0.4, 0.44, 0.48...0.8) Volt and changing frequency (166, 191, 216,
241...1600)Hz until frequency appear.
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Figure 5: Power spectra with different modulation frequency
(a) 166Hz, (b) 170Hz, (c) 250Hz.
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The amplitude is fixed as mentioned previously and changing frequency until
frequency appears. The results indicate that the frequency could be considered as a
parameter at optimal amount of amplitude which control the system’s collective dynamics,
the different frequencies have been controlled the chaotic system from chaos to quasi
periodic and then to periodic. So, very interesting results have been obtained regarding to
the effect of the chaotic resonance by adding the frequency on the chaotic systems.

Conclusions

Depending on the results, the conclusions could be summarized that, the effect of
the external perturbation is presented and showed modulation in the chaotic system. When
the output chaotic signal under the effect of external perturbation, the different frequencies
have been controlled. The control of modulation can be achieved by changing in the
amplitude or frequency of perturbation signal. It is clear that the Chaotic dynamics are a
good candidate for hiding information, which is an important part to encrypt the data in
optical communications. Different frequencies have been applied as control parameters,
appearance and hidden of these frequencies are achieved for the security of chaos
communication. So, appearing and hiding of these frequencies are achieved for the security
of optical communication. From the results we notice that we can not use some frequencies
for security communication because we can not hide these frequencies in both states high
and low amplitude.
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Abstract

Due to the magnificent evolutions in transmission networks exclusively in the Internet
network, which utilize to interchange various kinds of data via numerous people. Data
security has come to be a major discussion. For that reason, there is a growing heed in the
use of encryption and decryption techniques. Lots of encryption techniques have been
evolute to maintain data security. One of these techniques that commonly used in recent is
chaotic encryption systems. Where numerous techniques were suggested to encrypt text
using a chaotic map because their features such as sensitivity to initial conditions and
unpredictability of random behaviors etc... In this paper, we attempt to review and describe
numerous techniques used to encrypt text and make a comparison among these techniques.
Keywords: Cryptography, Decryption, Text Encryption.

1. Introduction

Securing information is, and will remain an important goal, require interchanging and
storing numerous kinds of data such as text, video, audio and image over the Internet, an
environment in which it is uncomplicated to penetrate the information interchanged,
cryptographic methods have been utilized to safeguard the confidentiality of data from
unauthorized access [1]. Text encryption is the generality additional benefit method to
protect the confidentiality when storing or transmitting text through a network. [2] Lately,
cryptography depend on chaotic systems has been find out and is fetching recurrently
utilize in image encryption techniques. In fact, chaotic systems display pseudorandom
behavior and have substantial features such as unpredictability of the orbital growth, high
sensitivity to parameters and initial conditions, guide the simplicity of implementation of
software and hardware to increase the encryption rate, etc... These features and another
make from chaotic depend cryptography are related with most significant properties of
cryptography like confusion, diffusion. [3] Cryptography and cryptanalysis are two terms
need to be clearly defined to give wide comprehension for the work in progress.
Cryptography mathematically encrypts and decrypts information so that the user becomes
capable of storing and transmitting information that is sensitive within insecure networks.
This information is viable to the public except the specified recipients. As for
cryptanalysis, it is defined as a process to analyze and break down secure communication.
Encryption is a process in which an algorithm is used to make the transformed information
is un-readable by unauthorized users. Therefore, cryptographic method is simply based on
encoding and transforming information into unreadable cipher text to protect a sensitive
data such as credit card number. The encoded data may only be decrypted or turned
readable by a key. Both of symmetric-key and asymmetric-key encryptions are considered
as primary types of encryption. [4]

2. Literature Survey

There are numerous techniques that associated to text encryption has been studied. In this
section we debate some of these researches.

R Thanuja and S Dilip Kumar [5] utilized a Novel Cryptographic architecture that utilize
IDEA & BLOWFISH procedure for encryption purposes and utilizing of SHA-I for
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creating hash value for cipher text so as to make available a robust cryptographic
architecture.

Unnikrishnan Menon et al. [6] used a novel 2D chaotic function that shows a uniform
bifurcation above a large range of parameters and displays high levels of chaotic behavior
to create a random sequence that is utilized to encrypt the input data. The suggested
technique utilize a genetic algorithm to optimize the parameters of the map to improve
security for any given textual data. Several analyses demonstrate an adequately big key
space and the existence of multiple global optima representative the requisite of the
suggested technique and the security providing via it.

M. Y. T. Irsan and S. C. Antoro [7] used the nature of the chaotic map via utilizing the MS
map as a key stream generator. The cipher text discover via the determined algorithm is
overly hard to be cracked via the bruce-force attack and known-plaintext attack. The
decryption method has been tested using 3 different secret keys (that is overly similar with
the secret key on the encrypted procedure), and resulting the decrypted text is the similar
with plaintext only if the input is exactly the similar secret key as in encrypted procedure.
Siham Oleiwi Tuam et al. [8] presents a hybrid method of the chaotic map as well as DNA
computation to Text encryption. Two logistic maps are employed for key generation to be
used in permutation process, and 1D logistic map is used for generating index
permutation. DNA computation coding rules and addition operation are used to frame the
final result of the encryption process to produce encrypted text.

Riyadh Bassil Abduljabbar et al. [9] used fast method for text encryption based on genetic
algorithm is presented. Method of encryption is reached via the genetic operators
Crossover and mutation. The encryption suggestion method depend on dividing the plain
text characters into pairs, and applying the crossover operation between them, followed via
the mutation process to obtain the encrypted text. The exploratory results display that the
suggestion supply a significant enhancement in encryption rate with comparatively great-
speed treating.

Zahraa K. Taha [10] utilizes method to complete step via step execution of Advanced
Encryption Method, i.e. encrypting 128 bit data utilize the modification AES-2Keys. The
encryption method contains of the mixture of many classical procedures such as
substitution, rearrangement and transformation encoding methods.

Mohammed Amin Almaiah et al. [11] mixture between elliptic curve cryptosystem and hill
cipher (ECCHC) is proposed called Novel hybrid encryption, so as to change Hill Cipher
from symmetric technique (private key) to asymmetric One (public key) and growth its
security and efficiency and resist The hackers. Thus, no want to share the secret key
between sender and receiver and both can create it from the private and public keys. Thus,
the suggested methodology presents a new contribution via its ability to encrypt every
character in the 128 ASCII table via utilizing its ASCII value direct without wanting to
assign a numerical value for every character.

Ahmed Steef, M. N. Shamma and A. Alkhatib [12] utilize a technique to encrypt and
decrypt the message text according to the ASCII(American Standard Code for Information
Interchange) and RSA algorithm via altering the message text into binary representation
and dividing this representation to bytes(8s of Os and 1s) and applying a bijective function
between the group of those bytes and the group of characters of ASCII and then utilizing
this tool to be compatible with using RSA procedure, lastly, Java application was built to
put in this method directly.

R. Venkateswaran and V. Sundaram [13] used chance of exploiting the properties of
Genetic Procedure with poly substitution approaches in a linear method, to create ASCII
values of the given text and then applying conversion, transposition with the properties of
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Cryptography. In polyalphabetic substitution ciphers the plaintext letters are enciphered
dissimilarity based upon their location in the text. As the name polyalphabetic proposes
this is attained via utilizing several two, random keys and three keys mixtures in place of
just one, as is the situation in most of the simpler crypto schemes. utilizing two keys, we
take 2 keys el, e2 and let the ASCII values of el be 1 and e2 be 2 and take the text, add
ASCII values of el to first character and ASCII values of e2 to second character. As
another option add the value of el and e2 to consecutive characters. can utilize Poly
substitution process combining the properties of cryptography for text encryption via 2
keys and 3 keys and even more then 3 keys to create the decryption procedure extra
complicated.

Dr. Ekhlas Abbas Albahrani and Tayseer Karam Alshekly [14] used mixture between Self-
Synchronizing Stream Cipher and chaotic map; the procedure encrypts and decrypts text
files of dissimilar sizes. Initially, the corresponding ASCII values of the plain text are act
as input to the permutation action which diffuses the positions of these values via utilizing
hyper-chaotic map. Next, the outcome values are input to substitution process vialD
Bernoulli map. Lastly, the resultant vales are XOR feedback with the key.

M. A. Murillo-Escobar et al. [15] chaos encryption utilize a 128 bit secret key, two logistic
maps with optimized pseudorandom sequences, plain text characteristics, and only one
permutation diffusions round, is a method in a novel symmetric text cipher procedure.
Numerous security analysis are offered as secret key size, secret key sensitivity, frequency
with histograms, autocorrelation analysis, information entropy analysis, differential
analysis, classic attacks analysis, and encryption/decryption time. Depended on numerical
simulation results.

Narendra K. Pareek et al. [16] used a novel chaotic block cipher in which a logistic map,
Henon map, and secret key are utilized. The chaotic cipher that suggested applies; the
confusion and diffusion are reached respectively with the help of chain block ciphering and
secret key depending on permutation boxes. Because of the privilege confusion and
diffusion characteristic, the suggested chaotic cipher is extremely robust.

Mina Mishra and V. H. Mankar [17] utilized pseudo random number generator (PRNG)
and non-Linear functions. PRNG utilized in the work are matlab random number generator
(RNG) and Linear congruently generator (LCG). The developed procedures are named
with reference to PRNG utilized in it. State of PRNG is assuming as secret key of the
cipher. The encryption systems have been cryptanalyzed for four dissimilar approaches to
examination its power like key space analysis, plaintext and key sensitive examination.
Famed plaintext attack is also executed via taking into consideration a lesser series of
plaintext and the complete cipher text for lesser text. The analysis is achieved on diverse
keys chosen randomly from key for several texts and files. Key sensitivity up to 50 % and
plaintext sensitivity ranging from 3% to 50 % have been gotten in the progressive ciphers.
It is concluded that suggested encryption procedures. Have strength against linear,
differential and statistical attacks.

Qusay S. Alsaffar et al. [18] research chains between numerous phases of encryption
Procedures: DNA encryption process, GZIP algorithm, AES cryptography and image
steganography. This paper suggested multiplying via a factor along the latest phase of
DNA encryption, and the outputs of this operation are compressed utilizing the GZIP
process, where the message is altered to a new form and its size summary to (75%), then
after the message is encrypted utilizing the AES encryption Procedure to increase the grade
of security. Moreover, LSB image Steganography technology is used to hide the encrypted
message in a high-quality image.
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Samsul Arifin et al. [19] square key matrix in the Hill Cipher approach essential have a
reverse modulo. The unimodular matrix is one of the rare matrices that necessity has an
inverse. A unimodular matrix can be used as a key in the encryption method. These study
goals to show that there is additional method to guard text message data. Symmetric
cryptography is the sort of encryption used. A Bernoulli Map is utilized to generate a
unimodular matrix. To begin, the academics utilize an identity matrix to create a
unimodular matrix. The Bernoulli Map series of real values in (0, 1) is interpreted to
integers between 0 and 255. The numbers are then inserted into the unimodular matrix's
top triangular entries. To obtain the full matrix as the key, the academics use Elementary
Row Operations. The data is then encrypted utilizing modulo matrix multiplication.

3. Conclusion

This work reviewed diverse method for text encryption within the period (2010-2021).
Text encryption turns out very important especially when the transferring will have done
thought open network. These encryption patterns are studied and analyses fully to
improvement the efficiency of the encryption approaches and to guarantee the security
performance. This study summarizes, each scheme is unique in its own technique, which
may be suitable for several applications. The new encryption technology is growing every
day, thus the fast and secure traditional encryption technology will always accomplish a
high security rate. All technologies have particular benefits and drawbacks and thus new
technologies have been developed.
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Fabrication and Studying of Ge-Cu Photodetector structure and Optical Properties
prepared by Vacuum evaporation method
Dr. Z. T. Al-Dahan  Dr. Abdul K. H. Dagher = Nada Dhamed Mathi

Abstract

Fabrication of Ge detector of n- type by doping Ge with Copper material in vacumm
evaporation method, where the surface of Ge is projected by Nd-YAG Laser pulses of
different energies (40, 60, 80) mJ. Studying the effects of doping on the structure and
optical properties models Surface. Optical properties of models have been studied through
measuring transmittance and absorpance. Spectral responsivity in which the spectral area of
detector is doing at the spectral range IR region is determined, optimum responsivity is
0.36 A/W for sample which is projected by 80mJ at wavelength 808 nm. Detection and the
specific detection as a function of incedent wavelength have been measured, high detection
is 1.6x10-10 W-".
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