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Abstract

Global production of chickens has trebled in the past two decades and they are now the most
important source of dietary animal protein worldwidE.Chickens are subject to many infectious
diseases that reduce their performance and productivity. Coccidiosis, caused by apicomplexan
protozoa of the genus Eimeria, is one of the most important poultry diseases. Understanding the
biology of Eimeria parasites underpins development of new drugs and vaccines needed to improve
global food security.

A Fifteen of DNA samples (five samples for each one of three species) of Eimeria has been
sequenced and analyzed in which multiple sequence alignment online based analysis for the ITS1
(Internal Transcribed Spacer 1) region that previously amplified by polymerase chain reaction, A
comparison between the sequences of bases of local isolates of Eimeria with global isolates that
recorded in Gens Bank and the comparative molecular screening of the present study results revealed
the Validity and accuracy of diagnosis of three Eimerian species.

Phylogenetic tree analysis using the program (MEGA 6) were adopted to determine genetic tree
of the species analysis to compare the three of local species with global strains of Eimeria and found
the Homology sequence identity of Eimeria tenella local isolates in comparison with NCBI-Gen
bank Eimeria tenella (JX853830). Using NCBI-BLAST the results showed 98% and 99%, while
the Homology sequence identity of Eimeria necatrix of local isolates in comparison with NCBI-
Genbank Eimeria necatrix (JX853832.1) were 91% and 100 % and the Homology sequence identity

of Eimeria maxima of local isolates to NCBI-Genbank Eimeria maxima (JX853828.1) was 98%.

Key words
Poultry Coccidiosis, Eimeria species, ITS1, PCR, DNA sequencing, Iraq.
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Introduction

Chickens are the world’s most popular food
animal and the development of improved drugs
and vaccines to eliminate poultry diseases are
vital for worldwide food security. Protozoan
parasites of the genus Eimeria cause coccidiosis,
a ubiquitous intestinal disease of live stock that
has major impacts on animal welfare and agro-
economics [ 1].

It is a particularly acute problem in poultry
where infections can cause high mortality and
are linked to poor performance and productivity.
Eimeria belong to the phylum Apicomplexa,
which includes thousands of parasitic protozoa
such as Plasmodium species that cause malaria,
and the widely zoonotic pathogen Toxoplasma
gondii [2]. Eimeria species have a direct oral-
faecal life cycle that facilitates their rapid spread
through susceptible hosts especially when these
are housed at high densities [3]. Unsurprisingly,
resistance to anticoccidial drugs can evolve
rapidly under these conditions and there is a
continuing need to develop novel therapies [4].

More than 1200 species of FEimeria are
described [2] and virtually all of these are
restricted to a single host species. The chickens
can be infected by nine Eimeria species, each
of which colonises a preferred region of the
intestine causing symptoms of differing severity
[5]. Five species induce gross pathological
lesions and four of these are the most important
in terms of global disease burden and economic
impact (E.acervulina, E.maxima, E.necatrix and
E.tenella) [6].

Diagnosis of coccidiosis is based on clinical
features

and pathology of host, parasite

characteristics such as morphology at different

stages of parasitism, and the pre-patent period
[7,8]. Analysis of these characteristics is labor
intensive for diagnosis and does not provide
accurate data for identification of the Eimeria
species [9].

Identification and genetic characterization
of different species of Eimeria genus are
central to prevention, surveillance, and control
of coccidiosis. This is particularly important
with regard to the appearance of a widespread
anticoccidial resistance of Eimeria species and
the complications associated with drug residues
[10].

Due to difficulties in the morphologic
identification of some of chicken Eimeria spp.,
diagnostic laboratories are increasingly utilizing
DNA-based

identification of the parasite [8].

technologies for the specific
So far, there is limited knowledge on the

epidemiology of Eimeria infections under
different rearing conditions in Iraq. In The present
study, together with morphometric diagnosis,
PCR assay, based on the amplification of internal
transcribed spacer 1 (ITS1) regions of ribosomal
DNA (rDNA) [11], and that amplified DNA
would used in sequencing and Phylogenetic tree
analysis using (MEGA 6) program were adopted
to determine genetic tree of the species analysis
(Test UPGMA tree) (Unweighted Pair Group
Method with Arithmetic) to compare the local
species with global strains of Eimeria which
recorded in the Genbank in the Website (www.

genome.jp).

JAL
HRHIR

Quarterly Refereed Journal for Natural and Engineering Research and Studies ’I 5




JAL
HRHIR

Dhamiaa Make Hamza, Hadi Rasol Hasan Al-Massodi, Zuhair Muhammad Ali Jeddoa

1. Materials and methods

2. 1. Stool sample collection

From August 2013 to July 2014 about 200
samples of fresh fecal droppings and intestines
were collected from suspected infected chickens
with coccidiosis attending to the veterinary
hospital and veterinary clinics were spread in
Kerbala and Babylon provinces, Iraq for the
examination and treatment.

The oocysts were isolated from intestines
and stool of infected chickens and collected in
Eppendrof tubes and stored in freezing (-80 C°)
until used in DNA extraction. [12]

DNA extraction from stool

Genomic DNA was extracted from stool
samples of chicken by using AccuPrep® Stool
DNA Extraction Kit (pioneer, Korea) Table (1)

and done according to company instructions.

2. 2. DNA profile

For detection of DNA that extracted from
stool samples through the use of a Nanodrop
spectrophotometer (THERMO. USA) detects
the percentage of purity and measuring the
concentration of nuclic acids (DNA and RNA),

Vol. 1, No. 1 and 2, P.(13-26)

Where is detected DNA concentration (ng / pl)
and measuring the purity of the DNA by reading
the absorbance at a wavelength at (280-260 nm).

2. 3. PCR- protocols

The DNA samples which extracted from stool
samples would used in thermal cycler machine
to amply the ITSI region of rDNA using the
forward and reverse primers which designed
by NCBI site Table (1), according to the PCR
program shown in the Table (2).

In which 50 pl of PCR master mix used for
amplification of ITS1 region.

Also (5ul) of DNA template that extracted
from stool samples was added then 1.5 pl of
each type of Primers (forward and reverse)
added to the master mix and then blend well
using Exispin vortex centrifuge, then this tubes
would transferred to the thermocycler machine,
which has been programmed by the previous
program for amplified of ITS1 region. The
PCR products were electrophoresed in agarose
gel and visualized on UV translluminator and
then photographed using photo documentation

system.

Table (1): The sequence of the forward and reverse primers that used in the present study with their PCR

product sizE.

. - Amplicon
Primer Sequence (75-73)
Bp
F TGCAAAAGTCGTAACACGGT
E.tenella 525
R TCCAAGCAGCATGTAACGGA
F TGCTGCTGGACTTACAGGTT
E.necatrix 501
R TTCGAGCAAAAGAGTATCGCC
F AGAGCCCTCTAAAGGATGCA
E.maxima 503
R AATGCAAGACACTTCATACAGC
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Table (2): Thermal cycler program of PCR technique

Step Temperature and duration
Initial denaturation 950C for 4 min
Denaturation 940C for 30sec
Annealing 590C for 30 sec 30 cycles
Elongation 720C for 1 min

Final elongation

720C for 5 min

2. 4. Measurement of DNA

concentration

The DNA concentration Of the all fifteen
samples were measured by Nanodrop machinE.
All selected samples gave more than 100
which

lowest concentration required in the process of

concentration ng/ml, consider the

identifying DNA sequences [ 13].

2.5. DNA sequencing methods
DNA

confirmative detection and Phylogenetic analysis

sequencing method performed for

of three local species of Eimeria that responsible for
coccidiosis based on ITS1 region by Phylogenetic
tree analysis using the program (MEGA 6), while
the Test type was UPGMA treE.(525 bp) PCR
product of the species E.tenella, (501 bp) PCR
product of species E.necatrix and (503 bp) PCR
product of the species E.maxima were purified
from agarose gel by using (EZ EZ-10 Spin Column
DNA Gel Extraction Kit, Biobasic. Canada). The
purified DNA from PCR product samples were sent
to Bioneer Company in Korea for performed the

DNA sequencing (AB DNA sequencing system).

3. Statistical analysis
The
statistically by Program The Statistical Analysis
System (SAS) by using of the Lest Significant

results of present study analyzed

Difference (LSD) test and Duncan test depending
on the level of probability P <0.05 to find the
significant differences. [3]

Results

Out of 200 DNA samples that extracted from
stool and intestins collected from chickins that
clinically suspected coccidiosis were tested by
convential PCR assay, only 160 samples which
appeared positive and identified three species of
Eimeria in both of Kerbala and Babylon provinces
in Iraq. The identified species were E.fenella with
525 bp PCR product of ITS 1 region (Fig. 1).

Also E.necatrix was identified at 501 bp
PCR product of ITS1 region on agarose gel
electrophosis (Fig. 2).

While the species
E.maxima at 503 bp PCR product of ITS1 region
as shown in the (Fig. 3).

last diagnosed was

Sequence analysis of fifteen positive samples
from three species of Eimeria (Five samples for
each one) were performed to confirm the PCR
results. The Multiple sequence alignment analysis of
ITS1 region of E.tenella was shown in the (Fig. 4)

while the Phylogenetic relationship tree analysis
was constructed based on the five local samples
of species E.tenella compare with other species of
Eimeria through MEGA 6 program used of the test
from type (UPGMA tree) as shown in the (Fig. 4).
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Fig. [1]: Agarose gel electrophosis show the PCR product results for E.tenella of ITS1 region where M: 1500bp
ladder, Lane [1-5] are 525pb positive samples.

Fig. [2]: Agarose gel electrophosis show the PCRproduct results for E.necatrix of ITS1 region where M: 1500bp

Ladder, Lane [1-5] are 501 bp positive samples.

Fig. [3]: Agarose gel show the PCR product results for E.maxima of ITS1 region where M: 1500bp Ladder, Lane
[1-5] are 503bp positive samples.
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Fig. 4: The multiple alignment analysis of five local positive samples [S1, S2, S3, S4, S5] of E.tenella Comparison

with other species of Eimeria.

317 Eimeria tenells. 3.
251 qi|429471668|gb|¥853830.1] Eimeria tenela isolate Bareilly 10(1) interal transcribed spacer 1 complete sequence
31 Eimeria tenells. S2-F.
0 Eimeria tenells.S4-F.

53 Eimeria tenells. S5-F.

Eimeria tenells. S1-F.

Gil420471671|gb]JX853832.1| Eimeria necatrix isolate Bareilly 10(2) intemal transcribed spacer 1 complete sequence

Qil420471674|gb]JX853834.1| Eimeria mitis isolate Lucknow 29(11) intemal transcribed spacer 1 complete sequence

H 0il429471665]gb]JX853828. 1| Eimeria maxima isolate Bareilly 14(1) intemal transcribed spacer 1 complete sequence
97

Gil429471676|gb]JX853835.1| Eimeria brunett isolate Bareilly 14(6) intemal transcribed spacer 1 complete sequence

0i[616997942]gb|K J420580.1 Eimeria acerwlina isolate Gurgaon 2(1) intemal transcribed spacer 1 complete sequence

Fig. 5: The comparison between the phylogenetic Tree analysis of five local samples [S1, S2, S3, S4, S5] of

E.tenella with other Eimerian species.
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Fig. 6: The comparison in the multiple alignment analysis five local positive samples [S1, S2, S3, S4, S5] of

E.tenella with global strains of species E.tenella.
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57 | Eimeria tenella USA isolate (AY779513.1)
44|l Eimeria tenella India isolate (JX853830.1)
31 |- Eimeria tenells.S4-F.
Eimeria tenells.S3-F.
b - Eimeria tenella China isolate (GQ153633.1)
21 Eimeria tenella UK isolate (AF026388.1)
Eﬂ Eimeria tenella South Korea isolate (FJ447468.1)

— Eimeria tenells.S5-F.

85 _| Eimeria tenells.S1-F.
94 | Eimeria tenella Australia isolate (AF446074.1)

— Eimeria tenella Egypt isolate (JQ060999.1)
Eimeria tenella Turkey isolate (HQ680474.1)

Eimeria tenells.S2-F.

Fig. 7:The comparison between the phylogenetic tree analysis of five local samples of E.tenella with global strains
of E.tenella by used of program [MEGA 6].

*

Species/Abbrv A\GE il ¥ i P i il
- Eimeria necatrix.S51-F.
Eimeria necatrix. S2-F.
- Eimeria necatrix.S53-F.
- Eimeria necatrix.S54-F.
- Eimeria necatrix.S55-F.
- gi|d420471665|gk| JXE53828 1| Eimeria maxima isoclate Bareilly 14(
. gil429471668 |gb|JXE53830.1| Eimeria tenella isclate Bareilly 10
. gil429471671igb|JX853832.1| Eimeria necatrix isolate Bareilly 1
- g1]429471674|gb|JXED3EI4.1| Eimeria mitis 13olate Lucknow 2Y9{11
10. gi|429471676|gh|JX853835 1| Eimeria brunetti isclate Bareilly
11. gil616997942 |gb|KJ420580.1] Eimeria acervulina isolate Gurgaon

[ - TR R T T

Fig. 8: The multiple alignment analysis of five local positive samples [S1, S2, S3, S4, S5] of E.necatrix comparison

with other species of Eimeria.

1001 Eimeria necatrix. S4-F.
Tt| | Eimeria necaix, S5-F.
39| - Eimeria necatrix.S2-F.

Eimeria necatrix.S1-F.

100

001 Eimeria necatrix, S3-F.
100

Gil429471671|gb|XB53832. 1| Eimeria necatrix isolate Bareilly 10(2) intemal transcribed spacer 1 complete sequence
85

——————— i|429471668|gb|X853830. 1| Eimeria tenela isolate Bareilly 10(1) intemal transcribed spacer 1 complete sequence

Gil429471674|gb|XB53834. 1| Eimeria mitis isolate Lucknow 29(11) intemal transcribed spacer 1 complete sequence

4i1616997942|gb[K J420580. 1| Eimeria acerwlina isolate Gurgaon 2(1) interal transcribed spacer 1 complete sequence

0il429471676]gb|JX853835.1) Eimeria brunetti isolate Bareilly 14(6) intemal transcribed spacer 1 complete sequence
9 0il429471665]gb|JX853828.1) Eimeria maxima isolate Bareilly 14(1) intemal transcribed spacer 1 complete sequence

05 04 03 02 01 00

Fig. 9: The comparison between the phylogenetic tree analysis of five local samples [S1, S2, S3, S4, S5] of

E.necatrix and the other Eimerian species.
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Hpeates/ ooy .

. Zlzweris necerzis.35-F,

2. Eimeria mecatrax.S4-F.

3 £1PPTIA: IPCELTIN. S3-F

4. EBimerie pecaizin.32-F.

&, Eimeria necatzix.S1-F.

& Eimeria necarriy Sweden iselave (AFG26385.1)
[7..Elmeria necarrix India isclsce (JNES3832.1)

8. Eimeria neeatris ching iaslete [JWGZ28EE.3)

9. Eimeria necatrix Auawezslis isslsve (AFE46070-1)

Fig. 10: The comparison of the multiple alignment analysis of five local positive samples [S1, S2, S3, S4, S5] of

E.necatrix with global strains of species E.necatrix

9| Eimeria necatrix.S5-F.

73 | Eimeria necatrix. S4-F.
Eimeria necatrix china isolate (JN022588.1)

45

Eimeria necatrix.S2-F.

‘ Eimeria necatrix.S1-F.

Eimeria necatrix.S3-F.
: ‘ Eimeria necatrix Australia isolate (AF446070.1)
Eimeria necatrix Sweden isolate (AF026385.1)
51 Eimeria necatrix India isolate (JX853832.1)

T T T T T T 1
0.030 0.025 0.020 0.015 0.010 0.005 0.000

Fig. 11: The comparison between the phylogenetic tree analysis of five local samples of E.necatrix with global

strains of E.necatrix by used of program [MEGA 6].

Species/Abbrv A Gr *

1. Eimeria maxima.S1-F. BEEEAEEEEE]
2. Eimeria maxima.S2-F. BEEEEEEEE]
3. Fimeria mavima §3-F.

4. Fimeria maxima Sd-F.

5. Fimeria mavima S5-F.

6. gi1420471665gb]TNE53228.1| Eimeria maxima isolate Bareilly 14

7. gil420471668 |gb|JHE53230.1| Eimeria tenella isclate Bareilly 10

8. gil420471671|gb|JiE53232.1| Eimeria necatrix isclate Bareilly 1

9. gi14204716741gb]TXE53234.1] Eimeria mitis isclare Lucknow 28(11

10. gil429471675|gb| JXES3235.1] Eimeria brumerti isclate Bereilly NEENENEENEEEEREERE BEEEEEEE- - ARG AAEEE 8l EEEEAAR
11. gi6169979421gb1KI420520.1] Eimeris acervuline isclate Curgeon [HNEENNNREENEANNERRNNRERNNREAERAAACE AR RE NI AEEA AR NN - NAR AN NEE - ARE]

Fig. 12: Shows the multiple alignment analysis of five local positive samples [S1, S2, S3, S4, S5] of E.maxima

comparison with other species of Eimeria.
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Eimeria maxima, S1-F.
Eimeria maxima, S2-F.

| Emeria maxima 4.

=

Eimeria maxima.S3.

“ Eimeria maxima.S5-F.

i 011429471665/b|X853828.1| Eimeria maxima isolate Bareilly 14(1) intemal transcribed spacer 1 complete Sequence

gi4294716761gb]853835.1| Eimeria brunettiisolate Bareilly 14(6) intemal transcribed spacer 1 complete sequence

41616997942igb[KJ420580.1| Eimeria acenwiing isolate Gurgaon 2(1) intemal transcribed spacer 1 complete sequence

0i1429471674]qb|X853834.1) Eimeria mitis isolate Lucknow 29(11) interal transcribed spacer 1 complete sequence
r §]429471668gb]X853830.1| Eimeria tenella isolate Barelly 10(1) intemal transcribed spacer 1 complete sequence

wl §4294716711gb]X853832.1| Eimeria necatrix isolate Bareilly 10(2) intemal transcribed spacer 1 complete sequence

Fig. 13:The comparison between the phylogenetic Tree analysis of five local samples [S1, S2, S3, S4, S5] of

E.maxima and the other Eimerian species.

w.m - . vm‘-“.“.‘ B I R I
1. Eimeris maxima.SS-F.

- Eimeria maxima.Sd-F.

Eimeria mawims, S3-F.

Eimeria mexima. Si-r.

Eimeria moxtms.5i-F.

Eimedia mextma USA fsolate (F0230371.15)
Timeria manims Turkey isslace [HQEE047L.1)
Zimeria maxime Sweden twzslave (AFOE5084.1)

3, Eimeria maxima South Korea isclate (HQE15990.1)
110. Eimeris maxiws India {aclace [JRE53228.1)

i1, Eimeris zaxime chifia isclaze (Eg449621.1)

B2, Eimceie amxims Australia iaclese (RFA4E061.1)

BRI TR T

Fig. 14:The comparison of the multiple alignment analysis of five local positive samples [S1, S2, S3, S4, S5] of

E.maxima with global strains of species E.necatrix.

Eimeria maxima.S5-F.
Eimeria maxima.S4-F.

64 | Eimeria maxima.S3-F.

Eimeria maxima Australia isolate (AF446061.1)

Eimeria maxima.S2-F.

Eimeria maxima.S1-F.
Eimeria maxima Turkey isolate (HQ680471.1)
— Eimeria maxima South Korea isolate (HQ615990.1)

27
p | Eimeria maxima India isolate (JX853828.1)
P | Eimeria maxima USA isolate (FJ230371.1)
Eimeria maxima china isolate (FJ449681.1)
Eimeria maxima Sweden isolate (AF065094.1)
0.008 0.006 0.004 0.002 0.000

Fig. 15:The comparison between the phylogenetic tree analysis of five local samples of E.maxima with global

strains of E.maxima by useing of MEGA 6 program.
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4. Discussion

The specific diagnosis of Eimeria infections
in chickens is clearly central to a better
understanding of epidemiology and dynamics
of the disease in intensive and extensive chicken
establishments. This is particularly important
for planning an effective prevention and control
program of coccidiosis. Traditionally, diagnosis
has been achieved by detecting Eimeria oocysts
excreted in the feces of chickens by measuring
oocyst and sporocyst dimensions or assessing the
site and extent of the pathological lesions in the
intestine of chickens [14].

Although the microscopic examinations can
absolutely show the negative fecal samples,
such traditional methods have generally had
major limitations in the specific diagnosis of
coccidiosis and identification of Eimeria species.
These approaches are unreliable, particularly
when multiple species of Eimeria simultaneously
infect a single host and there is overlap in the size
and shape of oocysts and the sites of infection in
the intestines [8].

During recent years, there have been
significant advances in the development of
molecular-diagnostic tools. Several PCR based
assays targeting different regions of the Eimeria
genome have been described, such as the 5S
rRNA, the small subunit rRNA [12, 21], the
sporozoite antigen gene EASZ240/160 [14] and
ITS-1 [8, 15, 17] and ITS-2 [18, 20] genomic
regions. Since the ITS regions are less conserved
than the rRNA genes, detecting variations in this
region of DNA sequence, makes the design of
primers straightforward and reduces the risk of

cross reactions among different species [15].

Apart from an accurate identification of
Eimeria species, molecular methods can also be
helpful in epidemiological study of the parasite,
an aspect that has been less investigated to datE.

At yet, there has not been any documentary
report related to the occurrence and
epidemiological pattern of the pathogenic
Eimeria species of chickens in Iraq. Therefore,
the results of the present study are the first on
the prevalence of Eimeria species in the region,
based on the molecular methodes.

In the present study, 200 samples of stool
and intestines were collected from suspected
infected chickens with coccidiosis 160 samples
(80%) were positive which identified by used of
molecular techniques, including Conventional
PCR, by followed this technique three species of
poultry Eimeria were diagnosed in the Kerbala
and Babylon provinces and that species are
E.tenella, E.necatrix and E.maxima the results
of present study did not compare with any local
studies and that due to the lack of a similar study.

Nowzari et al. in a large study including
5 provinces of Iran showed that E.maxima,
E.mitis, E.brunetti, E.tenella and Eacervulina
were distributed all over Iran. They identified
E.mitis and E.brunetti for the first time by PCR
[16]. E.brunettihas been found uncommon in
broiler flocks [17]. In our study, E.tenella was
the dominant species. This finding suggests that
in poor management conditions, poultry houses
may encounter acute coccidiosis in Kerbala and
Babylon provinces due to highly pathogenic
species, E.tenella.

Razmi et al, reported that prevalence of

subclinical coccidiosis was 38% in Mashad,
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north east of Iran and E.acervulina was the most
prevalent species in broiler chicken farms [19].
In north-west of Iran, Tabriz, five Eimeria spp.,
E.acervulina, E.tenella, E.necatrix, E.maxima and
E.mitis,wereidentifiedby morphometricstudyand
E.acervulina was the most prevalent species [20].

Three

E.maxima and E.praecox (has been identified in

species of Eimeria (E.acervulina,

Carolina in North America depending on PCR
technique by used the amplified ITS1 of DNA
that excreted from oocyst, Where the researcher
recorded E.acervulina species the largest
proportion compared to other species which is
usually a medium pathogenesis [11].
InAustralia, theresearcherused PCR technique
for diagnosis and detection the sequences of ITS1
region of rDNA of chickens Eimerian so, seven
species were identified (E.tenella, E.necatrix,
E.maxima, E acervulina, E.brunetti, E.mitis and
E.praecox). The DNA sequences for each species
analyzed and compared with European strains [ 7].
The traditional methods are not sufficiently
reliable for specific diagnosis of Eimeria species
in chickens. Moreover, occurrence of multiple
infections in a single bird and the fact that,
Eimeria species with low oocysts frequency
in the mixture maybe missed, indicates that
PCR based amplification of DNA sequence
of parasite, could resolve this problem and
overcame the limitation in analysis of small
amounts of oocysts in mixed infections. On
the other hand, this protocol can even identify
strains of Eimeria species, characterized by
different drugs resistance phenotypes [16, 18].
In Norway the samples collected from waste

and chickens stool from 85 poultry farm and

Vol. 1, No. 1 and 2, P.(13-26)

the researcher compared between two methods
of diagnosis the first method depend upon the
oocysts morphology while the other method
is molecular assay (PCR) in which the oocysts
isolated and identified depend on ITS1 region for
rDNA, five species of Eimeria were identified
E.acervulina, E.tenella, E.maxima, E.praecox
and E.necatrix there was not a the perfect match
between the two methods, with the proportion of
compatibility 45% [21].

In Sweden, described the polymerase chain
reaction (PCR) had been adopted to detect,
identify and distinguish between Eimeria species
the causal agent of poultry coccidiosis by used of
ITS1 region of the rDNA as a variable and perfect
for differentiation between Eimerian species,
so a proper primers were designed and led to
diagnosed the species (E.acervulina, E.brunetti,
E.necatrix and E.tenella) and this study concluded
that the ITS1 region of the Eimerian species
contain enough variation to design primers can
be applied in the PCR technique to detect and
distinguish between different species Which
constitute excellent indicators of epidemiological
studies in the future [5].

The present study used the PCR assay for
diagnosis of Eimerian species in which PCR
product that represent the amplified ITS1
region of rDNA were analyzed to study the
DNA sequencing of three local Eimeria species
and compare with global strains of Emiria that
recorded in GenBank at the site NCBI data basE.

However, the molecule also possesses
phylogenetically informative variable regions
that are useful for determining relationships

among species and these region represent the
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ITS1 region which located in rDNA, so the results
from the present study illustrate the percentage
of similarity (98% — 99%) between local
isolated E.tenella and E.tenella isolate Bareilly
(JX853830.1), which refers to a highly match
percentage in the DNA sequencing between the
local and global strains that recorded in the NCBI
data basE.

The Phylogenetic relationship tree analysis
according to (MEGA 6) program from type (Test
UPGMA tree) to compare between the local
E.necatrix and global strains shows identical
percentage (91% — 100%) with E.necatrix isolate
Bareilly (JX853832.1) in the site NCBI — data
base While the Phylogenetic relationship tree
analysis of E.maxima comparsion with global
strains shows identical percentage (98%) with
E.maxima isolate Bareilly (JX853828.1).

The results of Multiple sequence alignment
analysis of ITSI region in the PCR product of
five samples of species E.tenella (S1, S2, S3, S4
and S5) with global strains shows great affinity
with E.tenella Australia isolate (AF446074.1),
E.tenella China isolate (GQ153633), E.tenella
UK isolate (AF026388.1), E.tenella Turkey
isolate (HQ680474.1), E.tenella India isolate
(JX853830.1), E.tenella South Korea isolate
(FJ447468.1) Egypt
(JQ060999.1).

While the phylogenetic tree analysis of five

and E.tenella isolate

samples of the species E.tenella (locally isolation)
with global strains shows a high percentage
of similarity between the S1 (local strain) and
E.tenella Australia isolate (AF446074.1), S2
with. E.tenella Turkey isolate (HQ680474.1)
and E.tenella Egypt isolate (JQ060999.1), S3

with E.tenella China isolated (GQ153633.1), S4
with E.tenella USA isolate (AY779513.1) and
E.tenella India isolate (JX853830.1) and S5 with
E.tenella South Korea isolate (FJ447468.1) and
E.tenella UK isolate (AF026388.1).

The comparison between local E.necatrix
(S1, S2, S3, S4 and S5) and the global strains by
useing of multiple sequence alignment analysis
of ITS1 region of PCR product which appear
a percentage of similarity between the local
strains of E.necatrix and E.necatrix Sweden
isolate (AF026385.1), E.necatrix India isolate
(JX853832), E.necatrix China isolate (JN022588)
and E.necatrix Australian isolate (AF446070.1)
according to (MEGA 6) program.

Also the phylogenetic tree analysis of five
samples of the species E.necatrix appeared
a closely relation between the local samples
(SI, S3) and E.necatrix Australia isolate
(AF446074.1), while the similarity between (S4,
S5) and E.necatrix China isolate (JN 022588.1)
were great while the local S2 appear more closely
with E.necatrix China Isolate (JN022588.1).

A multiple sequence alignment analysis
was conducted for a comparison between the
local samples of the species E.maxima and
the global strains in which a percentage of
similarity appear between the local samples and
E.maxima USA isolate (FJ230371.1), E.maxima
Turkey isolate (HQ680471.1), E.maxima
Sweden isolate (AF065094.1), E.maxima South
Korea isolate (HQ615990.1), E.maxima India
isolate (JX853828.1), E.maxima China isolate
(FJ449681.1) and E.maxima Australia isolate
(AF44601.1).

The phylogenetic tree of five samples for the
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species E.maxima were analyzed to compare with
global strains of the same species and that analysis
appeared a similarity between all the five samples
with E.maxima Australia isolate (AF446061.1),

E.maxima Turkey isolate (HQ 680471.1),
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Abstract

Large-scale shell model calculations for neutron-rich odd-A -*Ni isotopes have been performed
in the lower f; ) pg, -shell region. The energy levels for positive and negative parity states up to
J=15/2 are calculated by using the shell model code Nushellx@msu by employing the effective
interactions jun 45 and jj44b. The theoretical calculations are compared with the most recent
available experimental data. Reasonable agreement is obtained between the theoretical values and

the experimental data for the selected isotopes under study.

Keywords
Shell model, energy levels, Nushellx.
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1. Introduction

The shell model [1] has been used for
many years to describe the structure of nuclei,
especially those that are fairly light or moderately
near closed shells. With the steady improvement
of computers, the size of the model spaces that
can be accommodated has grown, expanding the
region of nuclei that can be treated. Neutron-
rich nuclei in the A>>60 mass region have been
the subject of many recent experimental and
theoretical investigations [2].

Recently shell model with large-basis have
been performed to study the energy levels and
(B(EZ;0> 2

for even-even ®7°Ni isotopes by F. A. Majeed et

reduced transition probabilities

al. [3]. Their results show reasonable agreement
with the experimental data.

J. Diriken et al. [4] have studied in the
nearby ®Ni nucleus, -by performing a (d, p)
-experiment in inverse kinematics employing a
post-accelerated radioactive ion beam (RIB) at
the REX-ISOLDE facility. The experiment was
performed at energy of 2. 95 MeV/u using a
combination of the T-REX particle detectors, the
Miniball y-detection array and a newly-developed
delayed-correlation technique as to investigate
us-isomers. A comparison with extended shell
model calculations and equivalent (*He, d)
studies in the region around *Zr highlights
similarities for the strength of the negative-parity
pf and positive-parity g, , state.

The aim of the present work is to employ
shell model calculations with large basis without
imposing any restrictions, to study the low-
lying energy levels of odd-A ®7*Ni nuclei. The

calculations will be performed by using the shell

Vol. 1, No. 1 and 2, P.(27-34)

model code Nushellx@msu [5] by employing the
jun 45 [6] and jj44b [7] effective interactions, to
test the ability of the present effective interactions

to reproduce the experiment in this mass region.

2. Shell model calculations

Large-scale shell model calculations have been
performed for neutron-rich odd-A “7*Ni isotopes
lies in the f;, pg, , shell region. The calculations
have been performed with the interactions jun 45
[6] and jj44b [7]. The jun 45 interaction is based
on Bonn-C potential, the single-particle energies
and two-body matrix elements was modified
empirically so as to fit 400 experimental data out
of 69 nuclei with A=63-69. In the fitting of jun
45 interaction the experimental data are taken
around N=50. The jj44b interaction was obtained
from a fit to about 600 binding energies and
excitation energies with 30 linear combinations
of the good J—T two-body matrix elements. For
Jj44b the energy data for the fit taken from nuclei
with Z=28-30 and N=48—-50. The single-particle
energies for the 2p, ., If ,
particle orbits employed in conjunction with the
jun 45 interaction are -9. 8280, -8. 7087, -7. 8388,
and -6. 2617 MeV respectively. In the case of
the jj44b interaction they are -9. 6566, -9. 2859,
-8. 2695, and -5. 8944 MeV, respectively. The

core is *Ni, i. e. N=Z=28, and the calculations

2p,, and 1g , single-

are performed in this valence space without
truncation. The calculations have been performed
using the shell-model code Nushellx@msu P!
on desktop computer dell precision workstation
T7500 with xenon processor, cpu 2. 4 Hz, 4-cores,
84GB and 2TB hard disk.
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3. Results and discussion

Fig.(1) presents the comparison of our
theoretical work using jun 45 and jj44b effective
interactions for positive and negative parity states
for Ni isotope. From this Fig. we noticed that jun
45 effective interaction correctly reproduce the
ground-state spin of 1/2°. The jj44b interaction,
however, fails to correctly reproduce the ground-
state spin of 1/27, although the three lowest-lying
states of spin and parity 3/27, 5/27, and 1/2" are
calculated to lie within a range of only 110 keV,
reflecting the close proximity of the neutron
single-particle orbitals 2p, , 17, ,, and 2p, , in the
%Ni nucleus.

In general, the theoretical values are in
good global agreement with the experimental
data for both interactions. The spins 9/2%, 7/27,
9/27, 13/2%, 11/2*, and 7/2" experimentally
unconfirmed values at 1.291 MeV, 1.451 MeV,

15/2°

13/2°

~ 15/2
> .
[ + 1/2,
s 11/2 <
N— 7/2
>< ==1/2
w 5/2*
2 —

9/2" 717

9/2*

312

5/2

0 |— 12

Jnu4s

1.451 MeV, 2.183 MeV, 2.183 MeV, and 2.573
MeV, respectively. Jun 45 predict these states at
1.258 MeV, 1.415 MeV, 1.474 MeV, 2.751 MeV,
2.849 MeV, and 2.559 MeV, respectively. The
effective interaction jj44b predict these spins at
1.410 MeV, 1.261 MeV, 1.789 MeV, 2.875 MeV,
2.767 MeV and 2.469 MeV, respectively. Spins
at 15/2%, 13/27 and 15/27 have been predicted by
both jun 45 and jj44b effective interactions which
have not been assigned experimentally.

The calculated low-lying energy levels are
shown in Fig.(2) for ®Ni isotope. The ground-state
spin of 5/27 could not be reproduced with jun 45
and jj44b effective interactions. The jun 45 effective
interaction is closer to the experimental data and able
to reproduce the correct order of the low lying states.
The J* values of 9/27, 7/27, 11/2*, 13/2* and 15/2*
are not confirmed experimentally, jun 45 predict
the values for these spin at 1.844 MeV, 1.287 MeV,

15/2°

63N
13/27
15/2"
+
— 112"
3/ E—11 /2': .
— 5/2
11/2 %)
7/12* +
" 5/2
5ot (11727 (13/2")
9/2”
9/2* (972)- (712]
712 (9/2)
_ 1/2° ——3/2
5/2 3/ 5/2 1127
JJ44b Exp.

Fig.(1): Comparison of calculated and experimental low-lying spectra for “Ni isotope with jun 45 and jj44b

effective interactions.
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2.99 MeV and 2.841 MeV, respectively, while jj44b
predict these states at 2.102 MeV, 1.610 MeV, 2.357
MeV, 2.351 MeV and 3.545 MeV respectively.
The spin 7/2” have been predicted lower than 9/2*
using jj44b effective interaction which is in reverse
order compared with the experimental values, this
crossover behavior might be attributed to the shape
change from vibrational to rotational collectivity
as the number of neutrons or protons increases
from shell closure towards midshell. In general
the agreement between theoretical calculations
and the experimental data from jun 45 and jj44b is
reasonable for low-lying levels, as seen in Fig.(2).
Fig.(3) displays the comparison between our
calculations with the experimental data for “Ni
isotope. The two interactions used in the present
work are able to reproduce the ground state
spin 1/2". Both effective interactions are able to

reproduce the correct ordering of the low-lying

15/2°

13/12°

1/2°
12*

- 3/2*
15/2*

=
>
g 11/2*
§<— 5 13/2*
— RS +
LLI 5/ gg-
712
M ——3)"
0 f— 5/2, 1/2°
Jnu45

1172

5/2"
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spins 5/2 and 9/2" and the predicated values with
Jj44b eftective interactions are more in agreement
with the experimental data than jun 45.

In Fig.(4), the calculated energy levels for
%Ni obtained using jun 45 and jj44b effective
interactions together with the experimental data
are shown. The two interactions used in the
present calculations are able to predict correct
ground state spin as observed in experiment.
The experimental values of ®Ni isotope are
all unconfirmed. Jun 45 and jj44b effective
interactions are able to reproduce the correct
sequence of the low-lying states 1/2-, 5/2- and
9/2*. The calculation with jj44b are closer to the
experimental values than jun 45 for these state.
New high spins states have been assigned using
jun 45 effective interaction these states are 11/2-
, 15/27, 1/2" and 15/2* with values 2.855 MeV,
3.403 MeV, and 3.008 MeV, respectively, while

15/2°

65Ni

13/12°
11/2°

15/2* (1512"%)
1/2*
1/2*
312+
3/2% (1312*)
13/2*
/2 (11/2*)
7/2: 5/2*
5/2
712 72
(72— (912)
9/2* 9/2*
i 312"
312 }
12 e
JJ44b Exp.

Fig.(2): Comparison of calculated and experimental low-lying spectra for Ni isotope with jun 45 and jj44b

effective interactions.
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Fig.(3): Comparison of calculated and experimental low-lying spectra for ’Ni isotope with jun 45 and jj44b

Ex(MeV)

effective interactions.

7/12%
312

512

12
9/2*

Jnu45

15/2*

1/2*

15/2°
11/2°

1112 e 3/2*
13127 =———13/2*

5/2*
9/2”

7/12*
3/2"

512"
1/2

92
JJ44b

69Ni

— (1312)
(1312%)

(912)

(512)

(12)

(912)*
Exp.

Fig.(4): Comparison of calculated and experimental low-lying spectra for “Ni isotope with jun 45 and jj44b

effective interactions.
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Jj44b predict them at 2.870 MeV, 2.969 MeV,
3.275 MeV and 3.759 MeV, respectively.

The calculated low-lying energy levels for
positive and negative parity states of "'Ni and
Ni isotopes using jun 45 and jj44b effective
interaction compared with the experimental data
and is presented in Figs. (5) and (6), respectively.
The ground state for both isotopes is correctly
reproduced by using both effective interactions.
The experimental data are unconfirmed for "'Ni
and 7Ni isotopes. The ordering of the low-
lying spin states for "'Ni isotope are correctly
reproduced by jj44b effective interaction, while
jud5 predicts 1/2° lower than 7/2° which is in
disagreement with the experimental data. The
effective interaction jj44b reproduce the correct
ordering of 7/2"and 1/2- states for 'Ni isotope
in comparison with the experimental data. The

experimental data for the isotope Ni is not

Ex(MeV)

-

12"

oi2*

Jun45

Vol. 1, No. 1 and 2, P.(27-34)

available at the moment and once the observed
experimental data are available one can judge
which of the effective interactions used in the
present work are more able to reproduce the

experimental data.

4. Conclusion

The present work highlights the ability of the
present shell model calculations for neutron-
rich isotopes near °“Ni and the challenges in the
calculations due to high dimension of J-T scheme.
In our work there is no restriction imposed on
the valence nucleons and all bases were included
in the calculations. A conclusion can be drawn
that the effective interactions jun 45 and jj44b
are adequate choice for nuclei lies in this mass
region. The effective interactions jj44b is more
consistent in reproducing the experimental data
and the ordering of the low-lying spectra than jun

45 for the nuclei investigated in the present study.

71Ni

16/2°
112*

18/2*
1/2°

13/2°

N

Ag&

11/2*

siz*

ST (617°)

(5/2%)

12

12y
F

712*

(712)

g/a* (9r2%)

JJ44b Exp.

Fig.(5): Comparison of experimental and calculated low-lying spectra for "'Ni isotope with jun 45 and jj44b

effective interactions.
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Fig.(6): Comparison of calculated and experimental low-lying spectra for *Ni isotope with jun 45 and jj44b

effective interactions.
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Abstract

A novel self modification of grafted polystyrene-acrylonitrile working electrode with carbon

nanotubes was success for fabrication from grafting polymer via gamma irradiation and ferrous
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ammonium sulfate (FAS) as a catalyst. The electrochemical properties of the self modified grafted
polymer with CNT (PSGACESMCNT) improved performance the working electrode at higher
conducting surface was done through using in cyclic voltammetry (CV). Morphology of the surface
of PSGACESMCNT was characterized by AFM and ASM. The characterization of electrocnductivity
properties of PSGACESMCNT was studied in 1M of KCI with different concentration of K,
[Fe(CN),], at different scan rates, temperature, and different concentrations using CV technique. The
new PSGACESMCNT improved performance the working electrode in CV at different techniques
such as rotating disc electrode (RDE). also, the nanomaterials in the chain of grafted polymer
was enhanced the redox current peaks of Fe (II)/Fe (III) multi times than at commercial working

electrodes such as GCE, Pt-electrode, Au-electrode.... etc.

Keywords
grafted polymer electrode self modified, CNT, cyclic voltammetry, K, [Fe(CN),].
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1. Introduction

The modification of grafted polymer with
nano-deposits such as CNT, C, and activated
carbon is very important for the scientists
especially in the electrochemistry by cyclic
voltammetric analysis field [ 1-5].

The unique chemical, physical, electronic
(metallic or semiconducting) and high thermal
properties of carbon nanotubes (CNTs) made
them interesting materials for widespread
application in the fields such as electrochemical
sensors, biosensors, supports for heterogeneous
metal catalysts in organic synthesis, fuel cells,
semiconductors, batteriecs, random access
memory cells, field effect transistor, field
emission display, atomic force microscopy
probes, microelectrodes, specific adsorbents to
remove organic pollutants from water and waste
water and as a potential drug carriers in cancer
therapy [6-9].

Working electrodes must have electrically
properties as conductor and electrochemically
inert. Working solid electrode materials included
platinum, gold and glassy carbon were used in
cyclic voltammetry. Other materials (e. g., semi-
conductors, for example ITO, indium-tin oxide,
or conductive polymers or grafted polymer) are
also used, for more specific applications [10, 11].

Electrochemical behavior of famotidine has
been studied at composite polymer membrane
working electrode. Cyclic voltammetric method
has been developed for the determination of drug
in pharmaceutical formulation. A well-defined
anodic peak was observed for famotidine in the
entire pH range. The current increases steadily

with scan rate and concentration. This composite

film showed good -catalytic behavior, which
includes a good current response. The result is
compared with the glassy carbon electrode and
it was found that the current with composite
polymer electrode is of the order of 18. 60 mA
whereas with glassy carbon electrode it was
around 565. 00 pA [12].

Electrochemical ~ study  behavior  of
terthiophene and its corresponding polymer,
which is obtained electrochemically as a film by
Cyclic Voltammetry (CV) on platinum electrode.
The analysis focuses essentially on the effect of
two solvents acetonitrile and dichloromethane
on the electrochemical behavior of the obtained
polymer. The voltammograms show that the
film of polyterthiophene can oxide and reduce
in two solutions; in acetonitrile, the oxidation
current intensity is more important than in
dichloromethane. The impedance plots show
the semicircle which is characteristic of charge-
transfer resistance at the electrode/polymer
interface at high frequency and the diffusion
process at low frequency [13].

Grafted

has

copolymer of  polypyrrole

been synthesized by electrochemical
polymerization of pyrrole in the presence of
poly(para-chloromethylstyrene-co-styrene-co-
pyrrolemethylstyrene). The produced copolymer
exhibits an electrical conductivity comparable to
that of polypyrrole. This measurement showed
that copolymer has excellent thermal stability. The
response mechanism of this compound to sense
a selection of gases and vapors was investigated,
by measuring its electrical conductivity by
four-point probe method. This gas sensor may

have advantages over the other sensors in its
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ability to operate at room temperature, lower
gas and vapous sensing concentration, suiTable
solubility, stability in air, sufficient diffusion, and
selectivity [14].

Thisreview highlights therecent progress made
in the area of thermoelectric (TE) applications
of conducting polymers and related composites.
Several examples of such materials and their TE
properties are discussed. TE properties of new
poly (2, 7-carbazole) derivatives are highlighted.
References are also made to carbon nanotube/
polymer composites and their improved electrical
and TE performance. Studies on polymer/
inorganic materials composites have also taken a
step forward and have shown very promising TE
properties [15].

In this work, grafted polymer was modified
with carbon nanotubes to fabrication grafted
polymer electrode self modified with carbon
nanotubes. The new grafted polymer electrode
was electrochemically characterization in K,
[Fe(CN),] with KCI aqueous electrolyte by CV

technique.

2. Experimental

2. 1. Synthesis of grafted polymer
modified with carbon nanotubes (GP/CNT)

Polystyrene was grafted with acrylonitrile as a
monomer and modified with nano- deposit(carbon
nanotubes) and ferrous ammonium sulfate (FAS)
as a catalyst using gamma-irradiation. The new
grafted polymer modified with carbon nanotubes

has been investigated and characterized [3].

2. 2. Instrument and Electroanalytical
Methods
Electrochemical

workstations of NuVant

Vol. 1, No. 1 and 2, P.(35-44)

Systems Inc., USA (EZ stat series with potentiostat/
glvanostat driven by electroanalytical measuring
software) were connected to a PC computer
in order to perform cyclic voltammetry (CV),
chronoamperometry (CC),and chronoamperometry
(CA). An Ag/AgCl (3 M NaCl) and platinum wire
(1 mm diameter) were used as the reference and
counter electrodes, respectively.

The working electrode used in this study
was grafted polymer electrode self modified
with carbon nanotubes (PSGACESMCNT). The
voltammetric experiments were carried out with
K, [Fe(CN),] and KCI as supporting electrolyte.
Solution was degassed with nitrogen gas for
ten to fifteen minutes prior to recording the

voltammogram.

2. 3. Reagents

All chemicals were analytical reagents or at
spectroscopy grade purity. Also, solutions were
prepared by double distilled water. It was used
the supporting electrolyte solution of 1M KClI in

aqueous media at room temperature.

2. 4. Fabrication the new polystyrene-
acrylonitrile electrode self modified with
CNT (PSGACESMCNT)

PSGACESMCNT has been fabricated from
grafted polymer modified with carbon nanotubes.
The diameter of electrode was 3 cm. A hole was
done (Imm) to allow lcm length of platinum
wire out from other side of electrode. A piece of
copper wire was joined with the platinum wire.
All parts of fabricated electrode were covered
with glassy tube and then fixed by epoxy resin as
shown in Fig.(1).
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PSGACESMCNT

Fig.(1): PSGACESMCNT

3. Results and discussion

3. 1. Electrochemical properties

K,Fe(CN), solution is commonly used as
a reference standard solution for the purpose
of calibrating a voltammetric system in KCI
aqueous solution. During the calibration
process of an electroanalytical workstation
(EZ stat) using glassy carbon electrode (GCE)
and grafted polymer self modified with carbon
nanotubes electrode (GPESMCNT) as working
electrode. The current of Fe (II) / Fe (III) redox
couple appears to be significantly enhanced by
the PSGACESMCNT. The enhancement of
oxidation-reduction current peaks +600 pA and
-200 pA, respectively is comparison of GCE at
very weak redox current peaks of +70 pA and

-60 pA respectively as show in Fig.(2) and b.

3. 2. Effect of different scan rate

The effect of varying scan rates (SR) on the
cyclic voltammograms using grafted polymer
electrode self modified with CNT as working
electrode in 1M KCI as a supporting electrolyte
was studied with ImM K Fe(CN), over a scan
rate ranging from 5 — 1000 mV/s. Oxidation
and reduction currents of Fe (II)/Fe (III) couple
increased with the scan rate due to heterogeneous
kinetics and IR effect. Fig.(3) is a reasonably
linear dependence of PSGA CESMCNT reduction
current on the scan rate and is described by y=0.
48X — 1. 225, R? =0. 963. The slope of graph
Log Ipc (reduction current) versus Log (SR)
is 0. 48; which is significantly differ from the
theoretical value of half for diffusion- controlled
process, indicating presence of a complex. The
relationship between oxidative potential and scan
rate of PSGACESMCNT, shows a reduction peak

1[@“
ARHIR

Quarterly Adjudicated Journal for Natural and Engineering Research and Studies 39




Muhammed Mizher Radhi / Emad A. Jaffar Al-Mulla Vol. 1, No. 1 and 2, P.(35-44)

+300 — —

+100— b ~

Current,uA

=100 —

_300 | T | T | T | T | T
0 +0.2 +0.4 +0.6 +0.5 +1.0

Potential VvV

Fig.(2): cyclic voltammogram of K, (Fe(CN) ) in 0. IM KCI1 (SR=100 mV/sec) versus Ag/AgCl using (a)
GPESMCNT and (b) GCE.
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Fig.(3): Plot Log (Ipc) versus Log (SR) of ImM K,Fe(CN), in 1M KCI at different scan rate (SR = 100, 250, 500,
1000 mV/sec) using PSGACESMCNT versus Ag/AgCl as reference electrode.
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at 150 mV in low scan rate but increased more
than 500 mV at high scan rate (Linearly with
Y=0. 48X-1. 225 (R*=0. 963). Surface intercepts
process at zero current produces zero current
potential (E0, 1) of 150 mV for the reduction of
PSGACESMCNT.

3. 3. Effect of varying K3Fe(CN)6
concentration

Fig.(4) shows the linear current dependent
on K Fe(CN),
concentration range (5-10mM) which is described
by the equation of y=18X+221. 2 with R?>=0. 984.
The slope of the linear line for K.Fe(CN), showed
that a considerably high sensitivity response of
18 pA/mM is readily obtained at GPESMCNT

during cyclic voltammetry.

concentration; observed at

3. 4. Reproducibility

The potential cycling of the redox of
PSGACESMCNT in ImM K ,Fe(CN), and 1 M
KCI aqueous solution as a supporting electrolyte
was carried out during cyclic voltammetry.
Continuous potential cycling did notseemto affect
the redox current of PSGACESMCNT as the
faradic activity appears reproducible even after 15
cycles, reflecting the stability and reproducibility
at the surface of PSGACESMCNT.

3. 5. Scanning electron microscopy (SEM)
of GPE/CNT

Before electro-analysis polystyrene grafted
acrylonitrile surface appears compact and
nonporous. The uniformity of the grafted polymer

surface slightly increases since occurrence of

400

390 4

300 T

y=18x+221.2
R2=0.984

7 B . o
concentration, m

10

Fig.(4): plot cathodic current versus different concentration of at K. Fe(CN), in 1M KCl scan rate=100 mV/sec
using PSGACESMCNT versus Ag/AgCl as reference electrode.
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protrusion observed phase as shown in Fig.(5) (a).
After modification with CNT, although many of

the nano deposits with homogenous distribution

Vol. 1, No. 1 and 2, P.(35-44)

of CNT still remain at about <I pum as show in
Fig.(5) (b).

Deate :15 Ot 2008
Photo No.= 7405 Time 13:2312

Mag= 6% T Signal A=SE

X
EHT=2000kv WD= 4mm

Fig.(5): SEM of (a) polystyrene grafted acrylonitrile (b) polystyrene grafted acrylonitrile modified with CNT

3. 6. Atomic force microscopy (AFM)

The surface image of AFM in an area of 20
pm x 20 um of the grafted polymer (polystyrene
acrylonitrile) before and after modified with CNT
as shown in Fig.(6). The surface of the electrode
appeared to be compact and rough. According
to AFM images, the average grain size and
thickness of the film were estimated to be 11. 23
pm and 28. 69 pum, respectively.

4. Conclusions

A polystyrene grafted acrylonitrile Electrode
self modified with CNT (PSGACESMCNT)
has an extended potential working region as a
compared with solid electrodes and classical
The stability of
PSGACESMCNT as a working electrode was
evaluated by using K,Fe(CN), in KCl electrolyte.

modification electrodes.

Redox peaks of Fe(Il)/Fe(Ill) obtained at
PSGACESMCNT
compared with bar GCE. Electro-catalytic
activity of GPESMCNT is therefore evident in
this study. GPESMCNT was studied by redox
process of K, Fe(CN), in KCI solution during

showed high current as

cyclic voltammetry. The redox peaks potential
shifts slightly to less negative value by about 100
mV for oxidative peak and 50 mV for reductive
peak with current enhancement of about 3-5
folds. The sensitivity under conditions of cyclic
voltammetry is significantly dependent on the
concentration and scan rate. It is an excellent
reproducibility of the current which provided a
fabricated electrode has a property in experiment

without cleaning.
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Abstract

Twenty — four soil samples were collected from the official offices at Al-Karkh side in the city of
Baghdad to measure the effective radiation doses of these samples using a gamma — ray spectrometer,
by high purity germanium detector (HPGe). The detection of radionuclide and the values of specific
activity were calculated by using (GINE-2000) program. It was found that the rate of specific activity
of the nuclide (*“Bi or *"*Pb) was equivalent to the specific activity of (**U) at (13.88+0.69) Bg/
kg, while its average value for (**®*Ac or 2?Pb) was (15.73+£0.86) Bq/kg which is equivalent to the
specific activity of (**Th). The average value of specific activity of (°K) was (317.58+14.11) Bg/kg
and for ("*’Cs) was (1.83+0.27) Bq/kg. Then the average value of the absorbed dose in air and the
annual effect dose for Al-Karkh side were (29.80+1.50) nGy. h™' and (36.54+1.84) psv. y! respectively.

Keyword
Radiation, Gamma-Ray Spectrometer, Absorbed Does and Annual effective dose rate.
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1. Introduction

Studies related to determine the radioactivity
levels and the radionuclides distributions in the
environment are of great importance. Because,
many of the species an the surface of the ground
are exposed to radiation, both from a natural
mainly or an artificial radioisotope. Natural
radioisotopes come mainly from terrestrial
origin, such as *®U, *’Th and “K. The most
dangerous artificial sources of radiation is '*’Cs
[1]. The determination of the concentration of
these radioisotopes in the soil enables us to study
the background count rate. This study chosen the
Karkh side of Baghdad, which contains several
important governmental offices. This district was
bombarded heavily during the (1991 — 2003)
wars. Since these offices were located in a heavily
populated residential neighboring the purpose of
this study becomes obvious, i. e, to conclude the
impact of the measurement results on the general

public in this side of the capital.

e gl
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2. Sample preparation

Twenty — four soil samples were collected
from carefully selected officers in Al- Karkh
side, using a small shovel. The soil surface was
scrapped, then a hole of 40cm was drilled. The
hole depth was ranging between 10 to 15 cm.
A sufficient amount of soil was taken in plastic
bottles. The samples were indexed with special
reference number. The samples were carefully
prepared by removing any possible strange
objects such as gravels and plant roots, after
being dried for 3-4 days by sunlight exposure to
remove the moisture. Thus the samples became
homogeneous and impurity free and ready for
counting.

A suitable quantity of the well dried samples
was taken and placed in Marinelli beakers
(~500 ml). After washing it very well with
diluted hydrochloric acid, then with distilled
water, so, it was prepared for measurements.

Fig.(1) showed the official map of Baghdad,

and the sampling sites are located.

. - Location ofﬂle model
“ Mzt i

Fig. (1): Map of Baghdad showing the sampling located
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3. Materials and method

The sample was measured by a gamma — ray
spectroscopy type (DSA2000) with (HPGe)
detector as shown in (Fig. 2). The resolution at
(1332 keV) “Co was (2. 2 keV), and relative
efficiency was 40% using GENIE-2000 program
to calculate the natural radioactivity [2].

In this study, gamma spectroscopy was used
to determine the activities of 2**U, 2**Th, “K and
¥7Cs. The gamma ray lines of 609 keV from
214Bi and 352 keV gamma-rays from *"*Pb were
used to determine the »**U. The gamma ray lines
of 583 keV from ?'*Pb and 911 keV gamma rays
from 22 Ac were used to determine the >*?Th. The
activity of “°K was evaluated using its 1460. 8

keV gamma ray line. The activity of '7Cs was

evaluated using its 661. 6 keV gamma-ray line [3].

The total air absorbed dose rate (nGy. i) due
to the mean activity concentrations of U, »2Th
and *“K (Bq/kg) can be calculated by using the
formula [4]:

(1) D (nGy. k') = 0. 4294, + 0. 6664, + 0.
0424,

where 4, 4, and A4, are the mean activity
concentrations of ***U, ?*Th and “K in (Bq/kg)
respectively.

To estimate the Annual effective dose
equivalent in air the conversion coefficient from
absorbed dose in air to effective dose received by
an adult had to be taken into consideration. This
value is published in UNSCEAR and the outdoor
occupancy factor of about (0. 2) [4,5]. The annual

effective dose equivalent can be calculated by

(2) AEDE (uSv y) = D (nGy k) x 8760 (hy™) x 0.2 x 00. 7 (Sv Gy x 107

Fig. (2): A gamma-ray spectrometer type (DSA2000) with (HPGe) detectort

using the formula:

4. Results and discussion:
The activity concentrations of the
radionuclides 2*U, 2*?Th, “K and ’Cs in 24

soil samples considered in the present study are
shown in Table (1). Fig. (3) shown the activity
(Bg/kg) of #*U, *Th, “K and "’Cs in the soil

sample. The total air absorbed dose rate and the
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Fig. (3): Distributions of numbers of samples activity (Bq/ kg) of (A)***U, (B) **Th, (C) “K and (D)"*"Cs

annual effective dose equivalents from outdoor
terrestrial gamma for 24 soil samples were
calculated and presented in Table (2).

We can be seen from Table (1) the maximum
value of #%U is (17.70+0.87) Bg/kg in sample
(K12), the minimum value is (9.77+0.46) Bq/kg in
sample (K9), and the average rate of U is (.13)
88+0.69Bq/kg. The maximum value of **?Th is
(19.77+£0.92) Bq/kg in sample (K 12), the minimum
value is (11.71+0.29) Bg/kg in sample (K22), and
the average rate of **Th is (15.73+£0.86) Bg/kg.
The maximum value of “K is (408.47+15.59)
Bq/kg in sample (K12), the minimum value is
(217.16£12.23) Bq/kg in sample (K22), and the

average rate of “K is (317.58+14.11) Bg/kg. In
addition, the maximum value of *’Cs (4.07+0.44)
Bq/kg in sample (K6), and appeared below the
detection limit in samples (K8, K9, K11, K12,
K22) and the average rate (1. 83 + 0. 2) Bg/Kg.

The maximum value of the dose absorbed in
air was (38.21+1.65) nGy k' in sample (K12), the
minimum value was (22.40+1.02) nGy b insample
(K22), and the average rate of the absorbed dose
was (29.80+1.50) nGy h''. While after calculating
the Annual effective dose equivalent in air of the
sample found themaximumvalue was (46.86+2.02)
uSv y' in a sample (K12) and the minimum
value was (27.47+1.25) uSv y! in sample (K22),

48 Quarterly Adjudicated Journal for Natural and Engineering Research and Studies




Vol. 1, No. 1 and 2, P.(45-52)

Table (1): Activity Concentrations of radionuclide for each sample in (Bq/kg

Samples Location =y 22Th WK 137Cs
K1 Health center (New Iraq)/ |, 5 100 70[16. 7520, 830318, 6413, 50| 0. 880, 21
AL-Ghazaliya
K2 Pharmaceutical stores AlI-Adil [13. 31£0. 71{14. 30+0. 98[297. 63+14. 79| 1. 72+0. 30
K3 Hakim Hospital/Al-Shualla  |11. 27+0. 29(13. 46+0. 94264. 57+12. 18| 1. 86+0. 24
K4 Lumitgisings Faleos 15. 42+0. 81|14. 83+0. 90319, 42+13. 58| 1. 540, 25
Garden Region
National center for registration of
) s 460, 3141, . 57+15. 41| 2. 000,
K5 displaced persons/ Al-harthiya 14. 46+0. 75/18. 31+1. 00337, 57+15. 41| 2. 000, 31
K6 Baghdad operation command/ |, 3 50 1 00l18. 3141, 121368, 6717. 16 4. 070, 44
AlL-harthiya
K7 Engineers Association 12. 3020. 44{16. 03+0. 89[355. 6915. 89| 2. 270. 32
agricultural/AL-ma'mon
K8 Al Aoty (il 14. 61+0. 91/16. 16+0. 84[351. 59+14. 83| BDL
AL-yarmuk
K9 Palace of Justice /AL-Huriya | 9. 77+0. 46 [12. 71=0. 86[310. 76+13.22|  BDL
K10 Mustansiriya University/ |3 1110 ¢4114. 4140, 58321, 6113, 55| 1. 18+0, 22
College of pharmacy
K11 Communication tower alm'amon [10. 71£0. 73|17. 98+0. 951311. 99+15. 08 BDL
K12 | President of court appeal al karkh [17. 70£0. 87(19. 77+0. 92408. 47+15. 59 BDL
K13 |Red crescent hospital/AL-Mansur |13. 7740. 65[15. 51+0. 84(310. 71+13. 25| 1. 1+0. 22
K14 | Arab child hospital/AL-Aiskan [14. 15£0. 87|16. 29+0. 86[357. 15+14. 92| 2. 590. 32
K15 Baghdad provincial council/, /o1 0 70116 06:0. 835302, 95+13. 63| 3. 3840, 47
Al-karkh
Klg | Thelraqstate company railway/ |\ 1.4 gl16. 0240, 89[311. 65213, 30| 3. 740, 47
Al-Alawi
Directorate of education in
4 + + +
KI7 | 5 hdad alkarkb/AL Utaifiyya |1 900 82/15. 270, 83334, 33+14. 483. 08+0. 358
K18 LAl o il 13. 59+0. 83|14. 89+0. 86[306. 95+13. 18 2. 08+0. 27
AL-Kazimiyah
K19 Doura oil refinery/AL- Doura  [14. 59+0. 79(15. 801. 08[347. 2215. 27| 3. 27+0. 62
K20 Secondary Ameriya for boys/ |3 5.1 9517, 5240, 671258, 78<11. 48| 1. 44+0. 28
AL-Ameriya
K21 Secretariat of the council of |, 25, ) a4 67:0. 820308, 94+13. 16 3. 3740. 35
ministers/Garden Region
K22 Health center/Al-Adil district  [12. 434+0. 71|11. 71+0. 29217. 16£12. 23 BDL
ko3 | Alakpal Scicl’f’éag;;ls PHmary’ 14 9511, 01[16. 55+1. 05291, 29+15. 35| 3. 180, 49
K24 | AL-Diyar primary schoolmixed/ |, 1. ¢cli4 17+0. 803308, 16:13. 59 1. 1940, 22
AL-Amal
Average 13. 88+0. 69/15. 73+0. 86/317. 58+14. 11| 1. 83+0. 27

*BDL:-Below the detection limit
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Table (2): The dose rate (nGyh') and AEDE (uSv. y?!) for the soil sample

Sample D (nGyh™) AEDE (pSv. y)
K1 31.38+x1.47 38.48+1. 80
K2 27.95+1. 58 34.28+1.94
K3 25.10£1. 27 30. 78+1. 56
K4 30. 17+1. 53 36. 96+1. 87
K5 32.80x1. 64 40.23+2. 02
K6 33.90+1.91 41. 58+2. 34
K7 31.16+1. 46 38.21+1. 80
K8 32. 05+1. 58 39.31+1. 94
K9 25.94+1. 33 31. 82+1. 64
K10 28.98+1. 24 35.54+1. 52
K11 29.90+1. 59 36. 66x1. 95
K12 38.21+1. 65 46. 86+2. 02
K13 29.50+1. 40 36. 19+1. 72
K14 32. 18+1. 58 39.47+x1. 94
K15 30. 03+1. 43 36. 82+1.76
K16 30. 00£1. 50 36. 78+1. 84
K17 29.57+1. 52 36.26+1. 87
K18 28. 86+1. 47 35.39+1. 80
K19 31. 00+£1. 71 38. 00+2. 1
K20 28.56=+1. 34 35. 03+1. 65
K21 29.13x1.44 35.73x1.77
K22 22.40+1. 02 27.47+1. 25
K23 29.87£1. 79 36. 63+2. 20
K24 28.70£1. 48 35.19+1. 82

Average 29. 80<+1. 50 36. 54+1. 84

5. Comparison with arab and results of some Arab and international studies.

. . . We can observed that all the values of specific
international studies

Table (3) showed the comparison of the values activity of the current study were approaching

for specific activity of radionuclides which had the median value of previously studies [1, 6, 18]

) . ithin th issible limits in th. 1d.
been calculated in the current study with the within the permissible limits in the world
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Table (3): The results of some studies for the Arab States and international as well as the results of the current study

Country 3y 22Th YK Reference
Turkey (Istanbul) 21 37 342 [6]
Syrian 20 20 270 [7]
Kuwait 36 6 227 [8]
Mexico 23 19 530 [9]
Jordan 22 21 138 [10]
Nigeria 16.2 24. 4 348 [11]
Cyprus 7.1 5 104. 6 [1]
Egypt 13.7 12.3 1233 [12]
Pakistan 25.8 49.2 561.6 [13]
Bangladesh 42 81 833 [14]
Vietnam 19.6 31 346 [15]
Saudi Arabia (taif) 23.8 18.6 162. 8 [16]
western Serbia 60. 4£26. 2 49. 1+18. 5 379+108 [17]
Yemen (Juban) 44.4+4. 5 58.2+5.1 822. 7431 [18]

Baghdad (AL-Karkh) | +0. 6913. 88 ﬂIE(S) jg +14. 11317. 58 | Current study

6. Conclusions:

We conclude from the above results:

The maximum value activity concentrations
of the radionuclides (***U, ***Th, and “K) were
observed in sample (K12), which represents the
Presidency of the Court of Appeal Karkh side of
Karkh side. Itis likely that the reason for the rise in
this site due to the terrorist bombing that targeted
this site in 2010. The maximum value for the '*’Cs
was observed in sample (K6), which represents
the Baghdad Operations Command’s area, in
Harthiya however that value did not exceed the
allowable global limit. There are some sites that

were bombed such as secure communications

tower and we noted a significant decrease in the
values of specific activity in comparison with
the observed values in previous studies for the
same site. It is likely to be caused by a process
of decontamination prior to the reconstruction
of this site. Despite the high values of specific
activity in some samples, all samples were within
the allowable limit internationally and globally
accepted and did not pose a threat to the people
and other living species.

From these results we can be classified
the Karkh side of Baghdad within regions
radioactivity and does not constitute a danger to

workers at these and near the sites.
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Abstract

In this work, the effect of five types of inorganic phosphors salts on flammability and mechanical
properties (Flexural and Tensile) strength, of partially cross linked modified unsaturated polyester
resin, were studied. Sheets of composites with different weight percentage of additives were

prepared. Four standard test methods were used to measured the flame retardation and mechanical D
(AL
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properties, which are: ASTM: D-2863, ASTM: D-635, ASTM: D-790 and ASTM: D-638.

Results obtained from these tests indicated that, additive V has high efficiency as a flame
retardant, self - extinguishing (S.E.) was occur at the percentage 1.5% and non - burning (N.B.)
was occur at the percentage 2.5% for resin and showed high effect to reduce the values of the
mechanical behaviors, but additive I has low effect on retard composition and low effect on the

values of mechanical properties.

Keyword
Additives; Fire-retardant; Mechanical properties; Modified polymers; Modified polyester;

Heterocyclic polymer; Composite material.
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1. Introduction

A large number of synthetic polymeric
materials were using in these days, with various
different properties are available for medical
applications and engineering matrices. Most of
the common materials have sufficient mechanical
stability and elasticity as well as desired stability
towards degradation, and are non-toxic. [1, 4].
high

polymers comprising, heterocyclic rings, or

Heterocyclic polymers are linear
groups of rings, linked together by one or more
covalent bonds. As a group such polymers are
often both mechanically rigid and inherently
resistant to thermal degradation [5].

Modified polymers are widely used in the
packaging industry because of their good barrier
and mechanical properties, good chemical
stability and processability, low costs and low
toxicity. Polyethylene, polyethyleneterphthalate,
polyamides and unsaturated polyester resins,
are important classes of polymers with different
properties [6]. When combining these polymers
in multilayered structure, materials in which the
favorable properties of both polymers are present
can be obtained. However these polymers are not
compatible and do not adhere to one another,
which of course diminishes the performance of
multilayered films [7].

Very wide applications for polymeric
materials were extended to use them as
composites that covered most aspects of life.
So these materials have to modified in aspect
of reducing the hazarded of heat and fire [§].
Different polymers vary in the rate of combustion
and thus difference may depend on the degree

of exposure to ignition source [9]. The process

of combustion of polymeric materials by a heat
source and a sufficient amount of oxygen of the
atmosphere contains a series of physical and
chemical changes that occur to both the polymer
and the environment [10]. Many organic and
inorganic phosphorus compounds are used
as flame- retardants materials in polymeric
compounds [11], Although the mechanism of
action is less understood of the halogenated
compounds [12], and often used phosphorus
compounds synergistic with nitrogen and
halogen compounds. Synergistic effect means,
that using two or more of the flame - retardant
materials with polymeric material for the purpose
of increasing the efficiency of the disability, and
in any case it is not necessary that all phosphorus
compounds are flame - retardant with the same
degree of efficiency, also the retarded of the
flame is not linear function relative to the content

of the phosphorus in the used material [13].
2. Experimental part

2. 1. Materials
a. All chemicals were used in this work analytical
grade.
b. Flame-retardant; Mono ammonium
phosphate, with purity 99%; Di ammonium
phosphate, with purity 99.5%; Chlorinated
rubber containing 72% chlorine in powder

form; imported from MERCK Company.

2. 2. Standard tests

a. ASTM: D-2863: The measurement of limiting
Oxygen Index (LOI), is widely used for
measuring flammability of polymers [14].

b. ASTM: D-635: The measurement of rate

of burning (R.B), average extent of burning
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(A.E.B), average time of burning (A.T.B),
Self-Extinguishing (S.E) and Non-Burning
(N.B.) [15].

c. ASTM: D-790: The measurement of flexural
strength, by three point method [16], with
constant rate of displacement (crosshead
speed) equal to 1 mm/Min., by using
Instron-1122 instrument.

d. ASTM: D-638: The

tensile strength [17], with constant rate of

measurement  of

displacement (crosshead speed) equal to 1

mm/Min., by using Instron—1122 instrument.

2. 3. Flame-retardant materials

Monoammonium phosphate (additive I).

Diammonium phosphate (additive II).

Chlorinated rubber (additive III).

50% from additive [+50% from additive III

(additive IV).

5. 50% from additive 11+50% from additive III
(additive V).

b=

2. 4. Preparation of modified resin

a. Preparation of hetero-cyclic monomer [18]

A mixture of (147 gm, 1.5 mole) from Maleic
anhydride and (79.5 gm, 1.5 mole) from Sodium
azide in a 500 ml three-necked flask equipped
with a thermometer, a mechanical stirrer and
reflux condenser; (80.35 gm, 1.5 mole) from
Ammonium Chloride and (50 ml) THF, were
added to the mixture. The mixture warmed

carefully with an electric heating mantle to

Vol. 1, No. 1 and 2, P.(63-76)

(60 °C); heating stopped after 3hr.; and then,
the mixture was filtered and the solvent was
evaporated to give a yellow crystal, (m.p.144-
146 °C). Equation (1) represents that reaction.
Fig.(1), represents the FT-IR spectrum of this
monomer, were showed the following bands: at
(3308) cm™! due to v (NH) cyclic, at (2850) cm'
for v (CH) aliphatic, at (1778) cm™ for v (C=0)
anhydride group, and at (1635) cm™ for v (NH)
group:

b. Preparation of the linear modified resin [19]

(172.5 gm, 1.5 mole) from the monomer was
prepared in (a), were dissolved in (216 gm, 3
mole) from Glycerol in a 500 ml three-necked
flask equipped with a mechanical stirrer, with
stirred for lhr. in room temperature until all
monomer will be dissolve in Glycerol. (222 gm,
1.5 mole) from Phthalic anhydride were add to
the mixture and warmed carefully with an electric
heating mantle to (160 °C), for lhr. until a clear
liquor is formed. The mixture was heated to (220
°C), under reflux and about (50 ml) of toluene
was then added carefully through the condenser,
and the heating was stopped after 3hr., until no
more water came off. The flask was allowed to
cool down to room temperature. Equation (2),
represents that reaction, and Fig. (2), represents
the FT-IR spectrum of the linear modified resin,
showed the following bands: at (3444)cm™ due
to the overlapping between v (N-H) cyclic, v (O-
H) group and v (CH) aromatic, at (2947-2885)

(0] (0]
HC — 0 ~ _
I o+ NaN3 _THF - 60C HC —  CH
HC —¢ \\g Ammonium Chloride \N
|
H

Maleic anhydride Sodium azide

2,3- Aziridine-maleic anhydride

Equation (1): Preparation of the hetero-cyclic monomer.
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Fig. (1): The FT-IR spectrum of the prepared monomer.

Table (1): Physical properties of the modified resins after the addition of vinyl monomer.

Physical properties Values
Molecular Weight (A7) Around 2100 (gm/mole)
Solid content 46 %
Viscosity 17 poise
Gel time 13 min. at 25 °C
Acid Value 27
Density 1.2 (gm/cm’)
O\\C\/O \/C/’O HZC‘OH . O‘H
15 HC ——CH 4 3 HCOH —lomoao c¢=%Hc — o — 22 0cH ,-CH-CH, 0
\E H ,C-OH ﬁ )
2,3- Aziridine-maleic anhydride Glycerol ZZOC(
_0 —l (n-1)H,0
C fOCH CH CH,0 —C fHC\—/CH —c” OH C//O
@ A S

Linear modified polyester resin Phathalic anhydrid

Equation (2): Preparation of the linear modified resin.

[ saamamaus
> | S ) AR | S i I A T
d
e | L. 'fﬁ
o e | 1
w—t \ ! _/-‘ J.\l; l'.‘b . j ’ r
A ik | [ il
L= 7/~ | y }.Bg T
= v A lap B |
_'! \ _,r’f JI i _/\i v LJ |
t! \‘\- e ’ i h _g | I
b= ¢ ¥ b TR S B |
B i !
o ' { {
| { |
™ S S P e I o
Fig. (2): The FT-IR spectrum of the linear modified resin. iy
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Table (2): Mechanical properties of the prepared resin with additives

Type of mZ:;Sn(i)cfal Additives % Additives
tests properties Non 1.0 1.5 2.0 2.5

71 67 63 59. 6 53. 4 I

Tensile Strength 71 65 61 57 52 II

(6,) 71 62.7 57 54 49.6 11

g bl 71 60 55 50. 4 46 v
f 71 58.4 53.7 49 44. 8 \%
Z 3.32 2.97 2.53 2.39 1.97 I
= Young Modulus | _3- 32 2.75 2.29 2. 10 171 1l
(E) 3.32 3.52 2. 06 1.85 1.53 11

S 3.32 2.36 1. 81 1. 64 1.26 v

3.32 2.18 1.59 1.42 1.05 v

125 120.6 | 115.8 | 110.3 106 I

Flexural 125 117 112 107 104 11

Str(esnﬁth 125 114.6 | 108.9 105 101. 8 111

Z MPa 125 112 106 102.7 98. 1 v
i 125 109.7 | 103.7 | 99.5 96 \%
5 3.19 2.83 2.35 1. 94 1.47 I
= Flexural 3.19 2. 61 2. 14 1. 69 1.22 11
M‘zg‘:)l“s 3.19 2.39 1. 86 1. 44 1.05 I

GPa 3. 19 2.15 1. 64 1.26 0. 82 v

3.19 1.87 1.38 1.02 0. 64 \

cm™ for asymmetric and symmetric stretching
vibrations of (CH) aliphatic, at (1716) cm™ for
v (C=0) ester group, at (1643) cm™ for v (NH)
group, and at (1581) cm™ for v (C=C) aromatic.
The negative test of NaHCO, solution proves
that the prepared modified polyester resin does
not contain any un-reacted anhydride.

c. Preparation of Partially cross-linked
modified resin [19]

(154. 5 gm, 0. 5 mole) from the linear resin,

was prepared in (b), and mixed with (11.6 gm,
0.1 mole) from Fumaric acid in a 500 ml three-
necked flask equipped with a mechanical stirrer
and a thermometer, with stirred and warmed
carefully with an electric heating mantle to (180
°C), under reflux and about (20 ml) of toluene
was then added carefully through the condenser,
and the heating was stopped after 1hr., until no
more water came off. The flask was allowed
to cool to (80 °C), and about (1.36x10~ mole)
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from Hydroquinone, and Cobalt Octoate (6%)
as accelerator, were added with stirred. The
flask was allowed to cool down approximately
(35 °C), and added (216 gm, 2.08 mole) from
Styrene monomer to the partially cross- linked
modified resin and stirred for half hours until
pourable syrup was formed. The viscosity and
density of the prepared resins were calculated
using, Brookfild digital viscometer instrument
and Hydrometer instrument respectively, and
the average number molecular weight (Af;; ) was
determined using the end group analysis method
[20]. Equation (3), represents that reaction
and Fig.(3), showed the FT-IR spectrum of the
partially cross-linked modified resin; this chart
appeared, the following bands: at (3437) cm™ due
to the overlapping between v (N-H) cyclic, v (O-
H) group and v (CH) aromatic, at (2943-2889)
cm’ for asymmetric and symmetric stretching
vibration of (CH) aliphatic, at (1721) cm™ for
v (C=0) ester group, at (1630) cm™ for v (NH)
group, at (1578) cm™! for v (C=C) aromatic and at
(1121) ecm™ for v (C- O) ester.

The negative test of NaHCO, solution proves
that the prepared modified polyester resin don’t

o 0 (\)H _O
H o—(<: C0OCH,-CH-CH,0—C—H

Linear modified polyester resin

O
a
_0 C.
¢ CH-C OH + 01 H(H: C-OH
\./ HO-C-CH
N o
H n

contain any un-reacted Fumaric acid, and Table
(3), represents the physical properties measured
of the prepared modified resin after addition of
Styrene monomer. The addition of certain Molar
percentage of Fumaric acid to the modified resin,
this acid is linked by esterification process with
two sets of hydroxyl dangling in two series of
parallel polymer to formed a bridge between
these two chains and the Fumaric acid containing
double bond, this bond great benefit in cross
linking with styrene monomer to formed the
curing polymer, the formation of this bridge
leads to reduce the number of hydroxyl groups
in the polymer chains and this was confirmed by
test of hydroxyl groups analysis. Using hydroxyl
group analysis to determined the percentage
of hydroxyl content of partially cross linked
modified resin, by using, ASTM: D-2849. This
standard test depends on two types of reaction
(acetylation and phthalation) reactions; That test
showed the percentage of hydroxyl content were
decreasing from 218. 406%, to 48. 049%, with
addition of the Fumaric acid to formed partially

cross-linked modified resin.

o pe _O _O
H—|-o0— C—OCH,-CH-CH,0— C“ HC—CH—C~ OH
Vi
O-C-CH H n

|
HC-C-O

Q 0 ‘ _O _O
H—l-o0— C —OCH,-CH-CH,0—C=HC— /CH—C’ OH
>: \‘\I
H n

180C”

(n-1) H,O

Parially cross-linked modified resin

Equation (3): The partially cross-linked modified resin.
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Fig. (3): The FT-IR spectrum of the partially cross- linked modified resin.

Table (3): The limiting Oxygen Index (LOI) of the partially modified resin with additives

% (LOI)
Additives Non 1.0 1.5 2.0 2.5

I 20.7 22.65 23.34 24. 03 24.77

Il 20.7 22.78 23.63 24. 40 25.32

11 20.7 22.95 23.76 24. 56 25.67

v 20.7 23. 14 24.28 25.32 26. 56

\% 20.7 23.49 24.75 26.01 26. 83

2. 5. Preparation of polymeric

specimens
The

containing additives, were prepared in dimensions

specimens of polymeric material
(20 x 20 x 0. 5) cm; Two sheets were prepared
from each percentage weight (1. 0, 1. 5, 2. 0 and
2.5 %), of flame retardant materials (as additives)
and using Methylethy lketone peroxide (MEKP)
as a hardener. These sheets were cut as a samples
according to ASTM standard were used in this

study.

3. Results and Discussion:

3. 1. Mechanical Properties

The mechanical properties of polymers depend
on many factors like molecular structure, types
of branching, space distribution between main
chains which contains molecular groups, and
the percentage of cross linking density between
these back-bone chains [21, 23].

Table (2), listed the values of Young Modulus
and the maximum stress (Tensile strength) the
values of Bending Modulus and the maximum

stress (Flexural strength) for partially cross linked
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modified resin with percentages (1.0, 1.5,2. 0 and
2. 5 %) of additives; these results indicated that,
increased in the percentages of additives will be
decreased the behavior of mechanical properties
of composite resin. This is attributed to the fact,
when a stress is applied on the composite material,
it will distribute on each of the matrix [24].

Theresultoftests obtain that, the behavior ofthe
mechanical properties increased with increasing
the percentage of additives [25]. The failure of
the material under the mechanical tests, may
result from the effect of stress of tensile strength,
and shear together, in which the cracks appear
in the positions of defects in which the stresses
are concentrated, then, these cracks rapidly

propagate after occurring the simple fracture [26,

27]. The results of mechanical properties tests
for resin containing different weight percentage
of additives, shown that the mentioned additives
would lead to lower values. This reduction in the
values of mechanical properties is attributed to
influence of these additives on matrix, because
the hard particles placed in brittle material lead to
stress concentration in adjacent matrix [28]. Fig.
(4), showed the stress-strain curve of prepared
resin containing different percentage of additives,
and Fig.(5), showed the stress-deflection curve of
prepared resin containing different percentage of
additives; these curves improved that behavior
of mechanical properties of partially cross linked

modified resin.

35 -
[racturs
30
Fracture
Fracture
25 -
E" Fracture Fracture
o 20 - /
: / ya
®
o 157 —~—Additive |
7] - Additive |l
10 - —— Additive Il
/ —— Additive [V
5 4 —— Additlve V
0 I I T T 1
0 0.05 0.1 0.15 0.2 0.25
Strain

Fig. (4): Stress-strain curve of the prepared resin with additives.
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Fig. (5): Stress-deflection curve of the prepared resin with additives.

3. 2. Flammability Tests

Thermosetting polymer such as polyesters
and epoxides, are generally less flammable than
thermoplastic polymers, because of the difficulty
of formed volatile flammable gases from highly
cross-linked structures of the former and their
greater tendency to the thermolze to the difficulty
flammable char [29].

Table (3), listed the values of the limiting
oxygen index (LOI), for partially cross linked
modified resin with percentages (1.0, 1.5, 2.0
and 2.5%) of additives and Fig.(6), showed
the behavior of reduced the flame. The oxygen
concentration required to support a candle — like

of prepared resin specimen was increased with

JAL
HRHIR

increasing the weight percentages of additives.
The efficiency of I, I, III, IV and V additives in
the following order:
V>IV>IIT>11>1
The obtained from that Table

indicated that, the high efficiency of additive

results
V (synergistically additive), in the weight
percentage 1.5%, and decreased that effect (very
weak efficiency) of additive I, in the weight
percentage 1.0%; these results can be explained
due to, presence of phosphor, nitrogen and chlorine
elements in their structure, which have high effect
on retard combustion. The free radicals were form
from decomposition of material (P, N* and CI'),

will reacted rapidly with the free radicals of flame
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Fig. (6): Limiting oxygen index (LOI) of the prepared resin with additives.

chain, such as (H', O°, ‘OOH, ..., etc.) to form
inert compounds like (HPO, NH,, ..., etc.) and
work on inhibition of thermal decomposition will
occur in flame front, because decreases of amount
of generation heat and to formed a group from the
non-flammable gases, such as (CO, CO,, H,O, ...,
etc. ), thus will decreases from volatile materials
flammable. The char will form as a result from the
thermal decomposition of the specimen, it covered
the polymer roof.

The rate of burning (R.B) of the with the

additives has a continuous reduction with

increasing the weight percentage of additives
(inversely proportional), as in Table (4), listed the
values of the rate of burning (R.B.), for partially
cross linked modified resin with percentages (1.0,
1.5, 2.0 and 2.5%) of additives. Fig. (7), showed
the flame speed curves of flame retardation
for partially cross linked modified resin with
additives. This results indicated that, the additive
V has high efficiency on self-extinguishing (S.E)
of prepared resin, especially in weight percentage
1.5% and Non-burning (N.B) occurring in
percentage 2.0%.
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Table (4): The rate of burning (R. B) of the prepared resin with additives

Additives %
Test Non 1.0 1.5 2.0 2.5 Additives
10.0 9.3 8.7 8.3 5.6 |
10.0 8.5 8.0 7.5 4.4 II
AEB (cm) 10.0 8.1 7.4 6.2 - 111
10.0 7.5 6.8 5.6 - IV
10.0 7.0 6.4 - - \%
7.35 | 8.23 | 853 | 9.76 | 10.37 I
7.35 | 7.80 | 8.42 | 9.38 | 9.17 1T
ATB (Min. ) 7.35 | 7.71 | 9.14 | 8.61 - 11X
7.35 | 7.14 | 8.83 | 11.20 - 10Y
7.35 | 7.70 | 10.34 - - \%
.36 | 1.13 | 1.02 | 0.85 | 0.54 I
1.36 | 1.09 | 0.95 | 0.80 | 0.48 1T
R. B (Cm/Min. ) 1.36 | 1.05 | 0.81 | 0.72 - I
1.36 | 1.01 | 0.77 | 0.50 - v
1.36 | 0.91 | 0.58 - - A\
- - - yes yes I
- - - yes yes I
S.E - - yes yes yes 111
- - yes yes yes v
- - yes yes yes \%
- - - - - I
- - - - - II
N.B - - - - yes 11X
- - - - yes v
- - - yes yes \%
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Fig. (7): Rate of burning (R. B.) of the prepared resin with additives.

Conclusions

The main conclusions of this work can be
summarized as follows:

1. The efficiency of the flame retardation for
additives was in the following order:

V>IV>TT>11>1

2. Limiting oxygen index (LOI) was

increased with increasing of weight percentage

of additives, but the rate of burning (R. B) was

decreased with increasing of weight percentage
of additives.

3. Additive V has high effect on retard
combustion for the composite, but it reduces the
mechanical properties.

4. Additive I showed low effect on retard
combustion for the composite, and it showed
little effect on the values of mechanical properties

comparing with additive V.
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Abstract

The Rayleigh distribution is one of the lifetime distributions and a special case from Weibull
distribution. It has widely used in many fields in real life, finance, signal processing, and
communications. Copulas are functions that join their one-dimensional marginal distribution
functions which are uniform on the interval (0,1). The copula is an important tool for constructing
families of bivariate distributions and it is measure of dependence between two variables since it
allows us to separate the effect of dependence from the effects of the marginal distributions.

In this paper, we derive iterated bivariate Rayleigh distribution using the concept of copula with
discussion of some properties, like the cdf, pdf, conditional pdf's, conditional expectation, covariance

and correlation coefficient.

Keywords
copulas, Rayleigh distribution, bivariate distribution, conditional probability density function,

conditional expectation ,correlation coefficient. D
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1. Introduction

Rayleigh, [1] noted that the data about the
wave heights, wave length, wave induce pitch,
wave and heave motions of the ships follow the
Rayleigh distribution which was derived from the
bivariate normal distribution when the variables
are independent with equal variances.

The concept of copula was established by
Sklar A. [2] when he studied the relationship
between a multidimensional probability function
and its lower dimensional margins.

Quesada-Molina, J., J., Rodrguez-Lallena, J.
A., and beda-Flores, M., [3] presented a theory
of copulas with some of the results and various
examples.

Abdel-Hady, D.,[4] has studied the generalized
bivariate Rayleigh (GBR) distribution its the
cumulative distribution function, the probability
density function, the conditional distribution
of the BGR distribution and the maximum
likelihood estimator.

Zeng, X., Ren, J., Wang, Z., Marshall, S.,
Durrani, T., [5] derived new bivariate copulas for
Exponential, Weibull and Rician distributions.
They proved that the three copula functions
of these distributions are equivalent, and also
showed that the copula function of log-normal

distribution is quivalent to the Gaussian copula.

Vol. 1, No. 1 and 2, P.(77-84)

Sarabia, J., M., Prieto F. and Jord V., [6]
introduced three new classes of bivariate beta-
generated distributions with main properties.

In this search we derive the iterated Bivariate
Rayleigh distribution which can be used in
the lifetime phenomena, like finance, signal

processing, and communications

2. Some important concepts
2. 1. Rayleigh distribution [7]
The Rayleigh random variable has the

distribution function as

X2
Fx) =1—e 202, x20,0>0 (1)

And its probability density function is
2

X _x
f(x) =§e 202 | XZO,G>0.(2)

Therefore the mean and the variance of X are

as follows

E(X) = c\/g V() = 2T g2

2

2.2. Copula [3]
Definition 2. 2. 1: A concept of copula can
be defined as a function C: [0, 1] >— [0, 1] that

satisfies the following:

a.C(u,0=0=C(0,v),and C (u, 1)=uand C (1, v) =v, for every u, vin [0, 1],

b.C(u,v)-C(u,v)-C(u,v)+C(u,v,)>0,foreveryu

2. 3. Theorem [8]

Let be a joint distribution function with
marginals F| and F,. Then, there exists a copula
C such that, for all x, y € [ o0, 0],

>, v, v,in[0, I]suchthatu <u andv <v.,.

F(x,y) = C(FL(x), F,(¥)).3)

And the p. d, f, is

fxy) = C(F 1(x), F; (Y))f1 Ofy) .4
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where f, f, £, and ¢ be the density functions of The joint pdf, and cdf of “Iterated Bivariate

F,F, F, and C, respectively. Rayleigh Distribution”, I BRD, using, (3), (4)
3. Iterated F. G. M. bivariate which are as follows:
rayleigh distribution [2]

C(ug,vy) =uvq[l + a(l —u)(@ — vqy) + Bugvy (1 —ug)(1 — vq)] (5)

c(u,vi) =1+ a(l- 2uy)(1-2vy) + Bu1V1(2 - 3u1)(2 - 3V1)

WheI‘e u = Fl(Xl) y Vi = Fz(Xz)and —1 < a< 1,_1 —a< B

> (6)
<(B-a++/9—6a—3a2)/2
That is, the cdf is
F(x1,%2) = Fy (x1)F2(x2) (1 + (1 = Fy (1)) (1 = F5(x2))
+ BF (x1)F2 (x2) (1 — Fy (x1)) (1 = F5(x2)))
xq x5 g _x3
Y oz o7 T2
=|1—e 2?1 |[1—e 2°2 1+ ae 2°1e 2°2
_xi x3 X _%
+ B 1 —e 20'% 1 —e 20'% e ZO'%e 20'%
X2 X2 X2 X2 X2 X2 X2 X2 X2 X2
2 1 1 2 1 2 1 _22 21 22
X% _xi x5 X% X3 x5 X% 3 x5
e oie 93) 4+ B| e 20fe 207 — 2e 20%e ©F — 2e ole 205 4 4e ole % — 2e 20ie °F +

e 20'%6 20'% +e 20'%6 20'% _Ze O'%e 20'% +e 20'%6 20'%

3x2 x5 x?  3%3 X2 3x5 3x7  3x3 )

(7)
Fig.. (1) shows example of bivariate distribution (7)
The pdf'is

1l Lh
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f(x1,%3) = f1(X1)f2(X2)[1 + 0‘(1 - 2F1(X1))(1 — 2F, (Xz))

+ BF1(X1)F2(X2)(2 - 3F1(X1))(2 - 3F2(X2))]

2 2 2 2

X1 X2 X1 _X2 X% X% X% X%
X1 X 2 2 X X1 X 2 T2 X1 X -5 2 T2
== 2e 20fe 205 4 | 422 ¢ ofe o3 X2 o 0fg 205 _ XXz o 20t o 4
0% 03 0% 03 0% 03 o1 03
g =S X S . R A< S .
LZe 20ie 207 | + B[ 16=22e cle o3 g 122 o ofe 205 411224 20fg of 4
3x% x% X3 3x3 3x3 x5 X3 3x3
X1 X X1 X o2 T2 -2 T2 X1 X -2 T2
3122¢ 20l 205 4 312 ¢ 20fg 205 _ 12712 20%g of _ 12 L172¢ ofp 20f 4
071 03 {03 o} o3 01 03
3x§ 3x§ X2 x5
X1 X 2 T2
9_;_2e 20'1e 20'2 _I_ e ZO'%e 20'%
07 05 0% 03
(8)
Fig.(2): shows example of bivariate distribution And the conditional pdf is
_f(xq,%2)
f(Xl/XZ) - f( )
X2
o %, 4 4 RN S 4
=—e I+« 4—e oie 2"z—Z—e "1—2—e 20fe 203 4 — e 201
07 o5 o7 o7 o7
] S | 3l
+ B 16—e ofe 2"2—4—e o4 =€ “20ie 2"2+3—e 20}
o5 o7 o5 o7
IEI " B T B SV I R
3—e 207 e "2—12—e 207 g 2"2—12—e oie "2+9—e 20ie o} +—e !
of o7 o7 o5 o5

9)
Proposition 3. 1

If (X, X,) ~IBRD (o, 6,), then
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Fig.(1): Where

Fig.(2): Where
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X1~R(O'1)and X2 NR(Gz) A

x5 x5 x5

E(X,/X;) =y + ayy; — 2ayy e 29 + Byy, — 4Byyze 2°% + 3Byyze °2.2

E(X;X2) = YA+ adyy: + BAyys.3

cov(Xy, Xz) = adyy? + BAyys 4
aAyyi + BAyY;

corr(Xy,X,) = 5
JA—21 =2y + )y
Proof of (1)
[ee)
f(xq) = f f(xq,%7) dx;
0
w 5 A X X X
™ 5 2 1 2 262 5
—e i1+ al2—e ‘1—2—e “1——e 1+ —e 1
o2 o2 o
1 1 1 1 1
2 2 2 2
X; -=% X; -=% X1 =% X; —% X %
+B|8=e i—4—e 1—-2—e 1 +3—e 21+ —e 291
2 2 2 2 2
01 01 07 01 07
3x7 X7 3x X7
1 53 - X1 ——= 1 52
—6—e *¥1—-4—e 1+3—5e 1 +—5e %1
07 07 07 07
2
X1
—ﬁe 20'%
2
07

and f (x,) is found similarly.
Proof of (2)
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E(X1/X3) = f x1f(x1/%2)dx4

0

2
=01f+a(01fe 2"2——01\/— 201fe 2°2+01f)

2 2
XZ 1 T -2
+ [3(401\/_6 262 — 61\/_ 461\/;6 262 + _01\/_ + 361\/; 0-%

V6
4 —X—%Z —X—g 3 —% i1
—_— 205 __ 3 o + —_ o _|_ —
7 o,Vme 29 — 30,4/me °2 NG o.Vme °% + o4 J;
x5 _4 %5

=y + ayy; — 2ayy e 2% + Byy, — 4Byyze 2°% + 3Byy,e °F

o 2—\/5 V3-/6+1
where y = o0, S Y1 = Y2 =T 3 (10)

Then by the Same way, we get

4 4 xf

E(X,/X;) = A+ ady; — 2ahy e 291 + BAy, — 4BAy,e 2°% + 3PAy,e i

where A = o, \/%

(00]

E(X;Xy) = J X, E(X1 /X3) f(x;)dx, a2

0

(11)
Proof of (3)

T T 1 1
= Ycz\/; + O‘YY102\/; — EO(YYNZ‘/E + Byyzo,VT + ﬁ BYy,0,VT

= YA + adyy? + BAyys
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Proof of (4)

Vol. 1, No. 1 and 2, P.(77-84)

cov(Xy,X,) = E(X1X;) — EXDEX,) = aiyy? + BAyys (13)

Proof (5)

cov(Xy,X3)

corr(X,,X,) =

_ aAyyi+BAyYs

4. Conclusions
Copula function provides us with good tool to

derive the extension of BRD (o, 6,), we denote
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Abstract

This paper is aimed to study linear and nonlinear optical properties of polymer doped with laser
dye R6G in solvent methanol of different thickness (2, 4, 6, 8, 10, 29 um) in concentration (1x10°
mole/liter).

To study non-linear optical properties as refractive index (and absorption coefficient () by using
Z-Scan technique in two parts, one part put aperture in front of the detector (close aperture) to find
the non-linear refractive index, in second part remove the aperture (open aperture) to find non-linear

absorption coefficient, and using two wavelength 532, 1064 nm.

Keyword

linear and nonlinear optical properties, dye R6G, non-linear refractive index, Z-Scan technique.
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1. Introduction
Nonlinear optics is the interaction of light with

materials. In the discovery of lasers with high

Vol. 1, No. 1 and 2, P.(85-96)

simple experiment and a sensitive method for
measuring the sign and magnitude of the non-

linear refraction and non - linear absorption for

solids and liquids is Z-Scan technique developed
by Sheik-Bahae et. al. in 1989 [2]. The data of

experimental were recorded gradually through

intensity when they fall on the middle transparent
there is a change in the optical properties such
as refractive index, absorption, polarization, and
this is called nonlinear properties [1]. To study moving simple alone axis (z) and measuring the
transmission of the samples in each position (z)

[3], as shown in Fig.(1) [4].

the non-linear optical properties by using the

simplest method is called Z-Scan technique a

Aperture
Lens
Sample
Detector
Laser I
Beam
-7 0 +7

Fig.(1): Z-Scan set up There are two types of Z-Scan technique close aperture to calculate the non-linear

refractive index in Fig.(2)

A
| 5
, D
- e — - —— ] ____l,.i-'
| aser e
- ———— . ."'---- I
L]
i
i—i—b
= X F 4
Fig.(2): Z-Scan technique close aperture [2]
Ch
P
Laser ' :
y
P

Fig.(3): Z-Scan technique open aperture [5]
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And open aperture to determine the absorption  have a high efficiency when used as an effective

coefficient in Fig.(3) media in dye lasers, R6G chloride is a red powder
The rhodamines are based structurally on has chemical formula C, H,y CLN 20, with highly

xanthenes [6] and the wavelength region (500-700 soluble and has characteristic molar mass (479.02

nm) and are generally efficient [7], R6G chloride g/mole), the structure of R6G is shown in Fig.(4).

H3C

Fig.(4): the structure of R6G

Polyvinyl alcohol (PVA) 1is important good charge storage capacity [8, 9], the structure
polymeric materials and has many properties of PVA in Fig.(5).
such as relative low cost, dielectric material and

Table (1): Properties of PVA [11]

Appearance White powder
Melting point 230 n
T g (dry film) (75-85)
Stability to sunlight Excellent O H

Fig.(5) polyvinyl alcohol [10]

2. Experimental where

W: weight of the dissolved dye (gm)

Mw: molecular weight of the dye (479. 02
gm/mol)

2. 1. Sample preparation
The powder of R6G dye is accurately
weighted.

Solutions of concentrations (1x10%, 5x10, V: the volume of the solvent (ml)

1x107, 1x10¢ and 5x10°° mole/liter) in methanol

solvent were prepared by
e MwV=C

1000 CoaV,=CoxV,n. 2) N
AL
ARHIR

C: the dye concentration (mol/l)
The prepared solutions were diluted

according to the following equation:

Quarterly Adjudicated Journal for Natural and Engineering Research and Studies 87




Khawla J. Tahir / Hawraa H. Obeed Vol. 1, No. 1 and 2, P.(85-96)

where 2. 2. Results and discussions:

C,: primary concentration To study the linear and nonlinear optical
C,: new concentration properties of the R6G and PVA films of different
V : the volume before dilution thicknesses.

V,: the volume after dilution 2. 3. Spectra of absorption and fluo-
Dye R6G doped polymer PVA

Dye doped polymer films were fabricated by rescence:

The Spectra of absorption and fluorescence for
films R6G and PVA in methanol for different thickness
(2,4, 6,8, 10, 29 um) of the polymer (1x10 mole/

liter) concentration are shown in Fig.(6) and Fig.(7).

casting method, the solution of the polymer is
prepared by dissolving the amount of polymer

(0. 7 gm in 10 ml of water solvent).

0.16 | ,
e —®—2.m
b
.‘ \ . 4 um
; L _"‘_Bpm
012 + i L — 8 um
| | —— |
#I‘Q, 'I 10 um
4 iy
PII?. |
8 0.08 =
<C
0.04
0.00

500 600 700 800 900

Wavelength (nm)
Fig.(6): spectra of Absorption for different thickness
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30 H ——2 um .
l ’& —=—4 um
1§ I ¢ E —— B um
iy % —+—8um
‘r‘ [ E =10 um
20 " ¢ t 29 um|
{ %
S (%
: 3
o '
’
»
'
0 1 1 i 1 i 1 it 1
500 600 700 800 9200

Wavelength (nm)

Fig.(7): spectra of Fluorescence for different thickness

Where (t) is the thickness of sample and T is
the transmittance, and the extinction coefficient

2. 4. Linear Optical properties:

The linear absorption coefficient of R6G and

PVA was determined for both wave lengths using  is obtained interns of the absorption coefficient,

the formulae [12]. M
. = g (4)
o,=—[n—
0 t T ........... (3)
Table (2): Linear optical properties for R6G and PVA in different thickness and concentration (1x10-6 mole/liter).
T% T% Kx107 | Kx 107
t (um) a,cm’ n a,cm’ n
532 nm 1064 nm 532 nm | 1064 nm
2 87.2634 | 681.2 1. 7056 99. 689 15.57 | 1.0822 | 28853.38 | 1318.99
4 84.4413 | 422.78 | 1.8187 99. 212 19.78 | 1.1342 | 17907. 56| 1675.63
6 84.2724 | 285.2 1. 8254 98.915 18.18 | 1.1595 | 12080. 13 | 1540. 09
8 83.913 | 219.24 | 1.8399 98. 689 16.49 | 1.1768 | 9286.28 | 1396. 92
10 78. 1746 | 246.23 | 2.0769 98. 435 15.77 | 1.1949 [ 10429.49 | 1335.93
29 70.9455 | 118.36 | 2.4029 97.714 7.97 1.241 | 5013.34 | 675.17

1l Lh
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2. 5. Nonlinear optical properties: I,=2p/awi........... (9) [14]
Z-Scan technique close aperture to determine 1, is intensity of th laser beam at the focus (Z = 0)
the T and T P: power of laser beam
Where Tp is the maximum transmittance and W,: the beam radius at the focal point
T , 1s the minimum transmittance L, = (1-exp™) j oy (10) [13], L ;:the
The non-linear refractive index was measured effective length of the sample, t: is the sample
by the formula [13] thickness, a: linear absorption coefficient.
n,=Ao /I, L, koooooinii. (5) from the open aperture Z-scan data, the
where AQ | = ATP_V /0.406. ........... (6) nonlinear absorption coefficient is estimated [ 13]
Where AQ is the nonlinear phase shift B= £ AT (a1
AT =T _Toii... (7) [13] L,
r _V27L' Py Where AT is the one peak value at the open
T e (8) aperture Z-scan curve.
20
18 —_ =y *
6 |- /\/
14 I "
19.6
18.9
220 1 A Lt . 1 L ]

215-:_‘_8“”‘ -

21.0 |- P_\‘\/\\ﬁ—l

20.5

L 1 "
216 | —*—6um -

Normalized transmission

Z (cm)
Fig.(8): Closed aperture Z-Scan for R6G and PVA in wavelength

532 nm in different thickness and concentration (1x10°¢ mole/liter).
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16.2

15.9
19.8 F

19.5

19.2
213

Normalized transmission

Khawla J. Tahir / Hawraa H. Obeed

Z (cm)
Fig.(9): Open aperture Z-Scan for R6G and PVA in wavelength

532 nm in different thickness and concentration (1x10¢ mole/liter).

Case 1: In A =532 nm and /, = 49. 147 x 10° mW /[ cm?

Table (3): The results of nonlinear optical properties for R6G and PVA by the Z- scan.

t(um) AT AQ nz(c—mz) x 107 T B (‘12)
old (Rad) mw e mw

2 1. 08 2. 66 24. 52 20.5 6.3

4 0. 85 2.09 9.79 27.37 4.3

6 0.59 1.45 4.5 22.5 2.3

8 1.21 2.98 7 21.5 1.7

10 1.31 3.23 6.28 19.72 1.3
29 4 9.85 6.9 16. 56 0.388

1l Lh
ARHIR
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From this Table it can be shown that higher linear absorption coefficient () increases with
nonlinear refractive index (n,) obtained when the  the decreasing of the thicknesses.

thickness is (2um), we also note that the non-

15.6

—e®—29,m
15.0

14.4

13.8

16.2 —*— 10 um

163 |-

13.8 |-

135 |- *

12.3 ®

12.0 |-

Normalized transmission

13.5

13.0

12.0
21.5

125 |-

21.0 |-
20.5 |-

200

-6 -4 -2 0 2 4 €

Z (em)
Fig.(10): closed aperture Z-Scan for R6G and PVA in wavelength

1064 nm in different thickness and concentration (1x10-6 mole/liter).
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255

25.0

245

249

24.6

243

24.8

246

24.4
25.2

249

246

Normalized transmission

25.0

245

24.0
22.5

224

223

1064 nm in different thickness and concentration (1x10-° mole/liter).
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°
— ®— 29 um
1 1 1 1 1 | 1
—®—10um B
B )
= 1 l 1 | 1 | 1
L ]
—®*—8um
.’W//\
_._V—\\
—®—2um .
L I L L I L
-4 -2 0 2
Z (cm)

Fig.(11): open aperture Z-Scan for R6G and PVA in wavelength

Case 2: In A = 1046 nm and /, = 72. 737 x 10° mW /[ cm?

1l Lh
ARHIR

Quarterly Adjudicated Journal for Natural and Engineering Research and Studies 93




Khawla J. Tahir / Hawraa H. Obeed

Vol. 1, No. 1 and 2, P.(85-96)

Table (4): The results of nonlinear optical properties for R6G and PVA by the Z- scan.

t(jum) AT A0 n (c—mz) x 107 T B (clz)
Py (Rad) “mw max mw
2 1.3 3.2 37.3 22.44 4.37
4 1.2 2.96 17.3 25. 11 2.5
6 0.73 1.8 7.03 25.3 1. 65
8 0.47 1.16 3.4 24. 85 1.22
10 2.07 5.1 11.97 24. 87 0.97
29 1.47 3.6 2.9 25.62 0.35
This Table shows that the nonlinear refractive Table (5): The results of E. g for different thickness
index (n,) increases with the decrease of the t(nm) E.g
thickness except when the value (t = 10um), we 2 2.1
also note that the non-linear absorption coefficient 4 2.2
(P) increases with the decrease of the thickness. 6 2.21
From this Table shows that the energy gab 8 2. 22
increase with increasing the thickness. 10 2. 23
29 2.25
2.26 ~
2.24 -
2.22 A ——Eg
2.2 -
2.18 -
Eg 2.16 -
2.14 -
2.12 -
2.1 -
2.08 T T T T T T )
0 5 10 15 20 25 30 35
t (um)

Fig.(12): Energy gab for different thicknesses
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Abstract

In this research the absorption and fluorescence spectrum in the range (400-700) nm for
(Rhodamine 6G, Rhodamine 3GO, Rhodamine B and Rhodamine C) mixture which belong to
Xanthene family were studied in the ratio (1:1:1:1), it has dissolved in chloroform to prepare different
concentration (5*10°¢, 1*107, 3*10, 5*%10, 7*10%, and 1*10*) mole/L at room temperature.

We notice that the absorption intensity, bandwidth of absorption spectrum and stock shift are
increased with increasing concentration, and this agree with Beer-Lambert law. The quantum

efficiency of the dissolved Rhodamine mixture in chloroform has been calculated by using the
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same above concentration and their results are as follows (70%, 71%, 94%, 76%, 68% and 58%)
respectively. The radiative life time have been computed as given (0. 08, 0. 18, 0. 65, 0. 99, 1. 25,
and 1. 44) nanosecond respectively. Fluorescent life time have been also computed as given (0. 05,
0.12,0.61,0.75,0. 86 and 0. 84) nanosecond respectively.

Keywords
Xanthene’s dye, Rhodamine 6G, Rhodamine 3GO, Rhodamine B, Rhodamine C, Laser dye.
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1. Introduction
Lasing dyes are generally defined as
substances capable of emitting light when
stimulated and typically have, as their lasing
media, dye compounds composed of conjugated
double bonds [1].

Xanthene dyes are those containing the
xanthylium as chromophore with amino or
hydroxy groups meta to the oxygen as the usual
auxochromes. Rhodamines are commercially the
most important amino xanthenes. The organic dye
laser has found many applications in scientific
research because of its unusual flexibility [2].
Many experimental and theoretical works
concerning the spectral properties of xanthene
dyes were done because of their great promising
results in solar concentration and nonlinear optics
device applications.

There are large amount of data about laser
dyes from many authors, Alaverdyanl R. B.
and co-workers studied Luminescence spectrum
thermal properties of Rhodamine 6G doped
film
between cholesteric liquid crystal layers [3].
Kailasnath M.

energy transfer and optical gain studies of FDS:

polymethyl metacrylate sandwiched

and co-workers studied the

Rh B dye mixture investigated under CW laser
excitation [4]. Bahattab M. A. and co-workers
studied Photostability of Liquid Mixture Based
on Rhodamine 590 Dye in Vinyl Acetate Polymer
Solution [5]. Ali B. R. studied the energy transfer
in dye laser mixture (1-Fluorescient+1-Rh 6G)
[6], Ali H. Al-Hamdani study the spectroscopic
properties for Rodamine 3GO [7], Rodamine
B [8] dissolved in chloroform, Fluorescein

Sodium dye in Ethanol [9], mixture of R6g and

Rc dissolved in chroform [10] and R6G doped
PMMA [11].

In the present work we study spectral
properties of (R6G, R3GO, RB and RC) which
is efficient laser dye and covers the wavelength
region from 500 to 700 nm.

2. Materials and methods:

Solutions of different concentrations of four
dyes (R6G, R3GO, RB and RC) in chloroform
solvent were prepared from given weight of dye
powder, according to the following equation:

we MwxVxC -y
1000

Where: W weight of the dissolved dye (gm),
Mw molecular weight of the dye (gm/mol),

V' the volume of the solvent (ml), C the dye
concentration (mol/1).

The prepared solutions were diluted according
to the following equation:

CaV,=CqxV,...(2)

Where: C, primary concentration, C, new
concentration, V, the volume before dilution, V,
the volume after dilution.

The spectrum of the molecular fluorescence
F () gives the relative fluorescence intensity at
wave-number (0), this is related to the quantum

efficiency by the following equation [4].
q, :jF(z}) do ... (3)
0

In order to evaluate absolute quantum
efficiency, we have to consider both the radiative
and non-radiative processes taking place in the

medium, therefore

K K
i _ fm @)
Kfm + ZKd Kfm + KIC + K[SC

Also Since K, =1/t,_andt.=1/(K,_+XK))

qu =
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Therefore, H,, N, O, CI, molar mass (479. 02 g/mole).
g, - Y ]3 F()di ... (5) 3. Rhodamine 3GO chloride; molecular formula
T % C,,H, N, O, Cl, molar mass (451. 02 g/mole).

Where, . is the radiation life time can be

calculated using relation as follow,

lez. 88 10° n2 (v'3) [ £ (W dv ... (6)
fin

Where, n is refractive index of a medium,
is wave number at the maximum absorption, and
[£(0) d ¥ is the area under the absorption spectrum
curve as a function of the wave number [4].

The
spectra of the samples are taken by using a
spectrophotometer (Metertech, SP8001, UV/VIS

spectrophotometer), and the emission spectra

measurements of the absorption

taken by wusing (Spectrofluorometer-model
SL174, Elico). Refractive index is taken by using
Refractometer (Bellingham and Stanley Ltd,
Tunbridgewells, ABBE60, England).

Xanthenes derivative dyes used in this work are:
1. Rhodamine 6G which also called Rhodamine

590, Basic Rhodamine Yellow, molecular formula

C, H,, N, O, Cl, molar mass (479. 02 g/mole).
2. Rhodamine B which also called Rhodamine

610, Basic Violet 10, molecular formula C,,

4. Rhodamine C, molecular formula C,, H,
N, O, Cl, molar mass (479. 02 g/mole).

3. Results and discussion

The absorption and fluorescence spectral of
dye mixtures at different concentrations in the
ratio of (1R6G: 1R3GO:1RB:1RC) are shown in
Table(1) and Fig. (2), (3), (4), (5), (6), (7), (8)
and (9) respectively.

From these Figs. we can observed that
absorption intensity at maximum wavelength
is increased with increasing concentration of
dye mixture and this is in agreement with Beer
— Lambert law. Also it is noticed from Fig. (1)
that the bandwidth of the absorption spectrum
are increased with increasing concentration of
dye mixture and these behaviors are due to the
increase in concentration which produces an
increase in number of molecules in volumetric
unit which effect in the energy state.

From Table (2) one can observe that the radiative
life time and fluorescence life time increase with

increase in the concentration. The fluorescence life

Table (1): The wavelength at relative maximum intensity for absorption and Fluorescence of dye mixtures at
different concentration in the ratio of (1IR6G: 1R3GO: 1RB: 1RC).

Dye ratio Conc. Wavelength Absorption Wavelength Fluorescence
(mole/L) | (ABSmax) nm Intensity (Fmax) nm Intensity
1:1:1:1 5*%10-6 535.76 0.3069 547.5 154
1:1:1:1 1*10-5 537.12 0.4912 549.5 3371
1:1:1:1 3*10-5 535.76 1. 1816 555.5 3570
1:1:1:1 5*10-5 541.55 2.3673 575 1145
1:1:1:1 7*10-5 538. 66 2.5044 577.5 918
1:1:1:1 1*10-4 528.42 2.6157 583 531
i
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Fig. (1): Absorption spectrum for mixture of (1IR6G: 1R3GO: 1RB: 1RC) at different concentration
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Fig. (2): Absorption and fluorescence spectrum for mixture of (1IR6G: 1R3GO: 1RB: 1RC) at concentration

(5*10°mole/L).
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Fig. (3): Absorption and fluorescence spectrum for mixture of (1IR6G: 1R3GO: 1RB: 1RC)at concentration
(1*10°mole/L).
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Fig. (4): Absorption and fluorescence spectrum for mixture of (1IR6G: 1R3GO: 1RB: 1RC) at concentration

(3*10mole/L).
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Fig. (5): Absorption and fluorescence spectrum for mixture of (1IR6G: 1R3GO: 1RB: 1RC) at concentration

(5*%10mole/L).
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Fig. (6): Absorption and fluorescence spectrum for mixture of (1IR6G: 1R3GO: 1RB: 1RC) at concentration
(7*10°mole/L).

JAL
HRHIR

’] 02 Quarterly Adjudicated Journal for Natural and Engineering Research and Studies




Vol. 1, No. 1 and 2, P.(97-104) Ali H. Al-Hamdani / Slafa LIbrahim / Hussein Ali Hadi Al-Hamdani [JJ|j

1.2 1.2
— Absorption
— 17 T 1
= —— Fluorescence —
< S
o 08 1 T 08 &
2 5
8 0.6 - T 06 %
S S
s 0.4 - T04 &
= <
Y- 0.2 + 0.2
0 T T T T T T T 0

400 450 500 550 600 650 700 750 800

Wavelength (nm)

Fig. (7): Absorption and fluorescence spectrum for mixture of (1IR6G: 1R3GO: 1RB: 1RC) at concentration
(1*10“*mole/L).
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Fig. (8): The stock shift between absorption and fluorescence spectrum of samples.
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Fig. (9): The maximum wavelength of absorption and fluorescence spectrum of samples.
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time was less than radiative life time because of
non radiative processes. The results indicate that
the best concentration was the lower one (3*10-5
mol/l) which quantum efficiency equal 94. 41%
so this dyes concentration can be used to improve

solar cell conversion efficiency. But since the

Vol. 1, No. 1 and 2, P.(97-104)

other important parameter (stock shift) was small
(only 19. 7 nm) which offer a small matching
between the solar spectrum and silicon solar cell
responsively. So one conclude that there is a large
leakages in the collected data about dye properties

and there is a great interest must focus on this filed.

Table (2): The stock shift, quantum efficiency yield, radiative emission probability, radiative life time, and
fluorescence life time of dye mixtures at different concentration in the ratio of (1R6G: 1R3GO:1RB:1RC).

Conc. Quantum

(mole/L) Stock shift (nm) efficiency % Kfm 1fm (nsec) | tf(nsec)
5*%10-6 11.74 70. 39 12. 0052 0. 0832 0. 0586
1*10-5 12. 38 71.12 5.5416 0. 1804 0.1283
3*10-5 19.74 94. 41 1. 5225 0. 6568 0.6173
5*10-5 33.45 76.22 1. 008 0.9913 0. 7556
7*10-5 38. 84 68. 66 0.7962 1.2559 0. 8623
1*10-4 54.58 58.96 0. 6939 1. 441 0. 8496
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Abstract

The legacy system is important Islamic sciences that are interested of the legacy of the dead and
all deserve have enacted laws of the Book of Allah (Quran), it is depending on the social state of the
dead and the relation of heirs with the dead. An origin of huge discussion, both inside and outside
the Muslim group is the Islamic law of legacy. This research deals with the use of decision Tables in
distribution of an inheritance that can use by the judge or anyone that need to know how to compute
the share according to Iraqi Personal Status Law.

The Tables consist of the first and second relation heirs, for the purpose of simplifying these
Tables were taking into consideration the organizing of these Tables. The main Table isolated into
sub-Tables, which additionally branch out to other sub-Tables as legacy cases. The Tables are the
knowledge base of the expert system that take the information on it and then make it as the fact in

the rule base.
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In this research the user input the information about the dead as an answer of expert questions,
according to these answers the system moves to sub-decision Table. The decision Tables contain all
the information that the user need, after the questions finish and the information use as the facts of

the expert system then the share of the user appear according the Holy Quran.

Keywords
Expert System, Heirs, Inheritance Share, Knowledge Base, Legacy.
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1. Introduction

Inheritance is the transmission the legacy of
the dead person to the successor of the children or
grandchildren or kinship. Upon the death of the
person is the distribution of the estate (movable
and immovable property of the deceased) to his
heirs in accordance with the personal status law
or by Iraqi views and jurisprudence own doctrine
of the dead (within Islamic jurisprudence), which
are referenced as appropriate.

The subject of inheritance is very large and
complex, it depends on the social situation of
inherited or dead and some neighborhoods on
the degree of inheritors. Sometimes the shares
are computed or distributed in a wrong way, so
the idea of design the decision Tables and use
it in expert system were simplified the way to
distribute of the share in a perfect way [1].

An Artificial Intelligence System (Al) is found
to solve many problems in life, it contains a special
domainthatiscalledexpertsystem.Anexpertsystem
is a machine program that simulates the judgment
and conduct of a human or an association that has
expert knowledge and experience in a specific
field [2]. The way that prompts the advancement
of expert system is unique in relation to that of
accepted programming methods. The idea for
expert system development come from the subject
domain of Al, and obliges a flight from routine

figuring practices and programming procedures [3].

2. Motivation

There are several attempts to mechanize some
aspects of the distribution of inheritance and
programmed on a computer. C. CRAIG, et. al
explained in 1991 how can the children benefit
from their parents’ legacy by a design SELF

prototype system that uses interpreting an object’s
parent as shared parts of the object. They deal with
the unordered and ordered multiple inheritance and
how to send it in unique sender path to simplify the
work [4]. S. Nadia in 2003 showed the women’s
property and inheritance rights only, she discussed
the complexity that the woman’s face when the
national law is growing so she suggested the
development of strategy on women’s rights in the
United States to insure her share [5]. N. Zaini, et.
al discussed in 2012 the distribution of Inheritance
according two factors, Islamic low and the legacy
of the dead. It takes the share in different Muslim
community and compares it with the court and
the challenge faced Sharia law. The research
discusses the inheritance in three countries as a
case study: Beaufort, Sabah and Malaysia [6].

In this research the idea of decision Tables
was used for the purposes of calculating the
distribution of the estate and heirs shares so as to
help the judges in determining the rights of the
heirs, according to his Iraqi al-Shara, the expert
system uses these Tables as facts for calculating
shares of heirs correctly.

The next section covers the expert system
structure and information about each component
and section 3 discusss the proposed system, the
definition of decision Table and how to build
it. In section 4 the result of the expert system is

shown as a number of forms.

3. Methodology and components

The PC program that addresses and reasons
with learning of any power subject with a point
of view to handling issues or giving direction is
an expert system.

Expert system needs to take care of issues
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effective access to significant area knowledge
base, and a thinking system to apply the
information to the issues they are given. Typically,
they will additionally need to have the capacity
to clarify, to the users who depend on them, how

they have arrived at their choices. They will

Vol. 1, No. 1 and 2, P.(105-114)

for the most part expand upon the thoughts of
knowledge representation, creation leads, hunt,
et cetera, that we have effectively secured.

The expert system consists of four components
knowledge base, Rule base, Inference Engine

and user interface as shown in fig. 1 [7].

Domain Expert

Transfer of Expertise

Control Structure

F 3

Y

Knowledge Knowledge Structure

Y

Engineer

Inference
External = - _Eng_lne_ _ _ | Knowledge
Interfaces [ o Working - - Base
Memory
A J y
YI 1 Problem Data I
YI . Solutions Updates
YI v
Data Bases |
Spreadsheets User Interface

Executable Programs

(Consultation/Explanation)

Fig. (1): Expert system components

3. 1.

The knowledge base contains the area

Knowledge base

particular information needed to solve the
problem. The knowledge base is made by the
knowledge engineer, who conducts a progression
of meetings with the expert and arranges the
learning in a frame that can be directly utilized
by the framework. The knowledge engineer
needs to have the learning of KBES (knowledge
base of expert system) innovation and ought
to know how to add to a specialist framework
utilizing an improvement domain or expert
system advancement shell. It is a bit much that
the information designer be capable in the area
in which the expert system is being produced.

Be that as it may, a general learning and nature

with the key terms utilized as a part of the area
is constantly attractive, since this won’t just help
in better comprehension the space information
however will likewise decrease the corresponding
hole between the knowledge engineer and the
expert. Before deciding on the structure of the
knowledge base, the knowledge engineer ought to
have a reasonable thought of diverse knowledge
representation plans and the suitability of each
under distinctive circumstances [2].

3. 2. Rule base

The rule base is the number of rules which
represents the knowledge about the domain. The
general type of a rule is:

If condl

and cond2
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and cond3

then actionl1, action2,...

The conditions condl, cond2, cond3, etc.
are evaluated based on what is the information
known about the problem to be solved (i. e., the
substance of the working memory). A few systems
would permit disintersections in the precursors.
For example, rules like the accompanying would
be permitted [9].

If condl

and cond2

or cond3

then actionl1, action2,...

3. 3. Inference engine

The actuation engine involves working
precepts and principles. It uses a knowledge
base to choose decisions. Following are the steps
that are followed to produce the final output
[diagnostic]. An understanding of the derivation
standard idea is imperative to comprehend expert
systems. The rules are entered as partitioned
standards and it is the induction motor that uses
them together to reach inferences. Since each one
standard is a unit, principles may be erased or
included without influencing different guidelines.
One point of inference rules of surmising
administers over conventional writing computer
programs is that deduction rules use thinking
which all the more nearly look like human
thinking. Therefore, when a conclusion is drawn,
it is conceivable to see how this conclusion was
arrived at. Besides, on the grounds that the expert
system employments. Learning in a structure like

the expert, it may be simpler to recover this data

from the expert [8].

3.4. The user interface

The wuser interface is the method for
correspondence between a user and the expert
system critical thinking methods. A decent expert
system is not exceptionally helpful unless it has
a successful interface. It must have the capacity
to acknowledge the inquiries or directions in
a structure that the user enters and make an
interpretation of them into working guidelines
for whatever remains on the system. It likewise
must have the capacity to decipher the replies,
created by the system, into a structure that the
user can comprehend, Careful consideration
ought to be given to the screen outline so as to
make the expert system seem “well disposed” to

the user [9].
5. Proposed expert system and

decision Table

The proposed expert system is designed to
calculate the share of each person that relates
to the dead in first degree relation such as son,
daughter, wife, husband, father and mother. The
fig. 2 shows the proposed steps of the system.

At the point when a Muslim dies, there are
four duties which need to be performed. These
are:

1. Payment of memorial service costs

2. Payment of his/her obligations

3. Execution his/her will

4. Distribution of remaining home amongst
the beneficiaries as indicated by Sharia.

When the person is dead, the first task is to
determine which of the relatives of the deceased
are entitled to inherit and secondly, to determine

the quantum share entitlement of each of the
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Dead’s information as
facts

Questions that
represent as If - Then

The answers of the
questions process in
inference engine take

from decision table

Show the share in the
interface

¢—

Add new facts from
answers and go to
sub - table

=)

Fig. (2): Proposed system steps

heirs concerned. Muslim inherits from each other

is proven from the Quran [10]:

L 537581

“4:7 There is a share for men and a share for

women from what is left by parents and those

RV B O O [

f**" fk:fi-mﬁ_}fu&m NG

For mén & & ghare of what the parents and closs relatives leave, and for women 5 a
gliare ol whai the parents and chose relatived leave, be it littls or much - an obligatory

ihare

Fig. (3):

nearest related, whether, the property be small or
large—a legal share. “[An-Nisa 4:7]

4. 1. Decision Table designed

Decision Table contains a set of condition’s
cases which produces a set of procedures to
cover all possibilities it depends on the condition
and it’s answer requirement. The Table consists
of two parts: First part, describe the conditions
and range of cases that can be met by these
conditions. The second part, describes all the
measures that must be taken and selection of
actions to be taken at the incidence of the different

conditions. The number of rules in the Table

An-Nisa

covers all possibilities meeting the conditions and
according to the relationship between the number
of conditions and the number of rules 2x (where
X is the number of conditions). In other words,
each condition adds to the Table lead to double
the number of rules, leading to the presence of a
large number rules in the Table. For example, if
the number of cases of the condition is § then there
are 256 rules which affects the facility refer to the
Table and uses it, therefore there were a number
of methods to simplify the Table, including:

1. Combination rules: If the Table has two

rules containing the same procedures and rules
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were identical in terms except for one condition
then these rule are integrated as a single rule.

2. Use a base of else rule: if there was several
groups of cases of the condition lead to the same
result, then the actions of these groups can be
integrated into a single base using the base else rule.

4. 2. The use of Tables

Table inheritance is used to determine the heirs
and their shares of the legacy by reference to the
first Table and in the light of the condition of
existing cases of the Table indicates a particular
reference to the sub-Table and so on.

Example: the case of the fact that the dead
is male, married, has no children, the wife,

father and mother are alive, and has a number of

brothers and sisters.

It is clear from the Table (1) that the case of
example apply to the rule no. 5, and as a result
track this rule sets the Table share a wife is %
from a legacy and then indicates reference to the
sub-Table to find out the rest of the heirs quotas.
When you return to the Table (2) shows the
applicability of the rule of it (the mother alive,
Grandma if she was alive or not, and the number
of deceased brothers and sisters) in this rule sets
the Table identifies the mother’s share is 1/6 of
the estate and the father rest of the estate after the

share of wife and mother.

Table (1): Main information about dead

YE LAY [ AY | YY | Y q A v 1 o ¢ Y Y \ .inJ‘CJYL:-
e B T A T A T R T B A e e T O H i IS W B S3asd
Slololololo|s|olololo|o|o]|o]| gepdsl
e T T 2 T T T e T N (T A T A O O S T (G S B sY 5l 4
A e 73
- Sl oo lo ol -8 lo oSS0l &
3L
18110100l o Ao d]o] ] o AL N
ARNIEAN AVY | ALY
- = === =]=]- - | - IRt
(@] (@] (@] (@]
AR AR EANEEAN i
- | - - -1 =-1-=-1-1-1-1- g3 da
o lo|lo| o
€|l €| €| |& | e |l k|le &€ e g e ERY
V=V V=V [o=Y YV Y IV T [T o= YV YV VYV Y=Y (V-
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Table (2): The branch table from main table
¢ v Y \ bl ey
B 4 o o L) 3 e oYl
e oYl pl s
R

O Y1956

éU\ﬁrY\ PESIW]

= = < T\ fY| o>
O A ol dny
- <\ - - (Yl(‘ 3ot | Lo
RWECENEY
T i b B L | i iy B BL | s i BT 3L
RES Uy ) ) ) Nl e
skl Do It | eVl G It Y Gl
x93l
6. Results the information or questions about the dead (the

In this research, we had taken kins only from  sex, if married or not, has children or not... etc.. )

first grade and second grade. The first Table has  as shown in Fig. 3.

Fig. (3): Dead information

"When the user chooses the answers from the the questions belongs to the children of the dead (if

above Fig., other questions appear in a new form, there is one son or more, one girl or more, if there
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is any child dead and so on) the user is also must must compute not only for the mother or father,
choose one of the three answers as shown in Fig. 4.  but there is Ashab-ul-Furud (heirs with fixed

When the answering part is finished, the share  shares) they must have their share, Fig. 5 shows

Fig. (4): Child’s dead information

the share of them that appears as a message box will be computed and the user will use it in a
in the program. simple way as shown in Fig. 6.

Finally, the share of everyone that stays alive Many cases are taken in on this system, another

ot e B o Eaill) el el | s sy S5 | Sl Al b ALl | By

A :

gy gy

Fig. (5): Ashab-UL-Furud

case 1s if the dead doesn’t have children and his 6. Conclusion
mother is alive, so the share of her is 1/3 but if he has In general the use of the Table is much easier

brothers then the share of her will be 1/6 and so on.  than read texts and on this basis the Table format
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Fig. (6): Final share

was adopted in the announcement of the dates
of trains and planes, as well as the idea of the
multiplication Table in the course of primary
schooling. Therefore the maturity of the heirs
of the inheritance in the Tables according to
the different cases of inheritance simplifies the
calculation of the heir’s rights and reduces from
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Abstract

In this paper we introduce operators defined for functions from Lp for p<1 defined on unit sphere
and then we are using to prove direct inequalities in terms of K-functional. Also we are to prove

some propped related to these operator.
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operators defined for functions, unit sphere, K-functional.
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1. Introduction
For R, the unit sphere U is given by

U= {x = (xq, .., xg) ¢ |x| = (x2 + -+ x2)V/2=1}
IffELp(Ud_l) , p<Tand the mapping f: U%~1 — R, then let us define:

1
/
11l sy = Uy = (Spasl FIP)

And
Li={f:fel, f,.fMeL,}  p<1

For a function f (X) (XEUd'l), which is Lebesgue integrable on udt, d = 3, the average on the
cap of the sphere is given by [1]

B(f,y) =55 )y f@)do() ,t>0 Y

, where; (={y: |y|=1, cost<x .y <1, x, y €Ud1} and x. y is the inner product in R¢ is the

measure on the sphere

For a function f(X) (XEUd‘l) which is integrable on U*', the average on the rim of the cap S (f,
y) is given by [1]
1

St ¥) = 55 Jey=cost f ()Y (0),£>01-2)

, Where;
dy () is the measure (d-2 dimensional) of x on X. y = cost

The Laplace — Beltrami operator on XEUd91 is given by
s BFCO=AfGe/lx) 09
62

AF(x) = a‘”’—); FOO+onnn +oe f(3)

If f €L, (Ud1), p<1, the K-functional can be defined as
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K:A(fA, 21y = inf(lf — glip+ || A

A" g €L,(U41))

K({fAR)p = Ki (AR, (4

Using the definition of B (f, x), for B(f, x) is bounded operator, we get that

”Bt(f’ x)”Lp(Ud_l) = ”Bt(f' x)”p(l' 3)-

if (0)do(x)
‘P(t)t, fx)do(x
< c@IfIL

If A is the Laplace — Beltrami, for € Lf, (U4™1), we get

AB.(f,x) = AB.(f(x)/|x]) (1.6)

;’—,;Bt<f<x1))/|x| +onnet LB ()

5k FedoG))/Ixl+ =+ 2 s [, faddoea)/ 1

<p(t)

—(—ff ;’— f e do )/ I1xl + -+

<p(t)

<p(t) ft’ ox2 f(xa)do(xq))/ x|
=B,(2 £()/Ix])
= Bt(Afrx)

Then:
ABy(f,x) = B (Af,x)
If the collection v,......... , v, 1s an orthonormal basis of the space orthogonal to x, the tangential
gradient of f(x) is defined by [1]

1l Lh
ARHIR

Quarterly Adjudicated Journal for Natural and Engineering Research and Studies




B 5o Samir Bhaya Vol. 1, No. 1 and 2, P(115-124)

grads.f(x) = Ry
When fe L,(U*™Y) , p<1

d
|gradignf (x)| = maxe ) o)

9

2. Auxiliary Result
2.1. Lemma [3]
Suppose f(x) € L3, and

Bi(fx) = (t)f f®)do(x)

SUFX) = o s FOOAY () 10
Af(x)=Af(x/|x]) forx € U,

Then for x € Ud-1 and 0 <t <§ , we have:

Bt(fl X) t_ f(X)

o
1 ~
= mjsind"zejsinz"dp ¢(p)B,(Af,x)dp db
0 0

— [sin®=29 ([ sin®>p [, Af(y)d a(y)dp}d6.

An(c?

t(fx) f(x)=

—%smd 2t ftsinz_de d@f Af (y)da(y)
(t)f sin*~%6 ¢(6)By (Af, x) db
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2.2. Lemma [1]
for & L x, Bi(fx) is given by

Bt(f; X) —
LfQ f_KKf(v + (xcos@ + ésinf)/1 — |v|?)d6 dv.

@(t) y
-1)/2
Where; @(t) = i fot sin®™2 u du

|
&
Q= Bygsint ={v:v.x =0,v.§ =0,|v| < sint},
k = arccos (cost//1 — |v]?), then

J B
ﬁ_f ¢(f5x)

1
= ml [f (v + xcost
+ 6\/1 — v|? — coszt) a(t,v)
—f(x+xcost
— f\/l — v|? — coszt)ﬁ(t,v)] dv

Where a(t, v) and f(¢, v) are close to 1 and arebounded by 1
2.3. Lemma [4]
For f € Le(U%™1), 1< 0 < oo, there exsist g € Ly(U%™1), such that% + % =1

We have:
”EBtBTf”e — & < |<grABtB‘cf)|

< |<g' BtAB‘L'f>|

< |<BtgrAB‘rf>|

< (grad;snBeg, gradian B f)|
Then

”EBtBTf”e — & =< ”gradtanBtgllé ) ”gradtanBTfHB-

3. The main results

In this section we shall introduce our main result

3. 1. Theorem

For B.(f, %), S;(f, x), K(f, A, t?) are given by (1. 1), (1. 2), (1. 4) respectively, we have for
p<1
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If = Bfll.
Proof: ”f_Stf”L

2
We choose g€ Ly,

If = glly + e3g]l < 2K(f,B,¢%);
1B:(f =)= (fF =y < IBG—DIL+1If —glly
<clIBG —Ib+1f —glip] <t

< c() K(f,A, tz)Lp(Ud—l)
< c(p) K(f.A tZ)Lp(Ud—1).

pud-1

p(Ud-1)

Then
IB:(f —9) = (fF =y < 2If —gll}
1S:(f =) = (F =Dy < IS = DIS + 1If = glly
<c[ISG=pIy +1If —gllp], c<1.
Then

IS:(f —9) = (f —lly < 2lf — gl

Using Lemma2.1, we get
1Beg — gllp =

[y sin®=20( ] sin*~p |, Ag(y)da(y)dp}den

< c(p)t2||Ag||p.
1S.9 — gl
= ”%smd ztf sin*~46d6 |, Ag(y)da(y)”
< c(p)t2||Ag||p.
Then
If = Beflly, yary < 2If = glly + c(@)?||Ag]]
= c(K (f.At3), yar
If = Seflly, asy < 21If = glly + @ Bg|]
= cPK (f,5,t%), yay

|76

3.2. Theorem
If L (U*), p<1, then grad, , B is in L (U*') and
c(p)w(®) c(p
lgradeanBef s, < ==l < “2fl,
@
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Proof:
By Lemma 2. 2 we get

[ Be(f, )| =
|<p(t) [/ (v + xcost + &/ (1 — [v]?) — cos?t)a(t,v) —
f(x + xcost — /(1 — [v]2) — cos?t)B(t, v)]du|
< 25Uy [f@+ xcost + §/T=ToP?) = cos0)| v +
Q |f(v + xcost + &/ (1 — |v]2) — coszt)| dv}.
Since

Jya-1 f(x)dx <[ measure of U% [max, cya-1 f(x)]
, then

5B (f 0] < ZEESfL ).

5p(t)
|gradienB.(f, )| = maxg . |32 B (f, )|
Then we get, forp < land f € L3,(U%"1), that

lgradianBe(f D, = [ (gradanBe(f, 0P’

ya-1

= f(|max gBt(f x)| dx) '/

ya-1
< Jyas (225,0171,0| dx)

2y ()
< Z2s.f1L0lL,,

@(t)
since 2v() < @) ,then
@(t) t
1
“gradtanBt(f'x)“Lp < @ W j fx)dy(x)

x.y=cost L
p

()
Dyey,,
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3.3. Theorem
Iff € Lp(Ud‘l) , p<1. Then
% cr(p)
|A7By, B, fll < EE=NIfll, . p<l

------ T

Proof:

Since |AB.Bf||, — & < |ABBf|[,— & , 621
We choose g of in Lemma 2.3, then we get:
”EBtBTf”p — &< ||97'adtanBtg||9 AlgradignB:fllg »

R 1 1
f=>1,and =+ ==1
6 0

i 1/,
lgradeanBeglls = ( f \gradeenB.g|? dx) /o

ya-1
1

1i6-6

b+——— .
=(fUd—1|gradtanBtg| 6" 6" dx)e

1 -
b2 v
= (f a_1lgradenBegl ¢|gradea, Begle dX) X
]
g1 1
j |gradanBegl o|gradi,,Begledx
Ud—1
Assumethat% =q,S0 6 =21 , and g <1 ,then
1 1
17q
1
llgradeanBiglly < f |gradianBegla " |grada, Beg|dx
Ud—l
1
q
1
X |gradeanBegl *|gradi,, Begldx
Ud—l
1
< c(q) % (fUd—1 C(q)|gradtanBtg|qu)q
= C(q)”gradtanBtg”qrq<1 (1. 8).
And
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”gradtanBrflle = j- |gradtanBrf|9dx
Ud—l

1 5+6-6

1
= ([ aslgradeanB.f1°*55dx)

1
1 1.\
< (fya-1lgradeanBf 1751 gradeq, B.f 7dx)

6

1 1
X J |gradtanBrf|e_glgradtanBrflydx

ya-1

A

Assume that % =p SO 0 = % and p < 1, then

”gradtanBTfHG

<=

p—

1_
< j |gradiqnB.f1? plgradtanB‘cflp dx

ya-1

ST

1
X j |grad;an B f1P"|grad,q, B f1P dx

ya-1

<R

< c(p) f (0| gradanB.f1? dx

ya-1

< C(p)”gradtanB‘rf”p ;P < 1(l. 9).
From (1. 8), (1. 9), we get:

”EBtB‘rf”p —& =< C(p, Q) ”gradtanBtg”q ) ".gradtanB‘rf”p
, where: p<1, g<l and p + g=1
Letllgll; = ¢(q) , and by Theorem 3.2 we get:

c(q) c(p)

|1AB:Bf|, — e < —=llglly - —1Ifll,

c?(q) c¢(p)
< CD@ gy

Which, as is an arbitrary, implies our result for r=1.

Repetition of the above consideration implies.
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Abstract

Precise systematic studies on the surface diffuseness parameter of the nuclear potential for the heavy-
ion reactions involving the systems have been achieved by using large-angle quasi-elastic scattering at deep
sub-barrier energies close to the Coulomb barrier height. The single-channel (SC) and coupled-channels
(CC) calculations have been carried out to elicit the diffuseness parameter of the nuclear potential. The
chi square method y? has been used with a view to find the best fitted value of the diffuseness parameter
in comparison with the experimental data. The surface diffuseness parameters have been elicited from the
coupled-channels calculations with inert projectile and vibrational target are in complete agreement with the
standard value which is (0.63 fm) while the single-channel calculations give to a certain extent larger values
in the range from 0.64 fm to 0.65 fm.

Keywords
quasi-elastic scattering, Heavy-ion fusion reactions, deep sub-barrier energies, Coupled-channels
calculations.
PACS number (s)
25.70. Be, 25. 70. Jj, 24. 10. Eq, 27. 70. + q
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1. Introduction

Knowing of The nucleus-nucleus interaction
potential is the main component in the analysis of
nuclear reactions [1, 2] and it has been played a
crucial role [3] so as to describe nucleus-nucleus
collisions [4]. The nucleus-nucleus potential is
the reason in the interaction energy of colliding
nuclei [2, 5, 6], it has been used to estimate the
cross sections of various nuclear reactions [1, 2],
moreover, in deformed nucleus interaction the
nucleus-nucleus potential rely on the orientation
angle of the deformed nucleus relative to the
beam direction [7, 9]. We can define the nucleus-
nucleus potential as the sum of the nuclear
potential Vio which is less defined and the

Coulomb potential V.  which is well-known [1,

C(r
4]. By the precise desé;iption of the Coulomb or
Rutherford scattering [4, 10]. The barrier height
of the nucleus-nucleus reaction rely on the ratio
between the nuclear and Coulomb potentials, that
work at teeny distances between the surfaces of
reactant nuclei [5]. Consequently, the nucleus-
nucleus potential is consist from Coulomb
and nuclear parts, so that long range repulsion
Coulomb potential acts between the protons in
nuclei while the nuclear interaction between
nucleons [5], the nuclear part is commonly
expressed by the Woods-Saxon (WS) form [11],
which is discriminated by the deepness V , radius
r , and diffuseness a parameters [ 12]. The fact that
the WS form of a simple exponential had been
exploited to research the surface characteristic
of nuclear potential [13]. The WS potential has
great importance in nuclear physics due to be
considered reasonable potential [14]. The value

of surface diffuseness parameter which was

Vol. 1, No. 1 and 2, P.(125-140)

accepted, it is around 0. 63 fm has been used for
accounts of elastic and inelastic scattering, which
are sensitive fundamentally to the surface region
of the nuclear potential [15]. We can study the
nuclear potential through quasi-elastic scattering
or fusion experimental data [10].

Quasi-elastic scattering can be defined as
sum of elastic scattering, inelastic scattering and
transfer reaction [ 16, 19], itis very well equivalent
of the fusion reaction [16, 19, 20], which is
defined as a reaction where two discrete nuclei
integrate together to form compound system
[21, 22]. Fusion and Quasi-elastic scattering
are both considered extensive operations and
are complementary to each other [13, 23, 24].
As a result, these interactions are subject to the
same potential and share the same information
about the mechanism of interaction, and both are
sensitive to the channel coupling Impacts (due to
collective inelastic excitements of the colliding
nuclei) at energies near the Coulomb barrier
[19, 20]. Experimentally, the measurement of
quasi-elastic scattering more easier than that
of fusion interaction, particularly at deep sub-
barrier energies [ 13, 20]. As well as note that the
scattering operation is sensitive fundamentally to
the surface area of the nuclear potential, whilst
the fusion reaction is also comparatively sensitive
to the internal fraction [3, 15].

The experimental measurement process to
large-angle quasi-elastic scattering cross sections
are more efficient and easier than the fusion cross
sections [10]. That the perversion of the rate of
the quasi-elastic to the Rutherford cross sections
from unity at deep sub-barrier energies provides

a clear way to set the account of the surface

’] 26 Quarterly Adjudicated Journal for Natural and Engineering Research and Studies




Vol. 1, No. 1 and 2, P.(125-140)

diffuseness parameter in the nucleus-nucleus
potential [13]. Consequently, can be defined the
diffuseness parameter as a landing of the nuclear
potential and thus directly impacts on the barrier
width and the coupling strong points which to
first order rely on the derivative of the potential
[25, 26]. It is one-component parameters of the
WS potential, which is known downhill nuclear
potential in the tailpiece area of Coulomb barrier
[27, 29].

Coupling channel model is an ideal tool to
reproduce the experimental data at the same time
for several processes, such as elastic, inelastic
scattering, particle transfers and fusion within
a unified framework [21, 30]. The inter-nuclear
potential is the most important component in the
coupled-channels calculations [30], such that the
nuclear potential affect the width of the barrier
and the coupling strengths [26]. The channel
coupling is caused by coupling of the internal
degrees of freedom which are included the
transfer reactions and the collective vibrational
and rotational motions with the relative motion
of the colliding nuclei [10, 12, 18]. In nucleus-
nucleus collisions at deep sub-barrier energies
near the Coulomb barrier, observed that the
effect of coupling channels can be neglected,
because reflection probability is nearly unity at
such energies, however, this analysis would be
acceptable for the spherical nuclei collisions [ 10,
12, 15]. The use of coupling channels accounts
does not play an important role in determining the
best value for the diffuseness parameters at deep
sub-barrier energies, but the essential purpose of
employ these accounts is to achieve the effects

of some calculation inputs on the resulting

Khalid S. Jassim / Qasim J. Tarbool

diffuseness parameters. The excitation states
of the colliding nuclei play an important role
to perform coupled-channels calculations [31].

K. Washiyama et al. [15] had been performed
study on the surface characteristic of nucleus-
nucleus potential in heavy-ion reactions using
large-angle quasi-elastic scattering at energies
much less the Coulomb barrier. Consequently,
single-channel was suitable potential model to
describe these energies. They had concluded that
systems which involve deformed target require
the diffuseness parameter between 0. 8 fm and 1.
1 fm, whilst spherical nuclei systems require the
diffuseness parameter of around 0. 60 fm.

K. Jassim et al. [4] have analyzed on the
nuclear potential for heavy ion systems, namely
®Ti, **Cr, and *Ni + ?®Pb systems by using
large-angle quasi-elastic scattering at sub-barrier
energies around the Coulomb barrier height.

This research aims to achieve the surface
diffuseness parameters of inter-nucleus potential
for the systems ™ “s+ Pb by using large-angle
quasi-elastic scattering at deep sub-barrier
energies close to the Coulomb barrier height
and the single-channels and coupled-channels
calculations were Conducted by using CQEL
program which includes all orders of coupling
and it is considered the latest version of computer
code CCFULL [21]. The best fitted values of the
diffuseness parameters in comparison with the
experimental data have been obtained through

the chi square method y* [21].
2. Theory

The nucleus-nucleus potential is consist
from two parts [5] nuclear part V which can

be described well and fairly reasonable by the
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Woods-Saxon (WS) form which is given by [10]:
Vo
1+ exp [%] ()

V(@) = -

where R is a radius parameter of the system,,
vo, a and r, represent the potential depth, surface
diffuseness parameter, and radius parameter,
respectively, whilst r refers to the center -of-
mass distance between the target nucleus of mass
number A and the projectile nucleus of mass
number A, [26].

From another side, Coulomb part V . between
two spherical nuclei with regular charge density
distributions and when they do not interfere is

given by [10]:

Vol. 1, No. 1 and 2, P.(125-140)

where Z and Z_ represent the atomic number
of the projectile and target, respectively, r the
distance between the centers of mass of the
colliding nuclei [4, 33]. When the nuclei interfere,

then the Coulomb potential is given by [32]:

2 2
V) =23 - (£)1.0)

where R _is the radius of the ball equivalent to
the nuclei of the target and the projectile [4, 10].

The collision between two nuclei through the
presence of coupling between the relative motion
of the center of mass of the colliding nuclei r ~
= (r, r) and the nuclear intrinsic motion ¢&. The

Hamiltonian for the system is giving by:

HG.§) = = 202 + V() + Ho(©) + Vioup (-6 (4)

where r refers to the center of mass distance
between the colliding nuclei, pis the reduced mass
of the system while V (r) is the naked potential

in the absence of the coupling where V (r) = V

(r) + V_(r), H, (§) represents the Hamiltonian
for the intrinsic motion, Ccoup is the mentioned
coupling [4]. The Schrodinger equation for the

total wave function would be given by [4]:

(— 52 + V() + Ho(®) + Veoup G- DIVGE) = BYG-) (5)

The internal degree of freedom & principally

has a limited spin. We can write the coupling

Hamiltonian in complications as [4]:

Vcoup G.&= ZA>0.uf;l (T)Y/’lu(f')-T/lu(E) (6)

YM (f) refers to the spherical harmonics and
T, (&) refers to the spherical tensors, which are
built from the internal coordinate. The sum is

taken over all values of excluding for A = 0 since

it is originally considered in V (). The expansion
basis for the wave function in equation (5)
for a fixed total angular momentum J and its

z-component M is defined as [4]:

(+SI(UDJM ) = Ry by Ty |JM )Y, (F) @rim, () (7)

where | refers to the orbital, I represents the

internal angular momenta, and represents the

wave function for the internal motion which
fulfills [4].
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Ho(§) Prim, (§) = €n @um, () (8) expanded with this basis as [4]:
The total wave function y (r. ) has been

PG = ) b i aryu

n.l.l (9)
The Schrédinger equation (equation (2)) can then be written as a group of coupled equations for
u, (r) [4]:
h? d? [(l+1Dh? }
[_ZF TV e 2ur? E+ E"] Uny (1) + z niJ;n ar iy () = 0.(10)

Al

Terms the coupling matrix elements is given by [4]:

nlJnll(T) ={/M (n”)lvcoup(r ‘f)l (n L. I)]M>
= > O UM KTl T ) x @I+ DEI+ 1) {Il lI ﬁ} an
A

The reduced matrix elements in equation (11) is defined by [4]:

| Vil V) = AUt 2l ) QI 12

Since is freelance of the coefficient M, the equations. For heavy-ion fusion interactions,
coefficienthas been suppressed as seeninequation  these equations are commonly resolved using the

(11). The equation (10) is called coupled-channels  incoming wave boundary conditions [4]

r
uly )~ Ty exp =1 [ dos dF | 1 <1
Tabs
Hl(_) (knlr)Sn,ni5l,li5I,Ii 14)

i
- - Kouri , T — 0
2\ o B ) O ()
knpr = \/ZH(E - Enl)/h o knyg =k = +/2uE /h?

The local wave number is defined as [4]:

2 [(I + 1)h?
kit (1) = |5 (E— e O l,nw)) (15)
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Once we obtained the transmission coefficients
the penetrability during the Coulomb barrier is

given by:

kn (Ta s)

is the wave number for the entrance channel.
The fusion cross section for unpolarized target is

given by:

+1
qus(E) = ]

2li+1 Pi
]Mll

(E )(17)

When the initial intrinsic spin = 0, then the
initial angular momentum=J, with the coefficients
and are suppressed in the penetrability, equation
(17) then reads [4]:

s
= — J
Opys (E) 2 ]E 2] +1P/(E) 18)
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where P’ (E) is the penetrability which is
affected now by the channel couplings. Unlike
to the calculation of fusion cross sections, the
calculation of quasi-elastic cross sections usually
requires a large value of angular momentum so
as to obtain converged results. The potential
pocket at (r = r,, ) becomes superficiality or even
disappears for such large angular momentum.
Hence, the incoming flux in equation (13) cannot
be correctly identified. Therefore, the quasi-
elastic problem commonly performs the regular
boundary conditions at the origin rather than
using the incoming wave boundary conditions.
When using the regular boundary conditions,
a complex potential V, (r) = V,/ (r) + iw (r), is
needed to simulate the fusion reaction. Once the
nuclear S-matrix in equation (11) is obtained, the

scattering amplitude can then be calculated as [4]:

£J(6.E) = lzﬂf i/t ellorEraE-ennl [27171Y,(6)

o, is the Coulomb phase shift which is given
by [4]:

o, = P+ 1+ i)l (20)

fc(6.E) = m

n is the Summerfield parameter, which is
given by, we can be evaluated the differential

cross section by using equation (19) [4]

ML(GE) = 2111 |fu (6.E)|? (22)

(55— 811,011,) + f-(0-E)8; 1,614, (19)

While f_is the Coulomb scattering amplitude
which is given by [4]:

[—mln(sm ( ))+2wo (E)]

(21)
we can be evaluated the Rutherford cross

section by using equation (21) [4]

daR(H E)

=|f.(6.E)|* = _CSC4( ) (23)
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3. Procedure

The single-channel and coupled-channels
calculations have been carried out using CQEL
program, which is considered the latest version
of computer code CCFULL [21]. This code
solves the Schrodinger equation and the coupled
equations exactly [33]. The chi square method
x> was considered normalization factor between
the theoretical calculation and the experimental
data to avoid systematic errors in the present
work where the data with do /do,>1 were
excluded from the fitting proceedings [4, 12]
This calculations were made using a WS form
for the nuclear potential, which is consists of
real and an imaginary components [4, 12].
The values supposed for the parameters of the
imaginary part (w =30 MeV,r, = 1.0 fm and a
= 0. 1 fm) result in trivial strength in the surface
region [24]. The imaginary potential was used to
account for the rather small internal absorption
from barrier penetration [ 12]. The imaginary part
of the potential remained inside the Coulomb
barrier, the results were insensitive to variations
of the imaginary potential parameters [4, 12]
The Woods-Saxon (WS. The parameters of the
real potential were researched to get the best fit
to the experimental data, so it were reproduced
for all interactions [4, 12] The Woods-Saxon
(WS. The radius parameter r0 is taken to be 1.
2 fm, while the values of potential depth VO

Khalid S. Jassim / Qasim J. Tarbool

depended on the diffuseness parameter are taken
to be 62. 5 MeV and 80. 5 MeV for the .S+ .Ph
and S+ Pb systems, respectively. The radius of
the target was taken as R =r_A'” such that r
= 1. 16 fm while for the projectile R =r A
sor = 1. 22 fm. The calculations are performed
at scattering angle of 6, = 170¢ for the S+ Pb
system, while 6, , = 159¢ for the |.S+", Pb system
[34, 37]. The experimental data of the quasi-
elastic cross sections at deep sub-barrier energies
for all systems were taken from the Ref. [36, 37].
We find that the deep sub-barrier region can be
defined in this way corresponds to the region
where do_/dc, >0.95 for s+ Pbreaction, do_/
do, > 0. 93 for s+ Pb reaction. We analysis
and plot the calculated ratio of the quasi-elastic
to the Rutherford cross sections as functions of
the center of mass energies, in order to make
sure that the calculations are properly consistent

according to the available experimental data [24].

4. Results

4.1. The :zS +zgsz reaction

This reaction involve spherical nuclei for
both projectile 'S and target P [15]. The
characteristics of the single-quadruple phonon
excitation for each nucleus are shown in the Table
(1), where B, ho, J, m, and A are the deformation
parameter of the phonon state, excitation energy,
angular momentum, parity and vibration mode

respectively. [31]

Table (1): The characteristics of the single- quadruple phonon excitation for the nuclei.

Spherical Nuclear B, ho (MeV) J" A
s 0.312 2.2303 2+ 2

“Pb 0.0553 4.0854 2t 2

"s 0.252 2.1276 2+ 2
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In the S+.Pb system, the diffuseness
parameter have been discussed in four states, in
the first state we considered the projectile s as
well as target *Pb as inert nuclei (SC), while in
the second state we considered the target nucleus
“"pb is vibrational coupling with deformation
parameter B = 0. 0553 to the state 2°(4. 0854
MeV), while the projectile nucleus S is inert, the
third state, we assumed that the projectile nucleus
“s is vibrational coupling to the state 2* with
deformation parameter B = 0.312 (2.2303 MeV),
while the target “,Pb is inert, in the last state
we assumed that projectile S as well as target
“"Pb nuclei are vibrational coupling to the state
2*. We used single-quadruple phonon excitation
for the projectile and target nuclei which were
vibrational excited. The values of the diffuseness
parameters (a) have been obtained from SC and
CC analysis, as well as others parameters of WS
potential (radius r, and depth potential v ) and
the values of y* fitting between experimental and
theoretical data for the 'S+, Ph reaction were
shown in Table (2).

Vol. 1, No. 1 and 2, P.(125-140)

By observing the results in Table (2), we
find that the better suitable value diffuseness
parameter which have obtained from SC analysis
(where the projectile ?ES and target Zzsz nuclei
are inert) is 0. 65 fm with ¢?>=0. 178, this result
considered very near for standard value a = 0. 63
fm, and represented by the hard line in Fig.(1)
(a), while the dashed line represents the single-
channel accounts with the diffuseness parameter
is 0.55 fm was drawn for the comparison.

The better suitable value of the diffuseness
parameter which have obtained from CC analysis
(where we assumed that the projectile s as inert
with vibrational coupling for target *, P nucleus)
is 0.63 fm with ¥*=0.120, this result considered
fully compatible with the standard value 0.63 fm,
this is illustrated clearly through preview the hard
line in Fig.(1) (b), The dot-dashed line in Fig.
(1) (b) represents the result which obtained from
CC analysis (where we assumed that the target
as inert with vibrational coupling for projectile
nucleus) with diffuseness parameter is 0.62
fm and y¢*=0.126, the dashed line in Fig.(1) (b)

Table (2): parameters of WS potential a, r, and v, and values of ’fitting between experimental and theoretical

data for different types reactions when the excited nuclei at vibrational excitation state with single-quadruple

phonon.

Type of reaction a (fm) r0 (fm) V0 (MeV) X2
SC (Inert + Inert) 0. 65 1.2 62.5 0.178
CC (Inert + Vib.) 0.63 1.2 62.5 0. 120
CC (Vib. + Inert) 0.62 1.2 62.5 0. 126
CC (Vib. +Vib.) 0.61 1.2 62.5 0.112
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Fig.(1): Comparison of single-channel and different types of coupled-channels accounts with experimental data
[15] (Referred to as points with error bars) for the system. In the upper panel (a) the hard and dashed lines
represent the results of SC analysis at a = 0. 65 fm (represents the better suitable value of diffuseness parameter)
and a = 0. 55 fm respectively, while the hard, dashed and dot-dashed lines in the lower panel (b) represent the
results of CC analysis at a=0. 63 fm, a=0. 61 fm and a=0. 62 fm respectively
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represents the result which got from CC analysis
of the

colliding nuclei (where the projectile *'s and target

with collective vibrational excitations

nuclei are vibrational coupling to the state 2*) with
diffuseness parameter is 0. 61 fm and ¥*=0.112.
The hard lines in Fig.(2) shows, the dcsqel/dcR at
The best fitted diffuseness parameter is 0.63 fm,
with ¢?=0.120 using a coupled-channel calculation
at deep sub-barrier energies. In this reaction, we
assumed that projectile TZS is inert whilst the target
“"Pb is vibrational coupling to the state 2.

The dashed line in Fig.(2) shows the better
suitable value of the diffuseness parameter for
the s+ Pb reaction got from SC account is 0. 65
fm, with *=0.178, we assumed that the projectile
and target as inert nuclei.

In the 'S+_Pb system, the diffuseness
parameter have been discussed in four states, in
the first state we considered the projectile °'s as

well as target zzsz as inert nuclei, while in the
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second state we considered target nucleus * Pb is
vibrational coupling with deformation parameter
B,=0. 0553 to the state 27(4.0854 MeV), while
the projectile nucleus s is inert, as to for the
third state we assumed that the projectile nucleus
"5 is vibrational coupling to the state 2* with
deformation parameter B = 0.252 (2.1276 MeV),
while the target *Pb is inert, in the last way we
assumed that projectile T:S as well as target * Ph
nuclei are vibrational coupling to the state 2*.
We used single-quadruple phonon excitation
for the projectile and target nuclei which were
vibrational excited. The values of the diffuseness
parameters have been obtained from SC and CC
analysis, as well as others parameters of WS
potential (radius r, and depth potential v,) and
the values of y* fitting between experimental and
theoretical data for the T:S +"Ph reaction were
shown in Table (3).

By observing the results in Table (3), we find

Table (3): parameters of WS potential a, r, and v, and values of y’ fitting between experimental and theoretical data

for different types reactions when the excited nuclei at vibrational excitation state with single-quadruple phonon.

Type of reaction : Yo Yo a
fm fm MeV

SC (Inert + Inert) 0. 64 1.2 94 0. 557

CC (Inert + Vib.) 0.63 1.2 94 0. 499

CC (Vib. + Inert) 0. 62 1.2 94 0.523

CC (Vib. + Vib.) 0. 62 1.2 94 0.560

that the better suitable value of the diffuseness
parameter which have obtained from SC analysis
(where the projectile s and target *Pb nuclei
are inert) is 0. 64 fm with ¥*=0. 557, this result
considered very near to the accepted value of a
= 0. 63 fm, and represented by the hard line in
Fig.(3) (a), the dashed and dotted lines in Fig.

(3) (a) represented the SC analysis with values
of diffuseness parameter are 0. 66 fm and 0.
6 fm respectively, which were drown for the
comparison.

The better suitable value of the diffuseness
parameter which have obtained from CC analysis

(where we assumed that the projectile 'S as inert
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Fig.(2): Comparison of single and coupled-channels accounts for the better suitable value of the diffuseness

parameter with experimental data [15] (Referred to as points with error bars) for the system. The hard line

represents the results got from a coupled-channel analysis at a = 0. 63 fm, while the dashed line represents the

single-channel analysis at a = 0. 65 fm.

with vibrational coupling for target *Ph nucleus)
is 0. 63 fm with ¢’>=0. 499, this result considered
fully compatible with the standard value 0. 63
fm, this is illustrated clearly through preview the
hard line in Fig.(3) (b), The dashed line in Fig.
(3) (b) represents the result which obtained from

CC analysis (where we assumed that the target
as inert with vibrational coupling for projectile
nucleus with diffuseness parameter a= 0. 62
fm and y*=0.523, the dashed line in Fig.(3) (a)
represents the result which got from CC analysis

with collective vibrational excitations of the
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Fig.(3): Comparison of single-channel and different types of coupled-channels accounts with experimental data
[15] (Referred to as points with error bars) for the system. The hard, dashed and dotted lines in the upper panel
(a) represent the results of SC analysis at a=0. 64fm, a=0. 66 fm and a=0. 6 fm respectively while the hard, dashed
and dotted lines in the lower panel (b) represent the results of CC analysis at a=0. 63 fm, a=0. 62 fm and a=0. 62

fm respectively.
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Fig.(4): Comparison of single and coupled-channels

parameter with experimental data [15] (Referred to

132 136
E. m.[MeV]

accounts for the better suitable value of the diffuseness

128

as points with error bars) for the system. The hard line

represents the results got from a coupled-channel analysis at a = 0. 63 fm, while the dotted line represents the

single-channel analysis at a = 0. 64 fm.

colliding nuclei (where the projectile 'S and target
“"Pb nuclei are vibrational coupling together to
the state 2%) with diffuseness parameter is 0.62
fm and ¢*=0.560.

We can comparison between the better

suitable value of the diffuseness parameter
which have obtained from SC and CC analysis in
Fig.(3) (c), such that the hard line in Fig.(3) (c)
represents the CC analysis (with inert Projectile

and vibrational target) at diffuseness parameter
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is 0.63 fm with y* =0.499 was drawn for the
comparison with dotted line which is represented
the SC analysis at diffuseness parameter is 0. 64
fm with ¢* =0.557.

Fig.(4) (a) shows property of the nuclear
potential V at the surface region as a function
of the distance r between the center of mass
of the projectile and the target for the "5+ Pb
system, where the largest diffuseness parameter
a=0. 65 fm (represents by the dashed line) which
is resulted from SC analyses makes the nuclear
potential to become more spread out comparison
with the accepted value (represents by the hard
line), while the Fig.(4) (b) clears characteristic
of the nuclear potential V, at the surface region
as a function of the distance r between the
projectile and the target for the ?zS +Pb system,
where the largest diffuseness parameter is 0.64
fm (represents by the dashed line) compared
to diffuseness parameter 0.63 fm (represents
by the hard line) which were obtained from
single-channel and coupled channel analyses
respectively, makes too the nuclear potential to
become more spread out [31].

The property of the nuclear potential V at
the surface region as a function of the distance
between the center of mass of the projectile
and the target are shown in Fig.(5), where in
the upper panel (a) the best fitted value of the
diffuseness parameter which have obtained from
CC analysis a=0. 63 fm (represents by the solid
line), the dashed line represents the better suitable

value of the diffuseness parameter which have

Vol. 1, No. 1 and 2, P.(125-140)

obtained from SC analysis at a=0. 65 fm for the
system s+ Pb, while the sold line in the lower
panel (b) represents the better suitable value of
the diffuseness parameter which have obtained
from CC analysis at a=0.63 fm, the dashed
line represents the better suitable value of the
diffuseness parameter which have obtained from
SC analysis a=0. 64 fm for the system S+, Pb.

5. Conclusions

Through micro methodology analyzes of
the results, we found that the method of large-
angle quasi-elastic scattering at deep sub-barrier
energies close to the Coulomb barrier height is
ideal tool for studying the surface property of
Inter- nucleus potential for the spherical systems
referred to in this research. Single-channel
analyzesfitsto experimental data gives diffuseness
parameters 0. 65 fm and 0. 64 fm for the systems
“s+ . Pband S+ Pb respectively, does not differ
much from the best fitted value of the diffuseness
parameter which have obtained from CC analysis
(with inert projectile and vibrational target) a=
0.63 fm which are in complete agreement with the
standard value a= 0.63 fm. All coupling channels
accounts gave values close to the standard value

of the diffuseness parameter.
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Fig.(5): Show the property of the nuclear potential V_ (MeV) at the surface region as a function of the distance

r (fm) between the center of mass of the projectile and the target. The upper panel (a) for system and the lower

panel (b) for thesystem.
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Abstract
A field experiment was applied in the field (Baghdad/Abu Ghraib) in the calcareous soil, in a silt

loam soil during the autumn season of 2013. To study the effect of three combinations of spraying
boron and manganese (0,25 + 25 and 50 + 50 mg. Liter') in the growth and yield of three genotypes
of maize are (AL-Maha, Bohoth 106 and 5012). the experiment was laid in Randomized Complete
Block Design with three replications.

Results showed superiority Bohoth 106 in plant height, ear length, no. row. ear’', no. grains row',
weight of 500 grain, grain yield and yield of dry matter (172.3 cm, 73.0 cm, 25.20 cm, 17.78 row,
43.39 bead, 85.55 g, 7.639 tons.h’!, 7.761 tons.h™!) for each of them, respectively. foliar application
of Manganese and Boron mixed was affected significant on all characters, treatment 50 + 50 mg. L!
was significant in all characters under study but they did not significant up with 25 + 25 mg. Liter!
in plant height and number of leaves. plant™ and the length of ear. The effect of introduction between
the categories and levels of manganese, boron spray significant effect in all the qualities treatment of
Class Bohoth 106 with spray level 50 + 50 mg. Liter! of manganese, boron blended with the highest

values for each of these characters.

Keywords

corn, foliar application, boron, manganese, growth and yield.
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o IS (B (H,) o, BH s (H) J51015, gl folnos (1) B 58 5 Jalans (RA, ) p o3I ¢ S 55 5 oo I3, ghadhl oale o3 (3) gt
g A1 & ) Dl o g ol g Rnnell 2 )

No. Ra ] Hazard Il?ldex Absorbed Annual Effective
Sample (Bq.Ke?g'l) (Bq.ly(g'l) (BgKg™) Dose Rate Dose (mSv7y)
. . (nGylh) Indoor | Outdoor
1S 60.578 0.503 0.190 | 0.164 31.886 0.939 0.235
28 58.614 0.484 0.186 | 0.158 30.737 0.905 0.226
3S 54.482 0.458 0.165 | 0.147 28.965 0.853 0.213
4S 63.615 0.528 0.199 | 0.172 33.501 0.986 0.247
58 61.542 0.508 0.197 | 0.166 32.270 0.950 0.237
6S 62.860 0.525 0.192 | 0.170 33.212 0.978 0.244
7S 52.489 0.430 0.171 | 0.142 27.382 0.806 0.201
8S 59.504 0.498 0.181 | 0.161 31.479 0.927 0.232
98 64.808 0.540 0.201 | 0.175 34.174 1.006 0.251
10 S 61.826 0.516 0.190 | 0.167 32.651 0.961 0.240
1S 62.401 0.515 0.200 | 0.169 32.722 0.963 0.241
12 S 61.553 0.508 0.195 | 0.166 32.286 0.950 0.238
13S 63.929 0.530 0.201 | 0.173 33.634 0.990 0.247
14 S 64.425 0.538 0.198 | 0.174 34.019 1.001 0.250
158S 59.774 0.495 0.189 | 0.161 31.427 0.925 0.231
16 S 60.710 0.503 0.191 | 0.164 31.881 0.938 0.235
17S 61.673 0.515 0.189 | 0.167 32.573 0.959 0.240
18 S 59.460 0.497 0.181 | 0.161 31.414 0.925 0.231
198 61.700 0.514 0.191 | 0.167 32.536 0.958 0.239
20 S 61.490 0.508 0.196 | 0.166 32.248 0.949 0.237
218 60.971 0.506 0.191 | 0.165 32.097 0.945 0.236
228 53.269 0.438 0.172 | 0.144 27.844 0.820 0.205
23S 61.212 0.507 0.193 | 0.165 32.178 0.947 0.237
24 S 59.188 0.488 0.189 | 0.160 31.022 0.913 0.228
258 51.865 0.425 0.169 | 0.140 27.071 0.797 0.199
Max. 64.808 0.540 0.201 | 0.175 34.174 1.006 0.251
Min. 51.865 0.425 0.165 | 0.140 27.071 0.797 0.199
Ave. 60.158 0.499 0.189 | 0.163 31.648 0.926 0.233
W.Ave. 370 1< 1< 1< 55 1 1
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No. (Bq.Kg") Specific Activity Concentrations
Sample B2Th B8y WK 35U
1S 0.935+0.24 9.804+0.273 | 642.458+4.195 0.45180
2S 1.223+0.027 10.334+0.280 | 604.827+4.394 0.47622
3S 0.065+0.006 6.672+0.225 | 619.736+4.120 0.30747
4S 1.056+0.025 9.963+0.275 | 677.637+4.308 0.45912
58S 1.113+0.026 11.214+0.292 | 633.440+4.165 0.51677
6S 1.128+0.026 8.317+0.251 | 687.901+4.341 0.38327
7S 1.252+0.027 10.766+0.286 | 519.153+4.438 0.49613
8S 0.994+0.024 7.506+0.239 | 657.271+4.243 0.34590
9S 1.112+0.026 9.515+0.269 | 697.9214+4.372 0.43848
10 S 1.051+0.025 8.469+0.253 | 673.900+4.296 0.39028
118 0.942+0.24 11.691+£0.298 | 641.483+4.192 0.53876
128 1.269+0.027 | 10.789+0.286 | 636.269+4.491 0.49719
13S 0.967+0.024 10.592+0.283 | 675.145+4.300 0.48811
14 S 1.102+0.026 8.871+£0.259 | 701.496+4.383 0.40880
15S 0.919+0.023 10.137+£0.277 | 627.969+4.147 0.46714
16 S 1.293+0.028 10.099+0.277 | 633.831+4.483 0.46539
17S 1.153+0.026 8.211+0.250 | 673.397+4.602 0.37839
18 S 1.1410.026=+ 7.741+0.242 | 650.988+4.223 0.35673
198 1.1330.026+ 8.909+0.260 | 665.056+4.578 0.41055
20 S 1.1350.026+ 11.085+0.290 | 634.021+4.484 0.51083
21 S 1.0060.024+ 9.697+0.271 | 647.643+4.525 0.44687
22 S 1.1200.026+ | 10.524+0.282 | 534.833+4.486 0.48498
23S 1.0320.025+ 10.266+£0.279 | 642.918+4.196 0.47309
24 S 1.1390.026=+ 10.820+0.286 | 607.08+4.402 0.49862
258 1.1600.026+ | 10.592+0.283 | 514.982+4.425 0.48811
Max. | 1.293+0.028 11.691+0.298 | 701.496+4.383 0.53876
Min. 0.065+0.006 6.672+0.225 | 514.982+4.425 0.30747
Ave. 1.058 9.703 636.054 0.44716
W.Ave. 45 33 420 —
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Site Position
number Latitude (°N) Longitude (°E)

S1 32°06°47.5" 45°13734.2"
S2 32°06°50.9" 45°13'37.5"
S3 32°07°01.8" 45°13724.47
S4 32°07°14.4" 45°13°07.9"
S5 32°07°45.3" 45°12°46.8"
S6 32°07°54.3" 45°12°59.5"
S7 32°07°42.0" 45°13703.9"
S8 32°08°02.6" 45°13'11.3"
S9 32°08°07.2" 45°13'22.8"
S10 32°08°04.5" 45°13745.0"
S11 32°08°00.3" 45°14°14.08"
S12 32°07°38.6" 45°14'37.4"
S13 32°07°28.3" 45°14°54.8"
S14 32°0724.0" 45°14°19.5"
S15 32°06°59.6" 45°1348.8"
S16 32°07°52.9" 45°13'57.6"
S17 32°07°49.5" 45°14712.7"
S18 32°07°54.0" 45°14°08.5"
S19 32°07°55.4" 45°13750.5"
S20 32°03700.0" 45°13°42.2"
S21 32°07°45.0" 45°13743.9"
S22 32°07°45.5" 45°13°24.2"
S23 32°07°50.1" 45°13715.27
S24 32°07°33.0" 45°13'23.4"
S25 32°07'15.8" 45°13°40.5"
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Abstract
To study the radioactivity of soil of Nippur (Nepher) archaeological city in Qadsiyah governorate,

25 locations have been selected to take samples from this city, The gamma rays spectral measurements
were done for all samples by using lodide Sodium activated by Thallium Nal (Tl), its dimension
(3"x3") for the period from 5/1/2015 to 30/03/2015.

The quality activity for Thorium #*Th,Uranium U, Potassium “K and Uranium 2*U in the
studied samples is between (0.065) Bg/Kg to (1.293) Bq/Kg and average (1.058) Bq/Kg, (6.672)
Bq/Kg to (11.691) Bg/Kg and average (9.703) Bq/Kg, (514.982) Bq/Kg to (701.496) Bq/Kg and
average (636.54) Bq/Kg and (0.30747) Bq/Kg to (0.53876) Bq/Kg and average (0.44716) Bq/Kg
respectively. The equivalent Radium is calculated and ranged between (51.865) Bq/Kg to (64.808)
Bq/Kg and average (60.158) Bq/Kg, and the activity concentration index (IY) is founded between
(0.425) Bg/Kg to (0.540) Bq/Kg and average (0.499) Bq/Kg, the internal risk coefficient is founded
between (0.165) Bq/Kg to (0.201) Bq/Kg and average (0.189) Bq/Kg and external risk coefficient
is calculated and its value ranged between (0.140) Bq/Kg to (0.175) Bq/Kg and average (0.163) Bg/
Kg. The values of absorbed dose in air is ranged from (27.071) nGy/h to (34.174) nGy/h and average
(31.648) nGy/h, the values of effective annual internal dose is between (0.797) mSv/y to (1.006)
mSv/y and average (0.926) mSv/y and the effective dose of the annual external dose is between
(0.199) mSv/y to (0.251) mSv/y and average (0.233) mSv/y.

The results comparison with internationally and it is found that the levels of radiation for samples

studied within the permissible limits globally.

Key wards

Gamma ray spectrometry, natural radioactivity, dangers radioactive indexes, detector Na (T1).
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