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Abstract

The study aimed at investigating the indicators of total quality manage-
ment at Al- Quds University from student’s point of view. The effect of
gender, type of college, and year of study on students responses about the
total quality management were investigated. The population of the study
consisted from all students from the first and fourth year levels in Art and
Science Colleges at the University.

The results revealed that the level of total quality management of edu-
cational system at Al-Quds University was medium from student’s point of
view.
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Abstract

The purpose of this study was to investigate the effect of cooperative
teaching in science on achievement, retention and motivation of the sixth
grade students in Jerusalem schools in the academic year 2004/2005. The
experimental method was used in this study. The study population consisted
of all students in the 6th grade (n=1144).

To test the hypotheses of this study ,a sample of two schools was selected
randomly (male, female). Two sections were selected from each school .The
first section was experimental which works with cooperative teaching ,and
the seconed was cotrolled which is taught traditionally, the sample of this
study consisted of (118) males and females. The acadimec motivation scale
was used to measure the motivation and an achievement exam was used to
measure students achievement and retention. The two- way Anova was used
at (a=0.05).

The results of the study have shown the following:

1. There were statistically significant differences in the achivement and in
the retention to the benefit of the method of cooperative teaching and in
the gender for the benefit of females.

2. There were no statistically significant differences in the motivation scale
due to teaching method, and statistically significant differences in the
motivation scale due to gender for the benefit of females.
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Abstract

The study deals with Al-Quds issue in the Islamic Organization summit
decisions since the establishment of this organization in 1969 and until the
last summit held in Malysia in the year 2003. The study shed lights on social
and political development for Al-Quds city during that period and analyses
of these issues and comments on them.
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Abstract

This study aims to explore the relationship between time waste and
work stress. Indicators, results, and the methods of handling work stress
were also given.

The sample of the study consisted of 130 employees working at the univer-
sities administration’s in Hebron. The researcher used 8 items questionnaire
to determine the influence of the time waste on work stress. Furthermore it
includes 21 items to determine the importance of certain indicators, results,
and the methods of handling work stress.

The results of the study were as follows:

1. There are significant differences in work stress due to each item of the
Jollowing factors: ( time wastes and methods of handling work stress ).

2. There is a positive relationship between work stress and each of the follow-
ing indicators: irrational defensive situations, uncooperative employees
and unsupportive immediate supervisor.

While there is a negative relationship between work stress and each of the
Jollowing indicators: work overload, inaccurate decisions and inefficient
work.

3. There is a positive relationship between work stress and each of the fol-
lowing indicators: turnover, job dissatisfaction and low productivity;
While there is a negative relationship between work stress and each of the
Jollowing indicators: absenteeism, loyalty and commitment and failing
reach work site on time.
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Abstract

Adultery is a heinous crime. When an individual drifts into voice, his
reason and well are immobilized and he loses his dignity and humanity and
becomes a prisoner for his physical and sexual instincts, therefore, many
individuals from the non believers males and females, rich and poor, young
and old, married and unmarried participated in committing adultery.

Islam one of the most religions to fight this type of crime, even if commit-
ted with the consent of the parties. That is why this work is a comparative
study between the rule of positive laws as Egyptian, Iraqi, Yemeni, Sudanese,
Syrian, Jordanian and Lebanese and the rules of Islamic Sharia in different
ideologies.

The study is divided into two sections. The first section addressed the
question what adultery is? This is dealt with in two sub- sections: The first
sub-sections is allocated to the definition of adultery. The second sub-section
is to indicate the similarities and differences between adultery and other acts
of indecency. The second section deals with the types of adultery in two sub-
sections. The first sub-section is to study the crime of adultery in conjugation
and the second sub-section deals with study of adultery with Muharrams.

At the end of the study, there are results and recommendation outlined
in the conclusion of the study.
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Abstract

This research deals with a topic that has serious impact on the society
and reveals ifCs shortcomings and bad consequences.

This issues discussed in this research are sexy photos and films, consid-
ered by some as allowed or legal claiming that such photos and films are
not real, i.e. imaginative.

Upon reviewing the Qura’nic texts, prophetic and scholars’ sayings; the
study refutes this claim and proves it to be wrong as it lacks religious sup-
port and proof.

Te author believes that unveiling these misconception and wrong sayings
are a priority to which the study deals. Study shows that, Islamic Fiqgh. is up
to date and copes with modern issues as well as it negates any saying that
doesn’t correspond to the true Islamic teachings.

Despite the fact that the people who claim such sayings are few and
considered an exception the study shows the dangers of the spread of their
sayings between the Muslim youths.
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Abstract

The tomb of the prophet Ibrahim (PBUH) is definitely located in Hebron
most probably in the Cave [of Machpelah], on top of which the Ibrahimi
mosque was built.

Since then, many doctrinal and practical heresies have been introduced
into this Mosque. Some of these heresies are infidel and polytheistic, and
many are untrue, which do not please Allah, nor His Messengers.

Religious heresies in Islam are rejected and unacceptable. Heresy inven-
tors and followers are severely condemned. They may undermine one’s work
and lead to infidelity. Therefore, it is imperative to show the heresies, about
40 of them, made concerning the Ibrahimi mosque and informs its custodian
or scholars who are seemingly associated with the Islamic religion of the fact
that any deed, saying or intention is never correct unless it complies with the
Sharia (Law) of Allah. Since the good deeds are manifested in observing the
established teaching of Islam, and bad deeds are manifested in heresy-making
or practicing. Otherwise, we shall lose the best of what we have in Islamic
religion, the Far’d (obligatory acts) and the Sunan (supererogatory acts).
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Abstract

Ibn Khaldoun is a scholar characterized by his special philosophy wrote
in several fields, like literature, criticism and sociology. However, the present
study concentrates on four literary and critical issues which influenced his
age and the preceding ages; Ibn khaldoun was very well-informed with an
encyclopedic knowledge. He lived in a tumultuary, unstable period which
Jforced him to immigrate to more than one country, deal with more than one
monarchy and occupy various posts, Those ever-changing circumstances
were reflected in his imitative of others literary production. Therefore, he
did not specialize in one field. Sometimes, he tended to imitate old writers
and scholars in dealing with phonetics and semantics as well as \\in verse
and prose. Never the less, he was a pioneer in perceiving and defining po-
etry, and he had an explicit opinion regarding new pop and literary arts like
mowashahat, mowawil, azjal and alkan-kan. He used to quote phrases which
showed his interaction with the spirit of the text. He was not influenced by
the opinions rejecting those arts just for being unconventional.

Despite that, he demonstrated an Arab mentality and a rational attitude
in presenting thoughts relevant to politics and sociology.

In brief, he was imitative in some topics but creative in others. More im-
portantly, he was unique in encyclopedic knowledge unrivalled both in his
age and the subsequent ages.
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Abstract

This study aims to determine the factors affecting roads and analyses
road net properties in Hebron district using the curve indicator, connection
degree, density, and spread degree. To achieve this objective, connection
degree formulas, curve indicator, ETA Indictor, Beta first indicator were
applied. Moreover, the study examined the sufficiency and efficiency of the
road net.

Data Analysis showed that 80% of the roads were affected by the topog-
raphy, settlement size, and the local & regional political relations.

The research revealed the inefficiency of the road net (4%-75%), and the
random distribution of the housing communities. According to the road net
standard, it was clear that the road net is undeveloped and cannot be described
as integrated. As ETA indicator reached link 19.75 km, it is concluded that
the housing communities are close to each other. The value of the Beta first
indicator was 6, thus the infrastructure is insufficient and the districts are
in great need of more organization and development.
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Abstract

This study aimed to assess the daily consumption of different food groups
among nursing students in the Gaza Strip. Study samples consisted of 93
subjects from the college of nursing at the Islamic university of Gaza (IUG)
and 59 subjects from Palestine college of nursing (PCN), Khan Younus. Sys-
tematic random sample was used to select the subjects from both colleges of
nursing. Every student in the sample recorded his normal daily food intake
in a given structural food record for three successive days. SPSS WIN was
used to analyze the data. Results of the study showed that eighty percent
(80%) males and 46% females among nursing students at IUG consumed
2 servings or more daily of meat and meat alternates group. In comparison
with, 82.3 % of males and 44 % of females from PCN. Twenty seven percent
(27%) males and 33% females among nursing students at IUG consumed
2 servings or more daily of milk and milk products group. In comparison
with 14.6 % of males and 16 % of females from PCN. Ninety nine percent
(99%) males and 82% females among nursing students at IUG consumed
4 servings or more daily of grains group. In comparison with 97% of males
and 84% of females from PCN. Forty seven percent (47%) males and 56%
Jfemales among nursing students at IUG consumed 4 servings or more daily
of fruits/vegetables group. In comparison with 67.7% of males and 36 % of
females from PCN.

In conclusion, the amounts of daily consumption of meat (esp. for fe-
males), milk/ milk products, and vegetables/fruits among Nursing students in
Gaza Strip are significantly low. Thus, the study indicates that the university
students in the Gaza strip may be at risk of specific essential nutrients such
as iron, protein, calcium, fibers, and vitamins.

Key words: assessment of food consumption, food groups, Nursing stu-
dents, the Gaza Strip
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Meat and Meat alternates group
Servings/day (cut-off points)

Milk and milk products group
Servings/day (cut-off points)

<1 1-<2 2 >2 <1 1-<2 2 >2
No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%)
Male(56) | 2(4.0) | 9(16.0) | 10(18) |35(62) |19(34) |22(39) | 9(16) |6(11)
Female(37) [ 3(8.1) | 17(46) [7(19) |10Q7) [9(24) [16(43) |5(14) |7(19)
Chi-square
(P-value) 13.75 (<0.05) 1.93 (>0.05)
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Sex Grains group Fruits/Vegetables group
Servings/day (cut-off points) Servings/day (cut-off points)
<2 2-<4 4 >4 <2 2-<4 4 >4
No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%)
Males (56) | 1(2) 0(0.0) 2(4) 53(95) | 6(11) 24(43) | 7(13) 19(34)
Females 1(3) 6(16) 5(14) 25(68) | 3(8) 13(35) | 7(19) 14(38)
(€2)
Chi-square 14.05 (<0.05) 1.18 (>0.05)
(P-value ) ) ) ) )
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Sex Meat and Meat alternates group Milk and milk products group
Servings/day (cut-off points) Servings/day (cut-off points)
<1 1-<2 2 >2 <1 1-<2 2 >2
No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%)
Males(34) 0(0.0) | 6(17.6) | 12(35.2) | 16(47.1) | 17(50) | 12(35.2) | 2(5.8) | 3(8.8)
Females(25) 1(4) 13(52) | 5(20) 6(24) 10(40) | 11(44) 1416) |00
Ch"vsa‘}l‘;:r)e(P' 9.83 (<0.05) 4.25 (> 0.05)
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i3 O 8 (I lmcals S ol g3t 0

Sex Grains (Bread-Cereals) group Fruits/Vegetables group
Servings/day (cut-off point) Servings/day (cut-off points)
<2 2-<4 4 >4 <2 2-<4 4 >4

No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%) | No.(%)

Males(34) | 0(0) 13) 000) | 33097) | 6(17.6) | 5(14.7) | 7(20.6) | 16(47.1)

Females(25) | 1(4) 3(12) 5(20) 16(64) | 2(8) 14(56) | 4(16) | 5(20)

Chi-square
(P-value) 11.78 (<0.05) 11.71 (< 0.05)

Loalad) (aa pa5 oo 4 gLk Lo dawsd (s § 9 A1) dual yad (518 — LA eilin 20 J g
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Food group Chi-square (P-value)
Meat and Meat alternates 4.74 >(0.05
Milk and milk products 3.31 >(0.05
Grains 3.51 >(0.05
Fruits and Vegetables 7.77 >(0.05

Oyl Lallb 4 glits Lo Lawah 3 § 9 A syl g8~ LA el s 17 J g
FALAL LI Ganandl e (A yaill dauald ulS Ll g (dssdasl Lnolal

Food group Chi-square (P-value)
Meat and Meat alternates 0.55 >(0.05
Milk and milk products 6.00 >(0.05
Grains 0.66 >(0.05
Fruits and Vegetables 2.66 >0.05
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Figure 6. The Average Activity Concentration of Cs-137 in
Soil Samples from Hebron Region at Different Depths.

40



Al-Quds University Journal for Research and Studies - No.12 -

160
140
120
100
80
60

The Average Activity

Concentration (Boykg)

40
20

\\\ T e T
2 3 4 5 6 7 8 9 1011 1213 14 15 16 17

Site Number

The Average Activity Concentration of U-238 Series in
Soil Samples from Hebron Region at Different Depths.

1 18

Figure 3.

120 -
100 -
80 +
60 +

40

The Average Activity
Concentration (B/kg)

20 4

19 20

T T T T T [
8 9 1011 12 13 14
Site Number

Figure 4. The Average Activity Concentration of Th-232 Series in
Soil Samples from Hebron Region at Different Depths.
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Figure 5. The Average Activity Concentration of K-40 in
Soil Samples from Hebron Region at Different Depths.
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Table 4. The dose rate, the external hazard index and the external gamma radiation of the

soil sample at different depths in southern Hebron province

. Depth Dose rate Ra,,
Site Sample ) (nGy/hr) (Bq/kg) H,(mGy/yr) L,

Surf. 137.60 292.88 0.79 2.11
20 99.10 209.44 0.57 1.52
1 TISRII 40 136.15 277.89 0.75 2.10
60 119.58 246.56 0.67 1.84
Average 123.11 256.69 0.70 1.89
Surf. 67.08 142.39 0.38 1.03
20 50.38 107.55 0.29 0.78
12 12SRIII 40 58.73 123.97 0.33 0.90
60 34.56 71.72 0.19 0.53
Average 52.69 111.41 0.30 0.81
Surf. 86.40 189.41 0.51 1.34
20 45.14 96.34 0.26 0.70
13 ] I3SRIL | 41.20 88.15 0.24 0.64
60 37.40 79.76 0.22 0.58
Average 52.54 113.42 0.31 0.82
Surf. 222.9 486.87 1.32 3.44
20 145.68 319.49 0.86 2.25
14 14SRII 40 112.35 239.28 0.65 1.73
60 125.26 269.64 0.73 1.92
Average 151.55 328.82 0.89 2.34
15 15SRII | 15 meter 38.36 86.83 0.24 0.60
Surf. 137.76 298.03 0.80 2.11
20 104.96 277.35 0.61 1.61
16 16SRIV 40 58.40 123.77 0.33 0.90
60 66.82 142.17 0.38 1.03
Average 91.99 210.33 0.53 1.41
Surf. 173.65 376.99 1.02 2.66
20 81.05 172.08 0.46 1.24
17 I7SRIV 40 116.39 248.51 0.67 1.77
60 95.29 202.82 0.55 1.45
Average 116.60 250.1 0.68 1.78
18 18SRIV Surf. 78.72 166.07 0.45 1.21
19 19SRIV Surf. 83.56 176.88 0.48 1.28
20 20SRIV Surf. 95.14 202.04 0.55 1.46
Total Average 86.33 201.62 0.54 1.44
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Table 3. The dose rate, the external hazard index, and the external gamma radiation of
the soil sample at different depths in northern Hebron province.

q Depth Dose rate Ra,,
Site Sample @) (nGy/hr) (Bq/kg) H (mGy/yr) L,
Surf. 26.23 54.35 0.15 0.41
20 23.44 48.29 0.13 0.36
! ISRI 40 24.10 4935 0.13 0.37
60 24.21 50.77 0.14 0.37
Average 24.50 50.70 0.14 0.38
Surf. 18.14 38.02 0.11 0.28
20 28.66 60.34 0.16 0.44
2 2RI 40 13.66 28.85 0.08 0.21
60 11.68 24.75 0.07 0.18
Average 18.04 38.0 0.11 0.28
3 3SRI 15 meter 25.04 55.48 0.15 0.39
Surf. 55.18 119.91 0.32 0.85
20 51.33 11141 0.30 0.79
4 4SRI 40 47.79 103.60 0.28 0.74
60 44.87 97.29 0.26 0.69
Average 49.80 108.05 0.29 0.77
Surf. 63.38 140.07 0.38 0.98
20 59.16 130.74 0.35 0.92
> SSRI 40 54.57 120.58 0.33 0.85
60 43.71 96.82 0.26 0.68
Average 55.21 122.05 0.33 0.86
Surf. 53.95 113.01 0.31 0.83
20 43.97 92.52 0.25 0.68
6 OSRI 40 40.07 83.84 0.23 0.62
60 36.17 75.41 0.20 0.56
Average 43.54 91.20 0.25 0.67
Surf. 62.41 133.58 0.36 0.96
20 56.72 121.10 0.33 0.88
7 7RI 40 52.79 112.40 0.30 0.82
60 56.96 121.46 0.33 0.88
Average 57.22 122.14 0.33 0.89
Surf. 47.83 100.16 0.27 0.74
20 45.92 96.23 0.26 0.71
8 8SRII 40 44.86 94.64 0.26 0.69
60 55.13 116.26 0.31 0.85
Average 48.44 101.82 0.28 0.75
Surf. 25.43 53.35 0.14 0.39
20 22.29 45.94 0.12 0..34
0 OSRII 40 38.60 80.62 0.22 0.59
60 19.28 40.16 0.11 0.30
Average 26.40 55.02 0.15 0.41
10 | 10SRII | 15 meter 14.52 30.98 0.08 0.22
Total Average 38.7 70.2 0.22 0.60
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Table 2. The activity concentration of >**U-series, **Th-series, “’K and *’Cs in Bq/kg

(dry weight) of the studied samples in southern Hebron province.

Site Sample i B8y 22T K 3¢
(cm)
Surf. | 64933 127564 | 59212296 302+15
20 |376+19 94.6+47 | 4750+23.6 534023
I HSRIT g | 6409432 769+38 | 133814669 |28+0.1
60 | 647432 700+35 | 10600530 |03£0.1
Average 580229 | 923:46 | 8663433 9705
Surf. | 39.0 2.0 535+27 | 349.1%175 242+12
20 | 408+20 31.6+1.6 | 2800+11.0 178409
12| 125RII 40 | 269+14 51.0£26 | 3135+157 2.1+0.1
60 | 135407 272414 | 251.0+126 13+0.1
Average 301215 40820 | 2984149 11.4=0.6
Surf. | 100550 | 451+23 | 317.1%159 124+06
20 [385+19 264413 | 2609+ 13.1 6.9+04
13 I3SRIT 40 |369+19 23312 | 2329+117 22+0.1
60 | 329+17 206+10 | 2260+113 1.1 0.1
Average 522+26 289+1.5 | 2592+ 13.0 57+03
Surf. | 2369+119 | 1307265 | 819.1241.9 240+12
20 | 1953+£83 | 80640 | 505.6+253 60023
14 | 14SRII 40 | 67734 90.6+45 | 545.7+273 52403
60 | 97.0+49 020+46 | 5335267 0.0 £0.0
Average 1492+71 | 985249 | 601.0 =30.1 8.8+04
15 15SRIIT 15 meter | 63.7 +3.2 12.8 £0.6 61.5+3.1 0.2+0.0
Surf. | 88544 124862 | 4035202 153£08
20 | 83.6+42 80.6+40 | 3700185 43+02
16 | 16SRIV 4y | 439222 362+18 | 3650 183 26+0.1
60 | 477424 462+23 | 3689+ 184 1.0+0.1
Average 65933 720+3.6 | 3769+ 18.8 58+03
Surf. | 1055+523 152.7+84 | 3965+ 198 110206
20 |310+16 80340 | 3409+17.0 70£04
I7 | ISRV | 4y | 335417 131766 | 3465+ 173 49203
60 | 218+1.1 777455 | 2969+ 14.8 00.0
Average 48.0 2.4 110661 | 3452+17.3 57203
18 | I8SRIV | Surf. | 51.6+26 530+27 | 5023+27 9.0+05
19 | 19SRIV | Surf. | 44722 684+34 | 4468 +223 89+04
20 | 20SRIV | _Surf. | 61.8%3.1 700+35 | 520.8 = 26.0 2701
Total Averge 65.6 71.3 447.1 7.5
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Table 1. The activity concentration of **U-series, >*Th-series, *’K and '*'Cs in Bq/kg

(dry weight) of the studied samples in northern Hebron province.

Site Sample | Depth 238 3 a0 137
(cm)
Surf. | 134207 172409 | 21132106 | 79204
1 LSRI 20 | 151408 114206 |226+11.0 |3.6+02
40 | 13.6+07 123+0.6 | 2366+120 |22+0.1
60 123206 11409 | 155.6+8.0 13+0.1
Average 13.6 0.7 131207 | 2060103 | 3.820.1
Suf. | 105+05 126206 | 123862 | 71204
20 | 115206 258+13 | 1549+78 | 65+0.3
2 2SRI 40 | 84+04 98+0.5 82.5+4.1 58+03
60 | 8704 73204 727+36 38202
Average 98 0.5 13.9+0.7 | 108554 | 58=03
3 3SRI | I5meter | 332 +17 115406 | 752+38 00+00
Suf. | 552 +28 |33.1+17 |2254+113 | 6304
A ASRI 20 | 516226 300+£15 |2189+109 |55+03
40 | 480 +24 275+14 | 2117106 | 50+03
60 | 46.6 2.3 244+12 | 2043+102 |33+02
Average 50.4 +2.5 288+14 | 2151+10.8 | 5.0+0.3
Surf. | 815 =4.1 30215 | 1987+99 |59+03
s |ssmr 20 | 772 +39 271+14 | 1926+96 | 58+03
40 | 712436 249+12 | 1784+89 | 49+03
60 | 668+33 115206 | 1759488 | 2.1+0.1
Average 742 %37 234+12 | 1864+93 | 4703
Suf. | 351+18 333+17 |3933+197 |250+123
. o 20 | 288=x14 287+14 | 2949+150 | 2071
RI 40 | 263+13 24112 | 2995+150 | 148+0.7
60 |239x12 205+10 | 28834144 | 132£07
Average 285+ 1.4 26713 | 3190160 | 18.4x0.9
Suf. | 57.6+29 338+17 |359.1+180 | 43+02
; -SRI 20 |507+26 31.0£1.6 | 3377+169 | 42+02
40 | 46.6+23 282+14 | 3301165 |3.6+02
60 | 504+26 3.1+1.6 | 3453+173 | 2.8+ 0.1
Average 513+2.6 310+ 1.6 | 3431172 | 3.7%02
Surf. | 26313 339+17 | 32832164 | 0900
g ¢ SRII 20 | 245+12 337417 |3065+153 |0.7+00
40 | 238+12 356417 | 259.6+130 |03+00
60 | 274+14 281+23 | 3122+156 | 02+00
Average 255+13 32819 | 301.7+151 | 0500
Suf. | 146207 179409 | 1707+85 91205
0 o SRII 20 | 14307 109+05 | 2086104 |75+04
40 | 22011 259+13 | 2809+140 | 1.4+0.1
60 122+0.6 11306 | 1533+77 12+0.1
Average 158 0.8 16508 | 203.4+102 | 4.8+0.2
10 | 10SRI | 15meter | 8.9+0.4 11806 |672+34 0.6+ 0.0
Total Average 329 229 225.9 5.5
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Conclusion

The following concluding remarks are drawn from results of the present
study: Firstly, the radionuclide concentration levels of most natural radioactive
elements in the inspected areas are decreasing by increasing the soil depth. For
ICs, it is found that concentration levels decrease on going deeper in soil.
Secondly, the radionuclide concentration levels for natural and artificial
radioactive elements are higher for those areas located in the southen part of
Hebron province. This might be attributed to some nuclear activities close to the
inspected area such as the Israeli Demona nuclear reactor in Negev. Also, it is
found that *’Cs concentration is slightly higher around oil lube mineral in site
(6) which may be due to chemical reaction taking place inside the oil lube
mineral. Finally, all measurements and calculations performed in northen region
are lower than the international assigned levels; while many measurements
performed in southern Hebron region are higher than the international levels
(UNSCEAR, 2000).  Accordingly, the obtained results that are above the
international assigned reference values are considered as a potential source of
danger and as a radioactive polluted resources that could be hazarduoes to the
inhabitants in the southern part. Our recommendation to the law makers is that
the implementation of an environmental protection rules to reduce radiation

pollution is of great importance.
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The Radium equivalent for the collected soil was calculated according to the
following equation (Yu K et al., 1992; Van Dijk and De Jong, 1991):

Rag, =1.43 Cyp+ Cg, + 0.077Ck , “@)
In defining Ra.q activity, it has been assumed that an equivalent activity of 370
Bg/kg for **°Ra or 259 Bq/kg for **Th or 4810 Bg/kg for “’K can produce the
same y- dose rate (I,) reference. The maxium Ra., value should be 370 Bg/kg in
order to keep the external dose 1.5 mGy/yr (OECD, 1979).
(c) The external hazard index (H,,):

The external hazard index H.x due to the emitted gamma rays of the samples
is calculated and examined according to the following inequality (Van Dijk and
De Jong, 1991; Ruixiang, 1986):

Hex = Cra/370 + C1i/259+ Ck/4810<1 5)

The value of Hex must be lower than unity in order to keep the radiation
hazard insignificat. The maximum Hx value of unity corresponds to the limit of
370 Bq/kg for Ra.g, after which the health hazard starts functioning.

(d) Radioactivity Level Index (I,

This index can be used to estimate the level of gamma radiation hazard
associated with the natural radionuclides . The radioactivity level index may be
defined as (Ruixiang, 1986):

I, = Cga/150 + C11/100 + Ck/1500 6)
The permissible value of the radioactivity level index (I,) is less than unity.

The calculated as well as the measured values of D,, Ray, Hex and I,
parameters of the samples collected from the northen side of Hebron province are
shown in Table 3. The average value of all parameters in this region are found to
be lower than international levels [D, = 55 nG/ hr, Ra.q = 370 Bq/kg, Hex < 1 and
I,<1].

The different values of D;, Ra.q, Hex and I, of the samples collected from the
south part of Hebron province are reported in Table 4. The average values for
the most parameters in this region are found to be higher than the assigned

international levels .
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province (Table 1), and is higher than the international limit and ranged from
61.5 to 1338.1 Bq /kg within an average 447.1 Bq /kg in the southern part of
the province as it can be seen from Table 2.

Cs were found to range from 0 to

The average concentration for
25.0 Bq /kg within an average 5.5 Bq /kg in the northen side of the province
(see Table 1), and it is ranged from O to 30.2 Bq /kg within an average 7.5
Bq /kg in the southern side of the province (see Table 2).
The average activity concentration levels of 28U series, »*Th series, “’K and
37 Cs, measured for the inspected soil samples at different depths are shown in
Figures 3, 4, 5 and 6, respectively.

(2) Assessment of Exposure Risk:

Exposures to radionuclides will be occurred either by external irradiation or
internal irradiation following ingestion or inhalation of the radionuclides.
(a) The absorbed dose rate (D,):

The gamma radiation doses for the population living in a rural area is due to
the soil content of radionuclides which can be estimated by employing a half-
infinite source of a homogenous distribution and by considering only the
contribution D,, from the natural radionuclides in the soil. The convenient
formula is given by using the following equation: (Yu K et al 1992).

D, =0.427Cy+ 0.662C1,+ 0.043Cx, nGy/hr 3)

where Cy, Cr, and Cg are the activity concentration of uranium, thorium and
potassium, respectively. The international recommended value for D; is about 55
nGy/hr (UNSCEAR, 2000).
(b) Radium equivalent activity (Raq):

The distribution of ***Ra, ***Th and *’K in soil samples is not uniform.
The uniformity with respect to radiation exposure has been defined in terms of
radium equivalent activity (Raeq) in Bg/kg and it can be used to compare the

specific activity of materials containing different amounts of **Ra, **Th and *K.
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Results and Discussion

(1) The activity concentration of radionuclides

The radioactivity concentrations of different identified radionuclides was
calculated by gamma rays spectrometry with the following simple regression
(El-Sayed et al, 1997).

C- Net Area(c/s)
I,EM

; Bqlkg. ()

where C is the activity concentration of the gamma rays spectral line in Bq/kg
and M is the mass of sample in kg.

The average values of activity concentration in each specific location in
Hebron province are reported in Table 1 (northen region) and Table 2 (southen
region). As it can be seen from Table 1, the average of 281 is lower than the
international recommended limit (35 Bq/kg) (UNSCEAR, 1998; UNSCEAR,
2000) and its concentration levels are found to range from 8.4 to 81.5 Bq /kg
within an average 32.9 Bq /kg. On the contrary, as it can be seen from Table 2,
the average concentration levels of **U are found to be higher than the
international recommended limit and its concentration levels are found to range
from 13.5 to 236.9 Bq /kg within an average 65.6 Bq /kg.

The obtained average concentration levels of **Th recorded in Table
1, are also found to be lower than the international limit (30 Bq /kg)
(UNSCEAR, 1998; UNSCEAR, 2000) in the northen side of the province.
These values were found to range from 7.3 to 35.6 Bq /kg within an average
22.9 Bq /kg. The concentration levels of **Th belonging to the southern side
are found to be higher than the international limit and ranged from 12.8 to
152.7 Bq /kg within an average 71.3 Bq /kg as seen in Table 2.

The measured average concentration values reprted for *K have
shown that the average concentration is lower than the international limit
(400 Bq /kg) (UNSCEAR, 1998; UNSCEAR, 2000) and ranged from 67.2 to
393.3 Bq /kg within an average 225.9 Bq /kg in the northen part of the
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1- *"*Pb (351.9 keV), *"*Bi (609.3, 768.4, 934.1, 1120.3, 1238.1 and 1764.8 keV),
respectively, and 2Ra (186.2 keV) for the uranium series.
2- *Ac (209.5, 338.5, 463.0, 911.1 and 2614.7 keV) and *"*Bi (727.2, 785.4
and 1620.6 keV) for the thorium series.
3- YK (1460.8 keV) for potassium.
4- 1Cs (661.3 keV) for cesium.
The brancing ratio (photo peak density) of each peaks was taken into

consideration in the activity calculation.

x 10

Effeciency

O T T T T T 1
0 500 1000 1500 2000 2500 3000

Gamma Energy (keV)

Figure 2: The Photopeak Efficiency of HPGe detector

30



Al-Quds University Journal for Research and Studies - No.12 - February 2008

preamplifier, amplifier, MCA, power supply and Oscilloscope (Data in Science
and Tech., 1991, Klaus and Richard, 1988).

The detector was surrounded by a cylindrical lead shield to isolate it, with a fixed
bottom and movable cover to reduce the gamma rays background from either
cosmic rays or terrestrial radiation. The detector has a resolution (FWHM) of 0.9
keV at 122 keV gamma transition of *’Co and 1.9 keV at 1.33 MeV of “Co
gamma transition with Peak- to-Compton ratio of about 62.

The energy calibration of the HPGe detector was performed using the
following gamma lines obtained from various gamma standard sources: “’Co
(1173.2 and 1332.5 keV), **'Am (59.5 keV), Ra-226 (185.7, 241.92, 295.22,
351.99 and 609.70 keV), respectively, and *'Cs (661.9 keV) (Knoll, 2000;
Helmer, 1982).

The detection of absolute efficiency of the HPGe detector was determined by
using standard ***U with activity 2120.37 Bq (420 gm) and standard *** Th with
activity 1333.96 Bq (410 gm). Each of these standard sources was placed in
identical polyethylene bottles with the same volume 350 cm’. The absolute
efficiency of the detector for the energy of each gamma rays energy was then

calculated from the well known formula:

Net Area (c/s)

&= x100%, cps/Bq )]

4
where & is the photopeak absolute efficiency, Net Area represents the net counts

per second (c/s) for the standard, A is the activity of the radionuclides in Bq, and

I, is the absolute intensity of the gamma transition (Knoll, 2000; Helmer, 1982;

Venturini and Vanin, 1995).
The calibration curve of the efficiency for HPGe detector by using standard
sources of thorium and uranium is shown in Figure 2. The gamma ray transitions

used to measure the concentration of the assigned nuclides in the series will be

performed as follows (EML, 1990):
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Methodology

1- Sample Preparation

Two hundred and fifty-two soil samples, that might be representative of
the environmental region of the province, were collected from different areas
chosen radndomly around factories, farms, dwellings, old dwellings and
breakers. The collected samples were obtained at different soil depths (see
Figure 1.b). The collected samples represent various soil samples of different
types such as sandy, red (clay soil), white and quarries. The samples were
collected using a template 30 X 30 cm” in area from surface layer and at depths
(20, 40, 60) cm, respectively (Nancy et al., 1992).

Samples were prepared as follows: a sample of about 1kg is taken from
a certain collected soil sample. This sample is mixed, homogenized and sieved
through 1 mm mesh by a crushing machine (Goet and Jennifer, 1997). The
selected samples were then placed for drying at 110 °C for 48 hr to ensure the
removal of moisture completely from tha sample. Then, samples were placed in
polyethylene bottles of 350 cm’ that were completely sealed and stored for more
than one month. This period of time is sufficient to provide the establishment of
radioactive equilibrium between ***U and ***Th and their progeny. This step is
necessary to ensure that radon gas is confined within the volume and that the
disintegrated daughters will also remain in the sample (Data in Science and
Technology, 1991). The individual samples were placed on the detector
manually for 20 hrs to detect gamma energy lines produced during the
disintegration processes of 238U, 22T , K and "C radionuclides.
2- Calibration

A high-resolution gamma rays spectrometer was used for gamma analysis.

Basically, it is a hyper pure germanium detector (HPGe), model No. GMX-
13185-P with study a serial No. 33-TNI0424A. The recommended voltage is (-)

3000 V DC. The system also contains the usual electronic components of
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radioactive sources are of particular interest as it is the largest contributor to the
external dose of the world population (UNSCEAR, 1998).

The aim of the present study is to initiate a radiological assessment
program for Hebron province, which is located in the southern-middle of
Palestine (see map in Figurela). At 35 km south of Jerusalem and Hasan area of
1070 kilometers square. The area under consideration was divided into
two main regions, namely the northen and the southern parts shown in Figure 1b.
The ultimate aim of this study is the establishment of a baseline map of
environmental radioactivity concentration levels for this part of the world that
can be used as reference to detect any changes in the radioactivity background
concentration levels due to any geological changes or natural nuclear activity

processes.

Figure 1.a: Palestine map indicating the Figure 1.b: Location of the inspected
location of Hebron province areas
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Introduction:

In the environment, natural radionuclides, such as ***U, ***Th and “K,
are present in the earth's crust. Nuclides emitted gamma rays during the decay
series of U and *°Th as well as the disintegration of *’K. Therfore,
composition material of the earth's crust such as soil, building materials and so
on, are considered as a major source of external radiation exposure to humans in
the environment (UNSCEAR, 1998).

The radioactive decay processes occur either naturally or
artificially. The natural radioactivity may be due to cosmic radiation, terrestrial
radiation (Uranium and Thorium and its series, Actinium series, and “°K) and
natural radioactivity in the human body. The artificial radioactivity may be due to
different sources related to non-nuclear processes represented by industrial
supply, medicine, nuclear weapons and nuclear technology (Khan et al., 1992;
Bodansky, 1987).

The soil contains small quantities of uranium and thorium radioactive
elements as well as their daughter products and potassium. The concentration of
these elements varies considerably depending on the type of soil formation
(Eisenbud and Gesell, 1997). The soil radioactivity may be diminished by
means of the leaching action of moving water and diluted by increasing porosity.
The dilution processes are attained by adding water and organic matter.

Calculations of environmental dose levels produced by naturally and
artificially radionuclides are of great importance in providing a comprehensive
data to be used as an assigned reference of the environmental dose received by
humans due to external radiation originating from terrestrial radionuclides having
natural origin (IAEA, 1998; Eisenbud and Gesell, 1997). Therefore,
measurements of natural radioactivity in soil are required to determine any
changes of natural background activity with time as a result of any nuclear

activity (IAEA, 1989). Thus, the assessment of radiation doses from natural
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Abstract

The activity concentrations of naturally occurring and man-made ra-
dioactive materials in soil samples collected from 20 locations at different
depths from the northen as well as the southern parts of Hebron province
were measured using gamma-ray spectroscopy. The average of the measured
concentrations for *3U series, *’Th series, K isotope, and '*’Cs isotope
in the northen region are found to be 32.9, 22.9, 225.9 and 5.5 Bql/kg,
respectively; while in the southern region, the avearge of the mneasured
concentration levels are 65.6,71.3,447.1 and 7.5 Bq/kg, respectivly. On one
hand, the averge of the concentration levels for all inspected nuclides in the
northen area are generally found to be lower than the assigned international
radioactivity concentration levels. On the other hand, the concentration
levels for most nuclides in the southen area are found to be higher than
the assigned interntional concentration levels. The investigated zone areas
may be classified as high to moderate natural concentration levels. The
absorbed dose rates (D ), the radium equivalent activity (Ra, E the external
hazard index (H, ), and the gamma level index (I ’) for the soil samples are
also investigated. The obtained results may be considered to be as reference
values that can be used and as baseline data for drawing a radiological map
of the regions under consideration. The presence of '¥’C in the soil samples
is mainly attributed to fall-out of the usage of technological nuclear aspects
and artificial nuclear processes.

Key Words: Radioactivity Concentration; Environmental Pollution; Radiation
Hazard Indices; Gamma Level; Absorbed Doze Rate.
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CONCLUSIONS:

Coaxial cable is used as a sample holder to measure some electrical char-
acterization of teflon, PVC, and plexiglas between 5 and 1800 MHz at room
temperature. This is done by measuring parameters of reflected and transmit-
ted waves.

It is concluded from fig.3 to fig.6 that dielectric constant and loss factor decrease
with frequency, while conductivity and attenuation are direct proportional with
frequency. The behavior of the sample holder is satisfactory due to its low at-
tenuation, low reflection coefficient, and approximately constant characteristic
impedance over the operating frequency range. The real part of permittivity of
Teflon is constant and low compared with plexiglas and PVC whom permit-
tivity decreases with frequency. PVC has larger permittivity due to its content
of Cl-atoms. The loss factor of PVC and plexiglas decreases with frequency
and they have relatively low loss. Teflon has very low loss, and the available
instruments are not suitable for measurement of its loss factor because of
their relatively large uncertainty. Attenuation due to dielectric material is low
because loss factor is low, too,( equation 2.4) and it increases with frequency.
This is because the reduction in signal level is caused by the conductivity of
the line material and dielectric material inside the line. The conductivity is very
large compared with d.c. one, and it increases with frequency. For example
dc conductivity of PVC at 20 oC is in the order of 10-14 mho/cm and for
Plexiglas it is in the order of 10-12.
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for PVC and plexiglas is shown in figure (5). The conductivity of teflon was
not evaluated because its loss factor was not measured.

Equation (2.4) can

be written in a form
Containing frequency Fig. 6 :Frequency Dependance of Attenuation
and the real and I8
imaginary  parts  of 1'6 | Plexiglas
permittivity. This '
; — 1.4 1
suggest§ that o s £
proportional to | @ 127
fe /e Both real | § 10
and imaginary parts g 08 1
decrease with g 06 1
frequency, and 0.4 -
therefore the variation 0.2
of attenuation depends 00 -
slightly on their ratio 00 02 04 06 08 10 12 14 16 18 20
and it increases with Frequency (GHz)

frequency (fig. 6).
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Molecular polarization has limiting operating frequency due to the
large mass of molecules compared with electrons. This is because at high
frequency, the molecular dipole moments can't rotate fast enough to keep up
with the electric field. As a result, its contribution to dielectric constant is
neglected. [18].

Since the atom in the

SOh?l. Ylbrates . ?ll’OU.nd th,e Fig. 4:Frequency Dependance of Loss Factor
equilibrium position, there is 3.0
a delay between changes in 28 1
the field and changes in the | o 28]
o . . © 24
polarization. This delay is % oo | PVC
expressed as a loss angle gz.o—
[18]. In polar polymers, the L yg | Plexiglas
loss factor represents the sum 3 16 -
of leakage and relaxation 144
processes. Leakage loss is 127
. b 10 T T T T T T T T T
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frequency [16]. The variation Frequency (GHz)

of the loss factor of PVC and
plexiglas with frequency is

shown in figure (4). It
decreases with increasing in Fig.5:Frequenchzpe:d_atnce of Electrical

onductivity
frequency. Teflon has very

18.0
low loss, and so evaluation | _ 160 .
. 0 - exiglas
of its loss factor by the used § 110
network and method is |§ PVC
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impossible due to uncertainty |
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variation of the loss factor is

relatively small, and the
change in frequency is
dominant. The variation of
conductivity with frequency
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The real part of permittivity

decreases with increasing the
frequency. thiS can be attributed Fig. 3:Frequency Dependance of Dielectric Constant
b
. 3.0
to the relaxation phenomena. At

low frequency, there will be 28
sufficient time for the polarizing \PVC

charges to response to the electric 261
field. Therefore, the contribution
of these dipoles to permittivity
will be large. As the frequency 22|
increases, the dipoles will not
haVe the ablllty to rOtate With 0.0 012 O.‘4 O.‘6 018 110 1.‘2 1.‘4 1.‘6 1.‘8 2.0
sufficient speed to follow Frequency ( GHz )

Plexiglas

2.4 A

Dielectric constant([f)

Teflon

2.0

alternation of the field [7, 16].

The variation of the real part
of permittivity with frequency is
shown in figure (3). Teflon has low dielectric constant; about 2.4; and
independent of frequency. This provides the evidence that teflon is a non-
polar polymer, and so it contributes only electronic polarization [17, 18].In
the absence of applied field, teflon has zero electrical dipole due to its
symmetrical structure. It is one of best materials for low - loss applications;
particularly at high frequencies [12]. PVC and plexiglas have larger
dielectric constant, because they have molecular polarization in addition to
electronic polarization. The magnitude of the dipole moment per molecule
for PVC is large because it has numerous polar sites along its chains; one
with each chlorine atom. This will shift the dipole orientation with the
application of electric field. Plexiglas has lower dielectric constant than
PVC because the polar sites at Cl-atoms in PVC are larger than those at O-
atoms in plexiglas. This means that the dielectric constant depends on the
molecular structure of the polymer [18].
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(1) Vector analyzer with operating frequency range from 0.1 to 2000 MHz.
(Y) Sweep generator with frequency range from 0.4 to 2500 MHz.
(¥) S-parameter Test adapter with frequency range from 5 to 2000 MHz.

3.5 Measurement Procedure:

The desired quantities which can be measured directly and displayed on
the vector analyzer are scattering parameters. The planes t; and t, are taken
to be the reference planes of measurements. Evaluation of complex
permittivity requires the measurement of scattering parameters at reference
planes T and Tg. The amplitudes of S;; and Sy, at t; and t, are equal to
those amplitudes of S;; and S;, at Tg; and T, respectively. The sample is
fixed in the middle position inside the holder. Complex permittivity is
calculated from equation (2.2) and then equation (2.3) is used to determine
the conductivity and equation (2.4) to determine attenuation.

4. RESULTS AND DISCUSSION:

Results of measurements are given in the following table :

Dielectric Loss factor Colralifucgilsi ty Attenuation
2
Sample Constant X 10 o 06 (db/m)
From | To | From | To From To From To

Teflon 2.4 2.4

PVC 266 | 293 | 1.50 | 2.77 | 1.52 15.08 | 0.15 | 1.51

Plexiglas | 2.61 | 2.74 | 1.66 | 222 | 1.20 16.61 0.12 | 1.68

16
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diameter. The holder consists of two pieces with total length of 34.4 cm,
fixed together via flanges. The advantage of this type of the line is its ease
of use and analysis.

The signal used for sample testing is transported via flexible coaxial
cable before its entrance and after its departure from the holder. These lines
are linked with the coaxial holder by HP connectors. The length of each
connector is about 4.8 cm, and the medium between the inner and outer
conductors is teflon with 5 mm in thickness. The characteristic impedance
of the holder and the connectors is 50 Q.

The coaxial cable supports TEM-mode, which has no cutoff frequency.
The frequency limit of the experiment is determined by the dimensions of
the coaxial cable. However, an upper frequency limit could exist due to the
appearance of higher-order modes, i.e., if the frequency exceeds this limit,
the coaxial cable will not support TEM-mode [13]. The upper frequency
limit depends on the coaxial dimensions, and it can be approximately given
in terms of the wavelength as A> m (a + b), where a & b are inner and
outer radii of the coaxial cable [14].

The upper frequency limit of the coaxial cable used in the present work
is about 1.8 GHz. The higher-order modes are avoided because they destroy
the desired incident field distribution, and make the interpretation of results
difficult [13].

3.3 Fabrication of Samples:

The samples were prepared from sheets of different thickness. They
were made in the form of annular discs with dimensions identical with the
inner and outer conductors of the coaxial holder. The thickness of PVC and
plexiglas samples is 20 mm, while the teflon thickness is taken to be 10
mm. The samples are smooth and their size fits exactly the coaxial cable.

3.4 Network Analyzer:

The network analyzer is a compact instrument which can be used to
measure complex quantities such as impedance and scattering parameters.
The use of this device is more convenient when rapid and direct
measurements over a board frequency range are required [15]. The
experimental set up includes the following equipments:
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(2.2)
The scattering parameters in this equation are measured at reference planes
Te; and Tes, and they are normalized to the characteristic impedance of the
coaxial line. Planes Tg; and Te; are taken to be the surfaces of the sample as
shown in fig.(2).

The conductivity of the medium can be determined from Maxwell's
equations, and is given by [6, 7]

o =2xf e,6, = (5.6X107")f ¢, mhos/cm

(2.3)

where f is frequency in GHz. Attenuation due to dielectric loss for non-
magnetic and low loss materials (tan & « 1) is given by [8,9] :

a= %\/Z_tan o dB/m

(2.4)
where 1 is the free space wavelength.

3. EXPERIMENTAL WORK

3.1 Tested Samples:

Measurements were performed on three insulating polymers:

(V) Polytetrafluorethylene (PTFE): Its trade name is teflon and it has
good electrical properties [10].

() Polyvinylchlorride (PVC): It is the world's most widely used plastic
and one of the cheapest materials [10].

(¥) Polymethylmethacrylate (PMM): It is known also as plexiglas, and
it is excellent substitute for glass [11, 12].

3.2 Construction of the

Sample Holder: ’ gt
/ Conn
e
The sample holder used - 7
is the flanged coaxial cable ] i

shown in Figure (2). The

. 31
inner conductor is made
from brass with 3.2 cm in | 7

diameter, and the outer
conductor is made from Fig.2 . Coaxial Cable
aluminum with 7.6 cm in

14
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2.2 Scattering Parameters:

The relationship between e
incident and scattered wave _/Q
components of a junction is % T : v
given by the scattering ... % =3 <t T
parameters. Two- port junction % — [ >~_ - _[ %
is shown in figure (1) with \_/
incident waves V', V%, and . w "
scattered waves V| V7. Fig 1. Two portjunction

Quantities S;; and Sy, represent the reflection coefficients at port 1
(plane t, ) and port 2 (plane t, ) respectively, while S»; and Sy, represent the
transmission coefficients from port 1 to 2 and from port 2 to 1 respectively.
Shifting reference planes t; and t, will only affect the phases of the
parameters [°].

2.3 Dielectric Material:

An important quantity related to dielectric material is its dielectric
constant. Relative permittivity (complex dielectric constant) can be written
as:
£, =—=¢,-ic, =¢,(l-itand)

r r r

2.1)

The imaginary part & is called the loss factor of the material, and & is
called the loss angle which is proportional to the ratio of the power lost as
heat to the stored energy in the dielectric material [1, 5]. When the
measurement of scattering parameters is performed in coaxial cable (TEM
mode) filled with dielectric material, and then the relative permittivity is
given by [5]:

£ = (1_511)2_S122
To1+S,,) -8
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1. INTRODUCTION:

The electrical and mechanical characteristics of materials are very
important for different electrical and electronic applications. Knowledge of
their electrical properties such as permittivity (g), permeability (x) and
conductivity (o) is very essential for different applications including;
microwave heating and biological effects [1]. Measurements of € and y are;
nowadays; of increasing importance in telecommunication and in the design
and specification of circuit components. Determination of dielectric loss is
important for the construction of microwave ovens, diathermy applicators
and industrial dielectric heating [2]. In the intermediate frequency range;
i.e; 1 MHz < f < 3 GHz, an appropriate mean to perform measurements is
by using coaxial cable. This cable is capable to support all frequencies from
low frequency (= dc) up to microwave frequencies without any side effects.
Tapered coaxial cable is used as sample holder to perform required
measurements on different materials to evaluate some of their
characteristics for the required applications [3].

The aim of this work is to construct a special coaxial cable, which
will be used as a sample holder in order to measure the electrical
characteristics of some insulating materials in the frequency range 5-
1800 MHz at room temperature.

2. THEORY:
2.1 Structure of Coaxial Cable:

Coaxial cable consists of a round inner conductor and concentric outer
conductor separated by a dielectric medium. The insulating materials used
to separate the conductors must have low loss at high frequencies. Teflon
and polyethylene are commonly used for these frequencies [3] . The electric
field E and magnetic field H of the propagating electromagnetic wave are
confined entirely inside the cable. This is because the thickness of the outer
conductor is; in general; many times greater than its penetration depth

[3.4].
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Abstract

In this work a coaxial cable is constructed to be used as a sample
holder to measure some electrical properties of polymer samples. Complex
dielectric constant, electrical conductivity and attenuation for Teflon, PVC
and Plexiglas are measured at certain frequencies. All measurements are
carried out at room temperature between 5 and 1800 MHz. Measurements of
scattering parameters are carried out using network analyzer device which
measures the magnitude and phase angle. From these measurements dielec-
tric constant, which involves permittivity (real part) and loss factor (imaginary
part), is determined as a function of frequency. Electrical conductivity and
attenuation are measured from their relation with loss factor through the
sample or media. The coaxial cable provided us with a satisfactory method
Jfor measuring electrical properties.
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