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Manuscript text (first submission) should be double spaced on one side of high
quality white 44 sheets (21.6x27.9 cm) with margins of one inch all around the

page using Microsoft Word 2007 or 2010 using (doc.) type. The typing in Arabic

or English must use (Times New Roman, font size of 14 pt). The sections should

be arranged in the following order: Title Page, Abstract in English, Abstract in
Arabic, Introduction, Materials and Methods (Experimental), Results and

Discussion, Conclusion, Acknowledgment (if any), Abbreviations (if any) and list
of References. The head of the sections should be capitalized, bolded and centered

and font size of 16pt. (e.g. ABSTRACT, INTRODUCTION' MATERIALS and

METHODS (EXPERIMENTAL), RESULTS ANd DISCUSSION,
CONCLUSION, ACKNOWLEDGMENTS, REFERENCES), and the others

(sub-sections) should be in sentence case and bolded as well.
Title Page: Includes the title of the article, author's names with full names and

affiliations. The aff,rliation should comprise the department, college, institution
(University or Company), and should be typed as a footnote to the author's name.

The e-mail address of the author responsible for coffespondence (who is
designated with an asterisk *) must be given at the first page under the name and

affiliation of authors.
References: Al1 references should be cited in using the appropriate Arabic

numerals, which are enclosed in parenthesis (e.g. Polyurethane rigid foams are

largely used as insulating materials for their combination of low density, low

thermal conductivity and good mechanical properties [1-3].)
A list of references should be given in the end of the manuscript. References

should be typed single-spaced and numbered sequentially in the order in which

they are cited in the text. The number of the reference should be given between

two brackets [ ].
* Journal's paper
[1]. Metallo S. J., Kane R. S., Holmlin R.E., Whitesides G. M., Joumal of

American chemical Society. 125, 5, 4534-4540, 2003.

* Books:

[2]. Edward M. Handbook of Adhesives and Sealants; McGraw-Hill: New York,
2000.
Tables: Tables should be created using the Table tool in MS Word using font size

9 point. Tables should be numbered with Arabic numerals and referred to by

number in the Text (e.g., Table 1,2,3... etc.). Each Table should be typed with the

legend above the Table.

Figures, Schemes and Diagrams should be numbered in a consecutive series of
Arabic numerals in the order in which they are cited in the text (e.g., Figure 1 or

Scheme 1).
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ABSTRACT

Cranulocyte macrophage colony stiFnulating factor has been inducted as a mediator

of inflammation in rheumatoid arthritis(RA).NIlethOtrexate is the most commonly

used diseasc― moditting and_rheumatic drug for the treatment of rheumatoid

arthritis.This study was undertaken to evaluate the role of granulocyte macrophage

colony stirnulating factor in rheumatoid arthritis and to investigate thc influcncc of

methotrcxate on serum level ofthis cytokine.The current study covered 70 suЦ eCtS。

It comprised a total of 40 patients with rheumatoid arthritis(20 patients without

treatment and 20 paticnts were on mcthotrcxate therapy)COmpared with 30 apparently

healthypontrol.Enzyme…linkcd immunosorbent assay was used to detect serum level

of granulocyte macrophage colony stiinulating factoro Seruln levels of granulocyte

macrophage colony stimulating factorwas sttnincantly higherin RA patients than in

healthy controls(P<0.01).Furthellllore, median serum level of granulocytc

macrophage colony stiinulating factor was signiflcantly decrease in patients treatcd

with methotraxate as compared to those patients who have received no trcatment

(P<0.05).In cOnclusion,the results suggested that granulocyte macrophage colony
stilnulating factor may play a role in pathogenesis of rheunlatoid arthritis, and

methotrexate has an obseⅣ ed effect on this cytokine in sera ofpatients.

INTRODUCTION
Rheumatoid arthritis(RA)is a chrOnic autoimmune disease characterized

by a relapsing and remitting course ofjoint inflammation.The chronic

innammation process leads to an excess市 c hyperplasia ofthe synovium

with proliferation of the synovial lining cells,generation of new blood

vessels and diJttusely scattered or nodular mononuclear ce■ inflltrates.
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The Impact ofMethotrexate or Granulocyte Macrophage-Colony Stimulating Factor (GM-CSF)
Level in Rheumatoid Arthritis Patients 

Maha, Maha, Dina and Batool

The proliferation and invasive groMh of fibroblast-like cells of the
synovium results ultimately in the destruction of the joint [1, 2]. T-cell
activation and migration occur as an early consequence ofRA, and these

cells adopt a proinflammatory phenotype. Furthermore, the activation
and infiltration of T cells and macrophages in the synovium result in
production of cytokines [3].
Generally cytokines play an important role in pathogenesis of RA.
Disequilibrium between stimulatory and inhibitory factors has a

fundamental role in pathogenesis of this - disease.

Under normal physiologic conditions, the actions of these

proinflammatory cytokines are maintained in balance by
antiinflammatory cytokines. In the rheumatoid joint, however, the
balance swings in favor of the proinflammatory cytokines [4]. GM-CSF
is a proinflammatory cytokine, in RA is produced spontarieously by
synovial cells. It was demonstrated that GM-CSF production in RA
synovial cell cultures is dependent on the continued presence of active
TNF-alpha. GM-CSF, in addition to being a growth factor for
granulocytes and macrophages, is an activator of cells of the

monocyte/macrophage lineage and induces HLA class II expression and

cytokine synthesis in these target cells. Macrophage activation and class

II expression are prominent features in RA joints [5].
Methotrexate (MTX) is known to be a potent anti-inflammatory and

immunosuppressant agent that acts by decreasing cell proliferation,
increasing adenosine release, and inhibiting enzymes of folate

metabolism [6]. MTX also modifies the expression of cellular adhesion

molecules, alters production of cytokines, and has effects on humoral
responses, and bone formation, and deposition. MTX is the anchor of
disease-modifying anti-rheumatic drug (DMARD) for the treatment of
RA because of its efficacy in decreasing articular inflammation and

preventingjoint damage [7]. The cunent study was carried out to evaluate

the role of granulocle macrophage colony stimulating factor in
rheumatoid arthritis and to investigate the influence of MXT on serum
level of this cytokine.

MATERIALS AND METHODS
Forty patients with RA (30 females and 10 males), having ages ranged

between 28 - 64 years were enrolled in this study. They were from
attendants seeking treatment in the rheumatology and rehabilitation
center at Baghdad Teaching Hospital in Medical city in Baghdad. The
diagnosis of each case was established by clinical examination done by
specialist rheumatologist in the Hospital. These patients were divided
into two groups, the lst group included 20 patients without treatment and

the 2nd group included 20 patients on MTX therapy (they are at a stable

dose for at least 4 weeks). Apparently 30 healthy volunteers, whom their
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ages and gender were matched, were considered as control, all of tt.rn
having no history or clinic evidence of RA, their ages ranged between 24-
6l years.
Levels of GM-CSF have been estimated by using commercially available
enzyme-linked immunosorbent assay (ELISA) and performed as

recommended in leaflet with kit (Immunotech, France).
Statistical analysis: Comparison of serum GM-CSF level among groups

was calculated by Kruskal-Wallis-test and Mann-Whitney-test. P-values
of P<0.05 was considered significant

RESULTS AND DISCUSSION
In the current study, the age of RA patients ranged between 2844 years
with a mean age of43.62*2.01years (mean *SE). Furthermore, there was
female's predominance, as shown in table (1). The present study revealed
a significant elevation in median serum level of GM-CSF in the two
groups of RA patients (without treatment and with MTX treatment)
33pg/ml and 25pglml respectively in comparison to that of healthy
control (17.1pdml) P<0.001, table (2).

This work revealed that RA affected females more than males. A large
number of cytokines are active in the joints of patients with RA. It is now
clear that these cytokines play a fundamental role in the processes that
cause -inflammation, articular destruction, and the co-morbidities
associated with RA [8]. GM-CSF is a major regulator governing the
functions ofgranulocyte and macrophage lineage populations at all stages

of maturation. There is evidence for a key role for GM-CSF in
inflammatory and autoimmune diseases [9].
Several inflammatory cytokines have been evaluated for their potential to
predict MTX treatment response, especially in early stages of the disease

U0l. A high level of GM-CSF in sera of RA patients as compared with
healthy control was observed in the current study, this was consistent with
other studies Ul, 127.In2007 Alex and associates reported that twelve
of the sixteen studied cytokines were significantly upregulated on
average in the peripheral blood of RA patients when compared to healthy
controls, one of these cytokines was GM-CSF [3].

Table‐ 1: l re of the studied

Demographical parameters RA (Cases Healthy control

Age (years)[Mean +SE] 43.6±2.01 43.60± 2.54

Females [no (%)] 30(750/0) 23(770/0)

Males [no (%)] 10(250/0) 7(23%)

Totalnumber 40 30

3
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The current results revealed that the median serum level of GM-CSF was
significantly decrease in patients treated with MTx (25 pglml) as
compared to those patients who have received no treatment (33 pg/ml),
(P<0. 05), as illustrated in table (2).
Another interesting finding in this study is the reduction in serum levels
of GM-GSF in RA patients treated with MTX (25 pglml) when compared
to those patients without treatment (33 pglml), (P<0. 05), as illustrated in
table (2).

The differences in median scrum levels OfGM― CSF(pg/ml)in threeTable-2:

studicd

This result is in accordance with the observations of the previous
researchers F4, 15], who mentioned that MTX seems to be an efficient
inhibitor of cytokine production, this is may be due to inhibition ofthe de
novo synthesis of purines and pyrimidines. Correspondingly, Gerards
and his colleagues showed that MTX inhibits production of cytokines
induced by T-cell activation. Among the cytokines inhibited were rL-4,
IL-13, IFN-y, TNF-cr and GM-csF[16]. In contrast to this result
disagreed with other studies that did not showed an observed effect of
MTX on the cytokines production levels [17, l8].
However, clinical improvement with MTx in RA has been associated
with a significant decrease in the number of T cells infiltrating the
synovial membrane. MTx suppresses chemokine expression, the
subsequent recruitment of immune cells into the inflammatory sites in
RA, and interferes with synovial fibroblast and T cell cross-talk by
decreasing heterotypic cell adhesion Ug,2o).In conclusion, the present
findings suggested that GM-csF may play a role in pathogenesis of RA.
In addition, MTX was decreased the level of this cytokine in sera of RA
patients.

Serum GM―CSF
(p″ml)

RA cases
(without treatrnent)

RA cases (with
treatment)

Hcathy
control

P(Kruskaト

Wallis‐ test)

Minimum 7.2 5.6

Maximum 80 75 30
Median 25 <0.001
Subiect number 20 20 30
P(Mann‐ Whitnev)

RA with no treatment X
Healthy control <0.001

RA with treatment X Hcalthy

control<0.001
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ABSTRACT
The present investigation airned to evaluate the immunomodulatory effects Co sα ′′ν″s

(petalS)and B.ψθノ″α′お (whole plano aqueOus extracts in albino micc.The
parameters of cvaluations wcrc metaphase index(MI)Of bOne marrow and spleen

cells,adenosine deaminase(ADA)speciflC act市 ity of serum and Arthus(AD and

delayed―type hypersensit市 ity(DTH)reaCtiOnso The animals(32 mice)Were
distributed into four groups, cach with eight rlice。 「Fhe flrst group was nollllal

control,,which wcre oraHy adrninistrated with O。 25 ml ofdistilled watcro The second

group included llnice orally administrated with the iFnmune suppressive drug

cyclosporinc(10 mg/kg)。 The third and fourth groups were orally administrated with

the crude extracts(48 mg/kg)of a sα ″νtt and a ψ θ滋″ぉ,respectivelyo The
treatllnent was continued for ll days as a single dose per day.The lИ I ofbone inarrow

and splccn cells was signiflcantly(P≦ 0.05)dccreascd in mice treated with

cyclosporine(10.88 and 6.58%,respect市 ely),aS COmpared with controls(16.63 and

10.38%,respect市 ely)or micc treated with thc extracts of Co sα′ルぉ (21.80 and
13.96%,respectively)Or B.晰 冷εttα′お (19.36 and ll.69%,respectively)。 An
enhancement of AR and DTH reactions was also observed in mice treated with the

extracts ofCo sα′ルタs(1.13 and l.38 mm,respect市 ely)Or B.げ C″α′is(0。 75 and O.94

mm,respect市 ely),and both means wcrc signiflcantly higher than the corresponding

observed means in controls(0.44 and O.52 mm,respect市 ely)Or cyclosporinc―treated

miCC(0.39 and O.41 mm,respect市 ely)。 With respect to ADA,the highest specinc

acti宙ty was observed in mice treated with the extract of Co w′ルぉ (1.88 unit/mg
protein),f0110Wed by mice treated with the extract of β.の策θ″α′お (1.56 unit/mg
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protein), controls (0.99 uniVmg protein) and finally cyclosporine-treated mice (0.35

uniUmg protein).

INTRODUCTION
Plants have formed the basis of traditional medicine, which has been used

for thousands of years, and their products have long been used as

immunomodulators by folk medicine []. Immunomodulation is the
regulation and modulation of immunity either by enhancing or reducing
the immune response; therefore, the modulation may involve induction,
expression or amplification of immune response [2]. Two plants may
have concern in this regard; Crocus sativus and Borage offcinalis.
Crocus sativus (Family: Iridaceae) is a flowering plant and commonly
known as saffron, which is derived from the Arabic word Za'farun.ltis
popularly used as spice and as a coloring and flavoring agent in the
preparation ofvarious foods and cosmetics. Medicinally, the plant is used
in folk medicine for various purposes; for instance as a sedative and a
treatment for fever, melancholia and enlargement of liver. It is also used

as analgesic, diuretic, immune stimulant, interferon inducer, and for
inhibiting the thrombin formation [3]. Further evidence suggests that C.

sativus may be considered as a protective agent against chromosomal
damage and a modulator of lipid peroxidation t4]. Modern
pharmacological studies have also demonstrated that the plant or its
active constituents have anti-tumor [5], radical scavenger [6], anti-
inflammatory l7), antioxidant [8], hypolipidemic [9], insulin-resistance
reducing [10], and hypoglycemic effects [11].
Borago fficinalis (Family: Boraginaceae) has also been the subject of
increasing agricultural interest because of its potential market for y-
linolenic acid (GLA), which is rich in the plant seeds [2]. However, the
aerial parts of the plant have also been reported to be rich in other
chemical constituents (for instance, flavonoids, alkaloids and rosmarinic
acid), which promoted the plant for medicinal applications such as curing
or treating of certain skin-related diseases, as well ffi, diabetes,

hypertension, cancer, premenstrual syndrome, and inflammatory and

cardiovascular disorders [1 3, 1 4, I 5].
Based on such findings, the present investigation was suggested to
evaluate the immunomodulatory effects C. sativus (petals) and B.
officinalis (whole plant) aqueous extracts in albino mice.

MATERIALS AND METHODS
Preparotion of plont extroctsz C. sativus (petals) and B. fficinalis
(whole plant) were obtained from local markets in Baghdad, and

classified at the Herbarium of Biology Department (College of Education
Ibn Al-Haitham, University of Baghdad). Both plants were air-dried at
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37"C,and powdered using coffee grinder. Six grams of each plant powder
were dissolved in 100 ml of boiled distilled water, and the mixture was
then incubated in a boiling water bath for l0 minutes, and finally it was
filtered (whatman filter paper No. 1). The crude extract was used to
prepare the suggested doses after cooling to room temperature [16].
Experimental design: Albino male and female mice (32 animals at age
8-9 weeks) were used and distributed into four groups, each with eight
mice. The first group was normal controls, which were orally
administrated with 0.25 ml of distilled water. The second group included
mice orally administrated with the immune suppressive drug
cyclosporine (10 mdkg). The third and fourth groups were orally
administrated with the crude extracts (a8 mg/kg) of C. sativus and B.

fficinalis, respectively. The treatment was continued for l l days as a
single dose per day.
Immanological evaluationsz Four mice of each group were sacrificed on
day 12 and subjected to laboratory evaluations, which were metaphase
index (MI) of cells obtained from bone marrow and spleen [17], and
adenosine deaminase (ADA) specific activity of serum [18]. The other
four mice of each group were subjected to Arthus (AR) and delayed-type
hypersensitivity (DTH) reaction evaluations [l 9].
statistical analysis: Data are presented as mean * standard error (S.E.),
and differences between means were assessed by ANovA-one way test
followed by Duncan test, in which P < 0.05 was considered significant.
The analyses were carried out using the statistical package SPSS version
13.

RESULTS AND DISCUSSION
The MI of bone marrow and spleen cells was significantly (p < 0.05)
decreased in mice treated with cyclosporine (10.88 and 6.s8yo,
respectively), as compared with controls (16.63 and ro.39yo,
respectively) or mice treated with the extracts of C. sativus (21.80 and
13.96yo, respectively) or B. fficinalis (19.36 and 1l.6gyo, respectively).
The lattertwo groups of mice manifested the highest mean of both indices
but without significant difference between them (Table l). These findings
suggest that both extracts exerted some positive effects on MI of bone
marrow or spleen cells, and accordingly an enhancement of immune
functions can be pictured, because studies that determine the activity of
immune system and the effect of different agents on it, depend on the
ability of lymphocytes to proliferate in lymphoid organs and/or depend
on dividing cells of bone marrow, which is the source of all blood cells
[20]. Therefore, by the employment of MI assay, the effect of different
physical and chemical agents on the mitotic response can be detected, and
studies have revealed that the MI can be affected negatively or positively
by chemicals, radiations, drugs and medicinal plants [2]-241.
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Table-l: Metaphase index of bone marow and spleen cells of albino mice treated
with extracts of Crocus sativus and of %加α′お

Groups Dose
Mean + S.E. (%)*

Bone marrow Spleen

Control(distiHed water) 0.25 inl 16.63± 0.24C 10.38■ 0。24B

Cvclosoorine 10 mg/kg 10.88■ 0.43D 6.58± 0.21C

Crocus sativus 48 mg/kg 21.80± 1.09A 13.96■ 0.84A

Boraso oflicinalis 48mノkg 19.36± 1.43A 11.69-■ O.38A
*Different letters represent significant difference (P S 0.05) between means of columns, while
similar letters represent no significant difference (P > 0.05) between these means (Duncan
test).

An enhancement of AR and DTH reactions was observed in mice treated
with the extracts of C. sativus (1.13 and 1.38 mm, respectively) or B.
oficinalis (0.75 and 0.94 mm, respectively), and both means were
significantly higher than the corresponding observed means in controls
(0.44 and 0.52 mm, respectively) or cyclosporine-treated mice (0.39 and
0.41 mm, respectively) (Table 2). The findings of AR and DTH reactions
confirn MI evaluations in bone marrow and spleen, as both reactions are
important in evaluating humoral and cellular immune responses,
respectively. Arthus reaction is a hypersensitivity type III reaction, which
depends on the production of specific antibodies against an antigen in a
second challenge; therefore, the produced antibodies are of the class IgG.
The produced antibodies are able to interact with the challenged antigen
and form local immune complexes in the area of injection, which are
manifested as erythema and oedema after 3-4 hours of injecting the
antigen. The formation of immune complexes activates the classical
pathway of complement, which in turn attracts neutrophils to the area of
injection causing inflammatory reactions 125,261. Therefore, AR reaction
is a go.od measure of humoral immune response, and can be employed to
test the effects of medicinal plants and their products on this response in
vivo 1271. Equally important, DTH reaction is mediated by macrophages
and specific T-helper lymphocytes that are called Toru cells, and occurs
locally after 24-48 hours of a second challenge with the same antigen.
Such time is required to activate the Torn cells by the antigen that is
presented by macrophages, a process that requires the production of
cytokines (IL-z,IFN-y and tumor necrosis factor-cr). These cytokines
stimulate the migration of more macrophages to the area of injection,
which in furn produce extracellular lysozymes that are responsible for the
inflammatory reaction in the area of injection [28,29). Therefore, both
extracts can be suggested to affect the mechanisms of both
hypersensitivity reactions in terms of immune enhancement.
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Table-2:Arthus and delayed― typc hypersensitivity reactions of albino rnice treated

with aqueous extracts of Crocus sativus and o 物α′お.

Groups Dose

Mean + S.E. (mm)*

Arthus
Reaction

Delayed-type
Hypersensitivity Reaction

Control (distilled
water)

0.25 1nl 0.44 + 0.018 0.52 + 0.028

Cyclosporine l0 me/ke 0.39 + 0.018 0.41 + 0.018
Crocus sativus 48 1ng/kg l.l3 + 0.13A 1.38± 0.24奄

Boraso oflicinalis 48m2/kg 0.75 + 0.25^ 0.94 * 0.21A
*Different letters represent significant difference (P S 0.05) between means of columns, while
similar letters represent no significant difference (P > 0.05) befween these means (Duncan
test).

The specific activity of ADA showed different distribution in the four
groups of investigated mice, but the highest mean was observed in mice
treated with the extract of C. sativus (1.88 unit/mg protein), followed by
mice treated with the extract of B. fficinalis (1.56 unit/mg protein),
controls (0.99 uniUmg protein) and finally cyclosporine-treated mice
(0.35 unit/mg protein). These four means were significantly different
(Table 3). Adenosine deaminase is suggested to be an important erT4tme
for modulating the bioactivity of the immune system [30], and therefore
both extracts might have modulated the function of the immune system
in the extract-treated mice through the pathway of increasing the activity
of ADA, but C. sativus extract was beffer than B. fficinalis extract in this
regard.

Table‐ 3: Serum adenosine deaminase specific activity of albino mice treated
with of Crocuss extracts sativus and of シα′お

Groups Dose Mean t S.E. (UniVmg Protein)*
Control(distilled water) 0.25 inl 0.99 + 0.08c
Cyclosporine 10m2/kg 0。35■ 0.02D

Crocus sativus 48 me/ks 1.88■ 0.08A

Borago of/icinolis 48 ms/ke 1.56 * 0.148
*Different letters represent significant difference (P < 0.05) between means of columns (Duncan test).

The forthcoming evaluations clearly suggest that both extracts modulated
the immunological functions of treated mice, but no direct evidence that
can support such conclusion. However, in a recent investigation, it has
been demonstrated that C. sativus increased the serum level of IgG and
decreased IgM level, decreased the percentage ofbasophils and the count
of platelets but increased the percentage of monocytes in a randomized
double-blind placebo-controlled clinical trial with healthy men, and
furthermore, the plant did not have any adverse effects [31]. The authors
justified their findings by the fact that the plant is rich in carotenoids and
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this chemical constituent can affect immunity. Reviewing the literature

revealed that C. sativus is rich source of carotenoids that have the

potential to enhance immunological functions [32,331. Furthermore, it
has been shown that a petal aqueous extract of C. sativus exerted some

anti-inflammatory activity on induced chronic inflammation in rats, and

such activity was ascribed to the petal contents offlavonoids, tannins and

anthocyanins [34]. In a further confirming investigation, crocin and

crocetin (C. sativus rich constituents) were shown to be effective in the

inhibition of LPS-induced nitric oxide released from cultured-rat brain

microglial cells. These compounds reduced the LPS-stimulated
productions of tumor necrosis factor-o, interleukin- 1p, and intracellular
reactive oxygen species [35]. It was also shown that C. sativus

carotenoids have antioxidant activity, especially in synergistic effect with
other bioactive constituents of the plant, which gave C. sativus a

significant antioxidant activity, which has been suggested to protect DNA
and tRNA from harmful chemical reactions [36].
Equally important, it has also been demonstrated that B. fficinalis is a

rich source of several chemical constituents, and phytochemical studies

revealed the presence of tannins, resins, ascorbic acid, beta-carotene,

niacin, riboflavin, thiamine, silicic acid, choline arabinose, unsaturated

pyrrolizidines, alkaloids including amabiline, lycopsamine and

supinidine, polyphenolics including phenolic acid, vanillic acid, p-
coumaric acid, p-hydroxy benzoic acid, gentisic acid, caffeic acid,

rosmarinic acid and chiorogenic acid, scopoletin and flavonoids, and

accordingly it has been discussed that such constituents are important in

treating allergies, dermatitis and inflammations, and can also enhance the

immunological functions [37,38,39]. In addition, the aerial parts of B.

fficinalis are medicinally used as an anti-febrile, anti-depressive, for the

treatment of stress and of circulatory heart diseases, for pulmonary

complaints, as a poultice for inflammatory swellings, and as a possible

protective factor against cancer [40], and such effects were suggested to

be due to chemical constituents that included gamma-linolenic acid,

alphalinolenic acid, delta 6 fatty acid denaturase, delta 8 sphingolipid
desaturase, pyrrolizidine alkaloids, mucilage, resin, potassium nitrate,

and calcium salt combined with mineral acids [41].
Based on these investigations, the immunological functions can be

positively modulated by C. sativus and B. officinalis; an observation that

was favored by the results of present study. However, it is too early to
reach a final conclusion about their immunological effects, and the study

strongly suggests subjecting both extracts to clear chemical analysis, and

further immunological analyses are required, especially those that are

based on the evaluation of lymphocye subsets and their profile of
cytokine production.
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ABSTRACT
This study has been carried out on a population very far from ours geographically,
historically and culturally within Tal Afar ethnic nationalities in Iraq. This study was
aimed to have information on the distribution of ABO and Rh blood groups among
the people of Iraqi descent. The blood group O was the most prevalent (38.7%),
followed by groups A (34.8%),8 (19.4o/o), and the smallest one is AB (7.3Yo), and
the Rh*" were (86.1%) and Rh-u' were (13.9o/o). The allelic frequencies of O, A,
and B alleles were 0.62178, 0.23658 and 0.1416 respectively.

INTRODUCTION
There is no information on the gene frequency of the ABO and Rhesus
blood groups from Tal Afar population, Tal Afar is a city and district in
northwestern Iraq in the Ninawa Governorate located approximately 50
km west of Mosul and 200 km north west of Kirkuk , the population is
mostly Turkmen, Muslims, While most residents speak Arabic, a dialect
of Turkmen is regularly used throughout the city, they identify
themselves as Iraqi Turkmen. ABO and Rhesus (Rh) blood group
antigens are hereditary characters and are useful in population genetic
studieg, in resolving medico-legal issues and more importantly in
compatibility test in blood transfusion practice. The information would
be useful to the geneticists and to the clinicians especially in the
management of blood bank and transfusion services and Knowledge of
the blood group system helps us to take preventive measures for the
diseases which are associated with different blood groups, to prevent the
dangerous transfusion reactions and efficient management of blood bank
and transfusion services and it play integral role of the genetic profile [1]
,[2].The distribution of these blood groups is also different in different
races and [3] mention the regional variation is present within Turkey. The
distribution of these fwo blood groups has been repeatedly investigated
in various populations all over the world during the last several decades
and their frequencies exhibited considerable variation in different
geographic locations, reflecting the underlying genetic and ethnic
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diversity of human populations[3], [4], [5], [6], [7], [8], and [9]. In this
study, we aimed to determine the frequency of ABO and Rh blood group

antigens among Tal Afar population and to prepare a database for the

blood bank of a private hospital in Tal Afar.

MATERIALS AND METHODS
Our studies takes place in the Northwest of Iraq this area constitutes a

real geographic sample representative of the national territory. A total

of:l75Ssubjects of both sex( represent total group (TG)) (male ( 1894) and

female (2564) aged between 17 and 58 years .The population is

comprised of people belonging to the Turkmen minority who were

unrelated individuals and randomly selected from Al-Nakhwah Primary

Health Center in Tal Afar for screening and counseling before marriage

(2738) male (1515) and female (1223) apparently healthy voluntary

(Represent I't group lG) and Public Tal Afar Hospital (male (379) and

female (1641) (Represent 2nd group 2G)were included in this study for a
period of one year from 2l't Feb, 2011 to 2l'tApr, 2013. Blood drop was

taken by needle bite on index finger. For the ABO and Rh tests, a drop of
blood was placed on clean slides under aseptic condition for
determination of blood groups. Only subjects belonging to District Tal
Afar were included in this study. The ABO and Rh blood grouping were

done by agglutination test, it was determined by tile method using

commercially prepared anti sera, anti A, anti B, (Typing Antisera, Biotec

Laboratories, United Kingdom. Manufacturer's procedural instructions

were followed.
Presence of Rh D antigen was determined by anti-D (Typing Antisera,

Biotec Laboratories, United Kingdom. Manufacturer's procedural

instructions were followed).
ABO and Rh (D) blood groupings were done on the spot, with a slide test

as described by t10l using anti-A, anti-B and anti-D monoclonal

antibodies
Statistical Analysis:
Dataon the frequency of ABO and Rh-D blood groups were reported in

simple percentages. And Gene frequencies were calculated according on

Hardy Weinberg formulations. The gene frequencies were calculated

from the phenotype frequencies according to the Bernstein's formula [11]

:]::キ
gT箸 q: t-r/O +A r: {o

Where; p: frequency of gene A, q: frequency of gene B, and r
frequency of gene O.
As p + q + r are not equal to I and deviation from I is called D, an

improved estimate of the gene frequencies calculated as suggested by

Bernstein is give below:
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p:(t +%D)(l-{o+B)q:(t + %D)(l- {o+A)r:(l + %D)({o+
%D)
A, B and O are the phenotype frequencies of groups A, B and O
respectively.The test of goodness of fit (chi-square test) based on the
observed and expected frequencies of ABo blood grouping were
calculated in order to discover any significant deviation from the Hardy-
Weinberg equilibrium.

RESULT AND DISCUSSION
The present study is original in that, it is the first comprehensive study
that documented the distribution of ABo and RHD blood groups among
Tal Afar population, Iraq. This study could have significant implications
for the major blood banks of Tal-Afar Health Sector where certain blood
groups are needed more than others in emergency conditions.
Furthermore, the data generated in this study would be helpful to the
researchers in the field of population genetics to explore the factors
responsible for the observed distribution patterns of these genetic markers
in this part of Iraq.
we found that the percentage of blood groups in people in descending
order was as follows: O>A>B>AR. The data generated in the present
study and similar studies conducted in other states of Iraq in order to
determine the blood group frequencies in them will be useful for
management of blood banks and transfusion services to the needy
patients. In total 4758 samples analyzed, 1894(39.7%) were male
subjects and 2864(60.2%) were female. out of 11063 male subjects,
10559 (95.44%) and out of 491 female subjects, 459 (93.4g%) were
found to be Rh-positive table (l).

Table-l: Prevalence of the phenotype of ABo and Rh (D) in studied groups by

Among Rh-negative male subjects, blood group o is the commonest
(1.9%) followed by group A (1.8%), group B(O.g%) and group AB
(0.3%). whereas among Rh-negative female subjects, blood group o is
the commonest (3.3%) followed by group A(2.9%),group B (2.3%) and
group AB (0.4%). The tow sample populations yielded similar results:

in Tal Afar/11
Blood groups%o A+ A‐ B+ B‐ AB* AB. 0+ 0‐ Total(No)%
Male 16.1 2.5 H.7 1.2 3.6 0.3 17.2 2.8 (1515)55.4
Female 15.4 2.3 1.2 1.6 3.4 0。4 17.7 2.6 (1223)44.6
Total(lG) 4.8 12.9 2.8 7 0。 7 34.9 5.4 (2738)100
Male 5.74 0.9 4.1 0.s5 1.44 0.3 0.7 (379)18.83
Female ))\ 16.3 3.4 3.7 0.4 26.`3 4.21 (1641)80.94
Total(2G) 28.24 4.7 20.4 3.9s 5.14 0.7 31.73 4.91 (2020)99.77
Male 11.7 8.4 0.9 2.7 0.3 12 1.9 (1894)39.7
Female 18.4 2.9 7.8 2.3 3.9 0.4 21.5 (2864)60。 2
Total(TG) 30.1 4.7 16.2 3.2 6.6 0.7 33.5 5.2 (4758)99.9
Total% 34.8 19.4 7.3 7 (4758)100。 2
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all subjects sampled in group one and group tow were O>A>B>AB and

most prevalent was Rh+u'. The blood group O was the most prevalent

(38.7%),followed by groups A(34.8%),8 (19.4%), and the smallest one

is AB (7.3%). Frequencies of the main antigens in the Rh blood group

svstem are summarized in table 2.

Table -2: Distribution of the Rh blood groups amongTal Afar populationam

Rh sroup No.(%)
Rh+ 2363(86.3)

Rh~ 375(13.7)

Total(lG) 2738(100)

Rh+ l73s(8s.9)
Rh‐ 28s(14. l )
Total(2G) 2020(100)

貼
+

4098(86.1)

Rh~ 660(13.9)

Total(TG) 4758(100)

Out of the 4758 subjects tested 4098 (86.1%) subjects were Rh+ve and 660

(13.9%) subjects were Rh-" table? figure l.

Figure-l: Percentage distribution of the Rh blood groups among Tal Afar population

Phenotype frequencies and gene frequencies of the Tel Afer population

are shown in tablel and 3.
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Table-3:Allele FreOuehCy(p,q,う Variation atthe ABO Locus among Tal Afar

The allelic frequency for ABO b10od group was O.236584p(A),for q

(B)WaS O.141633 and for r(0)Was o。 621783table 3 flgure 2.

隋 y

Figure-2: Allele Frequency (p, q, r) variation at the ABo Locus among Tal Afar
population

Allele frequency of the ABQ blood groups in I'tG
Allele frequencv p(A) q(B) r(0) Total

Allele frequencv 0.25056 0.1233 0.626 0.9999
Stander Deviation 0.00632 0.0046 0.0071
Hardy-Weinberg Log Likelihood=-3349.7 3ZZ P-value:O.0002
Allele frequency of the ABO blood groups in 2nd G
Allele frequencv 0.2177 0.1672 0.61487 0.99996
Stander Deviation 0.00692 0.00615 0.00824
Hardy‐ Weinberg Log LikeHhood=_2516.741P‐ valuc=0.ooll
Allele frequency of the ABO blood groups in Tal Afar population(TG)
Allele freouencv 0.236584 0.141633 0.621783 1.0

Stander Deviation 0.004673 0.0037152 0.005356
Hardy=ヽreinberg Log Likelihood=_5886.1065P― value=0.6223

'able‐ 4:Distribution Ofthe ABO blood Tal Afar poDulation
Prevalence of the ABO blood group inl't G
Blood erouo A B AB 0 Total
Observed No. 996 427 210 1105 2738
Expected No. 1030.97 464.45 169.2 1073.39 2738.01
x2 test 1.186 3.019 9.84 0.931 14.9763
Pearson's x2 test=14.9763 dFlP value=0.0001 ,and df=3 p valuF0J0lS
Prevalence of the ABO blood group in2nd G
Observed No. 664 500 116 740 2020

Expected No. 636.88 472.13 147.2 763.79 2020
x2 test 1.155 1.645 6.614 0.741 10.155
Pe堅lors x2 tes■ 1.2529d≒ l PI P value=0.0172
Prevalence of the ABO blood group in Tal Afar population(Tc)
Observed No. 1660 927 326 1845 4758
Expected No. 1666.15 933.47 318.86 1839.51 4757.99
x2 test 0.023 0.045 0.16 0.016 0.244
Pcarsonis x2 test=0.244 df=lP valuc=0.622and df 3P valuc=0.97
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The differences between the expected and the observed frequencies of

these blood groups are not significantP :0.622 in degree of freedo- 1
table 4 and it,s under the Haidy Weinberg equilibrium (Goodness-otfit

X2 : 0.244, df : 3, p : 0.97). In addition, the chi-square test (w-ith 1

degree of fieedom) based on allele frequencies showed no significant

deiiation for studied population because Hardy-Weinberg Law says that

at equilibrium, (p * q i i)' : p'+ q' + ? + Zpq+ 2rp + zqr: l,so as shows

in table (3) the alleie frequency's to be in Hardy-weinberg equilibrium

(p+q+r)2: i ((o.z r o s a 4+o .l 4 I 633 +O .6217 83 )2: I ).

ifr. pr.r.nt'study is useful in providing information on the status of blood

group marker in the Muslim populations of Tal Afar .The data generated

in thl present study not only provide the availability of human blood but

also serve to enable insight into possibilities of future burden of diseases'

Blood groups and Rh antigen are hereditary. Gene for Rh blood group

antigen-is on th" chromosomel and for blood group ABO antigens is on

chromosome 9.

Table-5: Comparison of Percentage (%)of ABO and Rh Blood Groups in different

c.ortntries of the world and in different areas of lraq____-_countries of the wor d and in 1llerent areas o

Populations A% B% ＡＢ

％

0% Rh% reference

Tal Afar populatlon 34.8 19.4 38.7 Present studY

Iraql population/Arab

Baghdadi      ___

27.5 28.5 8.6 35.5 90.33 [12]

Thi‐ Oar DOpulation 28.23 27.33 9.49 34.95 93.92

Kurd/ population 32.47 23.84 6.53 37.16 91.73 141

Basrah/1raqi populatiOn 27.8 29.1 6.3 36.8 91.8

Svrian Arabs Population 46.25 3.12 37.5 ND

Jordanian population 38.36 18.04 6.98 36.62 ND 「161

Kuwaiti population 26.7 24.1 4.6 44.6 ND 171

Bahraini population 20.1
う
ι 3.44 53.4 92.82

SouthWest Saudi Arabian

PODulation

33.4 6 56.8 92.8 [19]

franian eza.i PoPulation 33.4 23.5 10 N.D [9]

Iranian north PoPulation 29.5 28.7 7.9 33.9 90.2 [20]

Turkish population/1stanbul 4314
ハ
ン 33.26 89.6

South-West Nigeria
oooulation

23.1 21.3 2.7 52.9 97

Kunbis
Pooulation(India)

27.02 33.06 8.33 31.04 4.26 [21]

Asians
Indian population

28.38 31.89 8.72 30.99 95.36 [22]

Asians
Uttar Pradesh, India

23.66 36.81 6.85 32.68 95.59 [23]

African Mauritanian
oooulation

28.28 18.56 4.05 49.10 94.23 [24]

afri"an Ni gerian PoPulation 26.9 16.1 4.2 52.9 91.7 「251

African Libyan population 12.8 5.2 48.9 87.2 [26]

A■ican Ntenan pOpulati咀 22.9 21.3 5.9 50 96.7 [27]

Purooeans/trish Population 29.1 10.8 2.8 57.3 N.D [6]
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A population is a group of organisms of the same species living witirin a
prescribed geographical area. The area is usually determined to be of a
size within which individuals are likely to find mates. Geographically
widespread species are often subdivided into more or less distinct
breeding groups that live within limited geographical areas. These groups
are called subpopulations.
This study about the determination and the distribution of the genes A, B,
o, D and d of blood groups of the two systems ABo and rhesus gave us
interesting results.
In this study, we observed similar frequencies in ABo phenotypes in Tal
Afar, but we detected some phenotypic differences with other ethnic
groups especially in relation to B blood group Table 5.
we found some difference in gene frequencies between this study and
other Iraqi study [5],[12] and similar to other Iraqi, Kuwaiti, study like
[13]. But they are very different of our results obtained in the Turkish,
syrian, Jordanian [3], [15], [16], and rable (5) there is a light variation
by going from one area to another area in Iraq. overall Frequency of B
antigen in the world is low; however, it is more common in the some
areas such as central Asia and Africa [20].This finding are similarto other
works from different country I I ], [6],lt9j,l2}l,l24l,I21j,l26l,[27 ] Table
(s).
The alleles frequency were calculated according the statistical methods
based on Hardy Weinberg law of equilibrium and these study found the
o frequency is higher than that of A and B followed by A then B ,
globally predominance of o allele over A and B, and A allele over B
allele. Table (a) The observation of this study shows clearly that the
population of Tal Afar city may be a mixture of the population that
already existed after the arrival of the Turkish ; this population is
represented by the inhabitants of the Arabs and Turkmen population . In
fact, the Tal Afar city population represents the genic frequencies A and
o intermediary between both populations: Turkish and Al Sham
countries.
In the overall the world belong to the Rh-positive which were also similar
to our present study table 5, and there is light variation of the genes D and
d frequency that exists between the populations overall the world.

CONCLUSION
This study has been done on a population very far from ours
geographically, historically and culturally and this study can help
scientists understand ancient human population migrations as well as how
different human groups are biologicaliy related to one another, and the
applications offrequency distributions ofgenetic markers data are needed
for genetic studies that require estimates of mutation rates, selection,
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ABSTRACT
In this wOrk,three typcs Ofhigh Oxidation state oftransitions element cOmplexes werc

prepared and uscd ibr flrst tiine as therlnal initiatOrs of vinyl p01ymerizatiOno These

initiator are:Chloro[OXO bis salicylaldehyde)ethylene diaminatolVanadium(ヽ
の;

g麗&lFttЪ」緯:献器輩:翻;およ1;倦iよ辮 肥a謂悧‖∬盤
(III)(MnLH20Cり .

It was fOund that these initiatOrs can initiate the free radical pOlymerization of

acrylamide cヽ A)at(80)° C in the dark withOut inhibitiOn or rctardation cOmplicatiOn
and the ratc of pOlymerizatiOn is directly proportional to the square ro01 0f initiator

concentration for an initiators.The order with respect tO the initiatOr cOncentration is

(0。4,0.5 and O.6)whcre iS the Order with respect tO the monOmer concentration is

lふllil・ 1をぶぶI評1∴It出ぶIttI《:略1:!黎暉輝|ぬ器ぜ
猟螺凛躙L騰ょふ¶篤猟∫庶鷺ユ:翻温cd and was bund
to bc dependent On the type 9finitiator and is increased frorn l to III
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Activation energy of polymerization and initiation (Ei) in the present system were
also determined and it was found that: Er Ei(I) > Er Ei (ll) > Er Ei(llf.
According to kinetic and spectral observation, the mechanism of initiation by these
initiators was suggested.
Gravimetry technique is used for determination of the rate polymerization, and
viscometry is used for determination of average of polymerization. The Uv-visble
spectrophotometry is used to determine the rate of initiator decomposition and IR
spectrophotometry, atomic absorption and conductivity molar and chlor measurement
is used to identi& the initiators structure.

INTRODUCTION
A considerable attention was focused on thermal initiation of vinyl
polymerization by metal chalets during the last three decodes. (t-z) Arnett
and Mendelssohn (3) were the first to point out that certain metal chelate
complexes have the ability to form free radicals on heating. Later several
metal acetylacetonates were tested as thermal initiators for styrene
polymerization at 1100C and the following order of rate of
polymerization in presence of various acetyl acetonate was observed.

Nftrlll > CeIv> CouI > palll I 41 III : ga III l y III

Iv{nIII was the most effective while V III acted as inhibitor of styrene
polymerization. (4) The mechanism of thermal initiation of styrene (ST),
methylamethacrylate (MMA) and acrylonitrile (AN) by Mn (acac): and

Fe(acac): .Complexes were studied in detail. (5) It was found that Co III

(acac): and Fe (acac): were effectively thermal initiators for
polymerization of (ST) at700C and MMA at 800C. (0-z) Bamford and co-
workers(8) showed that Cu(acac)z in conjunction with atnmonium
trichloroacetate can initiate the polymerization of MMA at 800C . Also it
was found that Cull , Co"'and Fe(acac)l enhance the polymerization of
MMA in the presence of t-butyl peroxide.(z) Furthermore the
polymerization of MMA at 500C by transition metal chelate with cyclic
ether hydroperoxide was also studit6. (10) It was also reported that the

therma! polymerization of ST, MMA was carried out at (70-80)0C by N-
N-ethylene[ bis (salicylideneiminato) benzol acetylacetonate ]cobalt (III)
. 
(rl) A new type of metal chelate VO(SzCN(Rz)): was investigated to be

used as aphoto initiators and later it was found that it can work as thermal
initiator of ST polymerization at (60-80) 06. (r2)

Saleh and Aliwi (r3) studied the thermal polymerization of ST by a novel
type of metal chelate complex : Chloro -oxo-bis I N-(4-bromo phenyl)
salicylideneiminatol Vanadium(V) ; VO[BrCoH+N: CHOCoHT]CI.
Aliwi and Al - Hayali (ra) studied the thermal polymerization of MMA
by Manganese (III) dithio carbomate complex also the thermal
polymerization of the same initiator in presence of electron doner was

studied. (r5)

Siemeling and co-workers investigated two different types of imido and

phosphonate ligand used for copolymerization of MMA, AN and vinyl
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acetate. (t6) On other hand Manmeekur and Srivastava studied the thermal
polymerization of MMA by certain transition metal chelates. (r7)Recently

Saleh studied the thermal polymerization of MMA at 800C by Chloro-
oxo-bis fN-(4-bromophenyl) salicylideneiminato] Vanadium (V) chelate
comPlex. (t8)

The same author also studied thermal polymerization of MMA at 80 0C

by using a novel type of metal chelate complex Methoxo-oxo-bis tN-(4-
bromophenyl)salicylideneiminato] Vanadium(V) chelate complex,(le)
this initiator was investigated as a photoiniator (20) and this -initiator

proved later it was activate as thermal initiator.
Acrylamide polymerizes easily in the presence of free -radical initiators,
several studies of the polymerization feature concerning molecular
weight determination, rate constants measurements activation energy of
polymerization (Ea) as well as of initiation were also report"6 (21-28).

In the present work three types of metal chelate complex were prepared
and used for the first time as thermal initiator for the polymerization of
acrylamide monomer at 80 oC.

MATERIALS AND METHODS
Materials
chloro oxo[ (bis(salicylaldehyde ) ethylene diamine]vanadium(v).
complex was synthesized according to method described by Funk and co

-workers.(2e) Chloro- [ bis ( salicyaldehyde) ethylene diamine] aquo
chromium (Ill).chloro- [ bis ( salicyaldehyde) ethylene diamine] aquo
Manganese (III)These complexes (B) and (C) were prepared as described
by Fabrtti and co-workers. (30) The IR- spectrum was effective as that
reported by Casey and co-workers. (31) Acryl amide monomer (AA)
(Merck-Schuchardt) with a purity of 99%. Ethylene diamine (Riedel
dehaen). vanadium penta oxide (B.D.H.). Manganese chloride (Fluka).
Analar ethanol (B.D.H.) chromic chloride (B.D.H.). Hydrogen peroxide
(B.D.H.)

Technique
Polymerization process was carried out in a Pyrex tube 15 cm , in length
1.5 cm in diameter 10'cm3 connected to an argon gas purring system.
Dissolved air was removed by bubbling (AA) (32) saturated argon gas
(purring 99.96%) for 20 minutes. The reaction tube was protected from
light using aluminum foil and placed in a bath a( 80 0c + I 0c). General
pu{pose stirred thermostatic bath /circulators -Grant - GA 100, GD
100, GD l20.Average rate of polymerizationwas measured
gravimetrically by precipitation of the polymer in 50 fold of pure
ethanol , and the rate of polymerization is calculated as follows :-
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ω―Ψ=吟静XT
where[MO]=iS the initial monOmer
percentage of conversion of monomer

(1)

concentration, Conv.%: is the
to polymer and T:is time of

reaction in(second).

The number average molecular weights ofpolymer(PAA)was
generany deteHHined viscometricany in distined water at 300C with aid

ofMark一 Houwink equation.Values ofK and∞ were taken from
reference。 (33)Hitachi I」 V-2000 double beam UV― visible

spectrophotometer was used to rneasure the spectral changes during the

polymerization process.

RESULTS AND DISCUSSION
Kinetics of thermal initiation

The complexes that were used in polymerization process as initiators

were :…

VOL Cl,Cr L H20 Cland MnLH20Cl,these initiators readily initiate

the polymerization of(AA)(in bulk and solution)thellllally at 800Co Fig。

(1)ShOWS thtt the average rtte ofpolymerizttion estimtted,Om eq(1)
is proportional to the square root ofthe chelate concentration at constant

monomer concentration(bulk)and temperature,the straight line in

Fig.(l) coffesponds to the relation :-
a:2x10,U1 'o
o:3x lo -3 

[11]t\2

cD:4X 10 -3 IIIII t\2

(2)

(3)

(4)

From equations (2-4) it is clear that initiators efficiency is follows III >
II > I , also the results illustrated in Fig. (l) and equations(2,3,4) indicate
that no inhibition or retardation is observed and the polymerization is
considered to be simple free radical polymerization. The inhibition and
retardation were further checked by monitoring the percentconversion of
monomer to polymer with polymerization time, no inhibition was
detected . Fig(2) shows the relation between percent conversion of
monomer to polymer with time of heating at 80 0C , results shown in
Fig.(2) clearly reflect that both inhibition and retardation do not exit in
the present polymerization system under the conditions employed . The
slope of the logarithmic plot of the relation between the rate of
polymerization and the initiator concentration is equal to (0.4,0.5 and 0.6)
for the initiators (I, II and III) respectively . This indicates that the order
with respect to initiator concentration is (0.4,0.5 and 0.6)this also proves
the free radical nature of polymerization process. our results are in good
agreement with that obtained by 4ms6 (34) , Bamford and Lind(s) ,
Aliwil3s) Thiagarajan and co-workers (ll) and Saleh (18-le) in
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polymerization of MMA by AIBN, Mn(acac): and VO(acac)z CI , Co
Salen Ba , [Vo (Br CoH+N:CHOCoH+)zCI] and [Vo (Br
CoH+N : CHOCoH+)zOCH:1.
Also this result agrees well with result obtained by Kulike and Kelin for
polymerization of AA by using hydrogen peroxide and with that of other
workers who suggest that the rate of acryamide polymerization is
proportional to the square root of initiator concentralis^Q2,2a,26,27,3s)
The kinetic parameter kp/k, tt2 ( k, and kt ) , being rate constants of
propagation and second order termination respectively is calculated from
the following relation(35) '

kol4rrz: )_.1r.pn1r',
lMl

(5)

From Table (l), mean values of kplkrtt2 are found:1.39, 1.54 and2.26
mol-r/2 1rl2, 5-r\2 for the three initiators (I, II and III) respectively. These
values are rather low as compared with the literature value for acrylamide
kpikt r/2 equal to 4.2*.g.2QO .

The low values of kp/kt r/2 obtained in this work may by due to the lower

rate of polymerization (fO) obtained and used in the calculation of the
lower rate of polymerization .This may be attributed to the method of
determining it. Moreover the gravimetric technique was used rather than
dilatometery; the later is usually used in this type calculation. Also the
lower values may be due to the primary radical termination of free
radicals which arise as result of the stability of the primary radical (used
as initiator).Molecular weights were also calculated and found rather high
but of comparable values with the literature Q2), the rate of initiation in
bulk AA at 80 0C can be calculated by using equation (5) and calculated
value of k, /4trz
The rates of polymerization of AA were determined at constant
temperature of (80 0c) 

, constant chetate concentration of (l X 10-4) mol.
I - I and variable monomer concentration [M] .The results presented in
Fig.(3) reveal that order in monomer is [ 1.1,1.3,1.4] for three initiators
(I ,il, [I) respectively . Thus the rate of polymerization with respect to
monomer iS greater than unity; one can conclude that a monomer
molecule is involved in initiation step.
Kinetic order of monomer which is higher than that of normal equation
of vinyl polymerization by radical mechanism has been also observed in
the polymerizationof styrene and MMA. Results reported in the literature
(5,6,1 1) are 1.5, 1.5 and 1.44 respectively for the thermal polymerization
of MMA at (80 0c) and the value of 1.2 for thermal polymerization of
ethyl acetate monomer at (80 og;. ts)
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For Acrylamide monomer our results are in good agreement with the

results obtained in the literature for thermal polymerization of
acrylamide.Q7,24,26,27) Other researchers found the rate of polymerization

is dependent on monomer frequently to the power of 1.2 to 1.5 rather

than unity. These authors suggest that complex formation between the

chelate and monomer undergoes a thermal oxidation reduction reaction

.In order to confirm these values of (1.1-1.4) for three initiators which

arise from the kinetic of polymerization and not from other side effects,

AA was polymerized using (AIBN) (3a) as thermal initiator at (770C). The

order with respect to monomer was one which agrees with the literature
(5) 

, thus one can conclude that the values of ( I .1, I .3, and I .4) arise from

the kinetic of polymerization catalyzed by the initiators (I,II and III ). It
is clear that initiation process depends on monomer concentration thus

the mechanism of these initiators in thermal polymerization is quite

different from that of photo initiation process in which the order of
monomer is unity.

Spectral Observation
The UV- visible absorption spectrum of VOLCI, CTLHzOCI and

MnLHzOCI in AA solution is shown in Fig. (a). on heating at (80 0c; the

absorption spectrum changes (as shown in Fig ((a)) and ultimately
becomes indistinguishable from that of VOL, CrL HzO and MnLHzO in

AA monomer.
The isosebestic points appearing at 380 nm for VOLCL and 412 nm for

CTLHzO and 324.5 nm for MnL HzO indicate that the overall chemical

changes are relatively simple . It was also observed that there is a little
increase in the absorption intensity in the range between (400-600) nm

during the heating process. The very low broad low intensity peak (ligand

field transition) may be attributed to d-d electron transition of Vanadium

(N), Chromium (II) and Manages (II) complexes. The absorption range

between (300-400) nm which presents charge transfer transition is due to

electron transition between molecular orbital located near the metal and

the molecular orbital located near the ligand with respect to the oxidation

state of V(IV), Cr (III) and Mn (I[;trtr
The absorption range between (280-350) nm represents ligand spectra

which occur as a result of electron transition between the ligand

molecular orbital (fl*fl*) (I1+fl*; (:r) . All the spectral observations

together with kinetics data obtained therefore, indicate that the primary
process in thermolysis is scission of V-Cl , Cr-Cl and Mn-Cl bonds and

this might be induced by AA molecular which can form an intermediate

complex (I) between Vanadium, Chromium and Manages chelates and

AA monomer before the formation of the primary initiating radical . The
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following reaction scheme might be suggested for the generating of the
initiating species for vanadium chelate as an example:

+H2C=♀H

C〓0
|

NH2

C卜 CH2・
9H

十     ♀=0
NH2

“
〔中̈‥‥‥ili……‥…|

800C

Determination of Decomposition Constant ka

The values of ka are determined from the slope of plotting of Ln (Ar
A-) against time of heating of (80 0C; at constant initiator
concentration (1 x 104) mol t-r for all initiators used at wave lengths of
(324.5-412 and 380 ) nm for Vv, g;tt and MnIII respectively,
according to the following equation :

Ln (ArA-) : Ln ( Ao-A-) - kat
From Table (2) it is clear that the rate of decomposition of these initiators
increases according to the following order :

III > II > I i.e ly1n III > Cr III l yv
These results agree with our previous conclusion that the rate of
polymerization using these types of initiator increases in the following
order:-

MnIH>Cr Ш>VV

33

ＣＨ

、

日
日
Ｃ

／

H2C=♀H

C〓0
|

NH2

H /)H2RJ2H



Thermal Polymerization of Acrylamide by Using Three Novel Types of High Oxidation State of
Transition Element complexes 

Najat, Hussein and_ Ahlam

And this result agrees well with the literature values which show that

acetylactonate oftransition metal chelate activity increase according to

the following o.6.t (5'ao)

Mn r > cerrr > cr r > Fe IlI > AItu: grllt: 51 I y lll

The Activations Energy For overall Polymerization Process

The activations enerry for overall polymerization process is deduced

from the slope of the arrehinus plot shown in Fig (6) and the result is

reported in table (3). The activations energy for initiation could be

obtained from activations energy for overall polymerization process ,

using relation (36) 
:

E1 : Eo-E1 + 
E 

(6)

where Ei :activation energy of initiation, $l : activation energy of
propagation Et : activation energy of terminlation

The value Eo- E-is reported in the literature (ar) for the

polymerization of AA at 80 0C :5.85 Kj mol''
From Table (3) it is clear that the values of Er as well as of Ei

increase in the following manner :
'V" complex > Cr llt complex > Mnlll complex

from which one can conclude that these values depend on the chemical

structure of the initiator which reflects radical obtained from Mntrl

complex which is more active than that obtained from Cr tll complex

and V" complex . These fact were further confirmed by calculating

the energy required to rupture the bond between each ofthe transition
metals and Cl atom as shown in Table (4)

It is clear from Table (4) the bond required to rupture V-Cl is higher

than Cr-Cl and Mn-Cl which means it requires more energy to break

V-Cl>Cr-Cl>Mn-Cl
Our results for overall activation energy and initiation by using these

types of initiators are higher than these obtained by Riggs and Rodriguez

who reported the values of 70.7 KJ /mol for polymerization of AA in
water - persulfate initiator (at) and of Dainton and co-workers who
reported activation energy of 82.8 KJ/mol.(42)

CONCLUSION
The chelate complexes prepared in this work and used as thermal

initiators serve as a novel thermal initiator for polymerization of AA at

(80 0C) without retardation or inhibition through free radical mechanism.

The orders of monomer are (1.1, 1.3, 1.4) which lead to the suggestion of
complex formation between AA and the initiator molecules from which
the primary initiator radical is formed. This is responsible for the

initiation process.
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Kinetic and spectroscopic observations suggest that thermal redox-
reaction takes place in the complex leading to the reduction of V(v)to
V(iv), Cr(II! to Cr(II)and Mn(III) to Mn(II) and this is enhanced by AA
molecule. The PAA produced by present initiating system is a tactic and
therefore it is concluded that the complex molecule is neither involved in
initiation nor in polymerization step.

Table-1: shows values of ky'ktl/2, degree of polymerization (Pn), number average

molecular weight (Mn) , intrinsic viscosity [q ], rate of polymerization (co], and
initiator contrition [I]

in tiators

Table-3:The mean value of Er, Ei by using of different initiators

Initiator ET tt mol‐
1
Eitt mol‐

1

VV.C. 201.2 195。 35

Crill.C. 137.2 131.35

MnIII.C. 129.7 123.15

Complex
kykl2

11/2.*o1-12.a-l/2

Degree of
polymerization

p.

Number
average

molecular
weight M"

Intrinsic
viscosity

Iql

Rate of
polymerization

mol.l-1.s-l

Initiator
contrition
[Il moUl

I 1.39 90493.2 6432257.5 1764.9 4.2y't}'s lxl04
1.54 77859.7 5534273.6 1565.1 6.0 x l0r lxl04
2.26 147972.1 10517861 2615.6 6.8X10‐ ) lx10‐

4

Table -2:Values of ka and rate of decomposition for the hree ini
Initiator t1/2 kd min~1 dc/dt rnol C~ls~1

I 23.1 3.O X 10‐
2 5 X 10-8

20.4 3.4 X t0'2 5.6 X t0-8
Ｔ

■ 18.2 3.8X10‐ 2 6.3 X 10-8

Table-4:The bond M-C
bond energY ref
V-CI 477±63 43
Cr‐Cl 366.1± 24.3 44

Mn-Cl 360。 71± 9。6 44
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ABSTRACT
In this study, we were conducted comparison between two methods of prlparation

coated glutathione(GsH) with gold nanoparlicles(GNPs). In first we were attended
the direct GNPs with GSH , the results of the absorbance characteristics of this
method were monitored using UV-vis spectrophotometer ( at 526 nm ) and the
corresponding AFM image for the as-prepared GSH-GNPs were dispersed with about
l0 nm in diameter.In second method we were attended GNPs that have UV-Vis
spectrophotometer (at 527 nm ) and then using GSH as capping agent for protective
layer, uv-vis spectrophotometer (at 545 nm ) , and the corresponding AFM image
for the capped GSH-GNPs were dispersed with about 20 nm in diameter. The change
in the color of the colloid was also seen before and after capping. The color of the
gold colloid changed from yellow to red in first method,but changed wine red to
blue for glutathione capped nanoparticles in second method ,in which glutathione
capped gold nanoparticles were prepared by borohydride reduction,which were
directly used for covalently attaching an enzyme .peptide or protein and the resulting
AuNP- bioconjugate.

INTRODUCTION
In recent years, research on nanomaterials has increased tremendously
because of their importance as potential building blocks for a variety of
nanoscale biomedical, bioanalytical, bioseparation and bioimaging
applications U,27. Gold nanoparticles stand apart from other
nanoparticles and quantum dots because of their biocompatibility.
Different methods have been developed till now for the synthesis and
protection of the gold nanoparticles apart from the classical methods [3-
51, using tryptophan [6], amines [7,8], ethylene glycol protected [9],
glutathione [l0], lipoic acid-Poly (y-benryl-L-glutamare) [l l]. In first
method the as-prepared GSH-GNPs are stable because the GSH protects
the GNPs from aggregation in the presence of a given high concentration
of salt. GSH has two free -COOH groups and a -NHz group to provide
a hydrophilic interface[2].The capped gold nanoparticles are used for
coupling of bimolecular. The SPR of the GNPs are extremely sensitive to
their nature, size, shape, their interparticle distances, and the nature of
their surrounding media [13].
In this study, we were performed the comparison between the two
methods that are useful for selecting the most appropriate way to prepare
the associated operations , for the preparation of biosensors or
colorimetric detection through rapid change in colors.
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MATERIALS AND MEYHODS
Materials
Tetrachloroauric acid (FIAuCla. 3HzO), glutathione(GSH),sodium
borohydride (NaBH+) were obtained from Sigma Aldrich (USA)
Methods
1- Method l(Preparation of GNPs Coated with GSH):
The preparation of GSH-GNPs was synthesized according to the
procedure described previously with a slightly modification [14]. Briefly,
An aqueous solution oftetrachloroauric acid (HAuClr.3HzO, I mL, 0.025
M) was mixed with an aqueous solution of GSH (7.8 mL, 0.019 M). The
pH of the resulting mixture was adjusted to 8.0 using I M NaOH. A
freshly prepared NaBH+ solution (2 mg/rnL in water, lO-fold molar
excess) was added with stirring. The mixture was allowed to react
overnight at room temperature. The free GSH molecules in solution were
removed by centrifugation at 6000 rpm for l0 min, then the GSH-GNps
were obtained.
2- Method 2 (Preparation of GNPs Coated with GSH):
All the glassware used for the preparation were cleaned and soaked in
freshly prepared HNo3lHCl mixture, and then they were rinsed
thoroughly in distilled water and dried in air. In a typical preparation of
gold colloid with , glutathione were used for capping of gold
nanoparticles.
The gold colloid was prepared by dissolving aurate salt (12 mg) in double
distilled water (100 mL) and then freshly prepared NaBH4 solution (2.5
mghnL,a0O pL) was added dropwise with stirring. The solution was kept
for stining for around 5 minutes (Scheme l).

Scheme 1. Schematic representation of the synthesis and stabilization of AuNP.

RESULTS AND DISCUSSION
The ),max was observed at around 526 nm in method (l) but few
concentration (figure 1).

In method (2) the gold nanoparticles synthesized by borohydride
reduction of aurate salt are relatively monodisperse in colloidal solution,

Protertive layer
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which is confirmed by a single peak in the absorbance spectra (Figuie 2).
The l,max was observed at around 527 nm. The dynamic laser scattering
experiments suggested that the mean size of the AuNP is in the range of
20-30 nm.
we have used capping or protecting agents such as glutathione for the
protection of nanoparticles for stability . The change in the color of the
colloid was also seen before and after capping. The color of the gold
colloid changed from yellow to red in method. l,but changed wine red
to blue for glutathione capped nanoparticles in method. 2.

0鋤

0^400

0200

,0_304

40Cl.00

Figure-l: UV-Vis spectroscopy for GSH-GNPs (526 nm)
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Figure-2:UV-Vis spectroscopy for Gold Nanoparticles (527 nm)

As shown in Figure 3, the peak is shifted towards the higher wavelength
after capping with glutathione and the l.max was observed around 545
nm for glutathione capped.
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Figure-3: UV-Vis spectroscopy for CSH-GNPs (545 nm)

As shown in Figure 4, a characteristic surface plasmon resonanse (SPR)
band of GSH-GNPs was observed in the spectrum at approximate 545 nm
(Figure 4, curve B, method I ) , The corresponding AFM image was
shown in (Figure 4B)and the as-prepared GSH-GNPs were dispersed
with about 10 nm in diameter,
The as-prepared GSH-GNPs are stable because the GSH protects the
GNPs from aggregation in the presence of a given high concentration of
salt. GSH has two free -COOH groups and a -NHu group to provide a

hydrophilic interface.
Glutathione in method 2 (Figure 4C) capped gold nanoparticles were
prepared by borohydride reduction,which were directly used for
covalently attaching enzymes ,peptides or proteins and the resulting
AuNP- bioconjugate. The corresponding AIM image was shown in
(Figure 4C) GSH capped GNPs were dispersed with about 20 nm in
diameter.
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Figure-4: UV-vis spectra and AFM images of the A- GNps, B- GSH-GNps
(method I ) ,C .GSH - glutathione capped GNps(meth od 2) .

CONCLUSION
In conclusion this work the nano particles prepared with glutathione can be used
directly for covalently attaching an enzyme peptide or piotein that the resulting
nanoparticles bioconjugated.
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ABSTRACT
Thc aim ofthe present study is tO synthesis new(15)compOunds of4-methyl

coumarin der市 at市es,starting from(8-acetyl-5,7-dihydroxy-4-methyl coumarin).

Avariety of chaclones,Flavanone and azo derivatives have been synthesized and

the proposed structurcs were conf1111led by physical properties,UV_Visible,FT―

IR andl H〕颯ИR.

INTRODUCTION
coumarin is classified as a member of the benzopyrone family ,all of
these compounds which consist of a benzene ring joined to a pyrone ring
[l]. Chalcones and flavanones are extensive components in all parts of
the plants and are important as flower pigments, growth regulators,
phytoalexins, animal toxins[2,3] . Flavanones form a large and imperative
group of naturally occurring secondary Metabolites and are the main
intermediates for the synthesis of biologically active flavones and
isoflavones. Natural and synthetic flavonoids has attracted considerable
attention because of their interesting biological activities like
antimicrobial[4], antibact erial[5], antifungal[6], antiviral[7],
antihypertensive[8].

Azo compounds are generally used as dyes and pigments [9]. Another
area of application of aromatic azo compounds is analytical chemistry
where iome of these compounds are used as indicators in pH, redox or
complexometric titrations [10-ll]. on the other hand azo compounds
explain biological activities containing antibacterial p2-13], pesticidal
[4] activities.In the present work ,promoted by these observations ,the
synthesis of aseries new derivatives of coumarin which probable to have
possible biological activity .

MATERIALS AND METHODS
Melting points were determined on GallenKamp(MFB-600) melting
point apparatus and are uncorrected.The IR spectra of the compounds
were recorded on ashimadzu FT-IR-3800 spectrometer as KBr disk. The
UV spectra were performed on Cintra-5-Gbes scientific equipment. The
'H-NMR spectra (solvent DMSO) were recorded on Bruker 400 MHz
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spectrophotometer which were made at chemistry department , Al-Bayt
University, Jordan. using TMS as intemal .

Synthesis of 4-methylCoumarin derivatives (2,9) :

A mixture of (0.1 mole) 2,4,6-Trihydroxy-acetophenon(1) or m-Hydroxy

phenol and (13 gm, 0.1 mole) of Ethyl acetoacetate, was cooled down

below 15"C, then ( 45 ml ) of conc. Sulfuric acid was added drop wise

over a period of (30 min ), then allowed to cool to room temperature

After that the reaction mixture was poured slowly into ice water with

continuous stirring. The precipitate was filtered and recrystallized from

Ethanol , and creamy colored needles.Table( 1).

Synthesis of chalcones derivatives (3-6):
To a solution of compound (2) (nag,0.0l mol) in (30 ml) Ethanol,

appropriate aromatic aldehyde (4-Bromo benzaldehyde 2- Bromo

blnzaldehyde , 2- Chloro benzaldehyde and 4-Chloro benzaldehyde)

(0.02 mol)was added in the presence of (a-5) drops of Piperidine with

continuous stirring for 30 min .the mixture was refluxed for 8 hours ,then

the reaction mixfure was cooled , The product was filtered and

recrystalized from a appropriate solvent . Table (1).

Synthesis of Flavanone (7,8):

A mixture of compound (a) or (5) (0.01 mole ) was dissolved in (20 ml)

Chloroform with continuous stirring for 3 hours at (30-35"C) , then

(30m1) , 10% sodium hydroxide was added drop wise . The mixture was

stirred for overnight, after cooling, neutralized with hydrochloric acid ,

the formed solid was collected and washed with cold distilled water, dried

and recrystalized from peholeum Ether(90-100)C'. Table (1)

Synthesk of 7-Chloro -4' Methyl coumarin (10):

A mixture of (1.76 g, 0.01 mole) compound (9) and (25 mI,0.01 mole )
of Phosphorus Oxychloride , was refluxed for (60 min. ) , then allowed

to cool io room temperafure, After that the reaction mixture was poured

into crushed ice with vigorous stirring, the precipitate was filtered

,washed with distilled water and recrystallized from Methanol. table (l)'
Synthesis of 4-methyt coumarin -6,8dicarbaldehyde derivative (11):

To a solution of (1.76 g, 0.0lmole) compound (9) in (50 ml) acetic

acid was added (2.9 g, 0.02mole) hexamethylenetertr- amine were added.

the mixture was stirred continuously at room temperature, until a light
brown viscous solution was obtained, and then heated to (70-90)"C for

two hours .The mixture was cooled to room temperature and (10 ml)

concentrated HzSOc was added drop wise and faint yellow precipitate

was formed, and collected by filtration and washed thoroughly with cold

Methanol and recrystallized from Ethanol Table (1) .

う
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Synthesis of (2E,,2'Z)-3,3'-(7-hydroxy-4-methyl-coumarin
diyl)bis(1-phenylprop-2-en-1-one) (12)z

To a solution of compound (ll) (2.329, 0.01 mole) in( 30 ml ) Ethanol,
(2,4gm ,0.02 mole)(Acetophenone ) was added in the presence of (a-5)
drops of piperidine with continuous stirring for I hr.The mixture was

refluxed for 8 hours ,then the reaction mixture was cooled , The product
was filtered and recrystallized from ethanol . table (1).
Synthesis of 7-Hydroxy-6,8-bis-hydroxymethyl-4-methyl Coumarin
(13):
(1.6 g, 0.04 mole) of Sodium hydroxide was added to a mixture of (3.7
gm, 0.02mole) compound (9) and (4.1 mI,0.02 mole) of Formaldehyde,
the mixture was refluxed with continuous stirring for 3 hours at 60oC.

The mixture was cooled to room temperature and neutralized with 5%

Phosphoric acid the precipitate was filtered off, dried, and recrystallized
form Ethanol table (1).
Synthesis of of 7-Hydroxy-4-Methyl-8-nitro-Coumarin (14):
(10mL) concentrated Sulfuric acid was added dropwise to (1.76 g,

0.0lmole) of compound (9) with continuous stirring in ice bath for a

period of l5 minutes. Then a mixture of (4.2 ml, 0.087mole) concentrated

Sulfuric acid and (9. 6 ml, 0.092mo1e) Nitric acid was droped with
continuous stirring at 5Co. The reaction mixfure was poured in to ice, the

precipitate was filtered, dried then purified by column chromatography
using silica gel eluting with petroleum ether(90-100) C' lBenzene (1:1).

Synthesis of 8-Amino-7-hydroxy-4-methyl Coumarin (15):
(0.5g, 0.01 mole) Iron powder was added portion wise to a mixture of
(2.219, 0.01mole) compound (14), (15mL) concentrated hydrochloric
acid and 15ml ethanol. The reaction mixture was refluxed for 6hours,

cooled then the precipitate formed was filtered off, washed with water,

dried, and recrystallized form Ethanol. table (l).
Synthgsis of Azo Dyes derivatives (16,17):
To mixture of compound (15) (1.919 ,0.0lmole)in 5m1 water and

(2.5m1)of concentrated hydrochloric acid was add dropwise of sodium

nitrite (o.7g, o.lmole )in (5ml)water in an ice bath for aperiod of (5)

minutes with continuous stirring diazouium salt was formed . The azo

coupling was then achieved by adding a solution of (2-hydroxy
acetophenone ,2-hydroxy benzaldehyde) (0. I mol) in l0% NaOH ( I 0 mL)
to the diazonium solution slowly at 0-5oC with continuous stirring for 5

minutes. the precipitate was collected by filtration, and washed with cold
distilled water, dried to give compounds (16,17)respectively , and

recrystallized from Ethanol. table (1).

８６
　́　　　　　̈
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RESULTS AND DISCUTION
In this work the first compound of coumarin derivatives was parpared as

starting material for further synthesis (Scheme l).
Compound (2) were reacted with different substituted benzaldehyde in
the presence of piperidine as catalyst to obtain derivative (3-
6)respectively.The structure of the synthesized compounds have been

characterized and identified by UV. , FTIR and 'HNMR spectrum. The
FTIR showed an absorption band at (3412 -3367,, cm-r) due to OH
stretching vibration, and a band at (1726, 1730, 1718, 1697 am't) for
lacton (C:O), which had appeared at (1622, 1614, 1599 cm-t) of 1C:C)
in the 4-methyl coumarin compound, The rHNMR spectrum of (4) in
DMSO-do as asolvent was showed the following data.
1.7ppm(S,3H,CHI),6.5-7 .2ppm(m,4H,Ar-H),7.4ppm(s,2H,CH of lactam
ring )., 7.5ppm(d,4H, COCH:CH)ppm, 9.3ppm(s,2H,2OH).
The cyclization ofcompound (4,5) by sodium hydroxide give flavinones
compounds (7,8), the mixture was refluxed for 3 hours. The FTIR
spectrum ofcompound(7,8) displayed an absorption band at (1699, 1685
cm-t) due to the stretching vibration of (C:O) lacton , (3402 - 3427 cm-t)
due to stretching vibration of the (OH) group,( 1589, 1593 cm-r) due to
the stretching vibration of (C:C).
The THNNG. spectrum of (7) in DMSO-de as asolvent was showed the
following dataL : 2.9 ppm(S,3 H,CHr, 8.2- 8.9ppm(m,4H,Ar-H), 7 .9ppm
(s,H,CHof lactam ring ), 3.4ppm(s,2H,CHring),l2.2ppm (s,2H,OH).
Compound (10) have been prepared by treatment of compound (9) with
POCI3 . The FTIR spectrum of compound (4) table (2), shows C:C
aromatic stretching frequency near (l641cm-l). other significant bands

were observed at (1718) cm-' being assigned to the C:O stretching
frequency, and significant band were observed abott (777) cm-r being
assigned to the C-Cl stretching frequency The THNMR spectrum of
compound (10) showed the following data : (DMSO,300lvftlZ): 2.7
ppm(s,3H, CHt),6.5-7.4 ppm (m,4H, Ar-H)..
Compound (1 I ) have been prepared by treatment of compound (9) with
hexamethylenetetramine . The FTIR spectrum of compound (11) show
the appearance (1708) cm-'ofthe C:O carbonyl band ofCompound (1 l)
C-H appeared in the region (2865,2783) cm-r band and O-H appeared in
the region (3327) cm-t .

The IHNMR spectrum of [ 1] in DMSO-do as asolvent was showed the
following data: 3(s,3H,CH:),6.3(m,lH,Ar-H),7 (s,1H,CH of lactam
ring)., I 1.7(s,4H, CHO),8.04(s,2H,CHO), 8.3(s,lH,OH).
Chalcone (12) synthesis by condensation of compound (1 l) with
acetophenone in the presence of piperidin . The FTIR spectrum of
compound (12)show the appearance (1682) cm-t of the C:O carbonyl
band of Compound (12) C-H appeared in the region (2835-2932) cml
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band and O-H appeared in the region (3423)cm-1.The rfil.IMR spectrum
of (12) in DMSO-do as asolvent was showed the following data.
2. 5 ppm( S, 3 H,CHr), 6.2-7 .}ppm(m, 8H,Ar-H), 8. 6ppm(s,2H,CH of lactam
ring).3.6ppm(s,3H,O:C-CH:), 8.9ppm(d,4H, COCH:CH), 8.3ppm
(s,2H, CH ring) 1 2.3ppm(s, 1 H,OH).
Compound (13)was prepared by condensation reaction between
Compound (9) with formaldehyde in the presence of Sodium Hydroxide
as catalyst The FTIR Spectrum of compound (13) showed absorption
band in the region (3372 ,3344 cm-r) which was signal to OH gfoup and
absorption band at (2941,2888 cm-r)due to C-H aliphatic group . The rH-

NMR spectrum of compound (13) shows the following data : 3.1 ppm(s,
3H, CHr), 6.9 ppm (m,4H, Ar-H).3.2(t,4H,CHz). 3.9ppm (s,2H,OH)
.11.3(s,1H,OH).
compound (14) have been prepared by treatment of compound (9) with
nitric acid and sulphuric acid . The FTIR spectrum of compound (13)
table (2) show C:C aromatic stretching frequency near (1632cm-t).
Generally these frequencies are sensitive to the type and position of the
substituent, other significant bands were observed at (1749) cm-/ being
assigned to the C:O stretching frequency, and significant band were
observed about (1360,1540) cm-1 being assigned to the NOz stretching
frequency.
Compound (15) have been prepared by treatment of compound (9) with
iron and hydrochloric acid . The FTIR spectrum of compound (15) table
(2) show C:C Aromatic stretching frequency near (161lcm-r). Generally
these frequencies are sensitive to the type and position of the substituent,
other significant bands were observed at (171Ocm-) being assigned to the
C:O stretching frequency, and significant band were observed about
(3l38cm-) being assigned to the NHz stretching frequency.
Azo compounds (16,17) have been synthesized by reaction of compound
(15) with the appropriate aromatic phenol(2-hydroxy acetophenone ,2-
hydroxy benzaldehyde ). All Azo compounds (16,17) showed absorption
bands(1693,1687 cm-r) due to the stretching vibration of the carbonyl
group of aldehyde and keton , absorption band at (1726,1720 cm-r) due
to the stretching vibration of the( C:O) lacton, , and (1533, 1577 cm-t)
due to N:N stretching vibration.
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able-l: of the synthesized compoundsQ-L7
Comp. No. M.PO C Yield% Recryst. solvent
2 184-186 73 Ethanol
3 283-285 62 Ethanol

4 263-265 67 Ethano1/Chlorofollll l:1

5 250-252 70 Petroleum Ether(90- I 00)C"
6 244-264 74 Methanol
7 283-285 66 Petroleum ether(9O- 1 00)C"
8 263-265 70 Petroleum ether(90- 1 00)C"
9 184-186 70 Methanol
10 102-104 62 Methanol

135-137 67 Ethanol

12 150-153 59 Ethanol
13 164‐ 166 73 Ethanol
14 222-224 68 petroleum ether(90-100) C' /

Benzene (1:1)
15 190-192 65 Ethanol
16 216-218 66 Ethanol
17 237-239 70 Ethanol
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Table‐ 2:UV andIR data for compound

Comp.No UV
Ethanol

Characterisdc bands ofFT―IR(cm~1,KBr)
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N'-(3-bromobenzylidene)-a-((7-hydroxy-4-methyl- +.r+,-r:-ru-6 6Li' E;sl rr

3 , r;-nJl 6, i-.iY! 4-+r.il i s2-oxo-2H-chromen-8-yl)diazenyl)benzohydrazide

fh.ij-L r;-ll +!l 4+Jl-!ii-l Ll;63,r."r1- tiiJl ,f-::Jl r+-!l -i!tl -l rl.;-Jl ,',-'r i,,-iYl

. a-il.3Sll iilr q-p:

ABSTRACT
New coumarin derivatives, namely, N'-(3-bromobenzylidene)-a-((7-hydroxy-4-
methyl-2-oxo-2H-chromen-8-yl)diazenyl)benzohydrazide was synthesized and

characterized by means of it UV-VIS, FT-IR and IFIIMR spectral data. Density
Functional Theory (DFT) calculations for the synthesized compound was performed

using molecular sffucture with optimized geometry. Molecular orbital calculations
have provided detailed descriptions of the orbitals, including spatial characteristics,
modal patterns, and the contributions of individual atoms.
Keywords: Coumarin; DFT; diazo;HOMO; LUMO

INTRODUCTION
Coumarins have drawn considerable attention from researchers due to
their role in natural and synthetic organic chemistry, and their interesting
biological activities. Compounds which contain a coumarin nucleus were
found to exhibit various biological activities such as anticoagulant and

antithrombotic properties tl]. Some derivatives have shown
molluscicidal, anthelmintic [2], hypnotic, and insecticidal [3] activity,
while others have served as antifungal [4], anti-inflammatory [5] and

antiviral agents, including against human immunodeficiency virus [6],
and anticoagulant properties [7]. In addition, coumarins have also been

used as additives in food and cosmetics [8], and in the preparation of
optical brighteners, dispersed fluorescent and laser dyes [9]. On the other
hand, the nitrogen and sulfur heterocyclic system families are very
interesting due to their physicochemical properties, especially in the
sense of design of new drugs and new materials. The chemistry and
pharmacology of thiazole derivatives has been of great interest to
medicinal chemists lately [10]. The pyrazole ring is a prominent
structural moiety found in numerous pharmacologically active
compounds. Pyrazole-based derivatives have been regarded as

anxiolytics [11], gamma-amino butyric acid (GABA) receptor
antagonists and insecticides [12], Positron emission tomography (PET)
ligands for cannabinoid receptor type I (CBl) receptors [3], anti-
inflammatory, antimicrobial [4], and growth inhibition agents [15].
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Based on these findings, we try to describe the synthesis and characterize
of new compound featuring different heterocyclic rings fused onto the
coumarin, with the aim of obtaining more potent pharmacologically
active compound. (Scheme I ).

Schemel. Reaction sequences of the synthesis of N'-(3-bromobenzylidene)-4-((7-
hydroxy-4-methy I -2-oxo-2 H-chromen- 8-y l)d i azenyl)b enzohyd razide.

MATERIALS AND METHODS
General
The chemicals used during synthesis were supplied by Sigma-Aldrich.
Purity of the compounds was
checked on thin layer chromatography (TLC) plates (Silica gel G). The
spots were located under 365 nm UV light. Infrared spectra were recorded
as KBr discs using a SHIMADZU FT-IR 8400S spectrophotometer, at
the Chemistry Department, Al-Mustansyriyah University. The Proton
NMR spectra (solvent DMSO-do) were recorded on Bruker DI\D(-500
spectrophotometer -300 MIlz spectrometer with TMS as internal
standard which were made at chemistry department, Al-Bayt University,
Jordan. A Gallenkamp M.F.B.600.010 F melting point apparatus was
used to measure the melting points of all the prepared compounds.
Synthesis of 7-hydroxy-4-methylcoumarin
A mixture of the resorcinol (30 mmol), ethyl acetoacetate (30 mmol) and
sulfuric acid was heated at 100-120 oC for 3 hrs. After cooling to room
temperature, the mixture was poured into 50 g of crushed ice. The crystals
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formed were filtered off, washed with water and air dried to give ciude,
the products recrystallized from the ehanol to give 7-hydroxy-4-
methylcoumarin.
Synthesis of ethyl 4-l(E)-(7-hydroxy-4-methyl-2-oxo-2H-chromen-8-

yl)diazenyllbenzoate
4-amino ethyl benzoate (0.01 moles) is added to a solution of water (4
ml) and concentrated hydrochloric acid (2.25 ml). The resulting solution
is stirred for 10 min., before being cold to ( 0-5) C". A solution of sodium
nitrite (0.011 moles, 0.76 gm) in water (2.5 ml) is added drop wise. After
being stirred for 10 min., the resulting solution of diazonium salt was
added drop wise to mixture of 7-hydroxy-4-methylcoumarin (1.76209,
0.01 mole) in ethanol and 10% NaOH (10 ml) at (0C" -5C')and PH:5.5.
After the addition was completed, the mixture was stirred for further 20
min. than was left for I hour, the resulting solid was filtered and washed
with water, dried and recrystallized from ethanol.

Synthesis of 4-t@)-(7-hydroxy-4-methyl-2-oxo-2H-chromen-8-
yl)diazenyll benzohyd razide
To a s o I ution o f ethy I 4 - [(E)- ( 7-hydroxy-4 -methy 1- 2 - oxo -2H- chromen- 8 -
yl)diazenyllbenzoate

(0.06 mole, 9.9114 g) in (25m1) of ethanol,hydrazine hydrate (80%)
(0.0 moles, 30 ml) was added drop wise with stirring. The mixture was
refluxed for (12 hour), cooled then solid formed was filtered and
recrystallized from ethanol: water (1:l).
Sy nth e s is of N' - (3 - b r o m o b e n zy I ide n e) -4 - ( 7- hy dr ory -4 -methy l- 2 -oxo-
2 H-c h r o me n- I -y l) di azeny l) b en zo hy dr azi de
To a solution of 4-l(E)-(7-hydroxy-4-methyl-2-oxo-2H-chromen-8-
yl)diazenyllbenzohydrazide (0.354gm., 0.001 mole) in (20 ml) of
absolute ethanol,3-bromobenzaldehyde (0.001 moles) was added with 3-
4 drops of glacial acetic acid. The mixture was refluxed for (6-8) hours,
reaction mixture was cooled then the solid formed was filtered and
recrystallized from ethanol.
Theoretical Studies
The molecular representation sketch of the reference compound was
plotted using ChemBiooffice 2010 software. All the quantum chemical
calculations were performed using the Density Functional Theory (DFT)
methodology with 3-21G basis set, while the molecular atomic charges
were calculated via the Mulliken population analysis.

RESULTS AND DISCUSSION
For the synthesis of target compound N'-(3-bromobenzylidene)-4-((7-
hydroxy-4 -methyl-2-oxo-2H-chromen-8- yl)diazenyl)benzohy drazide,
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the reaction sequence is outlined in Scheme l, started from 7-hydroxy-4-
methylcoumarin, that can be synthesized via Pechmann reaction by the

refluxing of resorcinol and ethyl acetoacetate in the presence of
concentrated sulfuric acid. As described in the literature [16, l7], the

Pechmann reaction was carried out with toluene as a solvent. The use of
other aromatic and nonaromatic solvents with other boiling points did not

improve the yield of the desired (oxo-2H-chromen-8-

yl)diazenyllbenzohydrazide and 3-Bromo benzaldehyde. The FT-IR
spectrum of target compound showed absorption bands in the 3410 and

iqt "*-t 
(-NH), 1678 cm-t (-C:O carbonyl stretching), and 1624 cm-l

(N:C stretching), and 1562 cm-r6:11 stretching). The rH-NMR

spectrum(300 MHz; DMSO-d6 ) 62.65(s,3H), 5.35(m, l}{), 6.23(s,1H),
7 .l l-7 .87(m,2H), 8.05 -8.20(m,4H), 8.40(s, lH), 7 .42-7. 8 5(m,4H)ppm.

Computational Studies
Mulliken Charges and Stabilities
The theoretical studies U8-20] had shown that the atomic charges were

affected by the presence of the substituent of the rings. The minimized
geometry is shown in Figure 1, where the calculated atomic charges for
the new coumarin are also indicated, Table l. Highest atomic charge is at

tO (8) -0.3570)l and the next charge values are at [O (23) -0.3176] and

tC (18) -0. 2410). These results clearly indicated that these three atoms

are the most reactive sites toward the reactions and bonding with the

metals. The calculated bond and tvrist angles and 3D-geometrical
structure, indicated that this molecule is not planar moreover the

stereochemistry is N (10)-C (26): (E), N (l l)-N (r2): (Z).(8) is 1.2210.

Figure l. 3D-geometrical structures for new coumarin
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Density Function Theory @Ff)
DFT calculations were performed for new coumarin. The optimized
molecular structures of the most stable forms are shown in Figure 1.

Molecular orbital calculations provide a detailed description of orbitals
including spatial characteristics, nodal patterns and individual atom
contributions[21]. The contour plots of the frontier orbitals for the ground
state of new coumarin are shown in Figure 2, including the Highest
Occupied Molecular Orbital (HOMO) and the Lowest Unoccupied
Molecular Orbital (LUMO)[Z2\It is interesting to see that both orbitals
are substantially distributed over the conjugation plane. It can be seen
from Figure 2 that the HOMO orbitals are located on the substituted
molecule while LUMO orbitals resemble those obtained for the
unsubstituted molecule and therefore the substitution has an influence on
the electron donation ability, but only a small impact on electron
acceptance ability. The orbital enerry levels of HOMO and LUMO of
new coumarin are (-5.168) and (-4.035) eV respectively, and the Heat of
Formation is (31.896) Kcal/Mol. It can be seen that the enerry gaps

between HOMO and LUMO is about (1.133) eV. for new coumarin, and
the lower value in the HOMO and LUMO energy gap explain the
eventual charge transfer interaction taking place within the
molecules[23].

able l:The blluniken of new coumarin

Atoms Mulliken
Charses

Atoms Mulliken
Charses

Atoms Mulliken
Charses

C(1) 0.3236 C(17) 0.0158 Br(33) 0.0067

C(2) -0.1298 C(18 0̈.2410 I‐I(34) 0.1462

C(3) -0.0693 C(19) 0.1641 H(35) 0.1193

C(4) -0.1036 C(20 -0.2016 H(36) 0.1176

C(5) -0。0560 C(21) 0。2012 H(37) 0。 1208

C(6) -0.1194 o(22\ -0.1336 H(38) 0.0844

C(7) -0.0397 o(23\ -0.3176 H(39) ‐0.1407

O(8) -0.3570 c(24\ ‐0.0910 H(40) 0.1159

N(e) ‐0.0113 O(25) -0。2212 H(41) 0。 1228

N( 0) ‐0.1108 c(26) -0.0722 H(42) 0.0552

N( 0.0242 c(27) -0。0630 H(43) 0.0619

N( 2) 0.0701 c(28) -0.0673 H(44\ 0.0620

C( 3) 0。3884 c(2e) -0.1168 H(45) 0。2135

C( 4) -0.2335 c(30) -0.0696 H(46) 0。 1086

Cr くリ 0.0472 C(31) -0.0984 H(47) 0。 1235

C( 6) -0.1982 c(32) -0.0763 H(48) 0。 1244

く
υ
‘
υ



Table l.HOMO and LUMO encrgies ofncw coumarin
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HOM
o

CONCLUSIONS
In this study, the new coumarin has been synthesized and characterized

using various spectroscopic methods uv-MS, FT-IR and IHNMR and

elemental analysis technique. The synthesized compound was studied

theoretically and it atomic charges and stereochemistry were estimated

and it was found it is not Planar.
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ABSTRACT
In this research it can be considered a design at ion beam system consisting of
electrostatic triplet Quadrapole lenses and the acceleration tube parameters where
changing the parameter (the distance between the lenses LD , triple Quadrapole lens
length Lq and acceleration length) on the properties of the ion beam. Also study the
action of the system focusing or defocusing in both horizontal and vertical plane.

INTRODUCTION
Electrostatic triplet quadrapole lens uses for focusing charged particles
beam by using either a magnetic or an electrostatic field. It plays an
important role in the formation and control of electron or ion beam and
has applications in several different fields such as electron microscopy
cathode ray tubes, ion accelerators and electron impact studies. There are
numerous types of lenses like; magnetic lens and electrostatic lens .There
are many electrostatic lenses classified according to its shape of their
electrodes ,such as cylinders, planes containing circular holes and grid

[1]. The action of electrostatic field can be use as a bending of ion path.
The total effect of electrostatic lens depends on the strength extent of
electrostatic field and on the speed of the ions of the passed beam.
In this research it have been used electrostatic lens (Electrostatic Triplet
Quadrapole lens (ETQL)) constant of four parallel electrodes as shown
in figure (1)t21.
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Figure-l: Triplet quadrupole lens [2]

It has four planes of symmetry intersecting along the Z- axis with an

angle (w) between them .The lens, centered at Z:0, extends in the
positive and negative Z-direction the aperture of the lens (2aq) is defined
by the diameter of the hypothetical circle tangential to the four electrodes

as shown in fig (2 ) t3l.

' Figure-2: Electrostatic quadrapole field [3].

The acceleration is a process in which the charged particles gain kinetic
enerry. So the acceleration tube is instruments by which the charged
particles have increasing in it's the kinetic enerry.

There are two classes of acceleration
l. Electrostatic Acceleration: This type depends on a voltage difference
constant in the time.

Fixer role

Deflecting plate
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2. Electromagnetic Acceleration: This type is used to generate beamwith
kinetic energy above few million electron volts, by using time-varying
electromagnetic fi elds [4].
Mathematical Treatment:
The optical system contains, source, first drift space (Sl) , triplet
quadrapole region ,second drift space (S2) , acceleration tube , third drift
space(S3) and the target where drift space regions are limited between
two elements a long beam transport line and there is no force effect on
the charged particle as shown in figure (3) tsl.

Figure-3: Particle path in the drift space region [5].

From the figure (3) it can be noted the particle path in the drift space
region where the particle position and divergence (xo, xo) is transferred
through drift space length (S)and causing new position and divergence
(xr,xr ) where

Xt=Xo+Xj,S
And
xi=xL
And in the matrix form:

[;i] [i i] t;;l

(1)

(2)

(3)

(4)

And

tiil [t i] tl;l
So the sigma matrix can be introduced by using equation.

ox(out) - R,ox(in)\ (5)

In term of ox(in)matrix element.
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uln) a,r(in) + Soxu(in) 
I f.l

ox (in\
22'

The axis Quadrapole lens is z-axis a long the four fold symmetry a<is

of the lens .In the positive poles there are focusing on the ion passing

through the lens and defocusing in the negative poles[6].

The major action of triplet Quadrapole lenses is focusing the ion beam

.The triplet quadrapole lens consists of three quadrapole parts grs shown

in figure (4) I7l.

For

b: Defocusing-focusing-defocusing plane.

Figure 4: Beam envelope in triplet [7].

small 0 the R-matrix in triplet becomes:
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Where二9:is effective length oflens.

θ=号
仔

(8)

Where Va: pole voltage, ar: distance between the pole tip and lens axis

and (l: particle potential. Sigma matrix for the Quadrapole triplet lens in
x-plane [5]:

a: Focusing-defocusing-focusing plane.
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(10)

In acceleration tube E is the z component of uniform electric field:
E -(ue)-u,12"1)/ L,
Where U, : is the initial energy.

U : is the final particle energy.
l" : is the acceleration tube length.

So, the R, -matrix for acceleration tube [8]:

(12)

(11)
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Ｉ

Ｊ

■
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一鳥

Ｒ
α
Ｚ２１

　

　

０

ｒ

ｌ

ｌ

ｌ

ｌ

Ｌ

〓
Ｒ

.R, is similar to R.
While sigma matrix for acceleration tube in x-plane is:

4L 4r?
o4{out) - ac1 (in) * 

ffi*,r(in\ 
+ (R: t\, a 22Qn)

ox,.t(oug - cxrzGn) * 2Lo 
o*.,.,(inl' R, R,(R, + l)

ox,"(in\ 2L^
Ac, ( oul | = -----:a:----L + L OX..( in\' R, R,(R, + l)

α 22(οクノ)=
α 22(′″)

(13)
R,,

. RESULTS AND DISCUSSION
In this research it have been used program of Fortran to study the effect
of main parameter of Quadrapole lens (first free region, the distance
between the lenses(LD) , Quadrapole lens length(I/ and acceleration
length L on charge particle beam passing through it .The action of
electrostatic quadrpole lens as focusing or defocusing elements in
horizontal plane or in vertical plane. The value of electrostatic quadrpole
lens and acceleration tube parameters ofchange as the follows:
1 -First free region (S I : I 00mm,S2:500mm,S3: I 000mm) .

2-Distance lenses (LD=20mm,LD:50mm,LD:70mm).
3- Triplet Quadrapole lens lenglh (Lq:20 mm, Lq: I ?lmm,Lq:1 50mm).
4- acceleration length( L:250mm,L:500mm,L:l000mm)

The system continues as the following:
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The effect of first drift space (Sl) on beam envelope for horizontal
plane with constant (LD:20mm,Lq:20mm,L:250mm) shown in figure
(5) one can note the focusing action of the first drift space (S1) and this

converge increases by decreasing the first drift space (Sl) and there is

increasing in the system length with increasing the first drift space .

Figure-5: Effect of first tt""."*t;1;l;,ff;:stant LD=2Omm, Lq:20mm and

In vertical plane when Sl:l00mm,Sl:500mm,S1:l000mm and

constant LD , Lq and L (20mm,20mm,250mm) respectively as figure (6)

shows there is no clear action of first drift space (Sl) on focusing of
triplet quadrapole lens
but there is increasing in the system length with increasing the first drift
space .
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● Sl=1000ml
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Figure-6: Effect of first free region with constant LD=20mm, Lq=20mm and

L:25Omm in vertical plane.

Figure (7) shows the effect of distance between lenses LD on beam

envelope for horizontal plane with constant triplet quadrapole lens and

acceleration length (Lq:20mm,L:250mm) respectively. We can note

from this figure that there is an increasing in ion beam width with
increasing of distance lenses LD so that the lenses distance LD acts as

divergence lens.

figu.e-Z gffect of distance between lenses LD when Lq=2Omm and L=250mm in

I 〓

〓

一一

400 aoo
System Length(mm

■200

horizontal plane.
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In figure(8) shows there is no clear action of lenses distance on focusing
of quadropule lenses with constant (Lq:20mm,L:250mm) but there is

increasing in the system length with increasing distance between lenses.

Figure-8:Effect ofdistance be● veen lenses LD when Lq=20mm and L=250mm in

vertical plane.

Figure (9) represents the effect of Quadrapole lens length Lq on the beam

envelope for horizontal plane with constantLD:Z}mm and L:250mm in
this figure we note there is divergence action with increasing of
Quadrapole lens length Lq so it can be said that the system acts as

divergence lens.

600
h(mm

Figure-9: Effect of quadrapole lens length LD:20mm
envelope for horizontal plane.
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In vertical plane when Lq:20mm,l00mm,150mm as figure (10) shows
there is no clear action of Quadrapole lens length on focusing of
quadropule lens but there is increasing in the system length with
increasins Ouad lens I

Figure-10: Effect of quadrapole lens length Lq=20mm wittr L=250m. on b"um
envelope for vertical plane.

Figure (l l) and figure (12) show the effect of acceleration length on the
beam envelope for horizontal and vertical planes with
constant(LD:20mm,Lq:20mm).The increasing of acceleration length
causes the divergence ofbeam envelope.

Figure-l l: Effect of acceleration tube length with LD:20.r,Lq20n* in the
horizontal plane.
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Figure‐ 12:EfFect ofacceleration tube length L,LD=201nm,Lq=20mm in the

vertical plane.

CONCLUSIONS
From the results of this research ,it can be concluded the following:

For first free region(S l):
o The ion beam in first free region has diverge always but may be

converge action if it came beyond strong focusing element .The
increasing of first free region causes increasing of system length .

For triple Quadrapole lens:
o Increasing in LD obtains defocusing action in horizontal plane but

there is no change in beam focusing in vertical plane.
o When increasing of Lq obtains defocusing action in horizontal plane

but the increasing Lq does not effect on system action for vertical
plane.

For triple Quadrapole lens:
o The increasing in acceleration length causes defocusing action in

horizontal and vertical plane.
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ABSTRACT
This paper mainly studies characteristic of wool fiber image were extracted by using
Optical microscope attached to a computer which capture still images of wool fiber
and then pre-processed using MATLAB software and then was applied different edge
detection methods have been applied. The Prewitt, canny, Sobel, Roberts, Laplacian
of Gaussian (LOG) and zero-cross methods of edge detection are compared through
the experiments and determine of optimal method based on statistical parameters as
Mean Square Error (MSE) is considered as one of the criterion that identifies image
quality, we evaluated that canny method is suitable for extracting the edge ofthe wool
fibers.

r(e/ryords: Edge detection; digital Image processing; wool; Fiber identify

INTRODUCTION
The language of today's wool industry employs the term diameter to
describe a characteristic once described as fineness. In geometry the
term "diameter" is exclusively used to describe the maximum transverse
dimension of a circle or a sphere. Wool fibers are not circular in cross-
section. The cross sectional shape is irregular. Some fibers are nearly
circular, some are roughly elliptical, some are ovoid, and some can be
visualized as elongated ovals or shapes that approximate ovals with
concavities [1]. Traditional methods to identi$ wool fiber, such as optical
microseopic method, scanning electron microscope, solution analytical
method, etc l2). They all have their own advantages and shortages and
there are not applied in a wide range. with the development of digital
image processing technique has been applied in the fiber detection field.
As image processing method has the advantages of high accuracy,
reliability, and high speed etc, it has greatpotential for development [3].
In this paper, we take the optical microscope image of more than 50 wool
fibers images with the same kind are used in this research. The JPEG
format is took as the storage format, in order to reduce the proportion of
storage space. The identification wool fibers are usually by distinguishing
the surface morphological features, the edge detection is an important
process to extract the features. The Prewitt, Canny, Sobel, Roberts,
Laplacian of Gaussian (LoG) and zero-cross methods of edge detection
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Figure- l : Original wool image.

Mohammed

are compared through the experiments and determine of optimal method

based on statistical Parameters.

PRE.PROCESSING OF WOOL FIBER IMAGE
First of all, the digital images of wool fibers are captured by CCD camera

emplaced upon optical microscopy have been used Matlab 7'3 in this

work. In oider to achieve the computer automatic of edge detection

method for wool fiber, image pre-processing for wool fibers is needed'

Image pre-processing effect on the final evaluation. In this paper, the

optimai pre-processing steps included grayscale image transformation,

convert image to binary image based on threshold, image contrast

enhancement. These operations were designed to make the input image

with clear quality, obvious edge [4]. Fig. I is the original wool fiber

image. The final image after pre-processing was shown in Fig.2:

- Figure-2: Wool image after Pre-
processlng.

Edge detection methods
Several edge detections have been proposed with different goals and

mathematical and algorithmic properties. Consequently, one problem is

encountered by vision systems developers which are the selection of an

edge detector to be used in a given application. This selection is primarily

based on the definition of the influence of the image characteristics and

the properties of the detectors on their performance [5]. There are many

edge detection methods, but here we study the common methods.

A- Robert Operator
The Robert operator marks edge points only; it does not retum any

information about the edge orientation [6]. The Robert cross operator
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performs a simple and quick to computer 2-D spatial gradient
measurement on an image. Pixel values at each point in the output
represent the estimated absolute magnitude of the spatial gradient of the
input image at that point. The operator consists of a pair of (2x2)
convolution kernel. one kernel is simply the other rotated by 90'.
Robert's gradient operators can be put in two forms; these are given
bylT):

G(*,y)= (1)

OR

G(x,y)=lt1x,y)-l(x-l,y-l)l+11(x,y-t)-l(x-t,y)l e)
The main reason for using the Roberts operator is that it is very fast
implementation, comparing with the other edge detection operators. only
four input pixels are need to be examined to determine the value of each
output pixel, and only subtractions and additions are used in the
calculation [8]. Roberts operator is very sensitive to noise and only gives
a strong response to very sharp edges [9]

Gy

B- Sobel Operotor
The Sobel edge detection masks look for edges in both the horizontal and
vertical direction and then combine this information into single metric t6l.

The Sobel operator performs a 2-D spatial gradient measurement on an
image and so emphasizes regions of high spatial frequency that
corresponds to edges. The operator consists of a pair of (3x3) Lonvolution
kernel.

Gx Gy

Sobel operator is slower than the Robert cross operator, but its larger
convolution kernel that smoothers the input image to a greater extent and
so makes the operator less sensitive to noise. Generally, the operator also
produces a considerably higher output values for similar edges compared
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with the Roberts Cross. Sobel and Robert operators are not the best, but
they are reasonably effective, simple, and so useful [9].

C- Prewin Operator
The Prewitt operator has two masks given as follows [10]:

Gx Gy

The Prewitt operator is slightly simpler to implement computationally
than the Sobel operator, but it tends to produce somewhat noisier results.
It can be shown that the coeffrcient with value 2 in the Sobel detector
provides smoothing.

D- Laplacion of a Gaussian Operator
Consider the Gaussian function

1 / r2\
f (x,y) - 7oo,"*vl-Za) (3)

This is a smoothing function which, if convolved with an image, will blur
it. The degree of bluning is determined by the value of o .The Laplacian
of this function (the second derivative with respect to r) is [l l]

^( r2 ) 12 -o2 /r2\
v, 

{exn(_)J = 
", 

_*p (,*, ) (4)

For obvious reasons, this function is called the Laplacian of a Gaussian
(lOG) knowing that it has two effects: It smoothes the image (thus
reducing noise), and it computes the Laplacian, which yields a double-
edge image, Locating edges then consists of finding the zero crossings
between the double edges.

E- Zero-Crossings operator
This detector is based on the same concept as the LOG method, but the
convolution is carried out using a specified filter function.

F- Canny Operator
The Canny operator is the most powerful edge detector provided by
function edge. The basic procedure can be summarized in the followinC
steps I l]:
(1) The image is first smoothed using a Gaussian kemel.
(2) Find the edge strength E(x,y) - lc,(x,y)l + ler{*,D|.
(3) Calculate the edge direction: This is easily calculated as 0 =
tan-L Gr(x,!) / G,(x,f).

-1

0 0 0

1 1

G、

-1 0 1

0 1

0 1
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(4) Digitize the edge direction.
(5) Nonmaximum suppression.
(6) Hysteresis.

RESULTS AND DISCUSSION
After image pre-processing on more than 50 wool fibers, we get results

by applying different operators with different thresholds values on the

edge images, where the size of image Qak70$ pixels. Figures (3-8)
illustrates the results ofthe edge detector images by using Prewitt, Canny,

Sobel, Roberts, Laplacian of Gaussian (LOG) and zero-cross -methods

respectively.

Figure-3: Edge detection
using Prewitt operator.

Figure-4: Edge detection
using Canny operator.

Figure-5: Edge detection
using Sobel operator.

Figure'6: Edge detection
usins Roberts ooerator.

Figure-7: Edge detection Figure-8: Edge detection
using LOG operator. using zero-cross operator.

Criteria quantifying the performances of these edge detectors are desired.

Two general classes of criteria are used as the basis for such evaluations:
(a) Objective fidelity criteria: In this different images are evaluated on

the basis of quantitative parameters. (b) Subjective fidelity criteria:
human observers visually evaluate different images. Six types of errors

define the performance of edge detector: (1) Omission: this elror occurs
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when the detector fails to find an ideal edge. (2) Localization: this error
occurs when the location of the unambiguous edge is different from the

location of the ideal edge. (3) Multiple-Response: this elror occurs when
multiple edges are detected in the vicinity of an ideal edge. (4)
Sensitivity: this error occurs when the detector localizes edges which do

not belong to the support region of the ideal edge. (5) Suppression:

Usually false-edge suppression is done by a thresholding operation.

Suppression error occurs when there is a suppression of unambiguous
edge while false edge persists. (6) Orientation: This elror occurs when

the estimated orientation of the detected edge is not equal to the given
orientation.
The statistics measures are used to give the quality of image, and it is
related to the principle of probability of gray level distribution in the
image. Mean Square Error (MSE) is considered as one of the criterion
that identifies image quality. It can be calculated from the equation [12]'

MSE =#I f frC*,y) - r ,(x,y)), (s)
X=1 Y=1

where (x,y) and f(x,y) represent the noisy and original images in
succession.
Tables (1) contain results of the optimal thresholds for dependent
operators with errors values of (MSE). Figure (9) show the relation
between thresholds values and Mean Square Error (MSE). This figure
helps us in choosing optimal edge detection method and threshold which
has the lower error value for edge detectors.

Table‐ 1: results of detection method and thresholds with errors values.
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Figure-9: shows the threshold selection for edge detection method.

CONCLUSIONS
By using statistical criteria that thresholds effect on edge detection
methods seem clearly at value (0.5) except canny method, that is constant
for all Mean Square Error values. From the results we can see that for
wool fiber images using canny operator can get good edge detection
results, while other operators will result in loss of edge information.
Therefore, gives us evaluate that canny operator is the best methods used
to edge detect for wool fiber. Furthermore, using the criteria of human
vision we get a clear image of the wool fiber, which helps us to determine
the parameters and characteristics important to it.
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ABSTRTCAT
We try to investigate the curvature radiation that could be responsible for the radio

wave from pulsar star, the magnitude of the drift velocity via curvature show high
value for the first relativistic particles reach 108 m/sec while for the secondary beam
particles fall down to 104 m/sec, all this high velocities compute near light cylinder
region in pulsar magnetosphere which indicate to the curvature instability at that
region and lead to the radio waves.
Keywords: plasma, curvature drift, pulsar, instabilities.

INTRODUCTION
Exploring the magnetic field of the crab pulsar nebula Piddington (1957)
was the first event to discover the presence of central object in the nebula
with frozen magnetic field inside [Osmanov et .aL2009] ,It was assumed
that the rotating of central object provide the generation of toroidal
component of magnetic field .

A pulsar is a highly dense, quickly rotating neutron star which can

maintain a very strong and stable dipolar magnetic field of two poles

fNatalie, 2007]; pulsars are one of the most distinctive examples of
rotationally powered magnetized stars which produce a huge number of
particles that is relativistic outflow so called pulsar wind.
One of the major problems for pulsar winds concern the transition of
magneiized plasma flows by means of the so called (light cylinder)
surface where the velocity of rotation equals the speed of light according
to the model of pulsar magnetosphere [Goldrich and Julian 1969]
It has been believed that pulsar emission is.best described via curvature
radiation when charged particles are constrained to move along field lines
which are curyed so that the particles accelerate and radiate a local
electric field is induced by rotation of pulsars magnetic field creating co-
rotating volume cylinder bounded by the last open field lines surrounding
the pulsar which contain ionized magnetically high energy
plasmafNatalie,2007]. This volume define as magnetosphere or velocity
of light cylinder inside all radiation are originates with respect to pulsar
poles then the relativistic plasma streams along the magnetic dipolar field
lines which surrounding the pulsar and radiate as it moves.
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Er=ΩαB。

The magnetic dipole and electric field
Deutsch was wrote down the vacuum rotator field equation which require

a significant amount of processing to convert them into function (r' @, (D)

which is spherical coordinate for both electric and magnetic field.

An explicit derivation of these field equation was performed by fMichel
and Li 19991; for oblique rotator (where the magnetic field axis is incline

by an angle (o )with respect to axis of rotating (o:) of pulsar . In

spherical coordinate with inclination angle for both electric and magnetic

fields components are [John and Andrew 2009]:

み =23。 ァ (c°
Sα C° Sθ +SれαsれθcOsα )

Bθ =B.:i(COSα  COS θ 一 Sinα  cοsθ εOsφ s)

3φ =島手Sれα Sinφs)

Majida and Amal
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Where Bo represents the surface magnetic field equals to 108 Tesla

and the ({ s= $- Ot), for typical pulsar 0:6, Flsec, r is the radial distance

from pulsar surface and a is the radius of pulsar which equals to 104m.

Curvature Radiation
since particles are moving along the curved magnetic field liens

continuously they will emit curvature radiation, its believed that the

coherent pulsars radio emission is generated via sort of instability in the

relativistic electron - positron plasma ejected from the pulsar along the

open field lines tube (Kaganovich and lyubarsky 2010)where one of the

widely candidates is the curvature instability which contributes with
plasma motiori along the curved field lines, first we try to find the drift
velocity due to this instability,
The curvature drift instability belongs to the class of resonant instability'
i.e. it develops if the particles move in phase with the wave so that the

power ofthe electric force applied to the particles E.V , does not oscillate
. The necessary condition for the resonance is that the wave phase

velocity is less than the speed of light.
In the electron -positron plasma moving along the magnetic field liens

with the force of Lorentz factor Y, the phase velocity of wave
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propagating at small angle to the magnetic field liens is [Kaganovich and
lyubarsky 20101.

景 =1-δ ;δ =鵜 (3)

Where ωρ=イ
亜
妻
≡

Where e and m are the electron charge and mass, n the pair number
density , rrro plasma oscillatior, roc plasma cyclotron frequency.
The electron -positron plasma is generated near the pulsar polarcaps by
relativistic primary particles beam accelerated by rotationally induced
electric field.
Because the highly magnetic field of pulsar so that the factor 6' is small
therefore the wave velocity remains very close to the speed of light and
the beam is highly relativistic [Kaganovich and lyubarsky 2010].
Plasma in pulsar magnetosphere
The better condition for the curvature drift instability is achieved in the
external region of the pulsar magnetosphere where the magnetic field is
not too high [Kaganovich and lyubarsky 2010] assuming the dipole field
then one can find the cyclotron frequency at the distance r from the star

ωc=1.8× 10・
OL Hz

(4)

Where d=r/a
The particles density is the primary beam which is oforder ofGoldreich―

Julian particles density nb=B/(cP)Where P iS the pulsar period,the

plasma frequency ofthe beam is estimated as

ωb = 4π
θ2.b == 2πωc                                                (5)

The Lorentz factor ofthe prilnary beam is very high,Yb=106,therefore

the experience intemal drift when mOving along the cuⅣ ed magnetic
fleld lines,the drift velocity will be due to the curved fleld lines which is

uα =07                                                           (6)

Where F=7isthecentrimgalforce,Rc is the cuⅣ ature radius of

the fleld lines.

At the open fleld lines the curvature radiation could be estimated

asIKaganovich and lyubarsky 2010]

Rc==N/γ RL = 2× 109 Vα ×P  cm                      (7)
Where Rc=P/2π  is the light cylinder radius,so we can write:

ry -- B x 10-4 yodzfi-tp-r/z (8)
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RESULT and DISCUSSION
This work is an attempted to estimate the approach value of curvature

drift velocity which is responsible for the occulrence of curvature

instability, by programing the necessary equation in Matlab we will

compute this result as follow:
Part I
n-y *ing equation (l) to administrate the picture of the magnetic field

dipole ulornA pulsar magnetosphere with inclination angle u:90o with

respect to the rotation axis of the pulsar'

Figure la and lb refers to the radial magnetic field B' at different

diJtances from the pulsar surface up to lOam faraway from the surface in

two regions (at pole where @,o) :0 and at the equator @,(D :90), the

compo-nent B, d".r.ur.t in its value when the goes far away from the

p,rlsar surface, the two regions have the same variation roughly in their

values which means it does not affect with variety of the spherical angles.

The variation of component Bo con be seen in figure 2a and 2b which

gives maximum value approximate 108 Tesla at-the pole region while it

[* less value at the tq*tot region reach to 107 Tesla' The component

Bo has no different change in its value for the both regions which hT 1!.
maximum value reach to(tO7-tOro) Tesla as show in the figure 3a and 3b.
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This survey about the distribution of the magnetic field around pulsar is
very important to give physical picture about the magnetic field
component at pole region which it is believed that the most energetic
particles eject from it and to understand the motion of relativistic
particles that move upon the magnetic field lines then reach the light
cylinder region and give rise to the curvature radiation that *" *unito
concentrate our study on it in the second part of this work.
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Figure-4: The curvature drift velocity at pole region y:106

According to equation (6) with help of equation (7) and (g) we try to
compute the curvature drift velocity for magnetic field components at
pole region basically because it's the region of ejected relativistic
particles which still mystery to explain the amount of energy that loss
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via radiation, for the counter aligned pulsar (i.e. o:90o ) when Lorentz
factor is Yu:106 the curvature drift velocity reach to 108 m/sec for
distance 10km faraway from the pulsar surface as it shown in figure 4,

this value refers to first eject particles beam drift upon the open field lines

with high speed near light cylinder the region where the velocity of
rotation equals the speed of light, induced curvature instability in this

region. while its fall down to lOa m/sec for the same distance when

Lorentzfactor Yu:102 for the secondary beam as its shows in figure 5.

'0 10m aoo 30s {0m 50m 6(n 7m 8m 9m 1q')(tr

Distance (m)

Figure-5: The curvature drift velocity at pole region for Y:102
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ABSTRACT
A statistical study was made to know the characteristics of Decametric (DAM)
emission emitted from Jupiter's planet. These characteristics are the sporadic nature,
time, type and the frequency. Period of l1 years was taken to study the first and year
2004 was taken to study the others. Data were provided from Radio Jove project,
which gave information about the observer's location, date, time, type and the
frequency. The results indicated that the DAM emission was sporadic, the time was
between (00:01-05:31) hour, it was found that (Io-B) is thi largest number, as
compared with others, a large number emission occurred at frequency range (20-21)
MIlz. The results were compared with results ofRadio Jove software, which indicated
that the DAM emission is sporadic, the time is between (00:01-05:00) and the
frequency is 21MFIz.

INTRODUCTION
Early in 1955, Bernard Burke and Kenth Franklin of Carnegie Institute
discovered, by accident, that Jupiter's planet emits strong short-wave
radio signals. While testing a very directional radio astronomy antenna
known as a, Mills cross", they frequently received sporadic signals at
frequency 22.2 \/rHz, that looked like interference[l,2]. After several
months, it began to appear that the "interference" might be of a celestial
origin and not simply the noisy ignition of a passing truck. Burke and
Franklin were both amused by suggestion of Howard Tatel that the
signals might be coming from the planet Jupiter. In order to disprove this
suggestion, they made a plot of the celestial coordinates of all the
interference events. To their amazement, Jupiter's location in the sky
coincided with the direction of their antenna beam each time the
interference signal was received[3].After the accidental discovery ofthis
emission, scientists thought to understand what caused this radio
emission. They started with careful observations, recording the times of
hearing Jupiter and how intense Jupiter's emission. After collecting these

Key words: DAM Emission, Acceleration of particles, Radio
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radio data they comparcd it with other infollllatiOn they had about

Jupitcr[4,5].

DAM Emission
The word Decametric (DAM) in terms of wavelength means tens of
meters and frequency range (10-40)MHz, the observer on the ground

detects this emission at specific frequency, the studies of the Jovian

emission show, in particular, its great variability. No other planets in the

solar system emit this type of emission[6,7], as shown in Figure-la. The

observation ofJovian DAM emission is the only one that can be observed

from Earth. In 1964, Bigg pointed out that Io the inner most of Jupiter's

satellite, affects the Jovian DAM emission[8]. There are three major

factors not related to observing conditions on Earth which have been

identified to affect the probability of hearing Jupiter's DAM emission at

any given time: longitude of system three (Lrrr) of Jupiter that faces to

Earth, the position of Io's (Yr") satellite in its orbit around Jupiter, and the

Jovicentrii declination ofthe Earth (Ds). The DAM emission divided into

two types Io-related (Io-A,B and C) and non-Io-related (non-Io-A,B and

c)[7,10,11].

Generation of DAM Emission:
When charged particles move through a magnetic field their paths are

changed. The pirticles are accelerated and start to move in spirals around

.ug*ti" field lines towards either the south or the north pole[I2]' The

DAJrI emission is emitted in a thin hollow cone, the radiation can only be

detected at Earth, if the thin walls of the cone intersect the direction of
Earth, as shown in Figure-lb. The opening angle of the hollow cone

seems to be around (70-80)'[11,13].
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o The Sporadic Nature
The DAM emission is described as a complex, organized, variable,
sporadic and detected at specific frequency. During the emission, the Sun,
Earth and Jupiter, must be at a straight line, otherwise the emission will
not occur, as shown in figure-2. Table-l explains the data from the Radio
Jove project, which describes different characteristics for the DAM
emission such as observer's name, observer's location, date,time,type and
the frequency, at which point the observer detects the radio signal.
Receiving DAM emission depends on two parameters: longitude of
system three of Jupiter and phase of Io's satellite. According to these two
parameters the emission is determined, but this type of emission is not
continues, it is received sporadically, in one day the observer on Earth
can detect one emission, more than one or can not detect any emission
depending on the motion of Jupiter around itself and the rotation of Io's
satellite around Jupiter in the solar system, at the point which the
emission was formed. The number of DAM emissions in one day does
not give a good explanation to describe the sporadic nature, so the number
of DAM emissions was taken for each month within 11 year, from (2000-
2}ll),which is approximately the period that requires for Jupiter's planet
to complete approximately one cycle around the Sun, as shown in figure-
3. The average was calculated for each year to know how does the
emission changes. Figure-3 was compared with figure-4, which indicated
that the number of DAM emissions for year 1989 was distributed
randomly, a highest column was within October, this matches our results,
but for different months of the emission occurrenc e. Table-2 and figure-
5 explained the average.

Table-l: Data from Radio Jove project.

,Observer's Name Observerrs Location Date UT(HH:MM) Type ofDAM
Emission

Frequency
rpIHハ

Ruggero Ulivastro NICEro 31/12/2003 05:54‐06:02 Io―A 20.2

Лm Sky NASA/GSFC 21/12/2003 14:35-15:41 Io‐B 20.1

Richard Flass UFRO 01/08/2004 09:07-09:17 Io―B 18‐28

John H. Thomas
W3FAF Radio
Observatory

23/02/2005 07:00-10:00 Non‐ Io‐B 20.99

Jim Brown NJ3B Radio Observatory 22/07/2006 11:59‐ 13:29 Io‐C 20.1

Wesley Greenman Universiry of Florida 24/02/2007 13:00-13:10 Io―C 15-30

Bemardin Marker
Franciscan Gymnasium

Kreuzbure
04/09/2008 05:09-05:10 Non-lo―C 20.1

Jim Brown
Hawk's Nest Radio

Astronomv Observatorv
21/06/2009 08:10‐ 09:40 Io‐B 20.1

Wesley Greenman University of Florida 22/05/2011 01:00‐ 02:00 Io‐A 19。9
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Figure-2: The Geometry of the emission[16].
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Figure-5: Number of emissions within one cycle around the Sun.

r Time and Type
The time required for DAM emission to cut off was different from each
type to another. It was befween few minutes to several hours, this depends
on the rotation of Jupiter and Io. Table-l indicates the differences in time.
Because the number of DAM emission atyear 2004 was the highest, so
in our studying we depended on this year. The maximum and the
minimum time were calculated to know the time continuity for DAM
emission, as listed in table-3. The results indicated that the minimum time
for DAM emission was 00:01, which was constant for all types of
emission. The maximum time was different for each type, as figure-6a.
The type of DAM emission was also depended on the motion of Jupiter
and Io, (Io-B) type was the highest column, as shown in figure-6b.
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Type of DAM
Emission

Time of Continuity for DAM Emission
Number of Each

Type4ヽaXlFnum

(I‐IH:MM)
Minimum
(I‐IH:MM)

Io‐A 04:00 00:01 143

Io―B 03:37 00:01 322

Io―C 03:37 00:Ol 185

Non― Io―A 05:31 00:Ol 63

Non― Io―B 03:36 00:01 L2

Non― Io―C 00:18 00:Ol

Characteristics of Decametric Emission of Jupiter

Table-3: The maximum and the minimum time.
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Figure-6:a: Time required for DAM emission, b: Types of DAM emission-

o The Frequency
A1l studies of the number of DAM emission indicated that emission from

Jupiter at frequency of twentieth was larger as compared with oJhgr

frequencies. The frequency range of DAM emission was between (10-

40) MHz. The exact fiequency depends on: solar activity, elevation angle

ofiupiter above the hoiizon and time of night. Data collected from the

Radio Jove project, as listed in table-1, showed that there were different

values for the fiequency, these differences were referred to as reasons that

motioned previouily and the setting of the receiver, which was picked up

the frequ.n.y. Oui results indicated that a large number of DAM

emission occulred at frequency range (20-21), other columns were very

low, as listed in table-4 and shown in figure-7'
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18 ? 19.9 20-21 18-28 15-30

Frequency (MHz)

Figure-7: The maximum frequency at (20-21) MHz.

DISCUSSION AND CONCLUSIONS
Jupiter emits intense DAM emission, and this emission depends on the
longitude of system three of Jupiter and phase of Io's satellite. Eleven
year were taken to know the sporadic nature of the emission, figure-3
indicated that there were months the observer on Earth can not detect any
successive DAM emission; therefore one complete cycle of Jupiter
around the Sun was plotted to describe the behavior of the emission. It
was sporadically behavior, this refers to the motion of Jupiter and Io,
which gave that behavior. Figure-5 gives us all the DAM emission that
occurred along one cycle around the Sun. This means along this period,
the observer on Earth receives the DAM emission, to studythe fluctuation
along all months and years to measure the number of DAM emission and
the differences, we can notice the sporadic nature from the time
occuffence. Figure-6 indicated that, the time continuity for DAM
emission was different, this referrers to each type of DAM emission
occurred at specific region within the rotation of Jupiter and Io.
According to the motion ofthese two bodies, a region of strong and weak
emission will occur, strong and weak emission determine the time of
beginning and end of DAM emission. Figure-7 shows that the DAM
emission occurred with different frequencies according to the setting of
the receiver, that was used by the observer to pick up DAM emission, as
shown in table-l. A large number of DAM emission was found at
frequency range (20-21)MHz. In addition the sun also emits multi types
of radio signal at the same frequency, so the observer on Earth must be
careful when detecting radio emission from Jupiter. The frequency of
DAM emission does not depended on the longitude of system three and
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Tablc‐ 4:The frequcncv ofDA】 vI emission
Frequency (MHz) 18。7 19.8 20-21 18-28 15‐30

Number of DAM Emission 39 1 202 114 10
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Rasha

phase,but it dcpcnds on the tilne.Thc night time was better than the

daylight.
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ABSTRACT
Transition strengths[M(E2;2+‐ →0+)]2 w u prOduced by pure clectric quadrupole

clnission in  even― even isotopes ofTe and Xe have been calculated and plotted as

a inction for neutron number cヾ )by uSing life times of21+excited statcs and the γO_
intensities.For thc sake ofcomparison Transition strengths[M(E2;2+_>0+)]2wu↓

are conveied to reduced transition probabilities B(E2;Ol→ 21)e2b2↑ for 52Te,54Xe

nuclides to compare with other results.

Key words:Electric Quadrupole Transition(E2),gamma width,transition strengths

for gamma―ray。

INTRODUCTION
The study ofelectromagnetic transition in nuclei has become widely used

as a source of information about the nuclear structure.The best studies

for electromagnetic transitions modes in nuclei are those involving electric

quadrupole transition lM(E2)12,sinCe the great amount of measured

lM(E2)rValues forgammatransitions ineven― even nuclei gives us a good

knowledge ofthe energies,spins,parties and life tirrles ofthe excited states

in nuclei, besides in recent years the electric quadrupole transition E2 is

used as a tool to understand the structure ofrnagic nuclei。

‐   MATERIALS AND METHODS
The WeissKopfsingle― particle transition probability B(EL,ML)is

deflned by ref[1]aS the ratio ofthe single‐ particle half― life time to the

experirnental half― life tirne for garrma transition

(1)

Where L is the multipolarities L:1,2,3,. .L+ 0
While the y-ray transition strength [M(EL,ML)]2 is defined as the ratio of
gamma width to gamma width in Weisskopf unit (W.u. ) [2]

B(EL,ML)w.u↓ =

lMcL,ML刀
2vL↓ =I(2'Иλxp
「し,И》4

Since「γ T tt h.… …………。(3)

(2)
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Where;

「
v is the total width

「 γ
=Σ FJ.……………。(4)

「
γl is the partial garrma width

T is the mean life tiine ofinitial level

T=耗…………6)
■=万 =0.65822x10‐ 15 eVoS,h is the Planck constant.   ´

From eqs。 (2,3 and 4).it can be concluded that:

B(EL,ML)w.u.↓ =[M(EL,ML)]2w.u. ……….… (6)
Speciflc expression for B(EL,ML)w.u.Suggested[3]is:B(EL,ML)w.u.↓

=瘍 … … 0
1fthe transition is Ofmixed multi polarity Ml and E2,ref[41,then

卜刊属語…・ め
Where δ isthe m破 ing ratio
and 
「
7~F(Ml)+F(E2)¨ .……。(9)

For a pure E2 transition,δ =O and hence

「
(E2)=Fγ .… ………………°(10)
Then the transition strength for electric quadruple transition E2 can be

calculated by using eq。 (2)in the fO・ 111:

lM(E2月
2w..↓→器締…………。(11)

Or eq。 (7)in the fOrm:

Ⅳ(E2]2w‖ .↓=器 …………(12)

On the basis ofan extreme single particle model the value for the

[程3‖1・」鳥識::23/%可 ._0
Where Eγ in keV.for a nucleus ofmass Noo A
and the corresponding reduced transition probability is:

Bw.u..(E2)=0.0594044/3e2(fm)4.… …。(14)
The relation between B(E2)↓ =B(E2;2-1)and B(E2)↑ =B(E2;1→2)

as given by ref[3]is:

Щ吻←器 Щ叫 …・ つ
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RESULTS AND DISCUSS10N
The electric quadrupole transition strengthslM(E2)1作 ...↓ fOr the 2+→

0+gos.transition have been calculated as a function ofneutron number(N)

using eq.(H)With the aid ofthe experimental data reported in ref[1]to

even―even isotopes for;52TC(120≦ A≦134)and 54XC(118≦A≦ 140)
which have only one transition for γ is γO with intensity(100%)E2.

The results of calculations are presented in table(1)fOr 52Te nuClides

and in table(2)for 54Xe nuClides..The transi■ on strengthslM(E2)1存...↓

are plo■ed as a function of neutron number(N)as ShOWn in Fig.【 1)and

Fig。 (2)for 52Te and 54Xe reSpectively.For the sake of comparison,the

lM(E2)1移。..↓ Values are convetted to B(E2)e2b2↑ uSing eq。 (12)and
then eq。 (15),the present B(E2)e2b2↑ valuCS Ofγ O…transitions in 52Te and

54Xe nuClides are compared with the experiinental values as well as with

other of various theOretical l■odels such as; Single Shen Asymptotic

Nilsson Model(SSANM)and Finite―Rang6 Droplet Model(FRDM)
reported in ref[5].ThiS COmparison are presented in tables(3&4)and

shown in Figs。 (3&4)respeCt市ely.

Table-1:Transition strengths lM(E2)1移 .u.↓ OfγO― transitions from 21→ Ol with

total gamma widths「 γ and mean life time τ for the flrst excited states of52Te.The

experimental data ofrc■ [1]arC used in thc present calculations。

Table -2:'Transition strength s lM@z)l!rr. J of 7s- transitions from 2f + 0f with

total gamma widths f, and mean life time r for the first excited states of saXe . The

experimental data of ref.[]are used in the present calculations.

Experimental data of ref.[] τ (pS) 「 γ
×10~9(eV) IM(E2)1移..↓

N Ei(keV) 観 {keV) (pS)

‘
υ 560.438 560.44 9.3± 1.9 13.4199±2.7417 49048(10020) 31.286Jヒ 6.391

70 564.117 564.119 7.42■0.05 10.7070■0.0721 61475(413) 34.122±0.249

72 602.731 602.729 6.2±0.1 8,9466±0.1443 73572(1186) 31.223±0.503

74 666.338 666.331 4.52±0.12 6.5223±0.1731 100918(2678) 25.389±0.673

76 743.219 743.22 3.32±0.03 4.7907±0.0432 137395(1238) 19.605± 0.176

78 839.494 839.49 2.30±0.04 3.3189±0.0577 198324(3447) 15.076± 0.262

82 1279.04 1279.01 <170 く245.3 >2683.3 >0.023

Experimental data of ref.[] τ (pS) 「 γ
× 10~ツ (eV) IM(32)1作ュ↓

N Ei(keV) L {keV) ti/2 (pS)

64 337.32 337.4 45±2 64.9350± 2.8860 10136(450) 83.630±3.712

66 322.4 322.4 85± 7 122.6551± 10.1010 5366(441) 54.366±4.468

68 331.18 62±6 89.4660± 8.6580 7357(711) 63.807■6.166

70 354.14 354.13 33± 2 47.6190± 2.8860 13822(837) 83.820±5.075

72 388.634 388.633 41.3± 1.4 59.5959± 2.0202 11044(374) 41.178± 1.394

74 442.910 442.901 23.8± 1.9 34.3434± 2.7417 19165(1530) 36.393±2.905

76 536.085 536.09 8.6± 1.0 12.4098± 1.4430 53040(6167) 37.9697± 4.4147

，
′ 667.720 667.718 4.7■0.2 6.7821±0.2886 97052(4129) 22.711±0.966

80 847.041 847.025 1.9±0.4 2.7417±0.5772 240077(50542) 16.762± 3.528

82 1313.028 1313.02 0.41■0.18 0.5916±0.2597 1112609(48842) 8.508± 3.735

86 376.658 376.657 113±5 0.1630±0.0072 4038(178) 15.294■ 0.674
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Figure -l : Transition strength sll/, (tZ)lz*.r. J, for 7s- transitions as a function of the
neutron number in szTe nuclei.

Figure -2: Transition strengthsllrt(82)12w.,r. I, for yo- transitions as a function of the
neutron number in s+Xe nuclei.
Table -3: The calculated reduced transition probabilities B (E2) e2b2 f values are
compared with that of experimental and, theoretical predications for szTe nuclides.
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A N Ei

(keD
Eγ。(keヽり Bc2;Ol→ 21)e2b2↑

Experimental
values of ref.[5]

Theoretical values

Present work SSANM
ofrel『 51

FRI)M of
rel「 51

120 68 560.438 560.44 0.77±0.16 0.551±0.112 0.418 0.418

122 70 564.117 564.119 0.660■ 0.006 0.614±0.004 0.911 0.336

124 72 602.731 602.729 0.568± 0.006 0.574±0.009 0.782 0.227

126 74 666.338 666.331 0.475±0.010 0.477ELO.012 0.612 0.198

128 76 743.219 743.22 0.383ELO.006 0.376±0.003 0.458 <0.001

130 78 839.494 839.49 0.295■0.007 0.295■O.005 0.328 <0.001

134 82 1279.04 1279.01 >0.0004 0.112 <0.001
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Table -4: The calculated reduced transition probabilities B (E2) e2b2 f values are
compared with that of experimental and, theoretical predications for saXe nuclides.

A N 島 (keV) Eγ。 (kev) B(82;0f - 2l) e2b2l

Experimental
values ofref.[5]

Theoretical values

Present work SSANM of ref.[5] FRDM of
rel「51

64 337.32 337.4 1.40±0.07 1.440±0.063 1.406 1.488
120 66 322.4 322.4 1.73± 0.11 0.957± 0.078 1.382 1.466
122 ‘

０ 331.18 331.1 1.40■ 0.06 1.149±0.111 1.354 1.358
124 70 354.14 354.13 0.96± 0.06 1.542±0.093 ‐1.326 1.065
126 う

ん
，
′ 388.634 388.633 0.770± 0.025 0.774± 0.026 1.165 0.711
74 442.910 442.901

0.750■ 0.040 0.698± 0.055

0.950 0.510

130 76 536.085 536.09 0.65±0.05 0.744± 0.086 0.751 0.256
132 78 667.720 667.718 0.460± 0.030 0454±0.019 0.577 <0.001

134 847.041 847.025 0.342± 0.071 0.427 く0.001
136 う

４ 1313.028 1313.02 0.36±0.06 0.177± 0.077 0.266 <0.001
140 86 376.658 376.657 0.324± 0.014 0.330± 0.014 0.883 0.425
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Figure -3: comparison between the B (82) I values of the present work for szTe
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Figure-4:Comparison bctwecn thc B(E2)↑ values Ofthe present work for 54Xe
nuclei with of ref.[5]experimental and other theoretical results.
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Magic and closed shen nuclei have very few excited states at low

excitation energy,their low transition probabilities include low conective

motion for nucleons and indicated the validity of single― particle shell

model,ref[6].

Therefore from tables(1&2)it is Clear that the experimental values for

partial gamma width「 (E2)to that estimated by WeisskOpf unit
r(E2)″...have minimum values at nuclei with magic neutron number in
isotopic chains.

From tables(1&2)are obServed the electHc qudrupole transition strengths

lM(E2)|み ...↓ have minimum values at magic neutron number,N=82 in

52Te and 54Xe iSOtobic.

In Figs。 (1&2),the lM(F2)1移 ...↓ iS decreasing gradually when the

nucleon number closed from the rnagic number N=82.

In Fig。 (2)、4Xe lM(F2)1佛 .u.↓ Curve has minimum valuc at N=82.The

comparison ofthe present values of B(E2)e2b2 ↑with thOSe reported in

ref[5]of experimental,SSANM and FRDM can be explained by
Figs(3,4)as that;the present B(E2)e2b2 ↑curVeS are in excellent

agreement of that of rei[5]experimental cuⅣes while B(E2)e2b2 ↑

curves predicated by SSANM and FRDM have the same behaviore
present work.

CONCLUS10NS
Some of magiC and closed shen nuclei properties can be studied by the

analysis of the electromagnetic transition in even― even isotopic chains widl

nuclides ofrnagic nucleon number.

コhebeststudy is concenttatedonelecttonicquadrupletransitionE2 21→ 01

Since several rnain features related to nuclei properties can be observed through

the behavior oftransition lM(E2)1移.u.fOr γO―transhion in even― even isotopた

chains,as inentioned in the present work.
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ABSTRACT
In this paper, we prove some fixed point theorems for self mapping satisffing

generalized contractive condition in the setting of T - Orbitally complete cone -b-
metric space with assumption that the cone is non - normal . our results give a
generalization of some modern result .

Key Words: Fixed point, Contractive mapping, Cone-b- metric space, Normal cone, Non-normal Cone.

INTRODUCTION
Metric fixed point theory is a branch of the fixed point theory which

finds its primary application in functional analysis. It is a sub-branch of
the functional analytic theory in which geometric conditions on the
mapping and I or underlying space play a crucial role. Although it has a
purely metric facet, it is also a major branch of nonlinear functional
analysis with close ties to a Banach space geometry, [1]. Historically; the
basic idea of the metric fixed point principle firstly appeared in explicit
from Banach's thesis 1922 12,p.5], where it was used to establish the
existence of solution to an integral equation. This principle Banach
contraction mapping is remarkable in its simplicity contraction; it is
perhaps the most widely applied fixed point theorem in all of analysis.
This is because the contractive condition on the mapping is simple and
easy to test because:
(i) IT requires only complete metric space for its setting.
(ii)IT provides a contractive algorithm (iterative method).
(iiD IT finds almost conociale applications in the theory of differential

and integral equations specially the existence solution, uniqueness
solution.
All these properties motivate authors to study this principle and there

appeared many Epes of contraction mapping on metric space.
Recently, Bakhtin [3] introduced b-metric space as a generalization of
metric spaces. He proved the contraction mapping principle in b-metric
spaces that generalized the famous Banach Contraction principle in
metric spaces. Since then, several papers have dealt with fixed point
theory or the variation principle for single-valued and multi-valued
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operators in b-metric spaces (as shown in [4 ]and [5]). in [6]_Haung
and Zhang introduced Cone metric spaces as a generalization of metric

spaces by replacing the set of real numbers by an ordered Banach space

urd th.y proved some fixed point theorems for contractive mappings by

using the normality of a Cone in results which expanded certain results

of fixed points in metric spaces, and other authors who worked in the

same *uy lik" [7] and [8]. In [9], Hussain and Shah introduced Cone b-

metric spaces as a generalization of b-metric spaces and Cone metric

spaces unA th.y established some topological properties in such space and

improved some recent results about KKM mappings in the setting of a

cone b-metric space, as well as in [10] they generalized the results of [9]
and obtained some fixed point theorems of contractive mappings without

the assumption of no.-ulity of the Cone. In this paper' we generalized

the results of [9] and [10] and prove some fixed point theorems for self

mapping satisfolng gineralized contractive condition by using a certain

u.rti, valued atteiing function satisffing some properties in the setting

of T-orbitally complete cone -b- metric space where the normality of

the cone is omitted ,we shall call this altering function by cone -b-altering
function.

PRELIMINARIES
Consistent with Haung and Zhang [6], the following definitions:

Let E be a norm"d tpu". and P be a subset of E, P is called a Cone

if:
(i) P is closed, non emPty and P # {0}'
iii) u" + by e p for all x, y € P and non-negative real numbers a b.

(iiD Pn(-P):{0}.
Given a Cone P c E, we define a partial ordering "<" with respect

toPby x<y if and only ify-x € P,wewritex<yto indicatethatx<

y but-x * y,while x (( y stand for y - x € int(P), where in(P) is the

interior of P.

The Cone P is called normal if there is a number k > 0 such that for

all x, y eE, 0 < x < y implies llxll < kllyll, the least positive number

satisffing ihe above inequality is calted the normal constant of P'

Example (1): [71
Let E:6*(lb,fljwith supremum no.,n and P :{ f€ E :f > 0 }where ll fll
:sup 11f(xr)i, xi e[0,1] ] for all f, g e P , put f(x) :x-, g(x) :2x , then 0<f

S g , lfll :i , llgll 
:2 .-So tltll Sllgll and K:l . Therefore P is normal cone

with normal constant K:1.
Remark ( 1):[71
There are cones are not normal ,the following example show that :
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Example (2):l7l
Let E:cR2([0,1]) with the norm llfll :llf]l- +llfll- and consider the cone p:{ fe E :f > 0 } , where llfll-:max {lf(x,)|, lf(xz)|,.... l(*")1, x; €[0,1] VI:l r2r" ' '.rn )
llfll-:max {lf'(*,), lf(xr),...., lf(x")|, xi €[0,1] VI:t ,2,.....,n)
For each k>l ,pu-t (x):x and g(x) :x2k . Then OSg<f , llfll :2 and llgll:2k+1, since kllfll<llgll, k is not a normal constant of p. Therefore, pl;
non -normal cone .

In the following we always suppose that E is a normed space , p is a cone
in E with in(p)10 and < is a partial ordering with respect to p .

Definition (1): [6]
Let X be non-empty set, a mapping d: XxX---> E is called a cone metric
space on X if the following conditions are satisfied:
(i) 0 < d(x,y) for all X, y € X with x+yand d(x,y) : 0 ifand only ifx :
v.
(ii) d(x,y) : d(y,x) for all x, y e X.
(iii) d(x,y) < d(x,z) + d(z,y) for all x,y, z e X.
Then the ordered pair (x,d) is called a cone metric space.
Example (3) :[6]
Let E:R2 with usual norm on R2 defined bV llxll :max{lx1l,lxz l} for all
xeR2 , x:(x1,x2), x;GR,i:l ,2,p:{(x,y) e E: 

",V>bl.Rr 
''XIif 

r'n1a,i,
X---E such that :d(x,y):(lx-yl ,ulx-yl), where oZ0 is a constsnt.Then (X,d)
is a cone metric space
Definition (2): 19)
Let X be a non empty set and s > l be a given real number. A mapping
d: XxX ----+ E is said to be cone b-metric if and only if, for all *,y,, .
X, the following conditions are satisfied:
(i) 0 < d(x,y) with x *y and d(x,y):0 if and only if x: y.
(ii) d(x,y): d(y,x).
(iii) d(x,y) < S[d(x,z) + d(z,y)].
The pair (X,d) is called a Cone-b-metric space.
Example (a):[10]

E :x20, y>0 ). Define d:XrX-E by

Then (x,d) is a cone b-metric space with the coefficient S :
Definition (3): [9]
Let (X,d) be a cone
Then

b-metric space, x e X and {x,} be a sequence in X.
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(1){Xll}COnVergc to x whenever for cvery c∈ E with O≪ c,there is a

natural number N such that d(Xn,x)《 C fOr ali n>N We dcnotc this

by litn xn=X Or xn→ x(n→ ∞).

(li){Xn}is Cauchy sequcnce whcnever for every c c E with O≪ c,there

is a natural number N such that dは n,Xm)《 C fOr all n,m≧ N
(lli) (X,d)iS a cOmplete conc― b‐mctric space ifevcry cauchy sequence

is convcrgent

Recently,[11]intrOduce the deflnition of T― Orbitally completc

conc rnetric spacc as follows;flrst let us rccall the following dcflnition

Lct T:X→X be a mapping where X is a conc metric sPace・ fOr each

x∈X,Thc orbit ofT at x is O(x)={X,T(X),T(X2),T(x3),…….)[11]

Dennition“ ):[11]
A cone metric space X is said to be T― Orbitally complcte if every

Cauchy scquence whiCh is containcd in O(x)fOrsOme x∈ X COnverges in

X.

In this paper we generalizc the above deflnition in thc setting ofcone ttb―

metric space.

It is clcar that every complete conc ttb‐  metric space is T‐ orbitally

cOmplete but thc Converse is not true in general,We can see thatin the

following examplc:

Example(5)110ト

Let E=R2, P={lX,y)∈ E :x,,0}⊂ E , X=[0,1)and d: XXX → E

such that d(X,y)=(IX― yP,∝ IX‐yF).Where∝≧O and P>l are● vo constants

.Then(X,d)iS a cone― b‐ mctric space(for dCtalls can sec[10])

Now deflne T:X―→X byT(x)==:fOr each x∈X X is notcomplete,but it

is T― Orbhally complete since for any x in X,Tn(x)COnverges to O.

DerlnitiOn(5):[12]

IfY bc any partially ordercd set with rclation``≦ ''and/:Y――→Y,

we say that/iS nOn‐ deceasing it x,yCY,x≦ y=⇒ /(x)≦/0
Derlnition(6):[12]

A inctionメ P―→ P iS Called subadditive if for all x,ycP,ノは+

y)≦ノ(X)+ノ0)・
Seong‐ H00n Cho[12]deflned the《 ―increasing function by fonowing:

A inction F:P― P is called《‐increasing iffor cach x,ycP,xくくy

if and only ifF(x)≪ Fし).

In the followlng we shall introducc Cone― b‐altering function.

う
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Definition (7):
Let (X,d) be a cone-b-metric space, let F:P 

-) 
P be a vector valued

function, F is called a Cone-b-altering function if:
- (i) F is non-decreasing, subadditive, ((-increasing and surjective.

(ii) If,for {t,}. p,li11fQ,)=0 <--+ llmtn=o
n+a n)@' (iii) F(crk t) : ok F(t) for cr > 1 , k:1,2,. . . .

Example (6):
Let F(t) : t for all t e P then F is Cone-b-altering function.
The following lemmas which are necessary through our work in this
sequel are often used in Cone metric spaces in which the Cone need not
be normal.
Lemma (1): [8]
Let P be a Cone and {an} be a sequence in E. Ifc e int(P) and 0 ( an -)
0 (as n J *), then there exists N such that for all n > N, we have a, (( c.

Lemma (2): [8]
Letx,y,z e E, if x (( y and y11z then x (( z.
Lemma (3): [9]
Let P be a Cone and 0 < u (( c for each c e int(p), then u : 0.
Lemma (a): [13]

- LetPbeacone. Ifu e Pandu<kuforsome0 <k< l,thenu:0.

Main Results' 
Theorem (l):
Let (X,d) be T -Orbitally cone -b-metric space with the coefficient
S>l.Suppose the mapping T:X---+X Satisfy for all x,y€X:
Fld(rx,ry)l < arFla(x,y)l + a2F[d(Ix, x)] + a3F[d(Zy, y)]+ tuFld(Zx, y)l

' + a5F[d(zY' x)] 
..(1.1)

where this constant a1 e [0,]) and ar* az* a3 * S(ro + as) < l, i:1,2,3,4,5
and F be Cone-b-altering function., then T has a unique fixed point in X
, for each x€X, the iterative sequence {T"x} converges to the fixed point.

Prooft

- Let x6 e X be arbitrary point in X. Let X1:TX6 and x,,+r:T*n:Tl*r,for all
n€N.
First we will show that the Sequence {x,} is a Cauchy sequence . Taking

' x:xn, y:xn-I in equation (l.l) we get:
F[d(Tx,,Tx'-r)] < a1F[d(x,, xn-r)] + a2F[d(Txn, x,)] +a3F[d(x., xn-r)]*
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a4F[d(Txn,Xn_1)]十 a5F[d(Txn‐ 1,Xn)]

F[d(Kn+1,Xn)]≦ alFI:I:lilI、

:|!111,2F[d(xn+1,Xn)]‐

+a3F[d(xn,Xn_1)]十

]+a5F[dは n,Xn)]

≦ alF[d(xn,Xn_1)]十 a2F[d(xn+1,Xn)]+a3F[d(xn,Xn_1)]十

Sa4F[d(xn+1,Xn)]+Sa4F[d(xn,Xn_1)]

(1~a2~Sa4)F[d(xn+1,Xn)]≦ (al+a3+Sa4)F[d(xn,Xn_1)]   
・。(1・ 2)

Using symmetry of(1.2)in x,y We haVe:

終鰍認∬野ぶit魁益
1∴けSa5J班《`,Xn_l刀  <L⇒
しve:

F[d(xn+1,Xn)]≦                   F[d(xn,Xn_1)]

Put λ=2al+a2+a3+S(a4+a5),

We muSt prove that λ<1.

since al+a2+a3+S(a4+a5)<1

=》
a2+a3+S(a4+a5)<1~al
⇒ ~a2~a3~S(a4+a5)>al-1

⇒ 2-a2~a3~S(a4+a5)>al+1

2-ar-ar-S(ao + ar)

1

<一一一
al+1

= 
2a, +a, +a, +S(ao +ar) . 2a' +a, +a, +S(an +ar) .,
2-ar-ar-S(ao +ar) ar + I

Therefore 0 < 1" ( 1, so we have

F[d(x" * r, xn)] < ]' F[d(xn: Xn- r)] <.." "< ]'n F[d(x1' xs)]

Now, for anY mU 1,P21, it follows that

d(x.*p, x.) S S[d(x**p, Xm+p - ,).+ d(x.+p - t, Xm) 
.: Sd(x,n+p: Xm+P- 1) + Sd(x1n+P-t' Xm)

: Sd&;;r,' *n,.r-,)'ls] d(x",*p-r, x-*p-zJ] + s2d(x.*p-2, xJ
s SdG;.;, ,..0-,i+ s2 d(xr*pl: Xm+p-2)] + s2d(xm+p-z' Xm)+

s3 d(x.*o-2, X6+p-l)+....+sp-l d-(x.*r, x.+1)* sn-l d(x.+r-, xnr)'

e"t'b; lii of dlfrnition (7)oi F; F is non -decreasing and sub additive

function we have :

F[d(x.*,, x.)]lSF[Sd(xra, x.+p-r)] +F[ s2 d(x**p-t, x'*p-z)] +F[ s3 d(x**p-

,,' r-.r-rjt+....ir 1ro-t d(**r, x**r)]+ F [sn-t d(x.* r, x,n)]

Also by (iii) of definition (7) we have :

F[d(x^*r, xn,)]]S ietat*,".r, x.*p-r)1 + s2F[d(x*+p-l: Xm+p-')] + t'F[d(x**o-

,,' **.r-rjl+....+ sp'tFI d(x*r, x.*r)]+ sp-rF[d(x*.,: fy)]
S,L^*n F[d{xr,xo)]*r, )-;p:; f iAi*,,x0)1+it 7^.n3 F[d{xr,xo)]+.......+ se-r

2.., F[d{xr,xo)]+ so'r 7^ F[d{xl,x6)].
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==sλ

″+′
[(sλ

~1)′~1-1]F[d{xl,Xo)]十

sp‐
lλ″F[d{xl,Xo)]

≦響Щ嗣 ロヽノЦ《刺→0お m→∞
Hence, lim d(xm+P,Xm)=O by(五 )Of deflnition(7)of Fo So by lernma

(1),there e対 sts k∈ N such that d(Xm+P,Xm)≪ C fOr each c∈ int(P)and

forall m>k.if n=m+p,so for all m,n>k,{xn}=r″ (為 )iS a Cauchy
sequence in X.Since X is T― Orbitally complete,there exist Z∈ X such
that limt,=z

Let C∈ int(P)be given.We can choose nO∈ N such that

呼 多
(¨ 女

∵

“

ず (需 p

By(i)Of deflnition(7)of F we have for all n>nO:

T'・― <Ψ拠 ,小<脊p
Then we have:

F[グ (■ ,Z)]≦ F[グ (■,■1)]+F[グ(毎1,Z)]

≦αlF[グ (Z,為 .)]+α2F[グ (■ ,Z)]+ら F[グ (τL.,為・
)]

+%F[グ (毛 ,為.)]+ら F[グ(■.,Z)]+F[グ (■.,Z)]
≦αlF[グ (Z,為 .)]+α2F[グ (■ ,Z)]+α3F[グ (χ″,為.)]
+%F[グ (毛 ,為.)]十 偽 F[グ|ち ,Z)]+F[グ 0し ,Z)]

≦名F[グ(Z,為.)]+α2F[グ (毛 ,Z)]十らF[グ|ち ,為.)]

+Sα4F[グ 6弓 ,Z)]+ら F[グ|ち ,Z)]十 F[グ|ち ,Z)]

(1~a2‐ Sa4)F[d(Tz,Z)]≦(al+sa4)F[d(Z,Xn_1)]+a3F[d(xn,Xn_

1)]十(a5+1)F[d(xn,Z)]

班《L劉 ≦
境

町《獅 湖+乱 可《Xn9Xn_l》
乱

F[d(xn,Z)]

Which implies by lemma(2):

F[d(Tz,Z)]<<:十
:+:=C

Thus by lerrllna(3)We haVe F[d(Tz,Z)]=O and so by(五 )Of deflnition(7)
ofF,We obtain that d(Tz,Z)=O and so Tz=Z

H5
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For the uniqueness of flxed point of t,suppose that u is another flxed

point ofT,Then from equation(1.1)We have:

F[d(Z,u)]=F[d(Tz,Tu)]≦ alF[d(z,u)]+a2F[d(Tz,Z)]+a3F[d(Tu,u)]+a4F[d(Tz,

u)]+

a5F[d(Tu,Z)]

≦alF[d(z,u)]+a2F[d(Z,Z)]+a3F[d(u,u)]+a4F[d(Z,u)]+

a5F[d(u,Z)]

≦(al+a4+a5)F[d(Z,u)]

≦(al+a2+a3+a4+a5)F[d(Z,u)]

But S≧ 1,so We have

F[d(Z,u)]≦ (al tta2+a3+S(a4+a5))F[d(Z,u)]
Since altta2+a3+S(a4+a5)<1,SO bylemma(4)We haVe F[d(Z,u)]=O and

So Z=u.

Therefore,T has a unique flxed point.

Now we have the fbHowing coronary.

Corollary(2):

Let(X,d)be T―Orbitally complete Cone‐ b―metric space with the

coefflcient S≧ 1.Supposethe mappings T:X― → X SatiStt fOr all X,y

∈X:

d(7k,均)≦ ald(X,y)+a2d(n,X)+a3d(り ,y)+a4d(TX,y)+a5d(等 ,X)(1・
4)

where the constant ai∈ [0,1)and al+a2+a3+S(a4+a5)<1・ Then T has

a unique flxed point

Proo■

By taking F(→ =a fOr all a∈ P in equation(1。 1)OftheOrem(1),We Obtain

the required result。

Now we give an application to explain our main result by corlsidering the

following example:

Example(7ト
Let x=R ,E=R2 , P=(は ,y)∈E:メ≧0,,0}, d:X× X→E   by

d(X,y)=GX‐ J,:区…J)。(X,d)｀ COmplete cone―b medcspace wi■ s=2

(fOr the detail is see[10])

SO(X,d)iS T― Orbitally complete cone一 b‐metric space.

Deflne T:X―→X by T(X)=:χ ―
:χ

2for all x∈X.

Deine F:P一→P byFo■ ,for all t∈ P.
Therefore;F[d(Tx,Ty)]=d(Tx,Ty)

=G甲ふ :「rw
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=(|:X-lX2…
:y+:y21,:|:X― :X2_:y十 :y21

=(|:(X― y)―
:(X2_y2)|,:|:(X‐

y)―
|(X2_y2)|)

=(|:(X― y)―

|(X―

y)(X+y)| , :|:(X‐ y)‐

|(X‐

二
(|(X―y)( :―

:(X+y)|, :|(X―
y)( :‐

1て
X+y)|)

=(IX― yll:―
:(X+y)|, :IX―

yll:―
:(X+y)|)

=|:…
:(X+y)|(IX‐

yl, :IX― yl)

≦
:KIX―
yl,:トガ

=:d(X,y)= =:F[d(x,y)]

Thus;F[d(Tx,Ty)]≦
:F[dlく
,y)]+lFF[d(x,Tx)]+三 ≧F[d(y,Ty)]+

+J:F[d(x,lry)]―卜」堕F[d(y,1「x)]
1    1

■ ,a5=覇

Such that al +a2+a3+S(a4+a5) =:+J:+島 +2(百τ十::)
=:+岳 +; =2琴

子
ヱ=括 <1

TherefOre all cOnditiOns Oftheorem(1)are satisied.
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i.->ilt
k .*+ .rlJl e:ll+-l k-set .r*+ Oru s-$A Li,s^ii . ;+. 'i $ ,',-lll l:a LJ^ d"-d- jl ,-i$l
PG(1,16) L.ll..J^4;t-hJl.3tcJ +Jl . pG(1,,qh), q : Z,h - 4-*i-rLJl+,:;Jlu^Iti-yl
.rrl+, s+ 4J-t-)l 613lr)l l.F:d-J 1 tetrads, pentads, hexads, heptads, octadS e+ !jXl-,.s_,,iltG.;: g! Jl.tl! d,).3 .Ji! !t;ytJ.-l r53 +ti-t :, . ,*^.*lt iUyr_U:f:1pLVr
6JtjldJtl elLi.Ylgn.rs* lc ,.61e--'rJl-r;riJrik JSIi-t C--, or-; k-ss1 o*,JS.

ABSTRACT
The main purpose of this paper is to classify certain geometric structure, called k-set,
in a particular setting, namely the projective line of order sixteen pc(l,qh), q =
2, h :4. The subsets of the line PG(1, 16), such the tetrads, the pentads, ttre t exaas,
the heptads and the octads are classified. The basic tool is the fundamental theorem
of projective geometry; there is a unique projectivity of the projective line
transforming three points to any three other points. Each of these k-sets gives rise to
an error-correcting code that corrects the maximum possible number of errors for its

on PG(L,q), a (k;1)-arc is just an unordered set of k distinct points
simply called a k-set which special case of a (k;Z)-arc that is a set of k
points no three of which are collinear . A 3-set is called a triad, a 4-set a
tetrad, a 5-set a pentad, a 6-set a hexad, a7-seta heptad, an g-set a octad,
a 9-set a nonad. A (k; Z)-arc in projective plane pc(z,q) is a set of k
points no three of which are collinear.
k-sets in PG(1,q) for q - 2,3,4,5,7,8,9,'!,'i,,L3,LT,Lg have been
classified; see [1,2,3]. we are looking at the line of order sixteen, as it is
the next in the sequence.
We answer the equestion: How many projectively inequivalent k-sets in
PG('J"q) are there and what is the stabilizer group of each one?
Associated to any topic in mathematics is its history. Arcs were first
introduced by Bose (1947) in connection with designs in statistics.
Further development began with segre in (1954); he showed that every
(q + 1)-arc in PG(2,q) is a conic. An important result is that of Bal-I,
Blokhuis andMazzocca showed that maximal arcs cannot exist in a plane
of odd order. In 1981 Goppa found important applications of curv., or".
finite fields to coding theory. As to geometry over a finite field, it has
been thoroughly studied in the major treatise of Hirschfeld 1979-19g5
and of Hirschfeld and Thas 1991) and Hirschfeld, G. Korchmdros and F.
Torres (2007).
The l7 points of PG(L,1.6) are p(xo,xr), xr e IF'r6. So

119



PC(1,16)=〔υ。=P(1,0)〕 ∪〔P(χ,1)lχ ∈F.6〕

Each point P(χ O,χl)With χl≠ O is detellllincd by the non―homogencous

coordinate χ。/χ.;thC Coordinate for υo is∞ .Then,with F16 U(∞〕,Cach

point of P6(1,16)is represcnted by a single elemcnt of F16 U〔
∞
)・
Thus

PC(1,16)=〔 P(t,1)lt∈ F16U〔∞〕〕;
Here,P(∞ ,1)=P(1,0)A prdecJ宙 ty ζ=M(T)OfPC(1,16)is g市 en

by y=χT,WhCre X=(χ。,χl),y=(yo,yl)and

T= (:  :)                ‐

Lct s=y。 /γl and t=χ。/χl;then s=(αι+ε)/(bι +a).If Q=島ξ
for i=2,3,4 and Pl and ci have the rcspect市 e coordinate tt and si,then

ζ iS giVen by
(S~~S3)(S2   S4)   (ι

~亀 )(12~t4)

(S~~S4)(S2 ~S3)   0~ 麟)(32 ~t3)

PREV10US RESULTS
Deinition(1)i31:A′ガ″′ι″ iS a neld with only a inite number of

clements The characteristic ofa flnitc fleld κ is the lcast positive integer

ρ,and hence a prime,such that

′z=… =O For all z∈ κ.

Derlnition(2)131:The SCt denoted by Fフ ,with P primc,consists of the

rcsiduc classes of the integers modulo P under the natural addition and

multiplication

Derlnitionβ rヽ31:Let S and Stt bc● vo spaces ofPθ (72,κ ),A′

“

ゾθcr′νノク

β:S→ S*iS a bjection g市en by a matr破 T, necessarily non‐ singular,

wherc P(χ
ホ)=Pα )β ifιχ

*=χ
T,with t∈ κ―{0〕・Writc β=M(7);

then β=M●T)fOr any λ in κ―(0)The grOup of proiectiVhies of
P6(■ ,κ)iS denOtcd by PGL(れ +1′κ)・
Deinition(4)i21:A group C acts on a sct A ifthere is a map A× G→ A
such that given g′ gl clemcnts in C and l its identity,then

Classification ofThe Projective Line Over Galois Field ofOrder Sixteen

1. x7=x,
2. (xg)g' - x(gg') for any x in A'

Definition($t2l : The orbit of x in A under the action of G is the set

rc-{rgls€G}.
Definition(Ol2l: The stabilizer of x in A under the action of G is the

group
Gr={geGlxg-2s}.
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Derlnition(7)121:Letthe group G act on the set A.

1.        Ify=χ g,for χ′y∈ A,then
●   yG=χ G;
●    Gy=g~・ Gχ g。
2.IGχ l=lσ l/lχ 61.

Theorem(8)i31:There is a unique prdeCt市 ity of P6(1,9)tFansforming

any three points to any three other points.

Derlnition(9)121:An[7t,た ,α ]q COde C iS a subspace of 7(■,9)〒 (Fq)・′
where the dirnension of ε is diln ε=た ,and the rninirnum distance is
α(ε)=α =min d(χ′y).
Derlnition(10)121:For any[η ,た,d]qC°de we have d≦ η―た+1.

RESULTS AND DISCUSS10N
l.The Algorithm for Classirlcation oftheた …Sets in PC(1,9)
On Pε (1,16),aた‐Set can be constructed by adding to any(た -1)‐ Set
one point from the other 9-た ‐+2 points.According to the Fundamental

Theorem of Prdect市 e Geometry,Theorem(2.5),any three distinct
points on a line are prtteCt市 ely equivalent;so choose a flxed triad 4.A

4‐setis fbrrned by adding to 4 0ne point from the other 9-‐ 2 points on

P6(1,9);that iS,from P6(1′ 9)一 И=46。 A5‐set is formed by adding
to any tetrad B one pOint from the other 9-3 points on Pε (1,9).The
stabilizer group GB flxes B and splits the other 9-‐ 3 points into a
number oforbits;so,different 5‐ sets are fbnned by adding one point from

each different orbit. The procedure can be extended to construct

6,7,8,9′ 。̈,(等)―Sets,for 9 is Odd and(9-Sets,for 9 is even in Pε (1,9)。
Let R「 and iて

′
.be two pentads.To check they are equivalent as fb■ owing

:calculate the transformations between them.By using Theorem(2.8),

Two5… sets κ and κ′are equivalentifκβ=κ
′and β iSg市en by a matr破

r and β=“KT)With ν(λr)=ν (r)′λ∈F16~(0)。Where r is a non_
singular 2× 2 matrix.AIso can be used to calculate the stabilizer group

ofeach k‐ set.

2。 Preliminary to P6(1,16)

On P6(1,16),the pr● ect市e line over Galois fleld oforder 16,there are

17 points.The points of P6(1,16)are the elements ofthe set

F16U{∞〕
={∞ ,0,1′ω′ω2,ω 3′ω4′ω5,ω 6′ω7,ω 8,ω 9,ω l°′ωll,ω・2,ω 13′ω14

=ω4+ω +1=ω 8+ω 2+1=ω 14+ω3+1=ω l° +ω5+1

=ω13+ω6+1=ω 9+ω 7+1=ω・ 2+ωll+1=ω 15+1=0).
The order ofthe praective group P6L(2,16)is 17.16.15=4080.This is

the number of ordered sets of three points.
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In the following sections, the k-sets in PG(1,16), k : 3,"',8; u..
classified by giving the projectively inequivalent k -sets with their
stabilizer groups.
3. The Triads
Let S be set of all different triads in PG(1,16). Then the order of S

is lsl - 17.L6.L5 = 4080 . Let A: {*, 0,L} be a triad which is one of
them. By computing the transformations between A and all the other

triads, we note that any triad is projectively equivalent to A. This gives

the following conclusion.
Theorem(l): On PG(1,16) there is precisely one triad, given with their
stabilizer group in Table l.

Table-l: The triad on PG(1,15
Symbol The triad Stabilizer

′ {o,0,1} 1
Ss = (1a,t+ 1)

4.The Tetrads
To construct the tetrad in PG(1,16), it is enough to add one point from
each orbit that comes from the action of the projective group of the hiad
G1 on the complement of .4. All orbits of the triad in Table I are given in
Table2.

The total numbers of all orbits is 3; therefore 3 inequivalent tetrads can

be constructed in PG(1,L6).
Table2 gives the following conclusion.

Theorem(2): On PG(1,16), there are precisely three tetrads, given with
their stabilizer group in Table 3.

Table-2:Partition of PG(1,16 the proiectivities of triad
ス Partition ofス

C

{oo, 0,1} l.{a, a3 ,0)4 , (,)Ll , a" , ,'n}
2.{a',0)6, (r)7 , aa, a9, tol3}
3.{ ars. allo}
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Table-3: Inequivalent tetrads on P6(1,16)

Svmbol The tetrad Stabilizer

31 スU〔ω〕 ろ×ろ=粥
"〈
品 )

B2 スU{ω Z〕 t* a2 a2ZrxZ.r=(r*r)x(T)

33 ,4 u {a.rs} ω
5  1

ス4=(¨
丁
′
ι+1)  ´

5. The Pentads
The projective group Gs. splits Bi',i = 1-,2,3 into a number of orbits. The pentads

are constructed by adding one point from each orbit to the corresponding tetrads. All
orbits are listed in Table 4.

a le-4:Partition of PG(1,16)by the prOieCtivities oftetrads

BF Partition 3iC

Bl 1.  {ω 2,ω 4,ω 12′ω■4〕

2.  {ω 3,ω 6,ω 10′ω13〕

3.  {ω 5,ω 7′ω9′ωl・ )
4.  fω 8)

32 1・   (ω〕
2.  (ω 3,ω 7,ω 10,ω 14)

3.  (ω 4′ω8,ω 9′ω13〕

4.  〔ω5,ω 6′ωl■′ω12)
33 1・   〔ωl,ω 2,ω 3′ω4′ω6′ω7,ω 8,ω 9,ω ll′ω・2′ω13′ω14〕
2.     (ω l°〕

The total numbers of all orbits is l0; therefore l0 pentads can be constructed in
P G (L,L6) . In Table 5 all equivalent pentads with their projective equations are listed.

able-5: The equivalence o S

No. Equivalent pentads Proiective equation
1 βl u fω 31→ 31 u fω 51 (ωι+ω )
2 Bl u fω 21→ B,u fω l
3 31 u fω3)→ B,u fω 31 ω3/t

4 Bl u fω 31→ B,u fω 51 (azt+coz)l@rzt+t)
5 Bl u fω 81→ Bヮ u fω 41 ω4/fι +1)
6 Bl u fω 31→ BR u fω l (at * a\

Table 5 gives the fonowing conclusion.
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Theorem(3): On PG(7,16), there are precisely four projectively distinct pentads

summarized in Table 6.

Table -6: Inequivalent pentads on PG(1,16
Symbol The pentad Stabilizer

εl 31U(ω
Z〕

ろ×ろ=〈響ド(詰)

ε, Bl u fω 31 I=(3)

Q Bl u(ω 8〕 らXろ =ф刈響 )

Q BR U fω l° 1 G`n

Remark(4): The group G6s has l5 elements of order 2, l8 elements of order 3, and

26 elements of order 5, and it is non-abelian.
6. The Hexads
The projective group G6, splits Ci' , i = 1,2,3,4 into a number of orbits. The hexads

are constructed by adding one point from each orbit to the corresponding pentads.

All orbits are listed in Table 7.

Table-7:Partition of PG(1,16)by the prtteCtiVi19璽

σf Partition Ci'

Q 1.  (ω 3′ω
7,ω■0,ω 14〕

2.  (ω 4,ω 8′ω9,ω 13〕

3.   fω 5,ω 6′ω■1,ω・2}

Q G6,, splits C2' into l2 orbits of single points.

亀 {a2,a4, alz,@74}

{a3,a6,aolo,@13}
{as,a7,a9,colLl

１

２

３

Q fω,ω 2′ω3,ω
4,ω 6,ω 7′ω8′ω9,ω ll,ω 12,ω 13,ω 14〕

The total numbers of all orbits is 19; therefore 19 hexads can be constructed in

PG(7,L6).ln Table 8 all equivalent hexads with their projective equations are listed.

Table-8: The equivalence of hexadsncc

No. Equivalent hexads Proiective equation

l G ufω 3〕 →Qu{ω 2〕 ι

2 G ufω41→ α u fω 21 fω ιヽ/ft+ω4)

3 G ufω51→ ら u fω 41 fω
5〕 /ft+ω〕

4 ら u fω 51→ α u fω 31 ft+ω〕/ω
5 ら u fω

71→ Q ufω l ω4/ft+ω 3)

6 ら u fω
51→
ら u fω

8〕
(ω
14311)

7 6 U fω
91→ α U fω

51
(ωt+ω )

8 C U fω
91→
ら U fω

l°
1 ω4/ft+ω〕

9 G u fω
31→
ら u fω・

2) ι/6じ

10 G ufω41→ ε,u fω 141 ι/6じ

εl u fω51→ ε,u fω 61 (ω
13ι +1)
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Table 8 gives the following conclusion.

Theorem(S): On PG(1,1.6), there are precisely eight projectively distinct hexads

summarized in Table 9.

Table -9: Inequivalent hexads on PG(1,1,6

Symbol The hexad Stabilizer

島 εl u fω
3) z,=(ω 3/ι )

E2 εl u fω
41 Z,=((ι +1)/(ω 14t+1))

E3 εl u fω 51 Z,-((at+l,o3)/(t+ar))
島 ε,u fω 51 Z,=((ι +ω3)/(ι +1))
E5 ε,u fω

71 Z(=(`ι)/ft+ω 3))

E6 εフU fω
91 Z,=(fι +ω 3)/(ω 6ι +1))

E7 C, v {corl} 亀=■′等 )

島 Crv {,.oL3}
t*a 0)

ss = \ia,Tl
7.The Heptads
The projective group Gr. splits E;' , i = 1, ... ,B into a number of orbits. The heptads

are constructed by adding one point from each orbit to the corresponding hexads. All
orbits are listed in Table 10.

fhexadTablc-10:Partition of Pθ (1,1 the ivities o S

Ef Partition E;'
El 1.~ 〔ω4,ω 14}死 lω 5,ω 13)3.{ω 6,ω 12〕
4.fω

7′ ω■115。 (ω
8,ω■0)6.(ω9)    _

島
4.

~  (ω
3′ω6)2.(ω 5,ω 9〕

~3.(ω
7′ωll)

fω
81   5.fω 10,ω・3〕 6.{ω 12,ω 14)

E3 可「
~  (ω

3′ω13)2.(ω 4′ωll〕 3.(ω 6′ω8)

4.fω
7,ω 1415.fω 91    6。

(ω
l°
,ω
12)

助 1.~ {ω
2,ω 13)2.(ω 4,ω 6)3.(ω 7,ω 10)

4.fω 8,ω■115.fω 9〕   6.(ω・
2,ω■4〕

E5 1

2

3

{ω
2′ ω4,ω 6′ω■1,ω 12)

{ω
5,ω 8,ω 9′ω10′ω13)

fω
141

・
F6 1.  〔ω2,ω4)2.〔ω5,ω

■4〕 3.(ω 6)

4.(ω 7,ω■3)5.{ω 8,ω 10)6。 (ω・・,ω
12)

E7 1.

2.

3.

〔ω
2,ω 6′ω7)

(ω
4′
ω
8,ω 9,ω12,ω 13,ω 14)

fω
5,ω 101

E8 1 fω
2,ω 5,ω 6′ω10,ω ll,ω 14〕 2.(ω 4′ω12)塁 .I二 27′ω

8′ω9L

There are 39 different orbits; therefore 39 heptads can be constructed in (1,16) . The

projectively distinct heptads with their stabilizer groups are given in the following
theorem.
Theorem(6): On PG(1,,16), there are l0 projectively distinct heptads summarized in

Table 11.
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Table -l l: Inequivalent heptads on PG(1,16
Symbol The heptad Stabilizer

島 El u fω
41 z,=(ω 4/3)

鳥 El u fω 51 ′=(ι )

FR El u fω
61 ZR=((ι)/(ω

14ι +ω 5))

F4 El u fω
71 Z,=((ι +ω2)/(ι +1))

F5 El u fω81 z,=((t*a)/(iUdllr+1))
& El U fω

91 z,=(ω 3ノι)
F7 E,u fω 51 Z2=(ι +ω )
F8 Erv {aoB} ム =(庶 洋十⇒

FQ E4U fω 71 z-, = ((t + us) / (aL4t + r11

属 n E4U fω
81 Z2=(fι +ω8)/(3+ω 3))

8. The Octads
The projective group 6p, splits Fi', i = 1, ...,10 into a number of orbits. The octads

are constructed by adding one point from each orbit to the corresponding heptads.

Allorbits are listed in Table 12.

e-12:Partition of Pθ (1,16)by thC praCct市 illesI

Fi Partition F,'
Fl 1.〔ω5,ω 14〕 2.(ω 6′ω13)3.(ω 7,ω 12)

4.fω 8,ω ll)5.{ω 9,ω・°〕
F2 Gp, splits Frc into l0 orbits of single points.

F3 1.〔ω4,ω 8,ω 10〕 2.(ω 5,ω 9,ω 12)

3.fω 7′ω■3,ω 14〕 4.{ω ll〕

F4 1.(ω
4,ω 9) 2.〔ω5,ω 6〕  3.(ω

8,ω■3〕

4.fω・°,ω・415.(ω・1,ω・
2)

F5
~~I百
z;4,ω

l■〕 2.〔ω
5,ω 9〕

3.〔ω6′ω12)

4.(ω 7′ ω■3) 5。 (ω
10,91

F6 1.(ω
4′ ω■4) 2.(ω 5,ω■3)3.(ω 6′ω12)

4.(ω 7,ω ll〕 5.{ω
8,ω 10〕        __

F7 1.{ω
3,ω9)  2.(ω 6,ω l■〕 3.〔ω

7,ω14)

4.fω 8′ω101 5.{ω 12,ω■3)

FR fω
3,ω 5,ω 6,ω 7,ω 9,ω l°

,ω
ll,ω 12,ω 13,ω 14〕

F9 1.〔ω2,ω 12) 2.(ω 4′ω9〕 3.(ω 6′ω14)

4.fω 8,ω101 5。 (ω
ll′ω13〕

F.。 1.(ω
2′ω9′ω・1〕  2.{ω

4,ω 10′ω13)

3.(ω 6′ω12,ω 14〕 4.(ω7)    _

There are 49 different orbits; therefore 49 octads can be constructed in PG(1,16) .

The projectively distinct octads with their stabilizer groups are given in the following
theorem.
Theorem(il: On PG(L,16), there are I I projectively distinct octads summarized in
Table 13.

Tabl
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able 13:I valent octads on PG(1,16
Symbol The octad Stabilizer

″ 1 属 u fω
51 z,=(ω 5/ι )

ff, 鳥 u fω
61 Z,=(`ι +1)/fω 14ι +1))

fft 鳥 u fω
71 I=(ι )

rf F・ U fω 81 I=(ι )
Is FI U{ω 9〕 zr: \(t + l'os)/(a6r + 1))
〃
`
鳥 u fω

61 Z,=((ι +ω 6)/(ω■2ι +1))
〃7 ら u fω

8) Z,=(fι +ω 2)/fω l°ι+1))
〃。 鳥 U fω l° 1 f=(ι )         

´

〃9 F2U(ω
13)

ろ×ろ×ろ=ギ●(采語 "〈ギ鼎
)

〃 10 亀 U(ω
ll) t t+arLc -/--\13-\/,r14f _1-2,r5, f +1 I

〃11 F9U(ω
8〕 Hギ,語)

9.MDS Code of Dimension Two
From Definition (10), an fn,11,d)a -code is maximum distance separable ( MDS)
when d =rL-k +1. So, if k =2and d = n- l ofan fn,k,d)n -code,thecode C

converts to a set K of n points on the projective line P6(1, q). In Table 14, the MDS
codes corresponding to the n-sets in PG(1,16) and the parameter e of errors corrected
are given.

Table‐ 1,16)4: MDS code over PG

n-set :MDS code θ

Triad 「3,2,2116 0
Tetrad [4,2,3]16 1

Pentad 「5,2,411` 1

Hexad [6,2,5116 2

Heptad [7,2,6]16
つ
ん

Octad 「8,2,7]14 3
Nonad [9,2,8]16 3

If C has minimum distance d, then it can detect d. - L errors and correct e =
L@ - 7)/2) errors, where m denotes the integer part o

α 1 2 3 4 5 6 7 8

θ 0 0 1 1 2 2 3 3

REFERENCES
[1]Al-seraji N.A.M, " The Geometry Of The Plane Of Order Seventeen

And Its ApplicationTo Error-correcting Codes" Ph.D. Thesis,
University of Sussex, UK,(2010)

[2]Hirschfeld J.W.P, Korchmdros G and Torres F," Algebraic Curves
Over a Finite field" Oxford University Press, Oxford, (2007)

[3]Hirschfeld J.W.P," Projective Geometries Over Finite Fields "
Second Edition, Oxford University Press, Oxford, (1998)

127



Classification of The Projective Line Over Galois Field of Order Sixteen
Al-Seraji

[4]Al-seraji N.A.M, "On Almost Maximum Distance Separable codes"

journal of Baghdad, college of Science, University of Baghdad, No.

3 Vol. s4. (2013)

[5]Al-zangana E.B, " The Geometry Of The Plane Of Order Nineteen

and Its Application To Error-Correcting Codes" Ph.D.

Thesis,University of Sussex, UK,( 2011)

t6lA.H. Ali, "Classification of Arcs in Galois Plane of Order Thirteen",

Ph.D. Thesis, University of Sussex, (1993)

t7lR.C. Bose. Mathematical theory of the symmetrical factorial-design.

Sankhya, 8:107-166 , (1947)

t8lB. Segre. Sulle ovali nei piani lineari finiti. Atti Accad. Naz. Lincei

Rend., 17:l-2,(1954)
t9]V.D. Goppa. Codes on algebraic curves. Soviet Math. Dokl.,

24:170-172, (1981)

t10l J.W.P. Hirschfeld, D.R.Hughes, and J.A. Thas, editors. Advances

in Finite Geometries and Designs. Oxford University Press, Oxford,
(1eel)

128



Al- Mustansiriyah J. Sci. Vol.25, No 1,2014

Another Types of Convergence in Topological Spaces
Sabiha I. Mahmood
Department of Mathematics, College of Science, Al-Mustansiriyah University
Received 281212013 - Accepted 24lll20l4 

4,4)till
o++Jlil olct*-aill .=+ (t:^t .;^) .:-.iiilJ.9;i 3t;iti-;:3 t-ri i-:,',-ill l:a qJ
ot 3*;-Jl lj(sa Uiar|i.... Q..l-convergence of filters) N--t.jJI U. oL-.i/l .-.fii, trl-,;*i
N-uJt dF LJ;II -tti., u'-lF 

"r:*1 
Lr*"1 dls (N*opensets) N-t^Jl sr a-iLll

. o1-;-.;Jl3 ,:tS,;ll (N -cluster points) N - L ill ,-.p a;r.F:,lllliill3 Q.l -Limit points)

ABSTRACT
In this paper we introduce and study another types of convergence in topological

spaces namely, N-convergence of filters by using the concept of N-open sets . Also
some properties of N-limit points and N-cluster points of nets and filters has been

studied .

INTRODUCTION
The concept of convergence of nets and convergence of filters was

introduced
by Willard , S. [1] and Bourbaki, N. [2] , while the concept of N-
convergence of nets was introduced by Hamzah, S.H. and Majhool, F.M.

[3] , using the concept of N-open sets was introduced by Al- Omari , A .

and Noorani ,M. [4] . Recall that a subset A of
a topological space (X,t) is called N-open if for every xeA, there

exists an open
subset U of X contains x such that U-A is a finite set [4] . The

complement of an N-open set is defined to be N-closed . The family
of all N-open subsets of (x,r) is
denoted by No(X,t), this family from atopology on x which is finer

than t [4] . The N-closure of A, denoted by a* is the intersection of
all N-closed sets which contains A [4] . Throughout this paper (X,t) and

(Y,r')( or simply X and Y) represent non-

empty' topological spaces on which no separation axioms are

assumed unless
otherwise mentioned .

Preliminaries
Definition(l)13]: A subset A of a topological space X is called an N-
neighborhood of a point x in X if there exists an N-open set U in X such

that xe UcA . The family of all N-neighborhoods of a point xeX is

denoted by N*(x).
Proposition(1)[3]: Let(X,t) be a space and A,B g X . Then :

D A* is an N-closed set .

ii) A is an N-closed set if and only if I* = A .

iii) x. e* if and only iffor every N-open set U containing x,U[-lA + 0.
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iv) e* ca.
Definition(2)[4]: A function f : X -+ Y from a topological space X into a
topological space Y is said to be N-irresolute if f-'(V) is an N-open set

in X for every N-open set V in Y .

Theorem(1)[4]: A function f :X-+Y from a topological space X into a
topological space Y is N-irresolute iff for each x e X and each N-
neighborhood V of r1x;in Y, there is an N-neighborhood u of x in X
such that f(U) s V
N-Convergence Of Nets

In this section we recall type of convergence namely, N-convergence of
nets [3] . Also, we give examples and theorems illustrate this concept .

Definition(3)[3]: Let (xr)u.o be a net in a topological space x. Then
(xo)o.o N-converges to xex( written xo--I-->x) iff for each N-
neighborhood U of x , there is some ds e D such that d >dq implies

x, e U. Thus x6 $x iff each N-neighborhood of x contains a tail
of (xd )deD . This is sometimes said (xd )d€D N-converges to x iff
it is eventually in every N-neighborhood of x . The point x is called
an N-limit point of (xa )o.o .

Definition(4)[3]: Let (xa)u.o be a net in a topological space x. Then

(xo)a.o is said to have xeX as an N-cluster point (written xo Ix) ifffor
each N-neighborhood U of x and for each d e D, there is some de > d

such that xoo e U. This is sometimes said (x6)6.p has x as an N-cluster

point iff (x4)6.p is frequently in every N-neighborhood ofx .

Theorem(2): Let x be a topological space and (xa)a.o be a net in x
and xex. Then:-

N

i) If x. -i+x, then xo c x .

N

ii) If x, --I--+x (xo cc x) , then x6 -+ x (x4 c x) respectively .

Proof: i) Let U be any N-neighborhood of x and do e D, since x6 --5x
, then
! d, eD such that xo e U Vd>d, . SinceD is a directed set,then 3 d, eD
such that d, >do and d, >d,. Hence Vdo eD, 3d, eD s.t d, >do and

N

xo, eU.Thus xo *x.
ii) It is a obvious, since every neighborhood is an N-neighborhood .

Remarks(1):
l) The converse of Theorem((2),(i)) may not be true in general . Consider
the following example:-
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Example: Let(B,p)be the usual topological space where A be the set of

all real numbers, thenthe net (sn)neN =(n+(-l)nn)neN in gt has 0 as an

N-cluster point but not N-limit point . Since if U is an N-neighborhood

of O ingt, then for each n e N, either n is odd or even . If n is odd, then

Do =h +sno =0eU and if n is even, then no =n*l3 S,,o =0eU, thus

N

,. o.0 . But s, does not N-converge to 0, since U = (-l,l) is an N-

neighborhoodof 0 and sn e(-1,1),VneN".

2) The converse of Theorem ((2),(ii)) may not be true in general

Consider the following example:-
Example: Let X -{-1,1,2,3,..........,10} and 1X,l) be the indiscrete topology

on x . Let (s,),,., =((-l)')n.N be anetin X. Observethat sn -)l . But sn

does not N-converge to 1, since {l} is an N-neighborhood of I and

s. e {l}, if n is odd .

Theorem(3): Let X be a topological space and A s X. If x is a point of

X , then *. A" if and only if there exists a net (xu)o.o in e such that

x6-$x.
Proof: €
Suppose thatョ a net(xd)dcD in A SuCh that xd ttx. To prove
一 N
x∈ A .

UcNN(X)'Since xd一 二 → x⇒ ∃ dO∈ D such that xd∈ U∀ d≧ dO。

But xo eA VdeD= UnA*0 V UeN*(x). Hence by (Proposition (1) ,

n。 (iii))We get x∈ 天
N.

Conversely,suppose that x∈ AN.To prove thatョ a net(xd)dcD in A

such that xd ttx.Since x∈ 天
N,then by(PrOpOSition(1),n。

(iii))We

get N∩ A≠ φ∀N∈ NN(X)・

∴D=NN(X)iS a directed set by inclusion.

・
.・ N∩ A≠ φ ∀ N∈ NN(X)⇒ ∃ XN∈ N∩ A.

Deflne x:NN(X)→ A by:‐x(D=xN∀ N∈ NN(X)°

∴ (XN)NcNN(X)iS a netin A.To provethat xN ttX・

Let N∈ NN(X)t° flnd dO∈ D such that xd∈ N∀ d≧ dO。

Let dO=N⇒ ∀d≧ dO⇒ d=M∈ NN(X)° i.e.M≧ N⇔ M⊆ N.

⇒ Xd=X(d)=X(｀ 4)=XM∈ M∩ A⊆ M⊆ N⇒ xM∈ N。

=>xd∈
N∀ d≧ dOo Thus xN~二→X・

ｔｈａｔ

Ｌｅｔ
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Theorem(4):A topological spacc x is an N‐ T2~SPaCC ifF every N―

convergent netin X has a unique N‐ limit point

Proo■  ⇒
Let x be an N― ■―spaCe and(xd)dcD be a nCtin X such that xd_」 → x&
、 ヽ y&x≠ y Since x is an N― ■ ‐spaCe⇒ ョUcNN(X)and
VcNN(y) suCh  that  u∩v=o    ∵ xd―型→X    ⇒
ヨdocD s■ xdc U∀ d≧ d。 .

・・ X`―上→ y⇒ ヨdicD stxd cV∀ d≧ dl

Since D is a dirccted sct and d。 ,dlcD⇒ ヨd2CD std2≧ dO&d2≧ dl ・
⇒ xd c U∀d≧ d2and Xd c V∀ d≧ d2⇒ U∩ V≠ o.
This is a contradiction.

Conversely,suppose that evcry N‐ convergcnt netin X has a unique N‐

limit point.To prove that x is an N― T2‐SpaCe.Supposc not⇒
ヨ x,ycX,x≠ ys.t∀ UcNN(x)and∀ VC NN(y),u∩ V≠ o

∴(NN(X)'⊆ )and(NN(y),⊆ )are directcd sets by inclusion.

Let ρ=NN(X)XNN(y).Deflnc a relation≧ on p as fonows:

∀(U,V),(W,SCp,We have(u,v)≧ (W,S⇔ U≧ W&V≧ S
It is easy to veriゥ that(p,≧ )iS a dirccted set.

Let(u,V)(p=⇒ XCU,ycV&U∩ V≠ o.
∵U∩ V≠φ⇒ヨx ltjっ CU∩ V
Deflne x:p― >X by:x(u,v)=X(uv)∀ (U,V)Cρ .

⇒(X(u vl)(uv)cPis a net in X We will show that(x(u."、 u.v)(piS N―
convcrgentto both x and y lf u ctNN(x)and V C NN(y),thCn for each

(N,NDcp S.t(N,M)≧ (U,V),We havc x(N,M)=x(N")CN∩ M⊆ U∩ V⇒

X(N,M)CU and x(N,M)CV・

⇒  X(uv)一坐L→ x and x(uv)~」 L→ y.This is a cOntradiction

ThuS(X,τ )iS an N‐ T2~SpaCe.

Derlnition(6):Let x be a topological space and A⊆ X.A point x c xis

said to be N―linlit point Of A iff evcry N‐opcn set U in x containing x

contains a point of A

difFercnt from x.

つ
４
つ
，
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Theorem(S): Let X be a topological space and A c X. Then:-
i) A point xeXis an N-limit point of aiff there is a net (x6)6.p in

A-{x}
N-converging to x.

ii) a set A is N-closed in x iff no net in A N-converges to a point in
x-A
iii) a set A is N-open in x iff no net in x-A N-converges to a point in

A.
Prooft
i) = Let x be an N-limit point of a. To prove that 

= 
a net (x6)6.p in

A-{x} such that xa$x. Since x is an N-limit point of a =
VNeN*(x); Nl'-lA-{x};*9. Hence (N*(x),q) is a directed set by
inclusion.
Since NnA-{x}*0, VNe N^(x)= Ix* eN0A-{x}.
Define x: N*(x) -+ A-{x} by : x(N): xN VNe Nr(x).
.'. (x*)rur,1*; is a net in A - {x}. To prove that x* --\x .

Let NeN*(x) to find ds eD such that xo eN V d >d0.

Let do =N =Vd >d0 = d=MeN*(x). i.e. M>N<>McN.
.'. Xd =x(d):x(M)=x, eM[^lA-{x}gMqN = x, eN.
D Xae N Vd>do.Thus x*---\-+x.
Conversely, supposethat I anet (xo).., in A-{x} suchthat xo-5x

To prove thatx is anN-limitpoint of a. Let U eN*(x), since xd+x
= ! d6 eD suchthat xo eUVd2do .

But xo eA-{x}VdeD = U(-)A-1x1'.0 VUeN*(x).
Thus x is an N-limit point of a.

iD - Let A be an N-closed in x . To prove that I no net in a, N-
converges to a
pointin X-A. Supposenot =l anet (x6)6.p inA s.t xo * >x and

xeX-A.
By Theorem (3) , ,.I*. Since ais N-closed inX, then A* =A =)

xeA.
But x e X-A = (X-A)nA + 0, this is a contradiction .

Thus no net in AN-converges to a point in X-A.
Conversely, supposethat I no net in AN-convergesto apoint in X-A

To prove that A is N-closed . Let * . A*, then by Theorem (3) I a net
(xo)a.o in a such that x, --\x. By hypothesis , we get every net in A
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,N-converges to a Point in A =xeA
A = A^ = A is N-closed .
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= E"EA. Since a.Rto =

iii) By (ii) A is N-open inx iff x-Ais N-closed inx iffno net in x-A
,N-

converges to a Point in A .

Remarks(2): Let (xa)a.o be a net in a topological space XandxeX-

Then:-
i) If xu -I+x, then every subnet of (x6 )6.p N-converges to x .

ii) If every subnet of (xd)d.D has a subnet N-convergent to x, then

xd-5x.
iii) If xd = x,Vd e D, then x6 -\x'
proof: D Let xogrM-+X be a subnet of (xd)d.D. To prove that

x*1.y -5x.
Let NeN"(x), since x6$x=3 ds eD s't xo eN Vd>do' Since

<p:M*+Dis cofinal in D, then 3 mo eM s't q(mo)2do' Hence V m2mo

= q(m) 2 <dmo) 2 do (since, q is increasing) Thus 3 mo e M s't

(xo<pXm)=x(rp(m))=X,p(-) eN v m2mo' Therefore Xr(.) j>x'

ii) It is a obvious . iii) It is a obvious '

The following Theorem is given in [5] , we give different prove .

Theorem(6): Let Xand Y be topological spaces . A function f :X-+Y

is an N-inesolute iff whenever (x6)6.p is a net in X such that xo $x

, then .f(xo;-I+f1x1.
Proof: = Suppose that f : X -+ Y is an N-irresolute and (xa )a.n be a net

in x s.t x, _l+x. To prove that f(*o)-i+f(x). Let v e N*(f(x)) ,

since f isN-irresolute,then byTheorem(l) lUeN*(x) s.t f(u)sv.
Since U e N*(x) and x6 $x +
3 do eD s.t xo eU,Vdldo = 3do eD s't f(xo)ef(U)cV,V d>do'

.'. VVeN"(f(x)),3d0 eD s.tf(xo)eV,Vd'do . Thus f(xd)i+f(x)'
Conversely, to prove that f : X -+ Y is N-inesolute '

Suppose not, then by Theorem (1) 3V e N*(f(x)) s't

V U e N*(x),f(U) c V.

.'. VU eN*(x), 3 x, e U s.t f(xr) e V.

.'. (N*(x),q) is a directed set by inclusion .
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Define x:NN(x)-+X by: x(U):xu VUeN*(*).
.'. (xr)r."*1*; is a net in X . To prove that x, --5x.
Let UeN*(x) to find d6 eD suchthat xo eU V d>d0.
Let do =U =Vd>d0 = d=NeN*(x). i.e. N>U<>NgU.
.'. x(N)=XN€NcU3XNeUVd)do = xr4x.
But (f(xu)) does not N-converges to f(x) , since f(xr) e V V U e N* (x) .

This is a contradiction . Thus f : X -+ y is an N-irresolute .

Theorem(7): Let (xa)a.o be a net in a topological space X and for each
d in D, let 4.6 be the set of all points x6o for do > d. Then x is an N-
cluster point of (x6)a.o if and only if x belongs to the N-closure of 46
for each d ino.

Prooft = If x is an N-cluster point of (x6)d.o , then for each d , Ao
intersects each N-neighborhood of x because (xa)a.p is frequently in
each N-neighborhood of x. Therefore x is in the N-closure of each ,{6 .

conversely, if x is not an N-cluster point of (x6)duD, then there is an
N-neighborhood U of x such that (x6)a.o is not frequently inU. Hence
for some d in D, if do >d, then *do €u, so thatUand ,{6 are disjoint.
Consequently x is not in the N-closure of A6.

N-Convergence Of Fitters
In this section we introduce a new type of convergence namely, N-

convergence of filters . Also, we give some examples and theorems of this
subject.

Definition(7): A filter ( on a topological space x is said to N-converge
to xeX
(written E-r+* ) iff N" (x) c E .

Definition(8): A filter 6 on a topological space X has xeX as an N-

cluster point(written ξ∝x)iffeach F∈こmeetS eachN∈ NN(X)・

Remark(3):A fllter ξ On a tOpological space x has x∈ x as an N―

cluster point iff x∈ ∩{FN:F∈ こ)。

Proo■ To prove thatこ 星x⇔ x∈∩{FN:F∈ζ}.
∴ξ∝x⇔ ∀N∈ NN(X)&∀ F∈ζ,N∩ F≠φ.
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e VN e N*(x),FON * $,VF e E.

<) x € F*,vF € 6 <> x e 0{F* : F e (}.

Theorem(8): Let X be a topological space and 6 be a filter on X and

x e X. Then:

i) If q-u--tx, then EI*'
ii) If E:-,x, then E -+ x'

N

iii) If E*x, then ("c x.
iv) If E-5x and E' is a filter finer than [ , then E'-5* '

' Proof: It is a obvious .

Remark(4): The converse of Theorem (8) may not be true in general .

Consider the following examPles:

Examples:
i) Let (B,p) be the usual topological space where fr be the set of all real

numbers

and 5 = {A c s: [-1,1] g A]be a filter on fr, then E]0, but ( does not N-

converge to 0 , since (-l,l) e N* (0), but (-l,l) e ( '

ii) Let Y= {1,2,3} & 1 = {{,X,{1,2\) +
NO(X) : {0, X, {1}, {2}, {3}, {1,3}' {1,2\, \2,3} \'
Let ( = tx,{1,2}}be afilteron X. Since N(l) = {x,tl,2}} = N(1) c E=€ +l

'.' N*(l)={X,{l},{1,2},{1,3}} = NN(l) aE = ( is notN-converge to 1'

iii) Let y = {1,2,3\ & t = {$,X} + NO(X) = {0,X,{U, {2},{3),{1,2},{1,3},{2,3}}

Let (={x,{1,2}} beafilteron X. Since N(3)={x}= E*3'
'.'N*(3) = {X,{3},{2,3},{1,3}} = | is not N-cluster to 3 , since {3}n{1,2} = 0

iv)Let X={1,2}`し τ=(φ ,X,{1)}:⇒ NO(D={φ ,X,{1),{2}}.
Lct こ

′
={X,{1}}&  ξ={X}・ Since NN(1)={X,{1}}=〉 NN(1)⊆ ξ

′  ⇒

ζ
′斗 1・

But ξ⊆こ
′and ξ iS not N― converge to l,since NN(1)に ご
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Definition(9): A filter base (s on a topological space x is said to N-
converge to xeX(written EoA*) iff the filter generated by Eo N-

converges to x .

Definition(10): A filter base (6 on a topological space X has x e X as an

N-clusterpoint (wriuen E. I*) iffeach Fo e Eo meets each N e N*(x)( iff
the filter generated by Eo N-clusters at x)

Theorem(9): A filter base (s on a topological space X, N-converges to

x e X iff for each N e N*(x), there is Fs e (s such that Fo s N.

Prooft = Given Eo $* , then the filter ( generated by 6o N-

converges to x. i.e. q--]r-+* = N*(x)q6 = VNeN,u(x),Ne[ =
I Fo .60 s.t Fo g N.
Conversely, to prove that E, $* .i.e. ( generated by Eo N-

converges to x.
Let N e N* (x), then by hypothesis,l Fo € Eo s.t Fo c N, since ( is a filter,

then N€E = N*(x)cE = E--bx = Eo * >x

Theorem(l0): A filter 6on a topological space Xhas xeX as an N-
cluster point iff there is a filter (' finer than ( which N-converges to x.

N

Proof: = If ("cx , then by definition (8) each Fe( meets each

N e N"(x).

= El, ={NnF:NeN*(x),F e[]is a filter base for some filter E' which is

finer than ( and N-converges to x.
Conversely, given \e{ and E'--5x = Eg(' and N*(x)gE'.

= each Fe ( and each NeN*(x) belong to 6'. Since ('is a filter =
N

NnF.0 =E*x.
Theorem(ll): Let X be atopological space and A c X . Then *. a* iff
there is a filter I such that A e ( and €i+*.

Proof: = If ,. A* = UOA + $ VU e N*(x).
3€o ={UnA:UeN.(x)}is afilterbase forsome filter (.
The resulting filter contains A and Ei+".
Conversely, if Ae( and E--bx = AeI and N*(x)c(.
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Since ( isafilter =U[^lA+0 VUeN*(x)=*.A*.

Definition(11)t1l: Let X and Y be topological spaces, f :X+Ybe a

function and 6 be a filter on X, then f(Ois the filter onYhaving for a

base the sets{f(F): F e (}.

Theorem (12)z Let X and y be two topological spaces . A function
f :X-+Y is an N-irresolute iff whenever E--\* in x , then

f(E)-r-+f(x) in Y .

Proof: = Supposethat f :X+Y isN-irresoluteand 6-:--x in X.

To prove that f(q;--l-;f(x) in Y . Let VeN*(f(x)), since r is N-

irresolute, then by Theorem (l) , there is an N-neighborhood U of x such

that f(U)qv. Since €--Lx, then Ue( + f(U)ef(O. But f(U)EV,
then V € f(E). Thus f(E)-r+f(x).

Conversely, suppose that whenever €--5* in x , then

f(E)--\f(x) in Y.
To prove that f :X-+Yis N-irresolute . Let [={U:UeN^-(x)} =[ is a

filter on x
and E-J+* . By hypothesis f(E)--5f(x) = each veN*(f(x))
belongs to f([)
+lUeN*(x) s.t f(U)cV = f :X+Y isanN-irresolutefunction.

Theorem(l3): Let X be a topological space and AsX . Then a point

x e X is an N-limit point of e iff A-{x}belongs to some filter which N-
converges to x.

Proofi + If x isanN-limitpointof e=unA-{x}*O vUeN"(x).
3 €o = {UOA-{x}: U e N,o(x)}is a filter base for some filter 6.

The resulting filter contains A-{x}and Ei+x.
Conversely, if A-{x} e ( and EJ->* = A-{x} e E and N*(x) c E.

Since ( is a filter + UflA-{x} *Q VU eN*(x).
Thus x is an N-limit point of a set .q,.

Definition(12)[1]: If (x6)6.p is a net in a topological space X,the filter
generated

by the filter base (s consisting of the sets 86o : {xd : d > ds},ds e D is

called the filtergenerated by (ra)a.o.
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Theorem(l4): A net (x6)a.o in a topological space X, N-converges to
x e X iff the filter generated by (*a)6.p N-converges to x.

Proof: The net (xa)a.p N-converges to x iff each N-neighborhood of x
contains a tail of (xo)0.r, since the tails of (x6)6.p are a base for the filter
generated by (ra)a.p, the result follows .

Definition(13)lu: If ( is a filter on a topological space -X , let
D6 ={(x,F):xeFeE}. Then D6 is directed bytherelation (x,,F,)S(xr,Fr)
iff FrcF,sothefunction p:D(+X definedby p1x,ry=x isanetin x.
It is called the net based on 6.

Theorem(ls): A filter 6 on atopological space X, N-converges to x e X
iff the net based on ( N-converges to x.

Prooft = Supposethat (-\x.If NeN*(x),thenNeE.
Since N ro 0, then 3 p e N. Let de = (p,N). D6.
.'. Vd =(q,F)>do =(p,N) 3 Xa =X(q.r) =q eFcN.
Thus the net based on ( N-converges to x.

conversely, suppose that the net based on ( N-converges to x.
Let N e N*(x) , then idg = Oe,Fs) e D6 such that
x(p,F) = p e N,V(p,F) > (po, Fo) .

Then Fo g N; otherwise, there is some q e Fe -N , and then
(q,Fo) > (pe,F6), but

x(q,po) = q e N. Hence N.E, so (J-+x.

Theorem(16): A topological space X is an N- T, -space iff every N-
convergent filter in X has a unique N-limit point .

Prooft :)
Let X be an N-Tr-space and 6 be a filter in X such that (-J+x &
E-5V & x*y Since X is an N- T, -space = f U e N,u(x) and
V e N*(y)such that UOV = 0.
'.'E--r-+x=N*(x)c( .

'; (--\, + N*(y) c (.
'.'UeN*(x)s€ & VeN*(y)cE =U,Vef.
Since ( is a filter, thenUnV-9. This is a contradiction.
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Hence ( N-converges to a unique N-limit point .

Conversely, to prove that X is an N- T, -space . Suppose not, then

3x,yeX,x+y s.t VUeN*(x) &VV€N*(y), UnV*0.

= 6o ={UnV : U e N*(x),V €N*(y)}is a filter base for some filter E'

The resulting filter N-converges to x and y. This is a contradiction .

Thus X is an N-Tr-sPace .
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ABSTRACT
Logic design is often taught by using software to design and simulate hardware
modules and then using individual components to implement them. Our aim in this
paper is to share our teaching experience of this subject in a way to enhance student
learning outcome by developing projects for the logic design, lab to help students
better understand the theoretical concepts ofthe subject and to gain hands-on type of
experience and apply that for more realistic projects. The techniques applying in tnit
paper are a ModelSim is a verification and simulation tool for VHDL, Verilog,
System verilog, and mixed language designs. Electronic workbench (EWB) is a
simulation program for educators and engineers that can model the behavior of analog
/ digital circuits and provide a means of analyzingthem in a safe and efficient manner.
Keywords: (CMOS) Complementary Metal Oxide Semiconductor, combinational
logic, (EWB) Electronic work Bench, Modelsim pE Student Edition, ELS
(Electronic Laboratory Sim ulator).

INTRODUCTION
Simulation is the process of applying stimulus or inputs that mimic actual
data to the design and observing the output. It is used to verify that the
design performs as expected and performs required functions.
Simulation can be performed in three places in aproject design flow: after
coding, after synthesis, and after implementation. Th; respective
simulations are called functional, post-synthesis, and timing simulation,
respectively. Tools needed for simulation are: Text Editor and a
Simulator. You can use the built-in source editor in ModelSim.
ModelSim is a high-performance digital simulator for vHDL, verilog,
and mixed language designs [ll.
In addition, this course makes a heavy use of a circuit simulation program
called Electronics Workbench (EWB). The EwB is a populai circuit
capture and simulation system that is frequently used for education and
training. A simulation with a long history and positive results, it can be
used with circuit design software to create and try out various circuits.
The Electronic Workbench package includes tutorials and reference
information, but without the detailed coaching of the (Electronic
Laboratory Simulator) ELS I2l.
OBJBCTIVES

This paper aims at:
1) Developing (analysis, design, and execution) an instructional

simulate system for selected a logic design topics using two
separated software (ModelSim and EWB).
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2) Comparison between results of the two methods regarding,

accuracy of output.
RELATED WORKS

J. OLIN CAMPBELL at 2OO2 discussed the efficacy of software

simulations of electronic circuit's laboratories to support beginning

electrical engineering students. Experiment I was a formative evaluation

of an Electronic Laboratory Simulator (ELS), as an optional add-on to

physical labs for 120 subjects at four universities. All subjects received

it 
" 

ru." treatment: their normal classes and physical labs, with-optional

use of simulated labs,2002 [31.

Muhanunad H. Rashid at 1998 summarized the usefulness of the circuit

simulator Electronics workbench in analysis and design verifications of
electronic circuits. It illustrates through examples. Electronics

Workbench(EwB)isanelectronicslabinacomPuteranditismodeled
on a real electronics workbench, 1998 [41.

c. G. Stafford Baines at 1996 studied a modern digital electronics to

physics students it is becoming increasingly important that both student

and instructor leam to use simulation programs. we have found that many

of the exercises that recent. textbooks recommend for simulation

including those of an elementary nature do not work' Using the SR flip-

flop as a-n example, we indicate some of the pitfalls encountered [5]'
S.i. Dwivedi it ZOIO discussed the concept of mobile workbench is

usefulforstudentsinschools,colleges,researchinstitutionsand
industries alike. It can be used conveniently wherever you want. It is also

cost-effective and very useful for giving demos' As the power is supplied

by the batteries, the voltage is noise-free [6]'
CASE STUDY

A. Acknowledging with the Proposing System

Logic gates repies-nt the foundation stone for the construction of any

loglcallircuit and any system numeric or logical, where the word logic

stirds for "decision-making process" so the gate Logic is the gate that

gives out only when certain conditions are met on this input the gate' For

Ixample, Figure I shows a logic diagram with three inputs and one

outp;. Gate; are the basic logic elements that produce signals of binary

1or0.
ｘｌ

χ２

χ３

ｕｐｎ output

Figure-l: representation ofthree inputs, one output
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The relationship between input-output for binary variables in each gate,
can be represented by using truth table for a logic circuit that have a
three inputs xl,x2, x3 and single output F.

Main 10gic gates(AND,OR,and NOT)can be used tO build any
combinatiOnal digital 10gic circuit, as The functiOns fOr each gates are

easily deflned in wOrds:

o An AND gate produces a 1 output if and only if all of its inputs are
l.see that in figure 2.

| :学 :← :oolか
|

o An oR gate produces a I if and only if one or more of its inputs
are 1.see that in figure 3

Figure-3 OR gate
' A Nor gare, usually called an inverter, produces an output value that is the

opposite of its
input value. see that in figure 4

°

)11)0

Figure -4 NOT gate
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the logic circuits' for the function [(x/n x2)A($)v (x) xx3)l can

be constructed using AND gates, OR gates, and Not gates. illustrates

this circuit in figure 5.

Figure-5 logic circuits

B. Systems applied in Logic Design Circuits
l. Electronic Workbench (EWB) System'

2. Modelsim PE Student Edition System

F Electronic Workbench (EWB) System

An Electronic Workbench (EWB) is a model using to analysis and design

logic circuits through number of departments use of logic gates and

linked with each using a number of tools, as it contains other departments

using to simulate and analysis other purposes'

An Electronic workbench (EwB) is essentially "an electronics lab in a

computer" and the way it appears on your computer screen is shown in

Figure (6). The white field in the middle is the workspace into which you

drig various components and devices found in the multiple parts bins

divided into several categories, just above the workspace' When you then

bring the mouse near thi edges of each component, they turn into dark

dots representing nodes of your future circuit. Click and drag until a line

stretching out oi a node reaches a node of another component, and then

release, in fig,rr. (7) illustrates the design of logic circuits. As in this case

using the oscilloscope (the EWB oscilloscope provides a fairly close

appri*imation of a ieal one. It has three independent input channels,

il-,*2 and x3, an input for an external trigger and a ground connection)

illustrate that in figure (8), AC analysis (its contains several buttons

using to purpose the simulate information of circuit elements, such as (
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start and end frequency , number of points, sweep type, and vertical
scale,...) and finally display the results about frequency and voltages)
illustrates in figure (9), and Logic analyzer ( analyzes each gates by
tracing and design waves form according to inputs value ) see ihat i;
figure (10).

整 ittiや 1野氣謙■i_■_■二■i■.lt●■■点.■|■ .1■‐,■ |■ 1111■.

塁患
=薗
要

Figure-7:simulation layout of gates (NOT, OR, AND)
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Oscilloscope

Logic AnalYzer AC AnabrSiS
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Figure-9:AC Analysis of logic gates
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■.23K ■ .■ 4К  ■.60K

Sanple POints

F ModelSim PE Student Edition System
A ModelSim is a simulation tool. It doesn't create any hardware,
even on the monitor. Modelsim just compiles the code, checks
syntax and provides the waveform of the design behavior
according to the inputs values. Therefore, Modelsim is a tool for
the functional checking of the design.

Simulation Flow:
To simulate the operations in this model required following several

steps:
(1) Create Project

To create any project required working library called "read" and then
add files, follow next of two steps.

. Stepl
click on button "File" to select "New Project". in the menu of create
project have where the project location to save and click on button of

copy library mappings. See that in figure 1t

着
日
ε
ｏ
と
多

ε
聟
ご
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Figure-l I :create project

Step2
The next window shown in the next figure (12), click on right click
and chose, Add to project then appear new menu select on

Existing File, and browse to the folder where the files are stored.

(2) Compiling Design Files
to compile the design of file required to write code of program in the

window of ModelSim, and define inputs and output of the logic circuit,
If no errors in the design then can be simulate. see that in figure (13).

ど ど
'■
・ =|‐コ‐げ目各曇 |よ ｀色⊇ユ |●・員ま

「
■選|口 J「 =3・・← ●l・―・t「

~~´ ~~‐

=」
ヽり

==:稲

~   
ン種 o :`■2-H

Figure-12:add project to existing file
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(3) Simulate the Design.
the simulation logic circuit drawing wave forms to represent timing.

by clicking on button (simulation) from the menu bar is viewing windoiv
start simulation, click on button design then select the praiticaS, as
display on design unit(s) (project nu*., item name) and then click oK
see that in figure (14) and in figure (15) shown how to view wave or in
figure (16) show object to create wave and finally figure (17) display
simulation all works.
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example 1.
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Figure-17: period times wave

RESULTS AND DISCUSSION
To compared between both models:

1. The Modelsim is a number of sequential steps and create project
for the work of the system eventually to ieach logical'circuit
simulation by drawing waves time periods is compared with
EwB is using a number of departments through the use of logic
gates and linked with each using a number of tools and then draw
the final results and therefore simulation outputs represent logical
circuits, But ultimately result in both simulation methods u.. th.
same.

2. The Modelsim more clarity and more activity to represent the. logic circuits than EWB.
3. The EWB used to represent electrical circuit of best manner than

ModelSim.

CONCLUSION
The conclusion in this paper:
l) successful implementation of the simulation in both ways.
2) After studying the output of both methods, we noticed that

identical results.
3) Results are accurate and identical in both ways.
4) As final conclusion Modelsim is more workihan EwB.

151



Instructional Simulation System for Selected Topics of Logic Design using ModelSim and EWB
Zinah

FUTURE WORK
1. The EWB could be used to design complex an electrical circuit

through the use of a number of logic gates, as well as use a number
of tools that help to distinguish safe circuits from damaged.

2. The ModelSim can be used to draw waves time to represent a

very complex circuits.
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ABSTRACT
The analyses ofthe spatial and temporal trends ofrainfall are very important fbr the

future development and sustainable rnanagement ofwater resources ofa given region.

Annual and seasonal rainfan data for 36 meteorological stations oflraq(1981-2010)

were analyzed to deterrnine the spatial and temporal trcnds and detellllinc the

signiflcanttrends and the rnagnitude ofthe rainfalltrends by using the ⅣIann―Kendall。
Overthe 30-year period,negative trend in annual rainfan occurred at 32 shes(88%),

whilejust four sites had positive statistically signincant trends.The magnitude ofthe

signiflcant negative trends ofannual rainfall at the 950/O oonfldence level varied from

←う0.227■0.18 mm/ycar at Basra station to(―)7.51± 1.64 mm/ycar at Sulaymaniyah
station.The changc points ofthe annual rainfall at Sulaymaniyah and Basra stations

were 1999 and 1993 respectively.In the seasonal series,the negative trends in spring

and winter rainfan were larger compared with fall seasOn trcnds so that, cight

signiflcant negative trends were detected in the spring tiFne SCries. A noticcable

decrease in the winter rainfall series was ObseⅣ ed middle region towards Anah,
Hadil塾¨ and Heet weStem lraq.

INTRODUCTION
Iraq is located in the IInid― latitude belt of arid and senli‐ arid regions,

where the arid and senli… arid regions cOver more than 700/O ofthe country.

In this agro‐ pastoral transition region,the rains are highly variable in

time,space,amount,duration,intensityハ rater is the important factor for
biological and agricultural activities.Seasonal changes in rainfall pattem

may alter the hydrological cycle and environmental processes,as well as

the vegetation and the entire ecosystem[1].

In surrounding geographical region several researches have been carry

out fbr regional climate assessment ofsome countries such as for Jordan

[2-4];Sy五a[5];Saudi Arabia[6-10],Turkey[11‐ 13],Iran[14-16]and
Kuwait[17,18].The results ofthese studies have clearly showll thatthere

is climate variability in these regions as a result ofhuman interference on

the ecOsystemso Land degradation in lraq has been increased in the last
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decades as a result of irregular and uncoordinated exploitation of water
resources as well as by the extensive land-use and the use ofwood and
plants as fuel. Such degradation places those areas in serious risk of
desertification. However, climate variability and its potential effects on
arid and semi-arid regions have not been adequately and carefully
investigated, in spite of recent studies presented by [1]. The impact of
human activities on general climate at a global scale is widely accepted.
The basic hypothesis ofthis study was that global climate change could
be observed as climate variability in Iraq.
The linear relationship is the most common method used for detecting
rainfall trends [19]. On the other hand, the Mann-Kendall (MK) test has
been widely used to evaluate a presence ofa statistically significant trend
in hydrological and climatologically time-se ries [20 -22].
According to IPCC report, the future climate change is likely to affect
agriculture, increase risk of hunger and water scarcity and would lead to
more rapid melting of glaciers. Freshwater availability in many river
basins in Asia is likely to decrease due to climate change. This reduction
along with population growth and rising living standards could adversely
affect more than a billion people in Asia by the 2050s. Accelerated glacier
melt is likely to cause increase in the number and severity of glacier melt
related floods, slope destabilization and a decrease in river flows as
glaciers recede [23].
Moreover, the knowledge oftrends in annual and seasonal rainfall is very
important for agricultural planning in any region ofthe world. In present
paper, the objective of this study was to investigate rainfall variability
and determine the year of rainfall change in arid and semi-arid regions of
Iraq using non parametric analysis methods.

STUDY AREA AND RIANFALL DATA
Iraq lies approximately between 39Eo and 48Eo in longitude and between
29 No and 37 No in latitude, It lies in the west south of the Asian continent.
In the north it is borders with Turkey. It is contiguous with Syria
and Jordan to the West, South the country is border with Kuwait and from
the east it has a long border line with Iran extended about 1200 km. The
study area and geographical position of the selected meteorological
stations are presented in Figl. The population in 1997 (the base year) was
about 22 million (now estimated at 31 .4 million). The area coverage of
different types of climate in Iraq is 38 % hyper-arid, 32%o arid,2l %o

semi-arid and 9% wet (ofthe cold mountainous type). The annual rainfall
for these regions ranges from 80 to 699 mm. The average rainfall in Iraq
is about 120 mm, which is less than 15% of the average rainfall in the
world (860 mm). In addition, this sparse rainfall is also unfavorable with
respect to time and location. Another important climatic element is
extreme temperature changes that sometimes range from 0 oC to 50 oC.
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Severe drought is also recognized as a feature oflraq's climate. In the last
thiffy years, the country has suffered severe desiccation and this lack of
rainfall has resulted in extensive losses. Based on the research and
assessment carried out during the climate change Enabling Activity
Project under I-TNFCCC and using the scenarios priposed by Ipcc, it i,
estimated that if the co2 concentration doubl., uy the year 2100, the
global average temperature will increases by 1.9 6c *hi.h will cause
significant changes in water resources, energy demand, and agricultural
products. The direct adverse impacts of climate change includ-e changes
in rainfall and temperature patterns, water resources, agriculture and food
production, forestry, drought frequency and intensity and human health.
The indirect adverse economic impacts result from the response measures
taken by the developing countries.
Rainfall data of 36 meteorological stations separated through different
locations in Iraq operated by the Iraqi meteorological orgaiization and
seismology (IMOS). were used to determine the rainfall variability
throughout the country (figure l). These stations were selected because
they have rainfall records of 30 years and are fairly evenly spread
throughout the study region. The data set has included unruui rainfall,
and monthly rainfall. The homogeneity of the rainfall time-series was
determinedby [24), They have been tested the homogeneity of rainfall
time series by employing four homogeneity test such as ; standard normal
homogeneity test (SNHT), Buishand range (BR) test, pettiff test, and von
Neumann ratio (VNR) which described by 125-2T1.
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Figure- 1: Map of lraq with the geographical locations of the meteorological
stations.
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METHODOLOGY
MANN - KENDALL TEST
Simple linear regression analysis may provide a primary indication ofthe
presence of trend in the times series data, whereas other methods, such as

the non-parametric Mann- Kendall (Ivff() test, which is commonly used

for hydrologic data analysis, can be used to detect trends that are

monotonic but not necessarily linear. The MK test does not require the
assumption of normality, and only indicates the direction but not the
magnitude of significant trends [28]. The trend in the data if any has been
quantified using Mann-Kendall's S-statistic. The MK method assumes

that the time series under research are stable, independent and random
with equal probability distribution. The MK test is applied to uncorrelated
data because it has been reported that the presence of serial correlation
might lead to an erroneous rejection of the null hypothesis [29].
The computational procedure for the MK test is described below.
Letthe time series consist of n data points and Ti and Tj be two sub - sets

of data where:
i =1,2,3.................n -1.

And
j = i +l,i +2,i +3................n.

Each data point i is used as a reference point and is compared with all
the T, data points such that:

lforT, >7,

S,gzCD =UforT, =7,

lforT, <7,

The MK test used in the present study is based
defined as follows:

s = I:,'2",=,*rsign(T, -T,)

The vaiiance for the S-statistic is defined by:

_z _ n(n - t)(2n +s) - I:=, (D(, - l)(2f + s)

"= (2)

Whereldenotes the number of 1es to extent i In the present study,

nonparametric Mann-Kendall trend test and modified Mann-Kendall test
as proposed by [29] were applied to study the trend in Annual and
seasonal rainfall data.

CUMILATIVE DEVATION
The cumulative deviation test suggested by the World Meteorological
Organization was undertaken to verifr the presence of trends in historical

(l)

on the test statistic, S,
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rainfall records. The test of homogeneity is based on the adjusted partial
sums or cumulative deviations from the mean [26].

た

島=Σに-7), た=Lκ,′
where r ir th" mean of the y;values, and n is the number of values. For
a homogeneous series of records, the values of Sr fluctuate about zero.
The re-scaled adjusted partial sums sp* are determined by dividing the 51
values by the standard deviation of the sample, as follows

Si = Sof Dr, k =l,K,n

(3)

(4)
where D, is the sample standard deviation and is given by

4=i1r,-v) l" (5)
i=l 'l

Based on the Sp*values, a statistic e, which is sensitive to departures from
homogeneity, is defined as :

2: maxls;l
l3k3n

(6)

Table:t- Critical values 
"t 

O I Ji

90% 95%
t0

20

30

40

50

100

@

t.0s

1.10

t.t2
l.l3
t.t4
l.t7
1.22

t.t4
1.22

1.24

1.26

1.27

1.29

1.39

1.29

1.42

1.46

1.50

1.52

1.55

1.63

If the magnitude of A lJ; exceeds the critical value of the test-statistic
(Table 1), then the time series is heterogeneous. critical values of o lJ;
for the 95Yo confidence limits were used in present work.

MANN.WHITNEY-PETTITT STATICS
A non-parametric scheme developed by [26)can be used to determine the
point of significant change in the time serier. th. change point in the time
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series of annual rainfall was determined using this
briefly summarized as follows.
Let T be the length of the time series and t be the year of the most likely
change point. A time series of T years of annual rainfall can be divided
by the year t into two sample groups, {Xr, Xz, . . .,X, } and {X,*r, Xt+z, . .

., Xr ).Define an index, Ulas

;)

Sgn(4-為 )=1おr(4_為 )>0,
where sgn(4-為 )=0おr(4_為 )=0
Sgn(4-Йら)-1おr(4-Йら)く 0・

continually increasing value.However,ifa change point exttts,then lUtl

many repeated cycles of altemate increasing and decreasing lutl

demonstrates that the tiine series has various local change pointso A

means of detellllining the most signiflcant change point remains an

outstanding issue.Hence,this work identifles the rnost signiflcant change

pomttth江∞rrespondstothemaximumvdueofptl,then[26]devebped
the following procedure to detelllline whether the change point is

statisticany signiflcant. First, the probabⅡity that a change point is

associate withmaximal lUtlcan be approximated by,

ρ=1-explill::争
]        (8)

み =習野|じ |

Equations(5)and(7)yield the change point with an estimated probability

ofp.Ifp exceeds O.75,then the change point is statisticany signiflcant.

RESULTS AND DISCUSS10N
TREND ANALYSIS
For the seasonal analysis,data were divided into three seasons,namely

spring(MarCh… May),fall(September―November)and Winter(December‐

February)baSed On the prevailing climate of lraq.The time series were

checked for homogeneity tests[24],befOre cOnducting the Marm‐ Kendall

test。 ).

Ali,Alaa and Yascen

method,which is

(7)
χ一χ騨

Ｆ
マ
ん
月

′い，
“
，〓‐

〓Ｌ

(9)
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Stations
Longitude
(Desree)

Latitude
(Desree)

Elevation
(Meter) i\Iean(mm) S.D(mm)

Coellicient of
Variation (CV)

Zakho 42.72 593.52 187.35 0.3157

Emadiyah 43.30 37.05 697.39 211.12 0.3027

Duhook 4300 548.83 188.10 0.3427

Sumeel 4275 250 466.28 143.16 0.3070

Rabiah 42.10 36.8 354.98 118.22 0.3330

Salahaddin 4420 36.38 60604 193.44 03192

Taleafer 4248 36.37 316.42 11297 0.3570

Sinjar 583 36560 136.63 0.3737

Mosul 4315 355.38 128.36 0.36:2

Arbil 44.00 420 422.50 15218

Dukan 44.95 3595 736.21 220.05 02989

Sulaymaniyah 45.45 35.53 843 699.12 221.61 03170

Kirkuk 35.47 353.62 136:95 0.3873

B」 i 4353 34.9 197.96 77.67 0.3924

Tuz 44.65 34.88 220 275.68 112.80

Tikrit 43.70 34.57 173.61 65.79 0.3790

Qaim 41.02 129.30 62.08 0.4801

Anah 41.95 34.37 134.92 0.4210

Samaraa 43.88 167.21 68.57 0.4101

Hadithah 42.35 12224 70.35 0.5755

Heet 4275 33.63 119.49 0.6235

Ramdi 43.32 113.42 0.4792

Baghdad 44.40 111.96 48.93 0.4370

Rutba 40.28 33.03 11113 68.41 0.6156

Kerbcla 44.05 32.57 45.13 05032

Kut 45,75 32.49 13174 43.95 03336

Hclla 44.45 32.45 99.19 0.5153

Hal 32.13 124.26 53.71 0.4322

Nukhcb・ 42.28 32.03 4771 0.5918

Najaf 44.32 45.30 05551

Diwaniya 44.95 10219 55.82 0.5462

Amara 47.17 169.17 76.23 0.4506

Samawa 45.27 3127 9497 57.12 0.6015

Nasiriya 46.23 31.02 5 122.75 52.46 0.4274

Basrah 47.78 138.14 0.3920

Fao 29.98 1 14713

Spatiotemporal Analysis of Annual and Seasonal Rainfall Trends for Iraq
Ali, Alaa and Yaseen

Table- 2: Geographical information, descriptive statistics data ofthe stations

SEASONAL RAINFALL TRENDS
For all the selected stations, the MK test was also applied to detect the
temporal trends of the seasonal rainfall time series during l98l-2010.
The majority of the trends in the spring rainfall time series were negative
accounting for about 65% of the trends. Based on the results of the MK
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test, the significant negative trends in the spring rainfall series were found
at Sulaymaniya, Sinjar, Duhok, Sumeel, Tikret, Samara, Kut and Hai
stations (Fig. 2b).
The fall rainfall series demonstrated negative trends at 26 %o of the
stations, the significant negative trends in the fall rainfall series were
found at just at Salahddin and Erbil stations. Fall rainfall mainly
decreased in the north and especially northeast parts of the country, while
there is no change were confined to the central parts toward the south
regions during the last three decades (Fig. 2c). As for the wintdr rainfall,
most of the trends in this season time series were no sensitive positive or
negative trends for about 74 % of the area of Iraq (Fig. 2d). Nevertheless,
the significant negative trends in winter rainfall were appears in middle
region of the country towards the westem region especially in Anah,
Hadithah and Heet stations , whereas the positive trends were in the far
northern areas along the Iraqi-Turkish border and In the south and south-
east near the Iraqi Marshlands compared with those in the other seasonal
series.
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Figure-2: Spatial distribution ofannual and seasonal rainfall trends during 1981-2010
at confidence 95o/o level of Iraq, the annual and seasonal trends are in mm/year.

CHANCE POINT OF ANNUALL RAINFALL
The analyses using the cumulative deviations and Mann-Whiney-pettitt
statistic tests yielded the change points of all stations which presented in
Table 3, for each station, both tests identified the same change point for
most considered stations. Table 3 demonstrates that the change points in
Iraq are ranged between 1989 - 1999, but 82% of station were around
1999 as shown in figure 3. In general the change points are more
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consistent with each other and in approximately 1999. The above r.rrlt,
are consistent with the research of the Ipcc report [23], which found that
the ocean temperature changed markedly in lsse, una that this change
may affect the rainfall trends. The annual rainfall series of each statiJn
was separated into two periods according to change point, as indicated in
the second and third column of rable 2. The r.rult, huu. been presented
in the sixth column of Table 3, which reveals that the urnuul rainfall
series for most stations differ markedly between the two periods
separated by the change point. The mean values of annual rainfali before
and after the change point were calculated for each station as shown in
Table 3, to compare further the difference between the annual rainfalls in
the two periods. The table 3 demonstrates that all stations in Iraq show
increasing annual rainfall and tow station has been chosen according to
represent the maximum and minimum annual rainfall (Dukan ind
Nukheb respectively) to demonstrate the year of change for both of them
separately as shown in figure 4.
Finally Figure 5 illustrate the spatial rate of change for annual rainfall
during the last thirry years, it is clarify that the rate of change for Annual
rainfall differ from region to other, but in general form the large values
for rate of change situated in the west and southwest parts whereas the
minimal values appears was in the southeast and north and northwest
regions of Iraq.
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Table-3: Change points determined by using the tests of cumulative deviations and
Mann-Whitney-Pettit statistic for each station.

Note : [f P exceeds 0.75, then the change point is statistically significant

Stations

Change
point (year)
according

to
cumulative
deviation

Change
point
(year)

according
to Mann
Whitney-

Pettit)

Annual
meatr
before
change
point

Annual
mean
after

change
point

Rate of
change

("/")

Yalue of
afi

(cumulative
deviatiens)

Value of P
( ll{ann-
Whitney-

Pettit)

Zakho 1999 1999 700 681 2.8 0934 0.175

Emadiyah 1989 1989 760 670 I 1.8 0.695   _ 0438

Duhook 1996 1996 589 502 14.7 0.649 0437

Sumeel 1998 1998 500 414 17 0.838 0.381

Rabiah 1998 378 r 9.3 0.938 0,796

Salahaddin 1999 1999 636 553 0.791 0604

Taleafer 1999 1999 258 26.4 1.21 0。760

Sinjar 1997 1997 407 3r0 23.8 t.29 0.791

Mosul 1997 1999 402 258 35.8 1.26 0。 890

Arbil 1996 1996 484 27.4 1.285 0.784

Dukan 1996 1996 558 491 12 1.034 0.168

Sulaymaniyah 1999 1999 752 607 19.2 1.27 0。751

Kirkalk 1999 1999 396 274 30.8 1.25 0.810

Bji 1999 1999 207 t2.5 0.678 0.714

Tuz 1999 1999 289 252 12.8 0.670 0.548

Tikrit 1999 1997 196 139 29 1.132 0.830

Qaim 1999 1999 142 106 25.3 t.005 0.607

Anah 1999 1997 152 ＾
υ 28.9 1.007 0.771

Samaraa 1999 1996 192 3t.7 1.29 0.812

Hadithah 1999 1997 148 43.9 1.27 0,763

Heet 1999 1999 141 42.5 1.201 0.750

Rallladi 1996 1996 86 34.3 1.190 0.721

Baghdad 1996 1997 123 96 2t.9 0.775

Rutba 1999 1999 t26 84 33.3 0.998 0.727

Kerbela 1999 1999 101 68 32.6 1.201 0.614

Kut 1999 144 110 23.6 1.046 0.591

Hclla 1999 1997 108 86 20.3 0.703 0.414

Hai 1997 140 ０
フ 32.r 1.49 0.812

Nukheb 1999 93 60 35.4 t.46 0.893

Najaf 1990 1990 109 67 38.5 1.47 0.791

Diwaniya 1999 1999 ‘
υ 4t.4 0.775 0.775

Amara 1995 1992 43.3 0.616 0.972

Samawa 993 1991 ハ
υ 79 26.8 0.983 0.204

Nasiriya 1994 125 119 4.8 0.601 0.409

Basrah 993 1993 139 2.8 0.709 0.301

Fao 1993 148 146 0.812 0401
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Figure-3: The ratio "Iffi;rTr*T. year of change.
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Figure-5:spatial rate of change for annual rainfall during the last thirty years
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CONCLUSIONS
The present paper presents thirfy years rainfall trends in different regions
in Iraq and contributes these results concerning local climate change to
improve our understanding of global climate change. Rainfall records
obtained from 36 raingauges yielded an analytical data set that elucidated
variations and tendencies on various time scales (annual and seasonal
rainfalls). The statistical tests, the Mann Kendall, cumulative deviation
test and the Mann-whitney-Pettitt statistic test were employed to
determine the annual and seasonal trend and change point iil annual
rainfall series for each station. The most of the change points were in
1999.
Finally, the present study concluded that rainfall values in Iraq decreased
on various time and space scales, especially at northern and middle
regions and Northern part of middle Euphrates regions during spring
season also a noticeable decrease in the winter rainfall series was
observed Middle region towards western part of Iraq the rainfall
decreasing was signifi cant.
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ABSTRACT
The effect ofterpenoids substanac has been tested in different concentrate(0.5,1,

2,3,4,5m3/1)On the algac.through the test ofthe biological number ind density

measure by algac absorpadon,It became ob宙 ous that the concentrate 5 mg/1 has high

effect through the flrst houre frorn cxperirnent.than the other concentration.The ceH

number gratuated from the effect(4,3,2,1,0.5 mg/1)itrecorded(3.895,5。 194,
5.619,6.204,17.490× 103 cel1/ml)reSpectivelly when compared with Control.its

cen number 21.644× 103 cel1/ml,also Apsorpation accerding to the effect(5,4,3,

2,1,0.5 mg/1)(0.012,0.025,0.034,0.039,0.041,0.074 nm)reSpect市 elly when
compared with Contro1 0.162 nm through peroid ofexperiernt.
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. ppm 5 j:SJiJ;,J+Jl d{P< 0.05 ) !!t-3-i d.is O.; qtrs 6} = B

.lr)ill jjslJillJi J"+Jl ,ar (P<0.001 1$-t-i ,5.;-iJ.;aJ.j-ll ,Jt 6..,;n=C

.t';*' fll;,t'iJr i:;,,li ] ffil :f, ;; :", = B

, lt 2, 3, 4, 5 ) ir t.;Ji j$l-Fll,-....-,'.iJ$,JJiYl,re i-u. l-i.Yl sY-:,-. Li
,JtCt.-J. ( nm 0.074, 0.041, 0.039, 0.034, 0.025, 0.012 )( -t t+ 0.5
43|t- .rrc G+JtJl a-.;l'i O;,1:,-'l-Lll J^r L".ii Oi .0.162 nm -oJt+JL [X-ltL
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AO.027Jヒ 0.162 Al.032Jヒ 7.28 Al.633± 21.644 6脚 1

ABE O.011± 0.074 AO.932± 6.80 AE 6.187± 17.490 0.5
AB O.034± 0.041 Al.263± 6.87 A5.020± 6.204 1

AB O.03± 0.039 Al.273± 6.86 CD 5.394± 5.619 2
AO.024± 0.034 A2.238± 6.93 CD 4.727± 5.194
AO.024Jヒ 0.025 Al.532± 7.26 CD 4.158± 3.895 4
AE O.019± 0.012 Al.937± 6.72 ADE 5.658± 3.307
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ABSTRACT
Explants existed which taken from plantlets grow from culturing seeds of Pris“ ″

sα′Jック″L.in vitro were cultured on MS medium supplemented with different growth

regulators.CaHus was then exposed to different concentrations ofsalt rnixtures,namely

NaCl,CaC)12 and MgC12in a ratio of2:2:l at concentrations ofO,25,50,75,100 and

125 mM add to culture mediumo Results showed a signiflcant differences behⅣ een

canus ofthc explants in thcir responsc to salinity levels.CaHus fresh weight decreased

with increasing salinity, the completely inhibited at 125 mⅣ l, which considered as

inhiblory(lethaり 100%level and the conccntration of 100 mM was the sub lethal.

Selection for salt tolerance then carried out using the latter concentration.Selection was

carried out using"′ o methods,indirect(Stepwisc)by gradualincrease up to 100 mM,

,or direct by sub culturing on 100 m卜√for four subcultures,then cultured on salt free

mediuln for four subcultures o Results showed that the leafwas signiflcantly better than

stem in its callus fresh weight after four subculturcs on salt frcc lnediumo CaHus induccd

initiany frOIn the stepwise selection method was more superior than the direct incthod

since thc flrst produced rnore caHus fresh weighto Selected caHi were examined fortheir

ability to tolerate O- 125 mM.Results showed that the caHus fresh weight induced

fronl leaf was signiflcantly higher. A sharp reduction in caHus fresh weight was

recorded with increasing salt levels.
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′αおノin Nutrient broth media.The

iled subiected fOr l-3 days and the growth monitored using optical density(0・ D)and
colony folllling unit method.The resuits show greatest efrect fbr 3000 Gauss than

1200  Gauss on bacteria growth comparing with control sample aner third day.The

(O.D)resultS Of bacteria type Escttθ rJθ力滋θο′ノwas 74.55 and colony folllling unit

6× 106。。1。ny/ml)With 3000 Gauss atthe magnetic intensity 1200 Gauss,where the

optical dcnsity O.I)and colony folllling unit were 95。 32,3× 106 。。1。ny/inlcompanng
with c010ny sample at 135。 4 and 3× 107c。 1。ny/ml respect市 ely o Atthe Srrηゎσοθθ霞

″〃′α′s the magnetic intensity 3000 Gauss the (O.D)and cO10ny folllling unit were

96。 l and l× 107c。 1。nハml,whilC at the magnetic intenshy 1200 Gauss the(0.D)

HO。6 and colony folllling unit was(6× 107c。 1。ny/ml)COmparing with the control

sample 137 for(O・ D)and c010ny folllling unit 8× 108c。 1。ny/ml)。
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.Heterorhabdit is bac te r iophora,,Ste ine rne ma carpocapsae,maculatus

ABSTRACT
This study conducted to evaluate the effectiveness of two types of entomopathogenic

nematodes Steinernema carpocapsae (Weiser) and Heterorhabditis bacteriophora
Poiner against Cowpea beetle adrits Callosobruchus maculatus (Fab.). Suspension of
Infective larvae were tested for two types of nematodes at concentrations of 5000,

10000 and 20000 infective larva / ml under two degrees temperature of20" and 25".

After 7 days ofexposure were calculated mortality for adults' cowpea beetle and the
mortality showed significant differences between the two types according to different
temperature. The percentage mortality was high for S. carpocapsae nematode at a
temperature of20', and the percentage of mortality was decrease when the temperature
was 25" for H. bacteriophora nematode. Mortality rates have raised increase with
concenfation increasing and the effect of temperature does not appear on mortality
rates. LC 50 for S. carpocapsae nematode and H. bocteriophora nematode were 1005

and I 141 infective juvenile/ adult when the temperature was 20', 505 and 973 infective
juvenile/ adult at temperature 25', respectively.
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ABSTRACT
Simple solid phase radioimmunoassay method for total TriiodothyЮ nine(T3)h011110ne

in serum based on coated polystyrene beads has been dcscribed.Speciflc antisera werc

raised in sheep by immunization with T3-COttugated to Bo宙 ne serum albuhin csA).

Developed method for coating was used to immobilize T3~antibodies onto the surface

of polystyrene beads.The coating procedure completed in four maor steps,cach step

involving washing a■ er an ovenlight incubation. First the afrlnity protein enhancer

(n0111lal shcep γ―globuHn)were physicaHy adsorbed onto the polystyrene beads.In

the second step, hydrolyzed gelatin solution was added to close the surface pores(nOn_

specinc sites).In the thld step a second antibody(Donkey anti sheep antberum)was

added and ater incubation, to this, T3 -SpeCiflc antibody was added and farther

incubated.FinaHy,glazing solution was added to protectthe antibody from damage.

Tr五odothyronine was labeled with radioactive lodine - 125 using chloramines― T
method.the labeled T3 WaS Separated and purifled on Sephadex G-25 chromatography

column.
The precision,accuracy,sensitivity,and speciflcity ofthe assay have been caremlly

checked in this smdy,the parameters incntioned above were evaluated by studying the

recovery test which was found about(96-110)%,Sensiti宙 ty(0.l ng/ml),whhin assay

and beh〃een assay coefflcient of variation of 5.80/O and 6.70/O respectivcly.The assay

correlate closely with commercially a available kit(ImmunOtech company)with

correlation coefflcient of O.95 。

Key words:Tr五 odothyronine,solid phase,radioirnmunoassay,polystyrene beads.
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ABSTRACT
Several infection cases of leaves,Ooral buds and flowers blight,ye1lowing and and

appears dirty white(brOWn)c010r mold atthe irst and then tums to gray color on the

foliage have seen on Pθ′″η′αカソbrida plants in nurseries as represents the conidia and

conidiophores.The studying is carried outin h〃 o locations in Baghdad city which were

Palcstine Street(Al― Khirat,Al¨Zina nurseries)and Zalyuna(Zainab,zaiyun■ Baghdad

nurseries).The isolation and diagnosis were identifled the causal pathogen was Bο rryrお

εttι″α.The pathogenicity test was carried out with positive results,in thc infection of

healthy plants,and infection percentage ranged be● 〃een 20-500/O with signiflcant

difference in aH nurseries,also the results showed that The salicylic acid had effective

in reducing thc disease severity which reached to 16.66% when they added to at

concentration l micromole/L rate.
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Abstract
Susceptibility, the sixteen mutants of barley to aphids attacked under natural infestation

were conducted. Results showed that there were significant differences in preferring

the aphids: wheat aphids Schizaphis graminum, leaf corn aphids RhoBalosiphum

maidis, and oat aphids Rhopalosiphum padi to barley at 0.05. The mutant TR-EI(H-
D20K) was the less mutant infested by aphids. Whereas, the higher infested mutant was

TB/15 spite of the types of aphids the nymph stage was the most dominate stage

throughout the season with appearance a more number of winged form in the beginning

ofthe season to foundation the colony and in the end of season to migrate to the suitable

hosts' 
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ABSTRACT
This Research includes a study of physical Optical properties for (HDPE) which is

dissolved in Tetrahydrofuran before and after irradiation by (1-ray) and by different doses:

i-1',. sample radiated by 1000 Rad with radiation average 55.5 Rad/min for l8 min.

Z-Z"i t"iitple radiated by 2000 Rad with radiation average 55.5 Rad/min for 36min'

,-1. ;..ple radiated uy rooo Rad with radiation average 55.5 Rad/min for 54 min

ftre Optical propertiesiad included measurement of absorption, transmittance and refractive

index and from it calculate the reflectivity, and absorption coeflicient it is found that these

properties increase with increasing concentration and also after irradiation except transmittance,
'uu.lrption coefficient where decreased with increasing of concentration and also after

irradiation .

And also calculated absorption coefficient it was found to be decrease after irradiation' All

measurements are calculatid at constant room temperature approximate to (25oc).

The cause of the change in values of properties may be resulted from cross linking of polymer

chains and then increa-sed in the average viscosity molecular weight for material (HDPE) used

in research' 
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L:i.lt
i$$-)r9^j 6:L joj ,tb .+ Uto e-.l5l! :l:2 q5-:ll ol-2'J.3,Jf Pi ,-* lLlJ aJrlLL!,JCl i..J

.[1] e.125 - iZOgrti Softening point 4iiC 4l",iir 
";"+i 

OJ crlsThermoplastic

.-Flyl qa$"* u"4i--r+-jtL, ,Jrll .J-ridi qrf;f grl:lll :=l (C2-Ha)n tC";t 
"JCt 

u+

J;L: tl$,i-L e+l t,,rll Cr. .lrf.*,,t 4+tl O1+ jtr+ ' l5i c.rl-F-.llCt -.Fi .-* sl: 1o-r ++ t'J'''
JSrYi ,Dr ; tJllll 6rc &3:= iptJ r+ .;s-JEJ^lt J;t-,I ,i 'utirl+j !L3 sqIP/rJJs

Jrri ,ft ot-*filr-r.:, ;rl;ll d xJCr lrA rr:.3-J .&rdlLl-)& rs-3llJ l.J-rX '-.!''"Ull

.[2 ] ,lJ^lldtlJA a-sLi-J..L1jll d)- ,i,6hillsr+.ull ,--rlc .6tili.r-ll +-,rly 6'-ul-ll

,Jr- Cr;I,;3r ,JCr-r'GOpp) tuEsll LFiiL J-JSI Jrtll Lnrdi -,11*o 
-o:c i drJl$l ,JCl e+

.[3]fr=tl +s (HDPE) aAlsll

A:o-r ,l945pLc , i.'.i(l rli r.t'i-:ll 
"r:iii^ 

ri HDPE a-iliSJ! gr,-r^ ul$! 4 +tui
.t 4] CL. e=s -2iJ,':llir-,-t 'i*;rldr)''-rLi"
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(ITDPE) J:lt*l l;la" qi: isll: iJcufl t-t+r.J i'..:^lr a;J i.,,Llt€itnlt +"dre, F:4- rr^i

HDPE Jlヽ J二漁二 ■ ヵ メ lヵ 与 饉 12月 Jl‐ ‐t出 メ Jl‐ ‐ttt πム劇 .皿 |“ :3_`]心

♂り |」トメl

C%
Non

Radiated
Irrowith

1000Rad
Irrowith

2000Rad
Irrowith

3000Rad
0.1 0.497 0.392 0.350 0.279

0.2 0.266 0.218 0.199 0。 152
0.3 0.168 0.130 0。 122 0.088
0.4 0.H4 0.091 0.080 0.019

0.5 0.094 0.036 0.036 0.017

0。6 0.042 0.035 0.029 0.016
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こ
さL』 なLL夕 田勇 J01りJll Jり■ げ |り
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二ヽ11」 1

J,、』ιンニ■」(Abbe's― refractometer)
.♂1出 (3)

ιし 戸4‐」りヽ凛 」
`Jlミ
^■う」メ 1カ与嘔 |

どう」1メメ1

C%

(n)」  .(1り
iCレし
“

Non

Radiated

Irr.with

1000Rad

Irr.with

2000Rad
Irr.with
‐3000Rad

0.1 1.3340 1.3346 l。 3351 1.3358

0.2 1.3341 1.3347 1.3353 1.3360

0.3 1.3345 1.3348 1.3354 1.3362

0.4 1.3346 1.3351 1.3356 1.3365

0.5 1.3346 1.3352 1.3357 1.3366

0.6 1.3351 1.3355 1.3361 1.3368

よ し 評 ξ 畢
」 IⅢりI LttJ■ り |メ |メし Jmく,1ルし が いり ^り (5)J劇 |さⅢJ

出 L6典 うLヽ 区 りど う」|メ メ |るoいぅど 祖 団 評
6。いうい 中 メ |メ16典うげ ル

く` |

.[20]Jり Lヽ」|コぶ 6当ぅ早響 こタ
ニ壼出
♂ J由
く`ツl

■j」メリJ し二1と,■リ メ リ こ」
』
 り
lⅢく`り1

latf y:3-e",

～
り
“
JI白い・̂tl  。2

[α l CFt・
バ▲ゞ|ルLd

obメ IJリッ げ りヽ ξ
～

1コICり Л D_刃 メ IJ」
ヨ
●・

l・ ^1五Ylι L J― ヽ 11^r`´ ぶ

亀 Dし」|が ミヽlJ JXひ Jl‐‐・1』 JPι J l‐ ‐・1』 こ」^湘
1鳳ミAjざJ工」

In】 」―
κtⅥ ルL ←

ば】り 硼」 J…
く増1ルし 評許 dメ」l漁

ぅい みメ″ 1■ 1ミ ^こ月 1__彙出メリ1…1』

1.338

1.337

1.336

1.335

1.334

oO  Rad

■1000 Rad

2000 Rad

・ 3000 Rad
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(THF)」Jり IJり平 gCIJひ ■|コ|(HDPE)●tЫIコ`瑯 IJメ 6・t41もナ 串 |ぃ 1ポ
"J響
ご 口≦コ出 |ジユ

…

18g10fl二И=― (χ *L*C …(4-1)

典 JI尋 ミしヵメ メ リ(lcm)。り撻J」井 劇 IJ〕Lξ メ IJ… lJ,L:L

ξ
区 ■ う」|メ |メ|ひ ,国 |ど 与 ‐L^14Ⅵ ♂ ♂甲 ILミ ‖ご恥 ヴ出 J山1^ふ `“‖ 嶼 |。喚 Jヽ

.[21]♂ツK租。しコ|。_`411こ」(3)さ釧 |

SJapθ

揮 tュ壇婁iミ虫、二費
=|ク

ニカリ・④」リコ|♂Ⅲ国IⅢり≦J
ぃ いLJ― ヴ

J夢 IJよ 国 り 1色“
Δ男

.[22]硼 1ヽ 41 ふヽ6ヽ夕_1・ ^1^ツ 1占L

α =

(HDPE)あ n-111■ t^亀九Jと,■Jl・・ t^‖ りじJ二 .`彙 ^1こ皿 t´1^1^YIルし 戸 :5-J」、

メ い JJり」 Jり学 け IJ ξ 句劇 DP聡 脚 」 硼国 Ⅲ 臨 ツIW盤
rヽ■・1く。1り |・手

“

  (5)」Jコ IJム‐‐・ヽ^‖ _〃こJl__.l^ヽ lcL国 181｀ ミ̂

Jlヽ ^1

量ヽ」Jl‐―鋤メリ1‐…鋤cL国Ⅲ臨営厨ゴボ数詳[尋
=112式
当瞭慮二∬宝撹酬 t職ギ:“ハ区♂瑯」～jぼ梱.[20]」押 |

cm‐
1●
nl・ ^■
▲ゞ|」■tM

HDPE ユこkt^亀 3j」 夕
`|メ

リ4■L二 | i4]理し91..t^‖ ″st五」4.ぃ1く .ヽッ1

`」

,「
:、jl.,`til1lSl.,`」

 |

C%
`t,1..“

L」ニョL」卜ゞ|

Non

Radiated
Irrowith

1000Rad
Irrowith

2000Rad
Irrowith

3000Rnd
0.1 0.02044 0.02052 0.02057

0.2 0.02046 0.02053 0.02059 0,02066

0。3 0.02050 0.02054 0.02060 0.02069

0。4 0.02052 0.02054 0.02062 0.02072

0.5 0.02053 0.02058 0.02063 0.02073

0。6 0.02057 0.02061 0.02068 0.02074
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Non

Radiated
Irrowith

1000Rad
Irrowith

2000Rad
Irrowith

3000Rad
0.169 0。 155 0.146 0.141

0.02064
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ABSTRACT
This research include development system to teach(cOmputer component and

mathematics)forSecOndaryschools in lraqidisks,processors types,memory kinds

Computer component consist from types of

and type ofcomputer nets also lntemet and another ofbasics concepts.Besides on

that mathematics include(relatiOns,Ven ingers and fuctions)。     ´

This Solhvare dcsigned by Visual Basic ver.6,it's used dialog converstion be● veen

user and computer.The suttect OfSOnware show on follll oftext,drawing and

pictures by screen on the user to explain allthe concepts.

AIso,the system sofh〃 are include somc ofexample and exercises for each lcsion in
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