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ABSTRACT
The results indicate that the aqueous and ethanolic extracts of Myrtus communis L

are better than Cyperus rotundu^s L. The ethanolic extract was found to be the most
effective antimicrobial agent as compared to the aqueous extract. The ethanolic
extract of Myrtus communis I. was active against all microorganisms investigated
while its aqueous extract, hot water extract showed adjusting activities against tested
organisms when compared with cold water extract .The ethanolic extract of Cyperus
rotundus L. was active against the studied bacterial strains in 400mg/ml and
50Omg/ml respectively except Acinitobacter bumani which showed high resistance to
this extract Both, aqueous extract of Cyperus rotundus I. showed no activity
against tested microorganisms in all concentrations. The results of Myrtus communis
I. showed lowest MIC and MBC of 120 mg/ml. While the results of Cyperus
rotundus I. MIC and MBC between 120-480mg/ml. The Myrtus communis Z. sub -
MIC was highly effective on tested microorganisms' virulence factors than Cyperus
rotundus L. and methanol extract was showed more effective compare with cold and
hot water extract.

INTRODUCTION
Infectious diseases are the leading cause of death worldwide. The

clinical efficacy of many existing antibiotics is being threatened by the
emergence of multidrug-resistant pathogens (1). Bacterial and fungal
pathogens have evolved numerous defense mechanisms against
antimicrobial agents, and resistance to old and newly produced drugs is
on the rise. The increasing failure of chemotherapeutics and antibiotic
resistance exhibited by pathogenic microbial infectious agents has led to
the screening of several medicinal plants for their potential antimicrobial
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acti宙ty(2)。 There are several reports in the literature regarding the

antimicrobial act市 ity of crllde extracts prepared follll plants(3;4)。

Plants have a great potential for producing new drugs of great beneflt

tO mankind. There are many approaches to the search for new
biologically active principles in higher plants(5).ⅣIany efforts have been

done to discover new antirnicrobial compounds from various kinds of

sources such as soil, rrlicroorganisms, anilnals and plants. One of such

resources is folk medicine and systematic screening ofthern rnay result in

the discovery of novel effect市e compounds(6).Further, scientiic

investigation and infollllation of the therapeutic potential of the plant

material is limited(4).

The need of the hour is to screcn a number of medicinal plants for

prollrlising biological activityo Considering, the two traditionany used

medicinal plants belonging to different families were screened for their

antimicrobial properties.ルタr′クs Cο″″ν″おZ Was used as antibacterial

and antimngal(7)。 のクθrツSr。′γ′′夕sL。 (Cyperaceac)is uSed in stomach

disorders,diarrhea and dysentery(8)。

The purpose of this study was to screen the aqueous and ethanolic

extracts of these medicinal plants that could be useful for the

development of new tools as antilnicrobial agents for the control of

infectious diseases.

MATERIALS AND METHODS
Plant material

Two plants(駒r′ッs Cο
“
″γ′おZ&C力 ,θr夕S rο′ッ″グッsL。 )used in the

traditional medicine by lraqi an people, were prepared. Voucher

specirnens of an plants were preseⅣ ed and kept at the laboratory。

According to their ethno phallllacological usages, plant organs used in

this study were the same as used in herbalrnedicine。

Preparation of the extracts

l.Aqueous extracts

The air dried flne powdered plant fruits,leaves and roots(100g)Were

inised in distilled water until complete exhaustion.The extract was then

flltered using Whatrnan No。  l fllter paper and the flltrate was evaporated

in vacuo and dried using either a rotary evaporator at 60°C or a freeze

drier. The flnal dried samples were stored in labeled sterile bottles and

kept at-20° C.

2.I〕 thanol extracts

Ethanol extracts were accomplished according to established protocols.

Each dried plant salnple was ground and extracted in a percolator with

950/O ethanol.About 10 1nl of ethanol per grarrl of plant sample was used.

The ethanol extract was dried under a reduced pressure at 40 
°C. The

dried extract was stored in sterile bo■ les until hrther use。 (10)。
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Microbial cultures
Plant extracts were assayed for antimicrobial activity against sevenisolates of bacteria were used as test microorganisms. The bacterialstrains included Gram-pos itive staphylococcus aureus and, Enterococcus

fecalis; Gram-negative Escherrchti cori, proteus vurgaris, serratiamarcescens, Acinitobacter bumani, Klebsiella pnJumoniae andPseudomonqs aeruginosa.. All microorganisms were clinical isolates,obtained from.the lVlicrobiology Laboratry at Department of Biology,university of Af-Mustansiryai, rruq, and very carefully identified using
standard microbiological methods.
Inoculum preparation

Mueller-Hinton broth (Merk, Germany) was applied for growing anddiluting the microorganism suspensions. Bacteriai isolat., *f.. grown to
exponential phase in Mueller-Hinton broth at 37 oC for l8 h and adjusted
to a final density of 108 CFU/ml by diluting fresh cultures and comparing
with McFarland density. (9).
Antimicrobial bioassay
Determination of antimicrobial activity

Antibacterial activity of the aqueous and ethanolic extracts of the plant
sample was evaluated by the cup plate agar diffusion method. The
bacterial cultures were adjusted to 0.5 McFailand turbidity standard and
inoculated onto Mueller Hinton agar (MHA, oxoid) plates (diameter: r5
cm). A sterile cork borer was used to make a well (6 mm in diameter) on
the MHA plates. Aliquots of 100 pl of extract dilutions, reconstituted in
50% DMSO (fot organic extracts) and distilled water (for aqueous
extracts) at concentrations of 500,400,300, 200, 100 and 50 mg/ml, were
applied in each of the wells in the culture plates previously seeded with
the activity as described earlier. To determine the effect of pH, methanol
extracts in test tubes were treated at a pH of 2.5,5 and 10, using I N HCI
and I N Na-oH, respectively, for 30 min. After 30 min of treaiment, the
extracts were neutralized (pH 7) using 1 N HCI and I N NaoH,
respectively, and then tested for antimicrobial activity as described
earlier.
Determination of Minimum Inhibitory Concentration (Mrc) and
Minimum Bactericidal Concentration gVf nC;

The Minimum Inhibitory concentration (Mrc) of the extracts was
determined for each of the test organisms in triplicate in test tubes. To 0.5
ml of varying concentrations of the extracts (i.s,5, 10, 15,30, 60, r20,,
240and 480 mg/ml) in test tubes, Nutrient broth (2 ml) was added and
then a loopful of the test organism, previousry diluted to 0.5 McFarland
turbidity standard, was introduced. The proc.dr.. was repeated on thetest organisms using the standard antibiotics (ciprofloxacin and
Streptomycin). A tube containing Nutrient broth only was seeded with the
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test organisms, as described earlier, to serve as controls. The culture tubes
were then incubated at 37oC for 24 h. After incubation the tubes were
then examined for microbial growth by observing for turbidity.

To determine the MBC, for each set of test tubes in the MIC
determination,a loopful of broth was collected from those tubes that did
not show any growth and inoculated onto sterile Nutrient agar by
streaking. Nutrient agar plates only were also streaked with the respectivl
test organisms to serve as controls. All the plates were then incubated at
37oC for 24 h. After incubation the concentration at which no visible
growth was seen was noted as the Minimum Bactericidal Concentration
(MBC). (11).
Detection of Microbial Virulence factors

To determine production of lipases, DNase and Hemolysin detection,
all bacterial isolates were plated on agar plates containing it. appropriate
substrates as described below. production of Lipase was assessed using
single-layer agar. Single-layer agar consists of 5o/o (wt/ vol) clarified
butterfat and 1:7,500 Victoria blue B blended into tryptic soy agar
(Difco). After incubation at 37"c for up to 5 days, plates were observed
for the presence of colonies surrounded by dark blue zones. DNase
production was determined on DNase count agar containing l0% Toludin
blue (Difco) and 1000pg/ml cephalotin (Al-Razi). After-incubation at
37"C for 24 hours, plates were observed for the presence of colonies
surrounded by clearance zones. Hemolysin detection was determined on
blood agar plates (Mast, England), After incubatio n at 37oC for 24 hours,
plates were observed for the presence of hemolytic surrounded the
colonies (12).

Effect of sub- MIC on Microbial virulence factors production
All local bacterial isolates were grown in sub -MIC of each plant, after

incubation at 37"C for 24 hours, transferred on agar plates coniaining the
appropriate substrates for virulence factor detection.

RESULTS AND DISCUSIONS
Since ancient times, plants have been a veritable source of drugs.

However, man tends to ignore the importance of herbal medicine activity
of the aqueous and ethanolic extracts of Myrhts communis L and Cyperus
rotundus L. The results indicate that the extracts from the medicinal
plants studied showed inhibition of growth of some of the tested micro
organisms with to various degrees (Table I , Table 2) .

4
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The ethanolic extract was found to be the most effective antimicrobial
agent as compared to the aqueous extract. The ethanolic extract of
Myrtus communis Z. was active against all microorganisms investigated
while its aqueous extract, cold water extract was totally active against all
the microorganisms investigated except in 50mg/ml did not ,ho* uny
activity against the test organisms as well as in l0Omg/ml. The hot water
extract showed adjusting activities against tested organisms when
compared with cold water extract .The ethanolic extract of Cyperus
rotundus Z. was active against the studied bacterial strains in 400mg/ml
and 500mg/ml respectively except A.bumanii which showed t igl,
resistance to this extract . Both, aqueous extract of Cyperus rotundus L.
showed no activity against tested microorganisms in all-concentrations.

In Myrtus communis L. E.coli and p.aeruginosa was the most
susceptible gram-negative bacteria followed by K.pneumonia and
A.bumanii while S.marcescence was the least susceptibla gram- negative
bacteria. Both gram-posative bacterial strains S. aureus uni S.f"rolls have
the same susceptibility (Table l).

None of the extracts except ethanolic extract of Cyperus rotundus L,
exhibited high antibacterial activity against K.pneumonia and
S.marcescence. While have moderate activity againsl others (except
A.bumanii) (Table 1).

The results of this study showed that the organic extracts were more
effective than aqueous extracts. This may be due to the better solubility of
the active components in organic solvents (13).Among the gram-positive
and gram-negative bacteria tested, the gram-negative bacteria *.i. more
susceptible to the extracts. This result, however, is at disparity with an
earlier report indicating that plant extracts are more active against gram-
positive bacteria than gram-negative bacteria ( l4).

Table (3) Shows the results of Myrtus communis L. ofMIC and MBC
determination on the test organisms. The lowest MIC and MBC of 120
mg/ml The result revealed was demonstrated against some bacteria like
K.pneumonia while the MIC and MBC values ranging between z4o-4go
mglml were demonstrated against the rest of the test bacteria. While
Table 4. Shows the results of Cyperus rotundus L. of MIC and MBC
between 120-480m glml.

The low MIC value observed is a good indication of high efficacy
against this bacterium. while High MIC may be an indication of low
efficacy or that the organisms have the potential for developing resistance
to the bioactive compounds. (15).

6



Al- Mustansiriya J. Sci
Vol.20, No 1,2009

wH: hot water extract wc: cord water extract ME: methanol extract
*** = profuse growth

Table -4: Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal

wH: hot water extract wc: cord water extract ME: methanol extract***: profuse growth

Tablc‐3:Minimum lnhibitOry ConcentratiOn(MIc)and Minimum Bactericidal

Concentration(ヽlBC)of ttr′郷εθ″
“
″″おZ.extracts

Organism MIC(mg/ml) MBC(mg/ml)

WH WC ME WH WC ME
S. aureus 240 240 120 480 480 240
S_■θα′な 240 240 120 480 480 240
亜lσο′ノ 240 240 240 480 480 480
A.bumanii 240 120 120 240 480 240
S.marcescence 240 240 120 480 480 240
P.“ lirαιガぉ 120 120 240 240 240 480
Ps.αθ″∠glinοSα 240 120 120 240 480 240
K.pneumonia 240 120 120 120 480 240

Concentration (MBC) of Cyperus rotundus Z. extracts

Organism
MIC (mg/ml) MBC(mg/ml)

WH WC ME WH WC ME
S. aureus +++ +++ 240 ++十 +++ 480
S.fecalis +十+ 十十十 240 +十+ +十+ 480
Eθο′′ +十+ 十+十 120 +++ +十+ 120
A.bumanii +++ +++ +++ +++ 十+十 +++
S.marcescence +十+ +++ 240 +++ +++ 480
P″″αbガお +++ +++ 240 +++ +++ 480
Ps.aeruginosa 240 +++ 240 480 +++ 480
≦.p″θν

“
ο″lia ++十 +++ 240 +++ +++ 480

7
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It seems that the sub- MIC values of the extracts effect on the most

virulence factors of tested organisms. The result showed in (Table 5). The

effect of sub-MIC on DNase production especially in ethanol extract of

two tested plant compared with aqueous extract. P.aeruginosa give high

susceptibility by inhibition DNase production among tested bacteria in

ME and WH, while no effects rise in WC.

Table6. Showed effect of sub-MIC on hemolysin production , these

character was disappeared finally in E.coli by testing two plant extract

and in all type of extracts except in Cyperus rotundus Z. when hot water

extracted on another hand K.pneumonia give stable hemolysin production

in this study .

Table (7) Showed the effect of gram positive bacteria by lacking lipase

production than gram negative bacteria. When affected with sub -MIC of
Myrtus communis L. and Cyperus rotundus L. extract.

The Myrtus communis z. sub -MIC was highly effective on tested

microorganismゞ virulence factOrs batter than qりι″郷 ′。′
“
″″″s二.and

methanol extract was showed more effective compare with cold and hot

water extract.
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Synthesis, Characterization and Structural Studies of New (NrSz) Schiff Base Ligand and Its
Coordination Complexes with Some Metal Ions.

Ahmed
measurements. The following general formula were achieved:
[M(DAPMTSCXH2O)I where M = co(II) , Ni([) and cu(tl),and [M(DApMTSC)]
where M : Zn(II) and Hg(II) ions. The data of microelemental analvsi, ,rnn.rt"j
!]:l).S'!] mo-lar rario. The NMR spectra of the comptexes lznrrloaerrarsbjl ano
[Hg"(DAPMTSC)] proved that bonding of metal ion occuired with thiol anions
.The electronic spectra in DMF (10-3 M) supported by magnetic moments in solid
state revealed octahedral geometries for the co(ll),Ni(ll) and cu(ll) complexes,
square- based pyramidal for Zn(ll) and Hg(ll) complexes.

conductivity measurements of the new synthesized complexes in DMF (l0-3 M)
showed the non electrolytic nature of all complexes

INTRODUCTION
Thiosemicarbazide derivatives have raised considerable interest in

chemistry and biology due to their pharmacological properties. The
importance of these compo unds is mainly due to thelr ability to
form stable chelates with essential metal ions which fungi n..d fo,
metabolism (r-5). 

The sulfur and nitrogen atoms of these compounds may
be involved in coordination.coordination compounds witir
thiosemicarbazides are of both theoretical and practical interest. The
practical interest is associated with the wide use of thiosemic arbazide in
both inorganic and organic analysis(6''). In Inorganic analysis they have
been used as reagent for quantitative determination of a series of metals
ions and in organic analysis for identification of aldehydes and ketons.
The presence of amino and (c:S) groups in thiosem icarbazides make
them potentially bidentate ligands. As a result of tautomeric
transformations of these compounds the number of various possible
coordination complexes will also increase 

(8-r r).

The Cu(II) complex of bis(thiosemicarbazone) has been investigated
to be used as anticancer chemotherapeutic agent and superoxide
dismutase like radical scavengers(''). It is however their use as delivery
agents for radio active copper in new copper based radiopharmaceutical
and the hypoxic selectivity of certain..copper bis (thiosemicarbazone)
complex that has created much interest(13).

In this paper we report the synthesis, characterization and structural
studies of quinquedentate nitrogen- sulfur ligand: 2,6-diacetylpyridine
bis(4 methyl 3-thiosemicarbazonexDApMTSC) and its complexes with
different transition metal ions like : co(II), cu(II) ,Ni(II), zn(il) and
Hg(II).

く
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MATERIALS AND METHODS
Physical Measurements

All physical measurements have been measured at University of

Newcaitie/ UK. Elemental analysis was preformed on a (C.H'N)

analyzer, from (CARLO ERBA 1108). Conductivity measurements

*"ri made with DMF solution using a Jenway Ltd.407l digital

conductometer. Room temperafure magnetic moments were measured

with a Magnetic susceptibility Balance (Jonson, Mattey catalytic system

Division). UV-Vit spectra for the compounds were measured in the

region (i00 I100) nm for (10r M) solution in DMF at (R.T.) by using

Shimadzu 1240 mini UV-Vis spectrophotometer. Infrared spectra were

recorded by using Thermo Electron Corporation Nicolet Avatar 370''H,
,,C NMRspectra were recorded in DMSO-d6 using a Brucker 300 MHz

with a Tetramethylsilane (TMS) as an internal standard for 'FINMR
analysis. Mass spectra were obtained by using EI (+) micro mass

atuospec high resolution magnetic sector mass spectrometer.

Materials
All reagents were commercially available (Aldrich Co.) and used

without further purification.

Synthesis of Ligand
Tire Schiff base ligand (DAPMTSC) Scheme (1) was synthesized as

follows: a mixture of 1:2 mole ratio of 2,6-diacetylpyridine and 4-

methyl 3-thiosemicarbazide respectively in 50 ml ethanol was refluxed

for lir under nitrogen atmosphere. The reaction mixture was cooled and

the white residue separated was isolated by filtration. The ligand was

then recrystalized from ethanol to give white crystals.(yield 75%), ffi.P

(258-260 C").The NMR data (ppm) for 'HNMR: 2.4 (acetyl

2CH3,s,6H), 3.1 (2CH3,s,6H), 7'8 (aromatic Clay H, t,lH), 8'4 (aromatic

Cr:r H and Ctrl H,d,2H), 8.7 (Ntq,4 H,s,2H),10'4 (N1z,z) H,s,2H)'

"bNMR, 13.89 (acetyl 2CH3,2C),31.24 (2CH3,2C), l2l.l8 (aromatic

C1+; H,l C),136.82 (2N:C,2C),148'13 (aromatic Ct:l H and C1s; H -2C),

1 54.15 (aromatic Clzy H and C16y H, 2C), 179.39 (2C:S,2C)'
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pH
cHs + 2 HrN-N:"2*-cr, Ethanol ,

ltS Reflux, lh H一N`o

Ｓ

一　
、

Ｉ

Ｃ３
／
４
Ｈ３

Ｎ

ｌ

ｃ

Ｈ

DAPMTSC

Scheme -1: General route of (DAPMTSC) preparation

Synthesis of metal complexes
The preparation of all complexes is essentially the same and so a

generic description will be presented. To a solution of metal salt in
methanol was added the stoichiometric amount of (DAPMTSC).The
solution was not stirred and a microcrystalline solid was deposited over
the course of th. The solid was removed by filtration washed with
methanol, then diethyl ether and finally dried l, ,u.ro. All attempts ro
grow crystals suitable for X-ray crystallography were unsuccessful.

Iy_R data (ppm) of lZn (DAPMTSCjI: ,FTNMR: 2.44 (aceryl
2CH3,s,6H),3.07 (2CH3,s,6H),7.97 (aromatic C1+; H, t,lH), 

' 
S.i:

(?ry1q. Cor H and C1s; H,d,2H), 8.66 (Nr+,ay H,s,2Fi;.
''CNMR : 13.30 (acetyl 2cH3,2c), 3r.2.4 (2cH3,2c), r21.01 (aromatic
Clay H,lC), 136.82 (2N:C,2C), 148.13 (aromatic Cr:l H and Crrr H.
?9_), 154.15 (aromatic Clzy H and C1o; H,2C).
'HNMR data (ppm) of [Hg (DAPMTSC)]: 2.ag (aceryl 2CH3,s,6H),
3.09 (2CH3,s,6H), 7.87 (aromatic C1+1 H, tJH), g.44 (aromaticCl3y H
T9 Crrl Hd,2H), 8.83 (N1+,ai H,s,2H). Elemental analysis data; color
yield and m.p. for all complexes are given in Table (l).

RESULTS AND DISCUSSION
New Polydantate Schiff base ligand (DAPMTSC) (Schemel) was

synthesized from the condensation of 2,6-diacetylpyridine and 4-methyl
3-thiosemicarbazide. The ligand was charactiiized by elemental
analysis (Table 1), as well as IR, IH, 

''c NMR spectroscopy and mass
spectrum .The IR spectrum of the ligand showed characteristic bands
due to, NH, C:S.,^C:N and C-H, functional groups, Table (2).
The rH and ''c NMR spectra of the rigand displayed signals

coffesponding to the various proton and carbon nuclei Fig-(t; anilz;.
The (EI) mass spe_ctrum of the ligand Fig (3) showed the'parent ion
peak at mlz:337 which is correspond to (M), other fragmenti and their

17
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relative abundance and fragmentation pathways are shown in scheme
(2). U.V.-Vis spectrum of Schiff base ligand exhibited an intense
absorption peak related to the (n-n*) transition, at (330nm) (30303 cm-

';. Th. (n-n*) transition may be obscured by this absorption band.

墨
~・…

:ヨ 鷲彎tt

む

Figure - 1: HNMR spectrum of (DAPMTSC)
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Table - I : Elemental analysis data, color, yield and m.p of [DAPMTSC] and its
complexes with different metal ions.

Figure - 3: Mass spectrum of (DAPMTSC)

Compound Colour Yield% m.pC°
Micro analysis found (calc.)

%

C N H

[DAPMTSC] Vヽhite 258‐ 260 46.56

(46.27)

29.22

(29.05)

5.43

(567)

[Con(DAPMTSC)(H20)] Brown ‘
υ 271‐273. 37.55

(37.86)

23.31

(23.77)

4.95

(4.64)

Nin(DAPMTSC)(H20)] Brown 64.2 269‐272 37.22

(37.88)

24.08

(23.79)

4.18

(4.65)

[Cun(DAPMTSC)(H20)] Dark green 77.4 277-279 37.89

(3744)

23.13

(23.51)

4.98

(4.59)

[Znll(DAPMTSC)] Vヽhitc 65.2

283‐285

38.44

(3895)

24.91

(24.46)

395
(4.27)

[Hgn(DAPMTSC)] ヽヽrhite 73.3

287‐289

2965

(29.13)

1884

(1829)

2.88

(3.20)
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Table - 2: Important stretching vibrations (cm-r) of [DAPMTSC] and its metal
complexes

Compound じ(N―

H)
。(0-H)

し(C‐ H)
aromatic

。(C―H)
aliphatic

。(C=S)
。(C=いD

u (C=C)
Aromatic

。(｀1-0)

じ(■ 1‐ )`

じ(｀ I― S)

lDAPMTSC: 3323
０

０

４

一
ｎ
ｖ

０

９

1312

154'
1515

11■ 9

[ぃまDAPMISC)(H20)]
3203 3350

０

０

ハ
υ
　
一ヽ

や

０

　
８ 156'

1519

1116

４

１

６

′
υ
　
ヽ

一　
＾
υ

４

■

４

lxjl (DAP\,rTSC )(H:O )l
3194 35S5

０

０

０

０

０

９

，
Ｊ

，

一 1571
1505
1152

０

０

０

０

，

一

１

ヽ

）

■

４

[むI(DAP_NITSCIH101]
０

０

０

０

０

９ 15'3
1505

1151

０

０

０

０

，

一

１
１

´，

４

４

l懸 (DAPMISC)]
3205

９

０

９

０

９

９ 1573

ａ
ｖ
　
＾ヽ

一

５

　
４

０

３

［
　

「

一
　

１

１

■

４

[凛轟 (D_4PMTSC嗜 3195
９

０

９

０

９

９ 15'3
1505
1453

４

４
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Reacting equal molar amounts of the ligand and metal salt gave

complexes with a l:1 molecular ratio.The two following formula were

achieved: IM(DAPMTSCXH2O)] where M : Co(II) ,Ni(II) , Cu(II) and

[M(DAPMTSC)] where M : Zn(ll), Hg(II) (Scheme 3). The color,

melting points, elemental analysis and yield are listed in Table(l). The

molar conductivity values, Table (3) are in the range of non electrolytes.

H.cr-ft,+r,
ru-N:..f,,rr,N-,1t

n3c-u-c.r,/ \g,c-N-cH.

Where M= Co(ll), Ni(ll), Cu(ll) Where M= Zn(ll), Hg(ll)

Scheme -3: Proposed structures of prepared metalcomplexes

The (EI) mass specrrum of [Corr(DAPMTSC)(Hzo)] Fig (a) showed
the parent ion peak at mlz(412) which is correspond to lfrrf) of the
complex. Other fragments and their relative abundance and
fragmentation pathways are shown in scheme (4).

Figure-4:Mass spectrum of[CoH(DAPMTSC)H20]
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IR and NMR Spectra
In order to study the binding mode of the Schiff base ligand

(DAPMTSC) to the metal ion in complexes, the IR spectrum of the free
ligand was compared with the spectra of the complexes. The IR
spectrum of the ligand shows band in the region 3323 cm-r which are

assigned to the u(NH) vibration. The bands due to u(C:N) and u(C:S)
vibrations are located in the regions 1547 and l3l2 cm-l respectively.
The (C:S) group is less than (C:O) group and has a considerably
weaker band, in consequence the band is not intense. Identification is
therefore difficult and uncertain. Spectra of compounds in which the
(C:S) group is attracted to a nitrogen atom show an absorption band in
the general (C:S) stretching region. In addition several other bands in
the broad region of l5l5-700 cm-r can be attributed to vibrations
involving interaction between (C:S) stretching and (C-N) stretching (la).

In the spectra of Schiff base complexes the u(C:N) mode of ligand is
found to shift to higher wave numbers. Suggesting the coordination of
the azomethine nitrogen to the central metal ion, in agreement with
previous studies(ls' 16). At far infrared region all the.o.pG".s exhibited
bands around (420-421) cm-t and (406-413) cm-r' which could be
assigned to the vibrations of u(M-N) and u(M-S) respectively (tz-rel. ,n.
most important infrared bands of the ligand and its complexes together
with their assignments are collected in Table (2).

The NMR spectra of Zn(II) complex Figs (5) and (6) and Hg(II)
complex Fig (7) showed the absence of the signals due to NlzyH in rH
NMR spectra and (C:S; in I3CNMR spectrum which were observed in
the spectra of free ligand (DAPMTSC) indicating the thiolization of
(C:S) followed by deprotonation and complexation with metal ions(20'
2t)

｀`
13´

HNMR spectrum of I

24
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Figure -6: T3CNMR spectrum of lZntl (DAPMTSC)I

Figure - 7: THNNIR spectrum of [Hgrr(DAPMTSC)I

Electronic spectra, magnetic moment and conductivity
measurements for the metal complexes

Complexes of ligands with metal ions caused either bathochromic or
hypsochromic shifts of ligand bands. The appearance of new medium
intensity bands at lower wave numbers were observed either merged or
slightly separated from the intra ligand (n-n*) band. These bands were
mainly attributed to charge transfer transition. Further bands with very
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糧 ぶ ∬肌 ∬ 留 驚 l需 ]電鯖 譜 」高 穏 よ謙 Ltti糧

clectronic spcctra of thc ligands and thcir complcxes、 vcrc recordcd in

DMF solution and the clcctronic spectral data,magnetic moment data

and molar conduct市 ity of(DAPMTSC)complexes arc describcd in
Tables(3).

COBALT(ID COMIPLEX
At room temperaturc the magnctic moments ofthc cobalt(H)complex

is(4.55 BM)corresponding to three unpaired electrons.The clcctronic

spectrum ofthc Co(II)cOmplex recorded in DMSO solution displり ed

驚 支階 発 富 写ll∬ 14'ザ罵 υ

Jゝ
σ00 nO(14285 cmJ)● 43

22371 cm~1).ThcSC bands mり bcぶ騨“
Юぬくヽ」D‐4Tぜり,窯威識i]キJttl点慮tand charge transfer transitions rcspc

bands suggests an octahcdral cnvirorlment around the cobalt(II)iOn.

NICKEL(II)COMPLEX
At room tcmpcraturc thc magnctic momcnts ofthc nickel(H)complex

is(2.90 BM)corrCSponding to two unpaircd clcctrons.The electronic

薔 IW酬 尊 雌 醐

郡 鰐 減 )翠朔 部 需
lands may bc assigned to the spin

a1lowcd transitions(3A2g_→
3TIgO),(3A2g_>3Tlg(p))and Chargc transfer

rcspcctively(10'22‐
24).The position of these bands suggests an octahedral

gcomctw around thc nickel(II)iOn.

CUPPER(II)COMPLEX

お (1猟 撃
lil郡

鵠 11鍔 湘 ヂ星T(淵 温 )ツ 滅 FT
Thcsc bands corrcspondcd to thc transitions(2BIg ■〉

2Alg),(2BIg

二〉
2B2g)and Chargc transfer rcspectivcly.Thc position of thesc bands

讐:思訂RT,1謝猟l習獄.Vduc(.84 Btt conims mc d飩
。■ed

ZINC(II)AND MERCURY(II)COMPLEXES
The electronic spectra of Zn(II)and Hg(II)COmplexes exhibited bands

協 魂 温
―
,l諸 議 留 Ъ tti静 )I量農c肥ア (。li卵 調

transitions are observed becausc of flned d_。 rbital. Since the d10

conflguration affords no crystal flcld stabilization,thc stcrcochcnlistry

耀I塁路竜:糧
pl鍋跳.pⅧ塊錦嘩電暮:龍 電」蹴

measurcmcnts ofthcse complexes showed thatthcy diamagnctic.
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ABSTRACT
This work involved the synthesis of new derivative of l,3,4-thiadiazolc through

flrstly Schiff basc(1)Of 2-amino‐ 5‐mercapto‐ 1,3,4‐ thiadiazole(2)was synthesized,

which under、vent nucleophilic substitution with bromoethyl acctate and was foIHled

in the prescnce of EtONao Subsequent reaction Ⅵ/ith hydrate hydrazide lcad to the

follllation of hydrazidc(4)wtth diffCrcnt aromatic aldchyde and ketones gave new

Schiff bascs(5-7)and subSequently heating with glacial acetic acid gave l,3,4-

oxadiazole(8,9,10).SecOndly,compound(H)When reacted wnh f。 1lllaldehyde and

secondary amines and Mannich bases(12,19)waS f011lled.Further more,thirdly,

estcr(3)reacted with T.S,C to give derivativc(20)whiCh Went to cyclization with

NaOH to g市 c triazole(21)and Subscquent of(21)with allyl halide givcs dcr市 at市c

(22)or conVersion instcad led to new derivativc(22)which thrOugh its reaction wtth

di■じrcnt aromatic aldchyde or acid chioridc gave derivatives (24-27).The

synthcsized compounds were elucidated by somc spectЮ scopy methods(IR and

UV)。

INTRODUCTION

w臆 譜 棋 lhttr畿 1翼VHゝ ∬ illi:15闊ち洲 乳 輩
a ncw dcrivatives of l,3,4-thiadiazolc systcms linkcd to Schiffs bases,

estcrs, amidcs, triazoles have becn synthcsizcd . Literature survey

rcvicwcd that thesc flvc― mcmbarcd ring associatcd with divcrse
biological  and  phallllacological  propertics,  for  examplc,  these

dcrivatives are activc as antibactcrials,antiviral, insccticidal agcnt and

as anti― nflalninatry agcnts6‐
10。

Thc abovc obscrvations promoted as to

synthesize the urlreported serics of l,3,4-thiadiazolc dcrivativcs having

thc potcntiany bi。 1。gical active inoietics.
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MATERIALS AND METHODS
General

Melting points were determined in open capillary tubes on
a Gallenkamp melting point apparatus and are uncorrected. The IR
spectra were recorded by KBr discs on nujols with a Pye unicam
SP3-100 spectrometer. UV spectra were recorded with Hitavh 2000
spectrophotometer.
Synthesis of 2-amino-1,3,4-thiadiazole-5-thiol (1)

This compound was synthesized from thiosmicarbazide and CS2 in the
presence of Na2CO3 as reported previourly" .

Synthesis of compound (2)
Compound (1) (0.03 mole) and O-nitrobenzaldehyde (0.03 mole)

were dissolved in absolute ethanol (15 ml). The mixture was refluxed
for 4 hrs. and cooled, the formed precipitate was filtered off and
recrystallized from appropriate solvent (Tables 1,3).
Synthesis of compound (3)

The compound (2) (0.01 mole) in absolute ethanol (15 ml) was added
to a stirred solution of sodium ethoxide (10m1) and the mixture was
refluxed for 2 hrs. After that bromo ethyl acetate (0.01 mole) was added
to the mixture and refluxed for 5 hrs. after cooling, the solvent was
evaporated under reduced pressure and the solid formed dissolved in
ethanol and water added (5 ml), then acidified with HCl. The precipitate
was filtered and recrystallized from appropriate solvent (Tables 1,4).

Synthesis of compound (4)
Compound (3) (0.01 mole) and hydrazide hydrate 99o/o (0.015 mole)

were dissolved in absolute ethanol (30 ml). the mixture was refluxed for
7 hrs., then the solvent was evaporated and the product was collected

and recrystallized for appropriate solvent (Tables 1,5).

Synthesis of compounds (5-7)
A mixture of compound (4) (0.03 mole) and appropriate aromatic

aldehydes or ketones (0.03 mole) in absolute ethanol (15 ml) was

refluxed for 2 hrs. After cooling the mixture was filtered and the solid

recrystallized from appropriate solvent (Tables 1,6).

Synthesis of compounds (Q-tO;
To an appropriate Schiffs base (5-7), anhydrous acetic acid (lOml)

was added and refluxed for 2 hrs. after cooling, the solvent was

evaporated and the solid formed was filtered off and recrystallized from

appropriate solvent (Tables 1,7)

Synthesis of compound (11)
2-3 Drops of glacial acetic acid was added to stirred solution of

compound (1) (0.01 mole) and isatin (O.Olmole) in absolute ethanol

(10 ml). The mixture was refluxed for 4 hrs. then the solvent was

り
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evaporated and the product was filtered off and recrystallied from
appropriate solvent (Tables 1,8).

Synthesis of compounds (12-16) and (18-19)
An appropriate secondary amine (5 ml) was added drop wise to a

stirred solution of compound (ll) in a mixture of ethanol (5 ml) and
from aldehyde (1.5 ml).The mixture was left for I hrs. at room
temperature then heated on water bath for 20 minutes. After cooling, the
solvent was evaporated, the oily product was purified by column
chromatography using silica gel as stationary phase and ethanol as

eluent (Tables 1,9).
Synthesis of compound (17)

This compound was synthesized following the same procedure used

in synthesis of compounds (12-16,18-19) except an appropriate
secondary amine was used (10 ml) (excess) (Tables 1,9).

Synthesis of compound (20)
A mixture of thiosemicarbazide (0.01 mole) and an ester (3) (0.01

mole) in absolute ethanol (30 ml) was gently refluxed for 7 hrs. after
cooling, the mixture was filtered off and the solid recrystallized from
appropriate solvent (Tables 1, l0).
Synthesis of compound (21)
A stirring mixture of compound (20) (0.025 mole) and sodium

hydroxide (0.025 mole as 4o/o solution) (13 ml) was refluxed for
30 minutes. After leaving the mixture for 24 hrs. at 5 oC was filtered off
and recrystallized from appropriate solvent (Tables 1,11).
Synthesis of compound (22)

To a stirring mixture of (21) (0.01 mole) and KOC2H5) (0.01 mole)
(25 ml) at room temperature for 10 minutes, allyl chloride (0.01 mole)
was added. The reaction mixture was refluxed for 7 hrs. After cooling
the solution was neutralized by adding l0o/o HCl, then evaporated till
dryness and recrystallized from appropriate solvents (Tables r,l2).
Synthesis of compound (23)

compound (21) (0.025 mole) was gradually dissolved in concentrated
sulfuric acid (10 ml). the reaction mixture was stirred for 30 minutes,
then filtered off and washed with water till neutralization. The
precipitate was recrystallized from appropriate solvent (Tables l,l3).
Synthesis of compounds (24-26)

These were synthesized by the same procedure used for compounds
(5-7) (Tables l,l4)
Synthesis of compound (27)

The benzoyl chloride (0.002 mole) was added to a stirred solution of
compound (23) in benzene (25 ml) and the mixture was refluxed for

32
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5 hrs. , then the benzene was evaporated and the product was collected
and recrystallized from appropriate solvent (Table 1,15).

RESULTS AND DISCUSSION
Schemes (l-3) were summarized the synthesis of different derivatives

of 1,3,4-thiadiazole. Schiffs bases (2,5-7,11,24-26) were synthesized by
condensation of 2-amino-1 ,3, -thiadiazole (1), its derivatives (4) and
(23) with appropriate aromatic aldehydes or ketones. The reaction is
followed by the appearance of (uy:6s) absorption bands at (1580-1660)
cm-' in their spectra (Tables 3,6,8,14). UV spectra of these compounds
showed two maximum for n- rE* and n--. n* transition and showed red
shift due to conjugation. Ester (3) have been synthesized by the reaction
of compound (2) with ethyl bromoacetate in the presence of sodium
ethoxide through nucleophilic displacement mechanism (SN2).The
reaction is followed by disappearance of absorption band for (uys ) at
3200 cmi and appearance of n.* absorption bands at 1720 crn-i and
1260 cm-t belonging to the (uc:o) and (uc-o) respectively. UV spectrum
of compound (3) showed two intense maxima at 260 nm and 275 nm
due to (n--- n-) and (n--- n-) electronic transition respectively (Table 4).
The treatment of ester (3) with hydrazine hydrate led to the formation of
acid hydrazide derivative (4). The reaction was proceeded by
uncleophilic substitution (tetrahedral mechanism) of hydrazine to the
ester carbonyl group giving the coffesponding hydrazide (4). The
hydrazide (2) has been identified by IR spectrum which it showed the
appearance of characteristic absorption bands near 3200-3400 cm-' dre
to (upg2) and (uys) and 1690 cm-r which belonged to the amide carbonyl
group (uc=o).UV spectrum showed two maxima at276 nm and 301 nm
due to (n- n.) and (n--- a*) transition respectively (Table 9).

Refluxing the Schiffs bases (5-7) with glacial acetic acid for 2 hrs
offered good yields of the coresponding derivatives (8-10). The IR
spectra of compounds (8- 10) displaced peaks at I 700- I '720 cm't , 1660-
1640 cm-r and 1080-1220 cm-t for (u6=s), (uc=N) and (u6-6-s) functions
respectively (Table 7).

The formation of Mannich bases (12-19) was confirmed by the
presence of absorption bands near 2985-2810 cm-r for aliphatic (u6-s)
and at 1260-1350 cm-' due to (us-x) stretching (Table 9).

When the ester (3) was treated with thiosemicarbazide (scheme 3) in
boiling absolute ethanol, derivative (20) was obtained in good yield.
The IR spectrum indicated the presence of a (CONH) function (1640)
cm'r and (C:S) at 11 72 cm-t, in addition to (NH) at 3260 cm-' lTable
10).

Oxidative cyclization of derivative (20) by 4% aqueous NaOH,
produced the corresponding 1,2,4-triazole derivative (21) in good yield,

０
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followed by reaction with allyl chloride in the presence of NaOCzHs

afforded the derivative (22). The structure of derivatives (21-22) were

proven on the basis of melting point and spectral data. The IR spectrum

of 
"ornpotrnd 

(21) exhibited a (C:N) stretching vibration near 1680 cm-
I and (NH) stietching vibration at 3120 cn1-' in addition to (C:S) at

1220 im-t and (SH) stretching vibration at 2620 cm-r (tautomirism)

(Table 11). When the IR spectrum of thioether derivative (22) indicated

the presence of a (c:N) function (1670) cm-rand (NH) at 3150 cm-'

(Table 12). On the other hand, when the derivative (20) was treated

with concentrated sulfuric acid (scheme 3) 1,3,4-thiadiazole derivative

(23) was obtained in good yield. The IR spectrum indicated the

presence of a (C:N) function (1640) cm-r and a doublet absorption

tands near (3240-3390) cm'' for (NH) (Table 13).

Finally, refluxing the derivative (23) with benzoyl chloride in dry

benzene for 5 hrs. derivative (27) was produced in good yield. The IR
spectrum exhibited the presence of stritching vibraiions at 1640 cm-r

and3260 cm-' due to (coNH) and (NH) bands respectively (Table 27).

Table -l: Some l les o -2

岬
Ｎｏ．

Ｃ Name of compounds colour Yield

イ0/.ヽ
Ｍ
。
Ｐ

℃ 鰤
ｓｏ‐ｖｅｎ

1

5-anlino‐ 1,3,4‐thiadiazolc-2‐

thiol

Yc1lowish 90 230‐ 232 Water

つ
´

5-{ [( l E)-(2-nitrophenyl)
methylene]-amino)- 1,3,4-

thiadi azol e -2( 3 H )- th i o n e

Deep
yellow

206‐ 208 Ethanol

3

Ethy[5‐ {[(lZ)‐ (2-itrophenyl)

mcthylenc]‐ amino}‐ 1,3,4‐

thiadiazole‐2(3H)‐ thiOne

Light

bro、vn

70 120‐ 122 Ethanol

4

Ethy[5‐ {[(lZ)‐ (2‐

nitrophcnyl)mcthylenc]

arnino}‐ 2‐thioxo‐ 1,3,4‐

thiadiazole‐3(2H)― yll acetatC

brorvn 48 oily Ethanol

5

2-15 - {[(t Z)-(2-nitropheny I )
methylenel -amino)-2-
thioxo- 1,3.4-thiadiazole-
(2H)-vll acetate hydrazide

Brown 88-90 Ethanol

34
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6 N'[( I Z)-(2-nitrophenyl)-methylene]
z-ls-{K1z)-2-
nitrophynyl)methylenelamino ) -2-
thioxo- 1,3,4-thiadiazole-3(2H)-yll
acetohydrazide

Brown 44 44-45 Ethanol

7

N'-[( 1 Z)-(4-hydroxyphen-
y I )ethy I idene)2-ts - {t0 Z) - (2-
nitrophenyl)methylenel
amino)-2-thioxo- 1,3,4-thiadiazole-
3 (2H)-vl.lacetohydrazide

Deep
brown

138-

140

Ethanol

8

3 - { [4-acetyle-5-(4-hydroxy phenyl_.
4,5-dihydro- 1,3,4-oxadiazole-2-
yllmethyl )-5 - {[(lz)-(2-nitrophenyl)
methylene] amino)- 1,3,4-
thiadiazole-3 (2H)-th ione

Brown ‘
υ 43¨45 Ethanol

9

う
Ｏ

Ｈ
Ч
　

， ｙ

ｎ
　
ｌ
・

- { [4-acetyl-5-(2-itrophenyl)-4,5-
i hy dro- 1,3,4 - oxadiazole -2 -
ll methy I ) -5- {tl Z)-(2-
itrophynyl)methylenelamino )-
,3,4 -thi adiazo I e-3 ( 2H)-th i on e

Brown 45 93-95 Ethanol

10

(3Z)-5‐bromo-3-[(5-thioxo-4,5-

dihydrO‐ 1,3,4-thiadiazole-2-

yl)iminO]_1,3-dihydro-2H― indol-2-

one

Deep
brown

40 80-82 Ethanol

11

(3Z)-5-bromo… 1-[(diCthylamino

)methy珂 -3¨
[(5‐ thoxo-4,5‐ dhydro―

1,3,4‐ thiadiazolc‐ 2‐yl)iminO]‐ 1,3-

dihydro‐ 2H― indol‐ 2‐ one

YeHo
wish

つ
４ 184-

186

Ethanol

12

(3Z)‐ 5‐bromo‐ 1-[(diethylamino)

methyi]-3-[(5‐ thioxo-4,5‐dihydro¨

1,3,4-thiadiazolc‐ 2‐yl)iminO]-1,3-

dihydro‐ 2H‐ indol‐ 2‐one

Palc 70 Oily Ethanol

(3Z)-5-bromo-1-[(diphCnyl amino)
mcthyl]‐ 3‐ [(5¨ thioxo‐ 4,5-dihydro‐

1,3,4-thiadiazole-2-yl)imin01-l,3-

dihydro-2H―indol-2-onc

Pale 80 Oily Ethanol

14

(3Z)-5-bromo-1-[(pyrrOlidin… 1‐

ylmcthyl)methyl]-3‐ [(5¨ thioxo‐ 4,5‐

dihydro-1,3,4-thiadiazolc-2-

yl)iminO]¨ 1,3‐ dihydro-2H‐ indo卜 2-

onc

Deep
brown

75 Oily Ethanol

15

(3Z)‐ 5‐bromo‐ 1‐ [(diCyC10hCxyI
amino)mcthyI]‐ 3¨ [(5¨ thioxo-4,5¨

dihydrO‐ 1,3,4-thiadiazole‐2-

yl)iminO]_1,3-dihydro-2H― indol‐ 2-

one

Deep
brown

50 oily Ethanol

16

(3Z)-5-bromo‐ 1‐

[(dimethylamino)methyI]-3-[(5-
thioxo-4,5‐ dihydro‐ 1,3,4¨

thiadiazole-2-yl)ilninO]-1,3-dihydro―

2H― indol-2-onc

Palc ‘
υ Oily Ethanol

ξ
υ

Ｏ
，
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17

(3Z)‐5-bromo-1‐ [(diCyC10hexyl
amino)mcthyl]-3‐ [(5‐ thioxo‐ 4‐

[(CyC10hexyl)mcthy14,5‐ dihydro‐

1,3,4‐ thiadiazolc-2-yI】 minO]_1,3‐

dihydro-2H‐ indol… 2-one

Brown 65 oily Ethanol

(3Z)-5-bromo‐ 卜[(mOrpholin‐ 4‐

ylmethyl)mCthyl]-3-[(5‐ thioxo‐ 4,5-

dihydro-1,3,4‐thiadiazole-2‐

yl)iminO]_1,3‐ dihydro‐ 2H‐ indol‐ 2-

onc

呻
ｂｒｏｗｎ

‘
υ Oily Ethanol

19

(3Z)-5¨bromo‐ 1-[(piperidin‐ ト

yl)methyI]-3-[(5‐ thioxo‐ 4,5-dihydro―

1,3,4-thiadiazolc‐ 2‐yI)iminO]-1,3‐

dihydro-2H‐ indol-2‐ one

Palc 56 Oily Ethanol

20

2 - {ts - {Xt Z)-(2-n itropheny I )
methylene]amino )-2+hioxo- 1,3,4-
thiadiazole-3(2H)ylI
aceEl ) hydrazinecarbothioamide

Orange 71 HO‐

112

Ethanol-
Water

21

3 -[(5 -mercapto-4H- 1,2,4-triazol-3 -
yl)methy ll-5 - {t0 Z)-(2-
nitrophenyl)methylene] amino) -
1,3,4-thiadiazo I e-2(3 h)+hi one

Orange 58 123-

124

Ethanol

22

3 - [5-mercapto-4H- 1,2,4 -triazle-3 -
y I )methy ll -5 - {t(t Z)-(2-
nitrophenyl)methylenel-amino) -
1,3,4 -thiadiazo I e-2(3 H)+h i one

Light

brown

‘
υ 160-

162

Ethanol-
Water

23

3-[5‐ amino-4H‐ 1,2,4‐ tnazol‐ 3‐

yl)mCthyll‐ 5‐ {[lZ)― (2‐

nitrophcnyl)methylcne]‐ aminO}_
l,3,4‐ thiadiazole-2(3H)― thione

Palc 50 198‐

200
Ethanol-
Water

24 5-{[(lZ)― (2‐

nitrophcnyl)methylenlaminO}‐ 3‐ [(―

5-{[lE)― (2-nitrphcnyl)mcthylene]‐

amino}-4H‐ 1,2,4‐ triazol-3‐

yl)mCthyl]‐ 1,3,4‐ thiadiazolc‐ 2(3H)‐

thionc

Orange ξ
υ 108‐

l10

Ethanol

25

3-[(s- { ( I E)-(4-hydroxyphenyl)
methylene]amino)-4H- 1,2,4-triazol-
3-yl)methylenelamino )- 1,3,4-
thiazole-2(3H)+hione

Light

orange

62 ０

２

３

３

２

２

Ethanol

26

3-[(s-{uE)-(4-N,N-
dimethylamino)phenyl)methelenela
m ino ) -4H- l, 2,4-tnazol-3 -
y I )methy ll-5 - {l(l Z)-2-nitropheny I )
methy lenlamino )- 1,3,4-thiadiazole-
2(3H)-thione

Deep
yellow

50 109‐

110

Ethanol

27

N-(s- { ts - { t( t Z)-(2-nitropheny I )
methylene] amino) 2-thixo-1,3,4-
thiadiazole-3(2H)-yl I methyl )-4H-
1,2,4-triazol- -yl)benzamide

Orange 56 ０

２

８

８

Ethanol

36
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1610

1580

1440-

1500

C―S(780)
N02

(1350,1550)
C=S(1080)
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Table -15: IR and UV spectral data of compound (27)

:ばfHI__卜

/″

~:~ゝ

R=H,CH3

OH

Scheme (1)

―CO NH
(1640)

C―S(790)

C=S(1100)
N02

135031550

-'(*, N-NHN-NH ll -l ll \
Nazcog/csz, _ll t \y' - .cr-N4sA.xr,.rlsAs H

(1) ( )-*o, e\
o \--l ,-, o
il lEtoNa ll

. .,.-'-\ ["*'f'-f"-\,
N-N NHz ll \ -'

血σチす
S

40

Oom, U.V spectrum Characteristics bands of I.R sDectrum "*-t‐No: lλm‐a■1ふ LニュlaÅ ^■ υ C―Harom C-Ifori.r, C=N C=C NH‐ othёrs

27
０

０

５

８

０

６

３

２

３

４

５

０

８

２

１

２
3050 1620 14、 n_1、 zl` 3260



Synthesis of 1,3,4-thiadiazole Derivatives
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(12‐16),(18Ⅲ 19)

NR2=¨ N(CH3)2,¨N(CH2CH3)2,

(17)
|

O―Щ山,〔
:〕

,中
|

Scheme (2)
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ABSTRACT

ぬbl計:ir:嵐」鷺lF謎:ル∫)f常り町JdmC)Amh倒 面pガ
“
J―

complexes of the transition metal salts

(CuC12・ 6H20,MnC12・ 4H20,FeCi3,COC12・ 6H20,NiC12・ 6H20,and ZnCら
.2H20)・

The ligand and its complexes were charactarized by the fOllowing techniques .

clcmental rnicroanalysis , IR spectroscopy , UV 一vis . Spectroscopy , aton五 c
absorption,magnetic susceptibility,and MOlar conductivity in O,001 M DⅣ IF as
solvent.

The ligand and its complexcs werc studicd by using thcoretical rnethOd,program,

Ab―initio and semiemprical(PM3)by calCulation offO:IIlation energy,bond encrgy

,bond length,and geometry optimization.
The thcoretical results ofU.V― vis.spectra and I.Ro spectra show.

hh pra∝たJ spe∝ra.

INTRODUTION
Ab- initio molecular orbital methods are the most accurate and

consistant because they provide the best mathmalical approximation to
the actual system . The term ab- initio implies that the computations
were based solely on the laws of quantum mechanics, the mass and
charges of electrons and atomic nuclei and the values of fundamental
physical constants such as the speed of light or Planck's constant were
contain no approximations(z).

semiempirical methods increased the speed of computation by using
approximations of Ab- initio techniques (by limiting choices of
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molccular orbitals or cOnsidcring only valamcc elcctron(3),which have

bcen fltted to cxpcrimental data(fOr instancc,Structurcs and fomation

encrgies of Organic moleculcs(4)).until rccently(5).Thc sizc Of many

energetic moleculcs,placed bcyond the scopc of Ab‐ initio calculations

, so prclirninary thcOrctical studies wcre prcfonncd using scIIni ―
cmpirical tcchniques.However,scrni― empirical lnethOds havc been
calibrated to typical organic or biological systems and tend tO be in

躙 憮 s7nttF‰ 」:::驚:記
)hydЮ

gen bondng,Chemた J

MATERIALS AND METHODS
Materials : All the Chcrnical and the solvents were supplied by

BoD.Ho chernicals Or Fluka,and in a high purities.

Instruments : Thc ligand and its complcxcs were charactcrized by

ど品_鶏留3y臨縄器1服ユ;・LiFttt結」u3肝 sユ庶
photorneter,and KBr or Csl disc.

Elemental analysis(C.H.N。 )were prcfolllled by micro analytical unit
using H 06 CH.N.clemcntal analysis(BaSra uni.,College of Sience.

Thc perccnt agc of thc transition metals of thc complcxcs were

dcterlnined by using Schiinadzu A… A‐670 flam spcctrophotomcters.

The clcctronic spectra were recorded in the rangc of(200‐ 800)nm
using Schimadzu 2000 in O.001(DoM.S)

The magnetic susceptibility was measurcd by using Balancc magnetic

susceptibility model NIISB― MKl at room tcmperaturc and thc foralys
method.
Ligand Preparations(1)

a…  The ligand was preparcd by the rcaction of 4‐ Amino antipyrine
with acetyl acetonc.An cream crystals were collccted as 4‐

EN―

{ノ
li:PI13':琴:LII[Ijζ]1)1[1鍛Irinc ofmp. 134…

136 °C
b… (0.0105 mol,3gm)of 4[N… (Accり l iSOprOpylidenc)aminO]

antipyrine was dissolvcd in(20 nll)abS01utc alcohol and(0.0210

mol,1.91gm)of thiOSemicarbazidc in(10 ml)hOt ethanol were

addcd.then thc m破ture was refluxcd for(5h).ThC mixture was

coolcd and lcft over night for crystanization,a crcame crystals

were collected of Schiffbase tabL(1).        .
Complexes Preparations(1)

(0.263 mmol, )of metal salts was dissolved in(5 ml)of
absolute cthanol addcd to a hot solution of(0.263mmol,2.316gm)

of thc ligand in(25 ml)abS01utc cthanol and thc m破 turc were
renuxed for(4 hours),coolCd and lei for(3dγ s)tO CwStallinc.
table(2).
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ies of the li d and its

RESULTS AND DISCUSSION
Practical physical properties
(C.H.N) analysis showed that the molar ratio of metal to ligand were

(l:1) or (l:2) . for all complexes, the complexes shown a solid stable

coloured crystals and were a nutral or a positive charge complexes .

They showed a low ability to dissolved in water or ethanol with
exceptions and high ability solvation in DIM/S and DMSO solvents .

Table‐ 18 The nd and lts com xes

Compound Formula Yield% M.P。
°C Crystals

ligand 34 145‐ 147 Creame

CuII(L) Cu2(L)2 51 195‐ 197 Brown

NiH(L) Ni(L) 60 240‐d Green

CoII(L) Co(L) 70 180-182
Dark

Brown
FcIII(L) Fc(L)C12 45 250‐ d Dark red

MnH(L) Mn2(L)2C12 72 110‐ 112 Millkv

Table“2:C.HoN.micro nalvsis for the lieand and its com

Compound
Micro analysis practical (P) (theoretical(T))
C% H% N% M%

Ligand
49。 85

(50.04)

5.23

(5.83)

28。92

(29。 19)

Cu2(L)2
44.31

(43.61)

5.06

(5.08)

24.68

(25.44)

12.50

(12.80)

Ni(L)
44.98

(44.04)

4.96

(5。 13)

26.44

(25.69)

12.70

(11.97)

Co(L)
44.73

44.03

4.92

(5.13)

26.51

(25.68)

12.50

12.00

Fc(L)C12
40.12

(38.67)

5.07

(4.51)

21.39

(22.56)

11.12

(10.67)

Mn(L)zClz
40.11

(38.73)

5。 00

(4.51)

22.41

(22.59)

10.23

(9.85)
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I.R. Spectroscopy :

The I.R. spectroscopy is one of the good identification method
for the ligand and its complexes . The 1.R. tp.rtra of the ligand
showed absorption bands at (2g90 , 2960 .r-,) , which ir.r.
assigned to stretching vibration of aliphatic methyl groups Fig (3) .

Two bands appears at (1600-r_640 cm-r) *.r. usign"a to strJctring
frequency of (c:N) group , 

(7) which shifted to u- lo*.r frequenci
about (10-30 cm-') which supports the formation of complexes fii
(4) , that Indicates showing of (N) atom of azomethene (c:N) ii
linkage with metals which appears in the complex spectra at band
(490-430 cm'r) assigned to 1M-ry coordination ,t,.

The appearance of band at (1460cm-r) assigned to stretching band
r (C:S) group for both the ligand and its complexes .Fig (3).
A medium band appears at (980cm'r) assigned io stretching
frequency of (c:S) group , which shifted to a lower frequency in thi
complexes about (30-60 cm-r) Indicating of (S) atom ioordinating
with metal . (M-s) appears in the complexes spectra at
(370-320 cm-r).

The ligand and its complexes did not show any bands near to (2570
cm-') which is indicating that there were no bands assigned to (S-H)
group , which means that the ligand in thioketo form (sl .

From above the results that the ligand act as tetradentate with
metals ions (Mn2*, Fe'* , Cor* , Niz*-, Crr*) to the atoms (N) of
azomethane (C:N) and (S) atom of (C:S) group table (3) .

The theoretical vibratianal frequencies(r0) were calculated using
Ab-initio and (PM3) methods which confirmed the practical results
as table (3) shown , the error percentage was between (1.9-9.2%) .

Table-3:Expeninental and the,IiliCl■
,lr,1,Ffi11llequencies fOrtheHgandandits

P=Semi empirical(PM3),a=Ab一 initiO at high level(MP3 6-51G)

COm ν Cm

Comp. vNⅡ Nc=N N(NN) V(C=S) v(MN) V(MCD
Ligand 3360

a(3378)

1630

a(1610)

1450

a(1448)

980
a(1005)

Ni(L) 3360,3280
p(3402,3295)

1615

P(1600)
1430

P(1428)
920

P(945)
440,340
P(469)

P(320)
Co(L) 3360-3280

P(3395-3270)
1620

(1620)

1430

P(1390)
950

P(965)
430,350
P(355)

P(345)
Fc(L)CL2 3360-3280

P(3297-3305)
1610

P(1618)
1420

P(1426)
920

P(935)

470,370
P(520,

392)

280
P(315)

[Mn(L)CI]
2

3360-3280
P(3310‐3285)

1620

P(1635)
1420

P(1399)
920

P(935)

480,370
P(510-395)

300
P(310)
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U.V- Vis Spectra scopy :

The U.v-vis spectra of Ligand was curled out at concent ration of
(l0r M) using DMF as solvent showed bands in the regions (306 nm)
which assigned to (zr - 7r*) transition of (c:N) group , and the other
band of (339 nm) assigned to (n - rr*) transition , assigned to the (-
CH:N - NH-C:S)NHz) .

The metal complexes showed the following electronic transition , as
for Cu metal complex which had a squar planer geometry .2Brg --- 2Eg
2Brg --- 2Arg

Those transitions appear at band (33112 cm'r) (e) . table (4) for the
metal . Lig,and transition , and for charge transfer (I.-M) band appears at
(23809cm-t) frequency assigned for transition ,Eg' --- 2Tz'E *ni"n
suggest that the complex is a square planer('0). Table (4) .

The effective magnetic moment of currrr complex (peff: 0.6 B.M.)
suggested to be squer planer as in table (4) .

The theoretical results of the electronic spectra of cugry complex
using semi- empirical (PM3) methods exhibited bands at ei23l l cm-r ,
24222 cm-r) , which is suggested a square planer geometry The
theoretical results were compatible relative to practical results as shown
in table (4) .

The Nirrrl - metal complex shows two bands appears at higher
intensity than the ligand field bands , at frequencies 1J+0+3, 166391m-
') , the first band assigned to the charge transfer , and the second band
assigned to the electron transitions ('A,g,:- 'Eg ) , ( lArg * ,B,g 

)
which suggested a squar planer geometry (r0).

This was approved by the magnetic moment measurements , which
was (peff : 0.0 B.M.) . The theoretical calculations , using semi-
empirical (PM3) method leads to a good results comparing to the
practical one , table (4) .

colrry - metal complex had a di , and Hexa- dentate coordination
which form an octahedron geometry with high spinning at (t2gs -- eg2 )
apart fromthis complex which showed a squar planer geometry table
(a) . The electronic spectra showed two bands the first at frequency
(3389s .*-]) assigned to charge transfer , and the second band at
(16529 cm-r) refers to the traniition (oA, - 

ot,(p) ) , and this was
accomplished by the magnetic susptibility measurements , which was (
peff : 4.2 B.M) and the theoretical calculations which confermed the
practical results table (4).

The Mqn; and Ferur) metals have a most stable states , due to (3ds)
electron configuration (half filled) which a rise one term symbol (36)
with no degeneracy in the crystal field , the transition is forbidden due
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to laport principle , the crystal showed a faint coulours and low spectra
intensity .

The Mnlrry and Ferru) - metal complexes showed an octahedral
geometry with low spinning from the magnetic susptibilty
measurements ( peff : 2.0 ,2.8 B.M.) . respectively .

The Felrrry, metal complex showed two bands at(34013.24096 cm-l)
assigned to the transitions (uA,g -+ oTzg ) and (uA,g -+ ,A,g 

)
respectively , on other hand , MnII - metal complex showed three bands
as shown in table (4) .

Both transitions refers to octahedral geometry , this was confirmed
by the theoretical study using (PM3) method , there were an effor
persent in value between the practical and theoretical results due to the
orbital contribution of the complexes table (4) .

Table -4: practical and theoretical U.V.-Vis Absorption spectra and the magnetic

a: Ab- initio, P : Semiempirical(pM3)

Bond length measurements .

The Gaussian suite of soft ware was employed through out this
study , optimization of enerry was carried out for the model systems .

The initial state for structure did not give bond lengths naturally , so that
the geometry optimization was used for correct bond lengths
Parameters calculations were optimized of bond length for the free
ligand and its complexes by using the semiempirical (pM3) at energy
optimization by (0.001 Kcal I mol) to give a good agreement wiih
experimental data for similar compounds(") , as shown in table (5) .

moment for the li and its com

Comp.
Magnetic
Moment

B.M.
Transitions Absorption

Bands (cm-') Geometry

Ligand Π ‐π*

n ―π
*

32680
25640
3201l a

25722a

[Cu(L)]2 1.4
C .T.

'Eg --'Trg
33112   33302(P)
23809   24008(P)

Square
Planer

Ni(L) 0.0
C .T.

'A,g -tB,g
34013   33860P
16639   16662(P)

Square
Planer

Co(L) 4.2
C .T.

oArg 
-oT,g

33898    32620(P)
16529   18410(P)

Tetrahedral

Fc(L)C12 2.0 み:|::二 lTli
34013   32100(P)
24096   24046(P)

Octahedral
Low spin

Mn(L)CI]2 2.8

C.T.

6れ』等ご1鷺 lg)

31746   32220(P)

26178  26811(P)
20704  22122(P)

Octahedral

49



-5: Selected bond lengths (A)' for the lieand and its complexes.
Comp. ―NH, =NNH C=N C‐NH C=NM MCI
Ligand 1.01 1.442 1.30 1.34
Cu(L) l.08 1.358 1.38 1.42 1.98 2.12
Ni(L) 1.07 1.362 1.39 1.32 t.94 2.16
Co(L) r.07 1.368 r.37 r.32 1.92 2.10

Fe(L)Cl, l.00 1.422 1.37 1.40 1.88 2.22
Mn2(L)2C12 1.01 1.432 1.44 1.44 1.96 1.24

Al- Mustansiriya J. Sci Vol. 20, No l, 2009

Tablc Selected

Optimized geometry and Energies
calculations of parameters were optimized to give a good agreement

with experimental data and may serve well for another complexes
arrangements of these ions The conformations of the host and
complexes obtained from (M.M) calculations , were fully re- optimized
to estimate the binding energy and the enthalpies of formation for the
complexes using (PM3) method..,. since these energies directly
connected to complexation energies 

(12).

A E complexation : E complex - (E ion + E Ligand )
A H' : AH complex - (E ion + E Ligand )

These energies were calculated using (PM3) method at geometry
optimization of (0.01 Kcal lmol ) , as it shown in table (6) .

Tabl

Suggested formula for the complexes
The theoretical calculations (vibrational and electron transition ,

Geometry optimizations ) were proved that the ligand coordinates
through (N) and (S) atoms and has neutral tetra dentate formula as a
square planer and octahedral geometries as shown in figs 1,2,3, .

Conclusion:
This theoretical study proved that the progrmable chemistry can be

compatible with experimental results for all the physical , spectroscopy
and thermodynamic parameters .

e -6: Total energies in (J / mo br the ligand and its complexes

Comp.
Semi-empirical (PM3)

Symmetry GeometryAE
comDlexation

AHn AE binding

Lieand -4676.63 l12.38 -2634.92 Cl Square planer
Cu2(L)2 -5240.04 -2116.24 -4668.22 Cl Square planer
Ni(L) -2921.20 -1423.60 ‐5231.64 Cl Tetrahedral
Co(L) -3119.00 -1322.80 ‐2264.49 C: Octahedral

FefL)Cl, -3123.60 ‐1823.23 -3114.02 Cl Octahedral
MnダL),Cl, -3948.24 -1278.20 -4146.22 Cl Octahedral
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The effor between the theoretical and experimental data was

between 2-8 % .

(A)

Carbon
Nitrogen
Metal
Chlore
Sulfer

(c)

Fig- l: Theoretical Geometry of ; A-Ligand
B- M[L] Complex, ( M;Cu,Co
C-MlLlCl2(M;Fe,Mn)

(B)

く
υ
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ABSTRACT
cdSe compound was prepared in evacuated quartz tube. By mixing cd and

Se elements with molartic ratio and the mixture heated inside the quartz tube then
the product grinded carefully, and examined by X-ray and the product found to be
polycrystalline CdSe with hexagonal lattice, then CdSe thin film was prepared by
thermal evaporation technique. The film was deposited on a glass substrate with
deposition rute(24/s), substrate temperature (T,) 200oc and the thickness was
3600A. The electrical and thermal measurements shows that the film appear to be
n-type semiconductor while optical measurements shows that the film have one
energy gap and the electronic transitions are direct.

INTRODUCTION
Thin films one of important branches in solid state physics which

deals with systems have very small thickness (less than 1pm), and that
will allow to study its physical properties for some materials which can
not be study in its normal case(r). In general thin films have a wide use
in production of mq^!y important devices and have many electronic and
optical applications(z).

The methods of preparation of thin films differs according to the
characterizalions, size, the material type, the purpose and the coast of
preparation(3'4).

CdSe is belong to the II-VI group compounds is well known as a
very good photoconducting material(s), it's used in electrophotography,
photoconducting, photovoltaic cells thin film transistor and lasers, and
recently they occupy wide filed in nanostructure and photonic
techniques.

The electrical properties of CdSe films depends on the method of
preparation and deposition parameters as consequence of variation
stoichimetry and microstructure, so that the predominate scattering
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mechanism has been attributed to potential carrier scattering(6),
intercrystalline potential scattering(7), or combination of both(8). CdSe
have high absorption coefficient (10*5cm-r) for important
electromagnetic spectrum (IR-Vis)(e).

MATEzuALS AND METHODS
The CdSe powder was prepared from pure Cd and Se powders

there purity are about 99.999%. The materials were weighted according
to their atomic percentage and the mixture was heated inside evacuated
closed quartz tube in electronic furnace the mixture melted at ll00oC.
The temperature of the furnace kept at this degree for two hours to get a
complete melt and increase the homogeneity of the compound, then the
melting alloy was cooled rapidly (Quenching) using water. Then the
compound grinded carefully to get fine powder of CdSe which is
examined by X-ray diffractometer.

The CdSe film was prepared using thermal evaporation method in
vacuum (2*l0r torr) using Edward E306 device.

The CdSe powder was evaporated from molybdenum boat on a
glass substrate with deposition rate(2Als) The substrate temperature (T,)
was 200"C. The electrical measurements (D.C. and Hall effect)
measured using Keithly 616 electrometer and the absorption and
transmission spectra of the film was measured by using (SP-8-200-Pey-
unicom) double beam recoding spectra photometer (uv-visible) in the
wave length range (350-850)nm.

RESULTS AND DISCUSSION
The prepared powder was examined by X-ray diffractometer and

according to the (ASTM) card it is confirm that the powder was CdSe
(Fig.l).

After the film preparation the electrical conductivity was
measured in temperature range 300-473K. The activation energy (Eu)
was estimated due to the equation(10):

σ=Q助寺 ¨
(1)

where oo:Minimum metallic conductivity. o: Electrical conductivity,
Ks: Boltzman constant, T: Temperature

This equation shows the dependence of the electrical conductivity
on the temperature. So rhe plot of lno against (l0rT) (Fig.2) gives rwo
straight lines. The..figure shows two values of activation energy due to
two mechanisms(r r) (Eur:0.0 952eY,Eu2:0. I 37eV)

Then Hall effect was studied where Hall coefficient was
estimated according to the equation'(10)
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R,=W ..e)N I*B
where t: thickness of the film (36004), B: magnetic field (0.257x10-a
Tesla

Due to (Fig.3) and according to equation (2) Hall Coefficient
(R11) was estimated and found to be (-7.499cm3lv.sec), the (-ve) sign of
Rg meills that the charge carriers are electrons and the semiconductor
was n-type then the electrical conductivity was estimated from the
equation:

I

p

n- ..(s)

where e = y!, R: Resistance , A: area f the film, L: Length of the film

The value of o^was 0.022 (O.cm)-t and the mobility of charge
carriers was 0.l649cmzlv.sec according to the equation:

p = Ru.6 ..(4)

Then the concentration of charge carriers (n) was 8.33*1017lcm3
due to equation (5)

I

..(3)

..(6)

energy (E,) was estimated due to

Rn'e

The thermovoltage generated by the film was examined with
temperature range (300---+473K) at first Seebeck coefficient (S) was
estimated due to equation:

dLV
AT

then the thermal activation
equation:(lo)

.s = -Ku [:-. r-le [K"I _]

From (Fig.4), the E, value was (0.191eV) and the Seebeck
coefficient was found (-ve) value inducting n-type conductivity of the
film which confirm Hall Results.

The n-type film is due to the excess of cadmium atoms more than
selenium atoms which lead to make donor level inside energy gap.(12'13)

..(7)
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The optical absorption edge found by plotting a curve of (ohu)2
against (hu) (Fig.5) and according to the equation:

ahu - B(hu - E, )' ..(8)

where B: constant (the slope of tangent to the curye in (ev/cm2; units;,
rll2 for direct transition, Er:Energy gap and found to be l.g2 ev,
cr:absorption coeffi cient

The electronic transitions are direct according to the high values
of cr (cZl04cm-l).(ro)

CONCLUSIONS
1. cdSe compound was prepared and it was found to be

polycrystalline structure.
2. According to Hall coefficient and Seebeck coefficient the film

was n-type semiconductor thin film.
3. The film has two electronic activation energies.
4. The film has one energy gap with direct transitions because of the

high values of absorption coefficient (cr).
The results in this research are compared and found to be agree with
other previous and recent sfudies(10'la).

I E .!
ll'elilillt
L__jt**JulJ

Figure - l : X-ray diffraction pattern for CdSe powder
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ABSTRACT
The longitudinal proflle of extensive air showers(EAS)is depend on the energy,

type and mass of the incident primary particlc.Onc of its characteristics,the

atmospheric depth of shower ma対 mum o編蘇),iS Oncn used to reconstruct thc
elemental composition of primary cosmic rays.The number ofcharged particles oヾ )

in EAS as a function of atinospheric depth is intimatcly related to thc typc and

energy of thc prirnary particle. The dependence of thc particle number maximum

駆増;lattξ軍部liOTPT糧 電話liI T署されど:∬酵鷺鷺諄
dcpendence be● veen,ca and 10」。for electromagnctic,hadronic and nuclcar

showers ls observed.

INTRODUCTION
An air shower is a cascade of particles generated by the

interaction of a single high energy primary cosmic ray particle with the
atmosphere. The secondary particles produced in each collision - in case
of a primary hadron mostly charged and neutral pions - may either
decay or interact with another nucleus, thereby multiplying the particles
within an extensive air showers (EAS) [, 21. After reaching a

maximum (X,*) in the number of secondary photons, electrons, muons,
and hadrons, the shower affenuates as more and more particles fall
below the threshold for further particle production. A disk of relativistic
particles extended over an area with a diameter of some tens of meters
at 10ra eV to several kilometers at 1020 eV can then be observed at
ground. This magnifying effect of the earth atmosphere allows to
instrument only a very small portion of the EAS area and to still
reconstruct the major properties of the primary particles [3].

Due to the nature of the involved hadronic and electromagnetic
interactions and the different decay properties of particles, an EAS has
three components, electromagnetic, muonic, and hadronic. On average,
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a l0r5 eV primary proton will produce about 106 particles at sea-level,
80 % of which are photons, l8 oZ electrons, 1.7 % muons, and about 0.3
o/o hadrons [4]. Neutrinos will also be produced by weak decays of
particles, but they remain unseen by ordinary EAS experiments. During
their propagation through the atmosphere, relativistic charged particles
will also produce Cherenkov light [5].

In this paper, the number of charged particles in EAS as a
function of atmospheric depth (called longitudinal shower profile) is
closely related to the primary particle type and energy. In the energy
range 1013-1016 eV, it is shown, that the primary protons produce
showers that develop, on average, deeper in the atmosphere than
showers of nuclei like iron nuclei. The atmospheric depth at which a

shower exhibits its maximum of charged particles, X**, is well
correlated with the enerry of the primary particle Eo. Therefore, both
the mean depth of maximum and the width of the X,o, distribution hold
important clues about the elemental composition of the primary shower
particle [6].

Theoretical calculations of showers in atmosphere
I Electromagnetic Cascade

Electromagnetic cascade showers is one of the most striking
phenomena observed in high-energy cosmic rays and were discovered
by Blackett and Occhialini [7]. High-energy electrons lose most of their
energy by radiation via bremsstrahlung effect and therefore produce
high energy photons. These high energy photons, in turn, undergo
materialization (the pair production process is dominant beyond 100

MeV) or produce Compton electrons. These electrons and positrons, in
turn, radiate new photons which again undergo pair production or
Compton scattering, if their energy is sufficiently large. This
phenomenon is often referred to as a multiplicative shower or cascade
shower (See Fig. l.) [8, 9].
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Figure‐ 1:Atmospheric cascade l― primav particles(prOtOn,nuclei),2-secondary

nucleon(prOtOn,neutron),3‐ charged pions π
士
,4-Inuon produccd from pions decay,

5- /‐quanta produced from π
O dccay, 6‐

points of interaction, 7‐  points of decay

[10]・

In a cascadc showcr, an electron or positron radiates a singlc

photon  aftcr  travcling  onc  separating  length  え′In 2,  where

4=37g/θ″
2,is thc radittionに ngth in the mcdiumo Aier ttaveling

the samc distancc,photons separate into θ
±
 pairs.In either instancc thc

encrgy of a particle(cleCtrOn or photon)iS Cquany dividcd bc● Ⅳcen h″ o

outgoing particlcso After″ separating lcngths,the showcr size is Ⅳ =2″ .

Multiplication ceascs when thc cnergics of the particles rcach thc

critical ener野  ィ (Where ζ =85g/c″
2),be10W Which radiat市

e

cnergy loss becomcs less than conisional energy losscs.Ifwc considcr a

shower initiated by a singic photon with cncrgy鳥 。The ShOWer reachcs

ma対mum size Ⅳ=Ⅳmttwhen aH patticles havc cnergy equal to ζ
when[6]

E。 =ζⅣm小・

(1)

Thc penctration dcpth X、欲 at which thc showcr rcachcs
maxirnum sizc is obtained by detel11lining the numbcr of separating

lengths″c requircd for thc cnergy pcr particle to be reduced toこ :。 Since

Ⅳm_=2″
で
,wc Obtain from Eq。 1[6]
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In atmosphere, the number of the generated electrons l/, is given
as: [6]

N, =1oo[+'l 
". 

(3)
110',', l

The depth of electromagnetic shower maximum X{* is given as [6]:
χ

“

Ⅸ=″εえ″h2=ム h仏 /α
)。 (4)

2 111adronlc Cascade

Thc Hadrons in atinosphere interact a■ cr traversing onc layer,

producing ptth charged pions(π 士
)and O.5♂咤h neutral pions(π

O),WhCn

the atrnosphcrc is imagined in laycrs of flxcd thickncss えρ ln29where

え′=120g/σ′22 is thc interaction lcngth of strongly intcracting

particlcs. A neutral pions dircctly decay to photons, initiating

clcctromagnetic showcrs.Charged pions continue through another layer

and interacto The process cOntinucs until thc π
±
 fall bclow the critical

encrgy〃 ,(ィ =85g/ε″
2),where they then are all assumcd to decり

,

yiclding muOns(μ ).IfWC COnsidcr a single cosmic ray proton cntcring

thc atmosphcrc with cnergy EO .Aftcr″ of atmospheric layers thcrc are

Ⅳπ=(ハ「cJl)″
 tOtal chargcd pionso Assunling equal division of cnergy

during particle production,thesc pions cany a total cncrgy of(2/3)″ EO.

Thc remainder ofthe prirnary cnergy 」EO has gone into electromagnctic

showers fronl π
°
 dccays.The energy per chargcd pion in atinosphcric

layer″ is therefore[6,7]

E=π
(3/2Ⅳ

`ヵ

)″

Aftcr a ccrtain number″ c of interactions,

criticd encrgy ofpions〃 therefOre[6,7]

鳥

E, becomes less than

ヽ

ノ

　

　

ｅ

φ

　

ｔｈ

(6)

where N.6 given as a constant value equal to l0 [6]. The number of
muons in the shower is obtained using Nr=N, =(N,o)'". Using Eq.5,

the energy dependence of the muon size is shown through the relation
[6.l: 

r 1085Nu=l+l (7)
15. l

The first interaction occurs at an atmospheric depth
X o = )"nln2 = 59 g I cm' . Using Eqs. (a) and (6) we can find 16, 7):

χl塩 =χO+41n(島 /3こ″ζ). (8)

ln(3/ 2N,o)'
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Fig.2, shows the number of charged particles in the shower for
electrons, muons and pions in the energ;, range l0r3- 1016 eV. In that
figure shown that, the number of particles will reach to maximum
through the development of shower in atmosphere.
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Figure-2: The number of charged pa(icles in atmosphere: Dashed line for muons
and pions (Eq. 7); solid line for electrons (Eq. 3); dotted line represent the number
of panicles at maximum ( Eq. I ).

3 Nuclear Cascade
The resulting nuclear-initiated shower properties are easily

expressed in terms of the corresponding quantities of a proton shower
with the same total energy Eo . The depth of shower maximum in terms
ofnuclear cascade is shown as [6]:

xl*=xk- ).,tnA, (e)
where A is the atomic number of particles. Figure 3. demonstrates the
depth of shower maximum for electromagnetic, hadronic and nuclear
cascades for photons, iron nuclei and protons initiated in the shower in
the energy range l013-1016 eV.
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Figure-3: Depth maximum versus primary energy for air showers. Dashed and
Dashed Dotted lines: photon and iron induced electromagnetic showers; Solid:
proton induced hadronic shower; Dotted: Iron induced nucleai cascade.

Figure 4. shows a good results for depth of shower maximum
dala for primary proton in comparison with the experimental data
(TtrNKA Array [11], SPACE-VULCAN [12] and cASA-BLANKA
[13]) in the energy range l0r3-10r6 eV.
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CONCLUSION
In the prcsent work wc studied and analyzed thc dcvelopment of

chargcd particlcs cascade in atmospherc.The dcpendcnce ofthc particle

number ma対 mum position,2稀αx,in air showers as a inction ofparticle

i:鴫 争 FTTl諦 t∬
∝野 mn"」

「

hav padd∝ 島=
l in this cnergy range thc linear

dependence betwccn,cα and 10』。is ObSCrvcd.Thc Obtained rcsults
lcd to thc cOnclusions that― a)For transvcrsal showcrs,thc influcncc Of

depth of shOwcr maxirnum can bc neglccted; b)ShOWCrs induccd by

heavy particles arc morc scnsitivc to atinosphcric depth maxirnunl than

that of light priinaries.The comparison Of Our data with thc expcrirncnts

sho、vs a good agreemcnts in thc enc=習 rangC rnentioned above.
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ABSTRACT
Theoretical study is performed about ionic di-cluster of atomic number

z, = z, =l at low velocity with and without damping interacts with (Au, C, Al,
and Cs) targets mediums based on an electron gas model. And we appears the
Lindhard dielectric function appears effect on stopping power and straggling. The
variance of single stopping which represents most of the total stopping power has

been founded and the remain little stopping power belongs to the straggling
correlated stopping power. A program in Fortran-90 has been written for excutity
the ers.usiry coupaq visual fortran CVF.

INTRODUCTION
A heary ion passing through a target of certain thickness will

suffer a number of collisions with the atoms and electrons of the target.

In each collision it will transfer a certain amount of energy to the target

atom and electron. Because the collisions are discrete and random,

statistical fluctuation is expected in the number of collisions. [ 1,2]

The present study concems with the deposition of electronic
energy by slow and swift molecules and clusters in matter (less or
greater than Fermi velocity (; p) respectively). [3,a]

We can studies variance from stopping power because of the

statistical nature for the stopping power quality The energy loss

straggling of low velocity protons and deuterons in a target of gold. The

threshold effect is very important to describe the energy loss and

straggling in a single crystal in channeling they found a mass effect

between channeled protons and deuterons, in the relative straggling

values: increasing mass yields higher relative straggling[5,6]
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Straggling and Dicluster Interaction
The characterization of the distribution of energy losses surfed by

energetic charged particles in their interaction with matter requires, in

the simplest case, two quantities: the stopping and the energy loss

straggling parameter.

The straggling parameter is expressed in term of scattering of
electrons at the Fermi energy by a self-constant.[7]

Since the stopping power represents a statistical average of a

quantity that is subict to fluc tuations, one may obtain a simple

representation of energy loss straggling, as Bohr has shown [8]:

Ω2=″争∫手fラ
グωω可瑞 ]

(1)

A dicluster ions passing through a target of a certain thickness

will suffer a number of collisions with the atoms and electrons of the

target. In each collision, it will transfer a certain amount of energy from/
to the target atom and electron according to the internuclear of the

dicluster ions compared with the separation distance among the target

atoms.[9]

Energy Loss Fluctuation
If a beam of monoenergetic charged particles, with initial energy

(E), passes through an absorber of thickness (Ax), due to the statistical

fluctuation in the energy loss, the variance can be defined as follows

u0l
Ω=嵌(」―(J》 2)

where AE is the energy loss of the charged particle when it passes

through the absorber and < aE > is the average energy loss of the same

particle in passing through the same absorber whose thickness is (Ax).

The square root in Eq. (2) is called standard deviation (o) in energy loss

(aa) from its mean (ar; value.

A measure of such fluctuations for a cluster may be found by
computing C), the variance of energy loss about the mean loss. And

a' =\{ae)') represented a straggling.

The appropriate probability distribution of energy losses for the

case of clusters penetrating a valence electron gas may be obtained from
the following equation [10]:

。
(2)
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。
(3)

。
(5)

。
(6)

Hereら,WhiChお 0食cn w五tcn as― ″/″ ,.and島 おthe vthagc
stopping powcr。

Avcragc dicluster should 10se a quantum of frequency a),while

travershg the p江

:に
ngthJr~,(弁

)'may be written[11,12]as fonOWs:

紛=十弓聯f「制為]+弊畔1甲H為]<°

The flrst tcllll(Singlc)represcnt thc interaction Of individual iOns

with target,thc secOnd tcllll in the cOrrelated part.

Notc that the second tcllll in Eq。 (4)may be negat市 c under somc
conditions.This is related to the fact that the vicinagc effect depends On

thc intemuclcar distance for the dicluster ions. By taking into accOunt

thc fact that, cOntributions tO thc straggling from twO different

mcchanisms Of energy transfer must be statisticany independent On one

another by writing:[13]

Ω2=絆 +z,い:+2ぅ z2Ω :

《=写ぼω2ぁふラ手h[百嵩レ
Is the straggling parameter o, (single term) of a proton and correlated

a" (correlate term) straggling term originates in the vicinage effect is

∝=竿 fω
2ぁ嚇ラ争評・i最万レ

Ω
2May be evaluated fbm eq。

(5)

軟の手 争′翻ml為]X陸L判 ″

Variance can be found for the following two cases of low ion velocity
(with no dampingy + 0

(i) Low ion velocity (vcfr) in an electron gas, using Random

Phase Approximation (RPA) of first order approximation

fi(k)-+ t with e,1[)>>e, (i.cD for Lindhard dielectric

。
(7)

(8)
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_l=    x
C(た ,ω) ∈1(力 )+′ ∈2(た ,ω ) (1(た )一 ノ∈2(力 ,ω )

手0=争 fttf'あ′〆行いイ)

Thcrcforc(See Appcndix)

… (11)

To flnd straggling of vicinage cffect,substitutcd Eq。 (9)WhiCh

reprcsents dielcctric follllula into Eq.(7)wc gct・

子0=写。・らだ呼f'メ
グ
{繊鵠]Ψ

=写レlろ〉2∫〆齢Ψ      ・0
Eqs。 (H,12)have becn solved by a program Vmce Cluster.Wri■

en in

Fortran 90

Whcn′″ 攣
and thC Clustcr bchavcs as a single lono AIso when,

r12→0  1r12

加
旬̈Ψ 脚 剛̈詭m vicinagc effect.

(ii)Now to discuss thc variancc at low vclocity ions with no damping

(γ → 0)by using thc second appro対 mation which is prcscnted by

Lindhard(1964)[7]

ス0=1-:(券
)2

By using Eq.of the dielcctric second appro対 mation,into Eq。 (6)then

the variance of single intcraction子 (。
is giVCn as follows(SCe

Appcndix):

#0=写f呼∫・グaが
|¬ぷ競可|い

イ)

雫  『
F謂

′妊14 12+レΠガ
Now by doing a comparison Eq. (14) with Eq.(5) of Appendix (B) we

get:

Balda

(̈9)

。
(10)

.。
(13)

.(14)
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。(15)

RESULTS AND DISCUSSION
The energy loss straggling of partially ionized heavy ions is

determined by the stochastic fluctuations of the energy loss in atomic
collisions remaining in a fixed charge state, (collisional straggling) and
by influence of charge-state fluctuations (charge-exchange straglling;
123,24), hence with respect to Figs. (1,2) which are presenting similar
dicluster straggling energy to Figs. (3, 4) in spite of the difference
between them (first and second approximation respectively) where they
show a high peak of straggling energy loss locali zed atthe beginning of
the internuclear distance domain, if these aspects are discussed from the
point of view the effective charge which may be had by the dicluster
Through calculation of the straggling energy loss per unit path versus
the reduced velocity (n /n F) where the stopping power consists of two
components. The straggling or variance of single stopping power results
from the single particle colrision which ..p..r.n,, most of the total
stopping power and the remain little stopping power belongs to the
straggling correlated stopping power.
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Appendix

,lrrt='\")" Q? *,i)tu' 
k"Jd,

In general, we have the standard integral solution [4].

Balda

嚇 可静 ジ∫漸
Since″=4″ =2 thcn

嚇 =出″∫静
But

∫
凸

=χ―α tan_1:

つ
４

。
(3)

。(4)出 =商 +券♂ナ°nc Ca鴫∝

嚇 … 刊商 場が』
=χ―

:α
tan-1,+万〔デlf与戸り                                     

・(5)
Let χ=″ and α=たD

Ω:=三
考Fllf+Z;Iπ

-1:2tan」
;:十 百[:liり]「liF
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ABSTRUCT

In this work, ZnO thin films were prepared by spray pyrolysis technique with
different molarities (0.3 , 0.5 , 0.6 ,and 0.7) M , were introduced to determine the
optimum characteristics of the prepared samples and their sensing properties to the
ethanol vapor for three different concentrations (3 , 4 and 5) oh and flow rates (0.2 ,

0.3 , 0.4 , 0.6 and 0.8 ) 0 / min , and the effect of morality on these properties
include I - V characteristics , sensing current and sensitivity . morality and
concentration increasing (3 -5)% caused to increased the sensing current (100 -700)
pA when it exposed by a vapor in one minute with carrier gas (0.4)t/min flow rate
of about and the sensitivity clearly decreased at (4% and 5% ) concentration . The
sensor Ohmic - like behavior.

INTRODUCTION
Highly transparent conducting zinc oxide (ZnO ) has been studied

extensively , ZnO n-type with a wide band gap of about (3.3 eV)
obtained with low resistivity . It is a reliable material for use as a solar
cell t1] , in electronics , optoelectronics , electrochemical and
electromechanical nano devices 12,31 , light emitting diodes t4l ,

transparent electrodes [5] , acoustic wave devices [6] , gas and chemical
sensors l7) , and more .

Different methods for deposited ZnO thin film has been used , these
include chemical vapor deposition (CVD) [8,9] , pulsed laser deposition
(PLD) [0], sol - gel [1], sputtering technique [2-16], molecular
beam epitaxy (MBE) U7,18] , filtered vacuum arc (FVA) U9,201 ,

spray paralysis l2l,22l .
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Metal oxide (Mox) sensors using DC resistance based on the n-
type bulk semiconductors , the stoichiometric excess of metal being due
to oxygen vacancies , these sensors are commonly used to monitor a
variety of toxic and inflammable gases .

The mechanism of gas or chemical sensing based on the reduction
and oxidation (redox) reactions with gas species caused to change the
electrical conductan ce .[231

The effect of grain boundary in the polycrystalline thin film metal
oxide sensors was studied and showed that it limits the repeatability and
long term stability l24l , and the crystalline structure also can be
affected the sensitivity of the chemical sensor 125,261 .

The gas sensing depending on the variation of resisiti vity of zno
thin film prepared by Atomic Layer Deposition (ALD) technique was
studied l27l , the measured values showed that sensitivity was
extremely high for ultrathin ZnO films .

MATERIALS AND METHODS
Zno films were prepared on glass substrates by a homemade spray

pyrolysis system. The different molarities of spray solution (0.3, 0.j,
0.6, 0.7)M of zinc chloride (Zncl2.2H2o) were dissolved in distilled
water and the solution was carried by the compressed air as a carrier gas
then fed into a spray nozzle. The flow rate of solution was l0ml/min
flows from a (0.5mm) diameter nozzle at a distance of (25cm) to the
substrate. The substrate temperature was kept constant at (350"C). The
single spraying time was (5sec) with different number of sprays. Table
(l) explains the preparation conditions of the four samples.

Table -1: preparation conditions of the samples prepared in this work

sample
Morality

(M)

Film

thickness

(nm)

1 0.3 765

2 0。 5 939

3 0。 6 1026

4 0。 7 1210

ヒ

ゝ
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Thickness of ZnO thin film is calculated using gravimetric method
through weighing the substrate before and after deposition as in
relation:
t=Am lpA ..(1)

Where Am is the mass difference ( before and after deposition ) , p is
the density and A is the area of deposited film . Aluminum electrodes
were evaporated on the surface of ZnO thin films using thermal
evaporation equipment through a mask giving sensitive area
(0.5*0.5)cm2

The measurements of chemical sensing was carried out by measuring

the variation in ( resistivity or conductivity ) through measuring the

output current resulting from exposing the film surface to the chemical

vapor ( ethanol )carried by the nitrogen gas . Ethanol was evaporated by

heating it to 38 oC , the temperature was recorded by a k-type

thermocouple ( XB 92088 ) The bias voltage was supplied by

(FARNELL E350) power supply . The output current was recorded by

( Tektronix CDM 250 ) multimeter . The carrier gas flow rate was

measured by the flow meter ( 0 - I {, /min ) , the measuring setting is

shown in figure (1)

Fig. -1: Ethanol sensing measurements setting.

RESULTS AND DISCUSSION
The I-V characteristics of the zno thin film with ethanol

concentration of (0.3M) at different flowrates are illustrated in figure (2

, a,b,e ) . The following remarks could be made , firstly , the behavior of
I-V curves is more ohmic with decrease concentration (a) and becomes

exponentially with concentration (c) secondly , the current value

(output) increase many times with the concentration Increasing the

morality of the solution giving different behavior as in figures (3) and

(4), since a peak stint to appear at biasing (15) volts, and a steady

sensing takes place with lower flowing rate . For concentration greater

than (3oh) neither the flow rate nor concentration affect the current

values . This is illustrated in figure (a) . Different results are obtained

跡
肺
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Fig.-3: I-V measurements of ZnO thin film with molarity (0.5M) at different ethanol

concentration(a) 3%,(b)4%o and (c) 5%,and different flow rates .
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Fig. -5: I-V measurements of ZnO thin film with molarity (0.7M) at different
ethanol concentration(a) 3%,(b)4oh and (c) 5%,and different flow rates .
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sensor sensitivity could be calculated from the relationship giving
the dependence of the ratio of conductance in the presence of gai 1 oi
vapor ) to that in the air as in relation below :

S = o*". / o"i. .(2)

S = Ig". / f"i, .(3)

where.(I*t) , (Iuir) are the current output of the detection at gas and air
respectively .

Figure (7) shows the zno sensitivity as a function of concentration
for films deposited from solutions with different molarities .
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Fig-7: Sensitivity variation with concentration for different molarities at 0.4 t/min
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From the figure above , the sensitivity decreases with increasing
concentration of the vapor up to (4%) .When saturation takes place and
the sensitivity is no more influenced by the molarity , which is clearly
affecting the sensitivity at low concentrations . Figure (8) shows the
effect of molarity on the film sensitivity to the ethanol vapor at fixed
concentration (3%) and flowrate (0.4 t/min) , increased molarity caused
to increase sensitivity .

a5     0.6      0.7     0.θ

"o′
a″ryβり            |

Fig.-8: Effect of morality on the sensitivity of the film .

To conclude these results we need to explain the sensing
mechanism , where they mention the presence of O' due to high
temperature of substrate . The ZnO has a hexagonal wurtzite lattice ,

each crystallographic cell contains two zinc cations and two oxygen
anions , some defects are present in ZnO . The predominant donor in
zinc oxide is an ionized oxygen vacancy . There were four electrons free
in the oxygen ion , if the film surface is exposed to an ambient air, this
air mainly contains an oxygen and gases which are called the reactive
gases , the oxygen may be adsorbed on the surface of the sensor , and
then may trap one or more electrons from the bulk of the ZnO . This
process depends on the operation temperature and it causes to decrease
the film conductance , the Schottky barrier between the grain
boundaries appeared , especially at intergranular contacts as shown in
figure (9) . When a reactor gas ( vapor ) is such as ethanol vapor , the
interaction will cause adsorbed oxygen vacancy , during the oxygen
chemisorption on ZnO surface , it may cause to reduce this barrier and
then the electrons need a small amount of energy (potential ) to cross
this barrier . This process is illustrated in figure (10) .
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(, rir=60 exp(-evr/KT)
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Hybrid Contrast Enhancement
For X-ray Images
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ABSTRACT
The applications of x-ray are highly increased for different medical and industrial
proposes . But the x-ray images always very dark and with low contrast. The digital
image enhancement techniques have become a major process for extracting
information from the sample structure and make the interpretation of these images
easier. So, in this study we used two enhancement techniques to improve x-ray
image appearance and contrast. The I't, method is the sliding histogram operations,
and the 2no, method is the histogram equalization, these used to improve dynamic
image range and improved contrast image quality. The results show that the x-ray
image quality enhanced and image contrast highly increased by using these
methods, especially histogram equalization.

INTRODUCTION
Radiology is a major application domain of medical image

technology. Some of the x-ray images have real problem, because it
was very dark, and don't have useful details. The increases in
brightness and contrast are our purpose in this study. For x-ray images,
digital image enhancement techniques have become a major process for
extracting information about the sample structure and make
interpretation of these images easier [1].

So, In the present study two technique are investigating to enhance the
contrast of x-ray images without an increase in exposure, first, sliding
histogram, second, both histogram equalization and adaptive contrast
enhancement are applied consecutively on the same images.
Sliding histogram operation applied to the gray scale of an image are to
compress or stretch it. Typically compress gray-level ranges that are of
little interest, while stretch the gray-level ranges are desired more
information [2]
Histogram Equalization and Adaptive contrast enhancement, a method

of contrast enhancement which is sensitive to local spatial information
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in an image, has been proposed as a solution to the problem of the
inability of display film to depict the full intensity range in some
medical x-ray images[3-5].
Description of the contrast enhancement methods
Histogram Slide (offset)

The histogram slide technique can be used to make an image
either darker or brighter but retain the relationship between
gray-level values. This can be accomplished by simply adding or
subtracting a fixed number from all the gray-level values as follow [l]:

Slide (r(ij)): r(ij) + OFFSET
(1‐

1)

where I is the original image, the oFFSET value is the amount to slide
the histogram. In this equation we assume that any values slide past the
minimum and maximum values will be clipped to the respective
minimum or maximum. A positive OFFSET value will increase the
overall brightness. Whereas a negative OFFSET will create a darker
image [1].

Adoptive Contrast Enhancement (AC E)
Adaptive contrast enhancement refers to modification of the gray-

level values within an image based on some criterion that adjusts its
parameters as local image characteristic change [l].This method (ACE)
allows information in all intensity ranges of the image to be viewed
simultaneously [2]. The most straightforward method of doing this is to
perform a histogram modification technique. Applying it to the image
on a block-by-block basis instead of doing it globally (on the entire
image).

The (ACE) filter is used with an image that appears to have
uneven contrast. Where we want to adjust the contrast differently in
different regions of the image. It works by using both local and global
image statistics to determine the amount of contrast adjustment
required. This filter is adaptive in the sense that its behavior changes;
based on local image statistics. Unlike the histogram modification
techniques. which use only global parameters and results in fixed gray-
level transformations. The image is processed by using the sliding
window concept. The local image statistics are found by considering
only the current window (sub-image), and the global paramet..r u.e
found by considering the entire image. It is defined as follows[4]:
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(1¨
2)

(1¨
3)

(1‐
4)

… 1ヽ器い‐いズ哺》
Where m r(i,j): is the mean for the entire image I(ij)

or : local standard deviation in location (ij)
mr : local mean in image point (ij)

kl, k2 : arbitrary constants vary between 0 and I
From the equation we can see that this filter subtracts the local

mean from the original data and weights the result by the local gain
factor, k,[rr1i,;;/ or(ii)]. This has the effect of intensifying local

variations and can be controlled by the constant k,. Areas of low
contrast (low values of or(ij) are boosted. The mean is then added back
to the result, weighted by kz, to restore the local average brightness. In
practice it is often helpful to shrink the histogram of the image before
applying this filter and to limit the gain from the local gain factor [6].

Histogram Equalization
Histogram equalization is a popular technique for improving the

appearance of a poor image. By using this method, the brightness values
are redistributed to have approximately, the same probability values.
The histogram of the resultant image is as flat as possible. Therefore,
contrast is increased at the "peaks" of the histogram and lessened at the
"tails". Histogram equalization of a digital image will not typically
provide a histogram that is perfectly flat [3]. This enhancement
technique can be also separate pixels into discrete group, if there are
few output values over a wide range.

The algorithm involved in the histogram equarizationmethod is
summarized by the following steps:
1. compute the probability density function Od(i)) of the gray level

(i)Where(i=0,1,2,3

Pdf(i)==L
n

255).from the following equation:

Pdf (i) - probability of the ith gray level.
n. : the number of pixels having i-level.

n : the total number of pixels in the image.
2. obtain the cumulative probability, using the following formula:

l

CPdf(i)=Σ pdf(k)
k=0

e.g. if i :2 then pd(i) : pdf (0) + pdf (1) + pdf (2)

3. use the following equation to obtain gray level transformation T(i):



Hybrid contrast Enhancement For x-ray Images 
Ari . Hashim and Firas

T(i) : round INT [255 x cpdf(i)] ( 1_5)
Where T(i) represent the new gray level value in the inhanced
image, instead of the original vatue 1i; 1+,01.

Results of the contrast enhancement techniques
In the current study, the effect ofenhancement contrast techniques
are- described briefly, to compare between them to obtaine the best
technique[5.7].

Two images have been adopted to demonstrate the enhancement
contrast effects, these arel6,7l:

1. Hand x-ray image: have size(256X256) and grays ranged between 0

^ @1Ol to 255 (bright) with bitrates 8 bits per plxel.
2. Abdomen 

.x_ fy image:_. have size (ZiOx)sq and grays ranged
between 0 (dark) to 255 (bright).

_- The 
-original 

image_and their histogram are illustrated in figures(l and 2), the same figures shows tle results of applying slffi
histogram, and the couple using of histogram equalization i"j"a"pirE
contrast enhancement on the original image. it will denote the tast
technique by (H.e.-A.C.E.) for simplifi catiin.
_ Sliding histogram (off-set): from the mentioned demonstrated
figures, we assumed thal.lle resulted image by this technique are
brightened, and the main hidden shapes appeired.'But the details ofthe
edge and fine structures are 

.not cleir. By'comparing the histogram of
original image with that of sliding histogram, we find that thelast one
are sliding toward the bright side, and pieserve the probability of gray
level values without change.

Histogram equalization and adaptive contrast enhancement: This
suggested contrast technique shows a good ability in aeterminin!
accurately 

.determining the details,, in which it retains more detail ii
both the bright and dark areas of the images. In some processed images,
the most details in the dark background appear to be attributable to
noise. This technique allows information in 

'all 
intensity ranges of the

image to be viewed simultaneously. It also, has large almount of
structure information. In figures ( I and 2), the histograms results by
this technique shows that the gray rever vaiues are eipanded to have
wide range, approximately along the whole range 1O to ZSS), and the
probability of the gray level has a sharp and narrow peaks, while the
histograms are modified toward the flatness. In summary, this technique
is better than the histogram sliding technique[6].

. . The suggested processing of contrast enhancement by using bothhistogram equalization and adaptive contrast enhancement
consecutively on the same image has a good ability to produce an image
with high contrasr. (i.e) increase the vi;ibiliry or fure riaoen region lile
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edge and the small structures, as well as to composite the image

brightness and produce more sensible view.
Contrast and resolution and other aspects could be improved by means
of digital image processing to reduce the cost of the traditional means
and make definition of these image easier to the staff working in the
medical diagnoses without exposing patients to discomfort and risk.
i
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ABSTRACT
In this study we assessed the eflect of diagnostic X-ray on the production of

the free radicals by determining the level of serum uric acid and plasma
malondialdehyde for control and diabetic subjects in vitro.

40 blood samples have been collected, 20 from a control subjects and 20 from
a type II diabetic subjects. The blood samples of control and diabetic have been
divided into two groups, the first group not irradiated, and the second group
irradiated by different doses (0.5-6.5 cGy), the level of uric acid and
malondialdehyde (MDA) were determined for control and diabetic subjects before
and after irradiation.

Before irradiation, the results show that uric acid is significantly lower level in
the diabetic subjects compared to the control subjects, and malondialdehyde is
significantly higher level in diabetic subjects compared to the control subjects.

After irradiation, the levelof uric acid for controland diabetic subjects at dose
(0.5 cGy) not change, but at the higher doses there was insignificant increase in the
level of serum uric acid for both control and diabetic subjects, while the level of
malondialdehyde (MDA) for control and diaberic subjects at dose (0.5 cGy) not
change, but at the higher doses there was a significant decrease in the level of

malondialdehyde (MDA) for both control and diabetic subi
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INTRODUCTION
X-ray causes more biological effects when absorbed by human

body. Biological effects are direct and indirect action [l]. Both actions
are involved when a charged particle passes through a cell. Both actions
can cause damage to the cell but by different mechanisms [2]. This may
causes oxidative damage in tissue, which may be involved in the
pathogenesis of major disease such as diabetes mellitus.

oxidative stress in diabetes mellitus seem to be due to both
increased production of plasma reactive oxygen species and reduction
of antioxidant defense t3] with a consequent increase in lipid
peroxidation [4].

The excess oxidative stress associated with hyperglycemia has
taken a considerable attention as a potential mechanism for the
vascular complication in diabetes. It was found that plasma from
diabetic patients contains high levels of thiobarbituric acid reactive
substance (TBAR) which is considered as a marker of oxidative stress.
Plenty of studies through the last two decodes confirmed the association
between hyperglycemia and enhanced plasma free radicals
concentration [5].

MATERIALS AND METHODS
The blood samples were collected from two groups: (group I)

healthy subjects (10 male and l0 female), and (group II) diabetes
subjects (10 male and l0 female).
* Assessment of Body Mass Index (BMI)

The Body Mass Index (BMI) can be measured by taking the height
(in meter) and the mass (in kilogram). The Body Mass Index (BMI) is
calculated according to the Quetelet's equation [6]: -

BPII=
Weight(kg)
Height(m2)

*Blood Sampling
Blood sampling was obtained by anticubital vein puncture by using

disposable syringes in the sitting position. Two tubes had been used one
was a plain tube (without anticoagulant material), used to get serum uric
acid level and the other was with anticoagulated (EDTA), used to get
lipid peroxide level (plasma thiobarbituric acid reactive substances).
* Irradiation of Blood Sample

The samples of blood are divided into two groups, the first group
was kept without radiation and saved as control, and the second group
was irradiated to different doses. The irradiated samples put in a
phantom container which contains bolus grains. The container was put
under the window of X-ray machine, in limited field size of (8x6 cm) at
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source to skin distance (ssD) of (g0 cm). The samples were irradiated
at different radiation doses (0.5,2.5,4.5, and 6.5) cc'y.* Assessment of Uric Acid

serum uric acid was measured by commercial uric acid kit, using
the enrymatic method.
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The content was mixed we@in.
color is stable for 30 min. The absorbance was read at
5 min.
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at 37oC. Pink
510 nm after

Scrllm can be Obtained by ccntrifugation Of whOle b10od withOut

anticOagulant at 4000 rprn fOr lo■lin.Uric acid was oxidized by uricase
+^^11^_`^:_^__J■   ■          ..allontoineto allontoine and h xidc。

Blank Standard Sample
Working Reagent l ml lml l ml

Standard 20 μl

Sample
20 μl

* Assessment of Lipid peroxidation-prasma Marondiatdehyde
(MDA)

Measurement of plasma MDA is based on the reaction ofthiobarbituric acid (TBA) and forming TBA-Moe aoouct t|l. plasma
can be-obtained by centrifuging of whole blood at 4000 rpm foi l0 min.
Procedure: -

WO tu 、vcrc as follow: -
Reagent Plasma H20 TCA

(17.5%)

TBA
(0。 60/0)

Test l ml l ml l ml
Blank l ml l ml l ml

. .Good mixing it
incubated in boiling water bath for l5 min. and then allowed to cool.I ml of trichloroacetic acid (TCA) 70o/owasadded to the *i*trr.,
and then the mixture was mixed well and left for 20 min. at room
temperature.

bcs

Thc inixture was centrimged at 2000 rpln for 15 nlin。
,and then the
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fMDA‐TBA[8].
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RESULTS AND DISCUSSION
* The Characteristics of the Study

A total number of subjects that had been studied were 40, 20
healthy subjects (control) (10 male, and 10 female), and 20 diabetic
subjects (10 male, and l0 female).

The Fasting Plasma Glucose (FPG) was measured for both groups
(control and diabetic) and found that there was a significant difference
(P<0.01) between them. The FPG for control was (88.50+6.82) mgldL
and for diabetes was (156.30+9.65) mg/dl, this result is represented in
table (1).

The Body Mass Index (BMI) was also measured for both groups,
and found that there was a significant differences between each gender,
the control male BMI was (23.37+1.92) kglm2 which show a significant
difference (P<0.05) from diabetic male BMI which was (30.18+2.92)
kglm2, and the control female BMI was (23.2g+1.70)kglm2 which show
a significant difference (P<0.01) from diabetic female BMI which was
(29.81].4.27)kglmz,this result is represented in table (l).

Table -1: The characteristics of

* Assessment of Serum Uric Acid

The results showed that the level of serum uric acid was
significantly lower (P<0.01) in diabetic subjects in comparison with the
control subjects, which was measuring (2.58+0.50) mg/dl for diabetic
and (4.71+0.80) mgldL for control before irradiation.

When blood was exposed to radiation the level of serum uric acid
in the control was increased gradually with increasing the dose of
radiation but still this increment does not reach the significant level. The
same observation was applied for the diabetic subjects.

There was insignificant increasing in the level of serum uric acid
with gradual increase in the radiation doses.

Post irradiation the difference in the level of serum uric acid
between the control and diabetic subjects showed significant value
(P<0.01) higher in control than the diabetic subjects, all these results are
represented in figure (1).

able‐ 1: the

Control (n=20) Diabetes Mellitus (n:20)
Ase (vears) 30.80± 2.65 41.40■ 4.19

FPG(mノdL) 88.50±6.82 156.30±9。65

Gender Male=10 Female:l0 Male=10 Female=10
Weieht W (ke) 71.30± 2.11 61.80±4.05 87.70±2.45 75.70± 5。95
Height H(m) 1.75±0.07 1.63± 0.05 1.71±0.09 1.60±0.08

BMI (kg/mz) 23.37± 1.92 23.29± 1.70 30。 18±2.92 29.81± 4.27
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Figure -1: The effect of different radiation doses on the rever of Serum Uric Acid

* Assessment of Antioxidant-plasma Malondialdehyde (MDA)
The by-product 

-of lipid peroxidation, marondiardeiyd. (rvroa;
was detennined in plasma tent ro be significant high.. ip.O.Ol) in
diabetic subjects (8.36+0.81) pmol/L than Iontrol (5.2il0 .74) pmoiL.

After irradiation, in control subjects at dose (o.s .cy; ihe level ofMDA showed insignificant decrease while other dosei of radiation
cause significant gradual decrease in the level of MDA.

In diabetic subjects, also after irradiation at doses (0.5 cGy) there
was insignificant decrease in MDA, while higher doses of radiation lead
to gradual significant decrease (p<0.01) in thi Ievel of MDA.

In comprising the post irradiation value of MDA between the
control and diabetic groups for each individual dose of radiation, the
control subjects showed significant lower levels than the diabetic
subjects (P<0.01), all these resurts are represented in figure (2).
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日 Colltrol□ Diabetes NEemtus

Radintion Doses (cG1')

Figure -2: The effect of diffe."", ."Ot",to(Xf;X; on the level of Plasma Malondialdehyde

* Body Mass Index (BMI)
Diabetic subjects tended to be significantly have higher BMI than

coresponding health individuals, this observation can be interpretation
the complications or metabolic derangement associated with type II
diabetes mellitus, it is know that reduction of body weight is associated
with a good control of glycemic status, but not halt or prevent the
development of complications [9].
* Assessment of Serum Uric Acid

In this study, the level of serum uric acid was tend to be
significantly lower in diabetic subjects than in control (P<0.01). Similar
observation had been registered by [10, 11].

The reduction in the level of serum uric acid in diabetic subjects
may be due to that serum uric acid has been proposed to play a pivotal
role as an antioxidant, the presence of high levels of free radicals in
diabetic lead to exhaustion might occur in the level of serum uric acid,
also the mean duration of diabetes was seven years which may induce
some abnormalities in the renal tubular mechanism that lead to
hypouricemia ll2, l3).

When the blood samples of control and diabetic subjects were
irradiated, there was mild increased in the level of serum uric acid in
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this increase was insignificant and still the level of
.,: ^.olfol 

groups was significant higher tf,"" 
-ti.

(P<0.01), similar observation had U".n-."girt"i.O iv
* Assessment of Lipid peroxidation

In this study, the level of malondialdehyde (MDA); the by_productof lipid peroxidation was^significantfy hffir'1f<0.01) in diabeticgroups than the control b_e-fore irradiation, t[i, ."rrt, *u, irug.....niwith the studies of[14, l5] which rerealed ii".""r"O level ofoxidativeproducts of lipid in diabetic t16, 171, bu it a;;;;;ent with the studyof [8].
The elevation on the level of MDA may be due to elevate oxidativestress this attributed to the fact increase O.oar.tion ol.reactive oxygenspecies,and protein glycation during ,r,. .or.r. oi'aiabetes also alteredrntra cellular ratio between. free radicals and antioxidar, ,yrr.rn, ufiu."factors promote. lipid peroxidation in di"b;;l; p.ii"ri. f r slAfter the irradiation, the level 

"f MDA ;t;;le (0.5 cGy), therewas insignificant decrease in the control und di;b.; groups, but therewas a significant 
_decrease (p<0.0 r ) in contror and diabeticgroups at radiation doses higher than (0.5 cGy;, this result is agreementwith the result of [g].

The decrease in the level of MDA could be connected to theobservation ar related to an increase i, th. i;;.i;f glutathione andcatalase in that those two powerful ..ur.nginf .!.tlrn nuu" protectedthe cell from the harmtul iffect of fi.; ;.;;;: p'.oar..o by radiationand decrease it,s level. hy rhar they were 
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proposed a procedure for designing the perfect reconstruction filter
bank for l-D signal, vetterli (1984) had extended the idea to 2-D
signal. woods and o'Neil (1986) had first introduced application of
subband coding of image [2].

The principle involved in the subband decomposition of images is
splitting image into four equal- size subbands, called the lowest and
highest subbands. In this paper DWT (4-D) was used to split an image
into 16 unequally divided subbands, while FF DCT was used to code
the lowest subband frequency, and RLC to code the other subbands. The
original image and discrete wavelet transformed image after a five level
DWT multiresolution decomposition are shown in figures (1- a,b).

(a) Original Image Called Woman (b) Image After DWT Using D-4

Figure - I : Image Used in This Paper

2-D DCT Technique
Several image compression techniques, notably the JPEG standard,
utilize the 2D DCT. The image (of size NxM) is divided into blocks
of size nxm. For example, in JPEG the block size is 8"8 [3]. Let f (i,
j)with 0 < i<n and 0< 7<zrepr€seotstheblockto betransform. The

corresponding two dimensional (2-D) DCT, noted F(u,v), is
computed as follows[3] :

晨鴫→=協くら→宮冗Åり∞愕μ]∞{%μ]

where
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The DCT coefficient varues can be regarded as the rerativeamounts of the 2-D spatial frequencies contained"in the input block. ihecoefficient with zero frequenry in both dimenrions is cailed the DC_coefficient, and p. remaining coefficients are cared the AC-coefficients. Sampre varues typiiaily u.uy srowry rro, point to pointacross an image, hence most of the spatial frequencies have zero or nearzero amplitude. Thus, most of the lnformation is concentrated in theIower sng_al frequencies. This fact is exploited in irug. compression
schemes [3].

The compression is achieved by quantizating the significanttransform coefficients. 
.The process of quantizatio. is defined as thedivision of each coefficient by a certain weight, ..rrla quantization step

Q (u, v), followed by rounding to the nearest integer [3]:

F2(ν ,ソ)=ル′err_Rο〃拗グ

(1;::;;) (3)
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Full Frame DCT
The main drawback of the above block-based technique is that it
introduces blocking artifacts, which are visible in the reconstructed
image. The Full Frame Discrete Cosine Transform (FF DCT) can be
used to avoid this problem [4, 5]. FF DCT encodes the entire image
as one block, thus avoiding the blocking artifacts. This technique has
been used for any type of images. Acceptable compression ratios are
obtained without observable loss of important information. In this
method, the uniform quantization that satisfies a good balance
between compression ratio and the resulting image quality.

Run Length Coding
Basic Run-Length Code (RLC) is used for binary images ("0 and
"1 ), it was developed in the 1950 s, it can work with complicated
images that have been preprocessed by thresholding to reduce the
number of gray level in the image [6].
RLC developed to perform on gray level images to include the gray
level of a particular run as part of the code. Here, instead of various
values in the each run can be used only two values (G, L), to
represent the run. Each run can be encoded by fwo values: first one
for the length of the run (L), and the second one the pproximate gray
level value of the run (G). This approximation can simply be the
average of all gray levels value in the run, see figure (2) L7,8].
This technique is only effective with image containing a small
number of gray levels, and images with low variation [8].

||_↓
0246 10

Pixels

Figure -2: Gray Level Run Length Code

Another important lossless coding technique is Run Length Coding
(RLC)I9]. RLC is useful when a sequence of samples consists of
stretches of zeros followed by small packs of non-zero samples (this
is typically encountered in subband image coding at the outputs of the
highpass channels after uniform quantization with a dead zone) t6l. It
is thus advantageous to encode the length of the stretch of zeros, to
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then encode the values of the nonzero samples and then an indicator
of the start of another run of zeroes of course, both the length of runs
and the non-zero values can be entropy coded.

The Results Of This Algorithm
This work describes a black and white image data compression

technique by using FF DCT on the low wave-let band ,ulu., of
image,which is very efficient especially at low bit rate (br), that show
in figure (3). Different numberi of biis are required to i.p..r"rte this
value, achieve Rlc 9, the high waveret band valu., of image, and
different quantization levels to represented these values.

In this section the results of the newly introduced method are
presnted. Differential coding and residual error feedback technique are
implemented to reduce the bit rate and improve the Mean Square Error
(MSE) performance. The argorithm preserves the spatial details in the
image content because of the implementation of thl FF DCT and haslower computational complexity than DCT coding. The total
compression is a bout 72:1. Some resulted images shown i-n figure (4).

This algorithm wilr implemented using- visuar Basic-verrion o
(vB.6).
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Figure -3: The Relationship Between br and PSNR
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Figure -4: Reconstructed image at different bit rates and pSNR for DWT, FF DCT,
and RLC technique

The Discussion
The remarkable perfonnance of the proposed coder can be

attribute to the following features.
The use of the Discrete wavelet Transform. This transform

provides an attractive tradeoff between spatial and frequency resolution.
This unique property of wavelet transform does not exist in other
transform.

The adoption of quantization scheme based on human visual
system. Using this quantization scheme not only the statistical
redundancy of image is removed but the psycho-visual redundancy is
also removed, this makes the coding distortion unrecognizable by
human observer.

Using the RLC for remaining coefficients with perceptual
thresholding according to the sensitivity of human eye and the energy of
subband.

1.
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In this article, we prove a fixed point theorem for mappings satisfoing a
generalcontractive inequality of integraltype. And then, we give some speciai ca-ses
as corollaries. AIso, there is an example to show that the .ondition of boundedness
of the orbit is necessary to guarantee the existences of a fixed point for a mapping
with more general contractive condition of integral type. Noie that the p.*i o?
theorem (3) involves two lemmas.
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ABSTRACT

INTRODUCTION
Let (X,d) be a metric space and T: X--+X be a mapping. As

usual, T is called contraction mapping if there is k in (0,1)-such that the
following inequality is satisfied

d(Tx,Ty) < kd(x,y) for all x,y in X ...*
Branciari [l] used the idea (*) to gave relevant contractive

inequality of integral type and then established the following fixed point
theorem:

Theorem (1) [l] Let (x,d) be a complete metric space, k e [0,1),
T:X--+ X a mapping such that, for any x,y e X

$t(rx'rr)*,s)ds < k f,(*'Y)e{,)d, . . .(1)

where g : n +-+ [ + is Lebesgue-integrable mapping which is
summable, non-negative, and such that, for each e ) 0, f,O(s)ds > O .

Then T has a unique Fixed point x6 € X such that for each x e X,
lim Tnx=xo.

n-+@
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The purpose of this paper is to give an extension to two
general contractive conditions. Define

m(x,y): max {d(x,y), d(x,f(x)), d(y,(y))}

Main Results

Salwa

more

(2)

Our first result is the following theorem:

Theorem (2) Let (X,d) be a complete merric space, k e [0,1), T:X

-+ 
X a mapping such that, for each x,y e X

Xttrx'rr)*,s)ds < k flt*'rrr(s)ds
where q : !+----+ !* is Lebesgue-integrable
summable, non-negative, and such that

rhen r has,,ffjlffi ;"::';n.' ;'",,
l$ Tn*=",.

Pr00f: Let x∈ x and deinc xn=Tnx for each n≧
1

f(Xn'Xn+1)。 (s)dS≦ k∫ (Xn_1,Xn)。
(S)dS

(3)

mapping which is

(4)

for each x ∈ x ,

from (3) we get:

(5)

(6)

(7)

m(xn _ l,Xn) : max{d(x, _ t,Xn), d(x, _ 1,xn), d(xr,xn *r)}
Then

(xn__r,xr) : max{d(xn_ l,Xn), d(xn,xn*1)}
substituting into (5), one obtains'

f 
( xn' xn + t ) 

e(s) ds < kf 

;::, ; 
,*.]jr,: 

; 
: ::,]:] 

_u, ..)

=k f,(*n-r,*n 
)g(s;ds

< Uz 
6ttxn-2 

'xn-l )rp(s)ds

:

Thus we get:

f,t*n'*n*' 
)9(s)ds' pn 

Xrtxo'*l 
) 
tp(s)ds

taking the limit of (8), as n 

-> 
o, gives

f,t*n'*n*' 
)9(s)ds 

=0

(8)

l14

(9)
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which from (4) implies

,llXd(x,*1,Xn) = o (lo)

we now show that {x,} is cauchy sequence. suppose that it is not.
Then there exists an e ) 0 and subsequences {m1} and {ni} such that m;
. r, . m;11 with

d(x*i,Xni)2€, d(x.i,xni-r)<a (ll)

From (2)

d(*.,-, ,Xni-l ) = max{d(*rn,-r,Xni-r ),d(xri_r,x-. ),d(xni_l ,Xni 02
)

Using (10)

,rg f,t.''-r 
'xmi )<p(s)ds 

= 
,r13 f,t*n'-,'*ni 

)<p1s)ds 
= 0 (13)

Using the triangular inequality and (l l),

d(tr,-, ,Xni-r ) < d(*ri-l,Xri ) + d(x*. ,Xni_r )

d(**,-,,Xni-l ) < d(xri-r,Xri )*e (14)
Hence,

lim f,t*'ni-r,*ni-r 
)<p(s)ds < f qG)d, (15)

i-+o

Using (3), (l l), (12), (14) and (15), it then follows that

f,e(s)os = f,t*'' 
'*ni )q(s)ds

= 
O f,t**'-r'xni-r 

)g(s)ds

< k f,o(s)ds

which is contradiction. Therefore {x"} is Cauchy, hence convergent.
Call the limit xs. From (2) and (3)

ft',.,'*n+t 
) g1s)ds < k gn(xo'xn )<p(s)ds

- O ff*,0(x0,xn 
),d(x6,Txs),d(xn,xn11 ))<p(s)ds

ξ
′
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Taking the limit of (16) as n ---+ @, one obtains

gr(rxo'xo)*(s)ds < t f,tr*o'*0 
)q(s)ds

which implies that

;r(rxo,xo)*(s)ds = 0

From (4), d(Tx6,Xo):0, means that Tx6: x6.
Suppose that x6 and ye are two fixed points of t. th.n from (3)

gttxo'ro )9(s)ds 
= f,(r*o'rv, 

)9(s)ds

=k fl,*r,vo)9(s)ds

= k max 
{ft.r'vo)q(s)ds,o}

Sttxo'ro 
)9(s)ds 

S k f,(*o'r0 
)q(s)ds

(16)

(17)

(18)

which implies 
$r(x0'v0)9(s)ds =0.

which, from (4), implies that d(xs,yo) :0 and the fixed point is unique.

rn 12) , there are some fixed point theorem each one of themassume a contractive condition in usual case. So, we adopt thiscondition to give sorne special inequalities of inequality (3) and obtainthe following:

.Cerotta.v fn Let (X,d) be a complete merric space, k e [0,]),T:X ----> X a mapping such that, for each x,y e X, (3) is satisfied
where m(x,y) replace with one of the following ,ur.,i. m'(x,y) : d(x,y),
ii. m'(x,y): max {d(x,Tx), d(y,Ty)},
iii. m'(x,y):ad(x,y)+6d(x,Tx)+cd(y,Ty), a, b,c)0 and a+ b+c11,

I-t + d(x.Tx)liv. m'(x,y): a ILt+fi;J o(''") + D d(x'Y)' o' b ) o' a + b < t'
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where a : ! +-----+ n + is Lebesgue-integrable mapping which is
summable, non-negative, and satisfies (4). Then T has a unique fixed
point.

Proof : If T satisfies (3) where m(x,y) replace by (i) or (ii), then the
result will be obvious. Now, if m(x,y) replace with m'(x,y) in (iii) we
obtain
m'(x,y) : o d(x,y)+ D d(x,Tx) + c d(y,Ty)

< l. max {d(x,y), d(x,Tx), d(y,Ty)}
where )":o+b+c<l.Then
m'(x,y) ( max {d(x,y), d(x,Tx), d(y,Ty)} : m(x,y)
hence, condition (3) will be

f,trx'rr)*,s)ds < k ff'(*'rl*(s)ds < k fft.'rl*(s)ds
Therefore, by theorem (2) T has unique fixed point.
Finally, if m(x,y) replace with m'(x,y) in (iv) we obtain

[t + dr*.r*llm(x,v) : " [1*0ffi] o(r,'r) + 6 d(x,v) , a, b > 0, a + b < t

(le)
take Tx: y in (19), we get

m'(x,y):, ['.*-ofl,'i)l o1r*,r,x) + b d(x,rx)
L l+q(x,y) 

_l

< l. max {d(Tx,T2x), d(x,Tx)} , )": a + b < I
( max {d(Tx,T2x), d(x,Tx), d(x,Tx)}: max {d(y,Ty), d(x,Tx), d(x,y)}

Hence, condition (3) will be

6ttrx'rr)*1s)ds < k ff't*'rl*(s)ds = 
o trt*'')q(s)ds

Therefore, by theorem (2) T has unique fixed point. I

Corollarv (2) Let (X,d) be a complete metric space, k e [0,r),
T:X -----+ X a mapping such that, for each x,y e X

Srrrrx'rrv)*(s)ds<t f,t-'vlq(s)ds (20)

where r fixed positive irrteger and q as iu theorem (2). Then T has a
unique fixed point xs € X such that, for each x e X, 

nlim 
Tnx=xo.

PrOOf ! Set f : T'. Then / satisfies (3) where m(x,y) : d(x,y).
Therefore, by (4), f has a unique fixed point xs, i.e.,

Xg: f Xg: Ttxo
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hence, Txo : T'(To) : f (Txs), and Tx6 is also a fixed point of f. By
uniqueness of the fixed point, Txs: xs.
Suppose that ys is also a fixed point of T, then from (3)

5r(xo'ro)9(s)ds = f(r*o'r'0)g(s)ds < t f,r*o'r0)9(s)ds
which implies that

f,t*o'")<P(s)ds = o
which, from (a) implies that d(x6,yo):0, and the fixed point of T isunique. f

one would like to be able to replace (2) with integral form ofC'iric's condition [3], that is,

Xt(rx'rr)*,s)&<t fl{*'rr*(s)ds et)
where
M(x,y) : max {d(x,y), d(x,Tx), d(y,Ty), d(x,Ty), d(y,Tx)}(22)

But this is not possible, as the following example shows, one must
assume that the orbits are bounded. ! et us re-call that the orbiiof a p"i",
x by a mapping T is O(x): {x,Tx, T2x, }

Exa,mple (1) Let T: D 
--+ E be define by Tn : n + I and

(D:! *---> ! *, where @ (s):(s +l)'*,-1, and g(s): <D,(s).Then, forn)lI],
M(n,m) : max {(n-m), l, 1, tr-r -,. 1, n -m _ l}

-n-m+1:s*1
where s:n-m:d(Tn,Tm)
Now, forany s e ! ,
(s+2)'*'- l:(s* i* f ;'*2- I

>(s+l)'*'+l'*2-l
: (s+l)'*l 1s+l;
> 2 (s+l)'*r

(s+2)s+2-, 
:r(s 

+ l)'*, _2
2[(s+l)s+r_l]

(23)

then <D(s)= 1 O(s+l)
2

Since g(s): <D'(s),it follows, from (23), that

l18
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fo(s)os=;f.'rp(s)ds
or equivalently,

f(rn'rmq(s)ds =; $"'',")<p(s)ds (24)

and (21) is satisfied. However, by definition of T, the orbits are not
bounded and T has no fixedpoints. I

To prove a theorem involving condition (21), we denote to the
orbit of x by O(x) : {X, Tx, T'x, } and the n-th orbit of x by o(x,n) :
{x, Tx, T2x, ,Tnx}. For any set A, 6(A) will denote the diameter of A.
By the definition of O(x) we get

Lemma (1) Let (X,d) be a metric space, T:X _+ X a mapping. If
the orbit of a point x in X is bounded then there exists i, j satisfies 0 < i
<j<nsuchthat

6(O(x,n)) : d(Tix,Tx).

Lemma (2) Let (X,d) be a metric space, k e [0,1), T:X-----+ X a

mapping such that for each X,y € X, (21) is satisfied, where q: ! *------>

[ + is Lebesgue-integrable mapping which is summable, non-negative,
and satisfies (4). If there exists a point x in X with bounded orbit and
6(O(x,n)) > 0 then there exists 0 < k < n, 6(o(x,n)) : d(x,Tkx).

Proof I Supposethat6(o(x,n)):d(x1,x;),where 0<i <j <n. Then
from (21)

gl(o(x'n))*(s)ds = f,t*i'*j)91s;ds

<t ff{.i_r,xi_r)q1s)ds

= k f,totx'n))q(s)ds
which is a contradiction since 6(O(x,n)) > 0. Therefore i:0. I
Theorem (3) Let (X,d) be a complete metric space, k e [0,1), T:X
-----+ X a mapping such that for each X,y € X, (21) is satisfied, where
(p: n n--+ D * is Lebesgue-integrable mapping which is summable,
non-negative, and satisfies (4). If there exists a point x € X with
bounded orbit, then T has a unique fixed point x6 € X.

Proof : pick an x e X with bounded orbit. Let m and n integers with
m ) n. Then, from (21)
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gl(xn 'xm )9(s)ds <

<k

-k
<k2

=k2

<kn

Salwa

for some 0<k, <m - n + I

for some 0.k, (6 - n + 2

Taking the limit as m, n ----) o gives, since the orbit of x is bounded,

lim ft*n,"r)g1s;ds = o,,n 0
which, from (4), implies that

_llfl d(xn ,x, ) = o

Thus {x"} is cauchy sequence, hence convergent. call the limit x6.
From (21)

5t(xn+r'*0)g(s)ds = k f,tt*''*0)g(s)ds

= k l-* 
(d(xn,x6 ),d(xp,xp1t ),d(x6,Txo ).d(xn,Tx6 ),d(xo,xn+l)) 

g(S) dS

Taking the limit of both sides, as n --_) co gives
gt(xo'rxo)9(s)ds < k f,t"o'r*0)q1s;ds.

which implies that d(x6,Txo):0, implies that x6: Txo.
Suppose that xs and zare two fixed point of T. irom (2r)

f,t*o'"*(')ds < k f,t'o''l*(s)ds
which implies that xe : z, andthe fixed point is unique. I
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ABSTRACT
This study considers the problem of scheduling n jobs on three machines with

transportation time between machines to minimize the maximum completion time.
This problem, when there is no transportation time, is considered NP-hard

and, it was discussed by Johnson, while the problem with transportation time is
considered more difficult to solve and we are not aware of any research addressing
this particular problem.

Theoretically, a result about the sufficient optimality condition is derived and
proved. Also we derive and prove two results concerning optimality of two special
cases for the problem each one get at least (n-l)! optimal sequences.

INTRODUCTION
There are many definitions for machine scheduling, but the

simplest one for understanding is that [1], scheduling is the allocation of
resources over time to perform a collection of tasks. Resources and
tasks are called machines and jobs respectively and both of them can
take many forms. For example; we can consider a computer (or
computers) as a machine (or machines) and the programs that are to be

run on that computer (or computers) as jobs. There has been interest in
scheduling problem since early 1950 s [2].

Solving machine scheduling problem means finding the decision
that makes us determine which job should we sequence first and on
which machine. The aim is to fined a good (near optimal) or if possible
optimal schedule which gives an optimal solution and that enables to
minimize the time spent on the problern which will minimize the cost

for the problem.
Flow-shr:p protrlems has

simulated annealing (Osman and
a o'big-rralley". According to the
Potts, 1989; Ogbu and Smith, 1990)
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and ant-colony approaches (ying and Liao, z0o4) have been
implemented, tabu search (Nowicki and Smutnicki, tgge; Daya and
Al-Fawzan, 1998; Grabowski and Wodecki,2002). Genetic algtrithm
(chen et al., 1995; Reeves and yamada, l99g) technique, uL most
popular because of their good results [3].

In most manufacturing and distribution systems, semi-finishedjobs are transferred from one processing acitity to another by
transporters such 

_as 
automated guided vehicles (AGVs) and conveyori.

Most machine scheduling models assume either that there are a finite
number of transporters for delivering jobs or that jobs are delivered
instantaneously from one location to another without iransportation time
involved. This study is studying machine scheduling problems with
explicit transportation considerations.

Problem and Notation
The machine configuration inside a manufacturing facility can

be flow shop, job shop, open ,!op, or other types. this study
considers the transportation mainly in a flow shop environment.

our problem can be described in general as follows: we are
given.a-set of n jobs to be processed on, machines in a flow.rrop.
Each job must first be processed on machine Mr, then machine Mz,
etc., and finally on machine M,n. The processing time of job j on
machine M1.is P;r. we assume that all ofihe jobs siart at machin. t t,.
l_ft.r a job is processed on machine M1, it is transported to machine
Mr*r by a transporter. There are totar of n identicar transporters
initially located at machine Mr. Each transporter has a capacity ofc:1, i.e. it can carry up to c:l job ln one shipment. ihe
transportation time from machine Mp to machine Mr*r is denoted bythr*r which is assumed to be independent of the jobs beini
transported.

. 
Let c; denote the completion time ofjob j, that is the time when

irP j is completed on the last machine ,. w; are concemed about
minimizing makespan C.u*.

we follow the commonly used three-field notation a,/B/y for
machine scheduling problems.

In the a freld, the notation ,TF,will 
be used to denote a flow

shop problem with transportation befween machines. Hence , TF3/ t,
,k1 /c*u* represents the 3-machine flow shop makespan problem withn transporters. Note that following this notation, it. problem
considered by this study can be denoted as TF3/l;,ki/ Cr*, where l;, k;
denote the n transporters time, each transporter'*ittr capacity I job
from machine A to machine B, and from machine B to machine c
respectively.
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l. Three Machine Flow Shop Problem with Transportation Time
It is known that the classical m-machine flow shop

makespan problem without transportation F*// C.u* is strongly
NP-hard for (m 3) [4], while the 2-machine problem F2ll C.u* is
polynomially solvable by Johnson's rule. Thus, any 3-machine
problem with transportation, except in special cases, must be strongly
NP-hard.

In this study we are using {., and fri to denote, respectively, the
transportation time from machine A to machine B and that from
machine B to machine C.

It is noted that a transporter in a 3-machine flow shop problem
with transportation may be viewed as a "machine" (whose duty is to
transport jobs) between each two real machines (whose duty is to
process jobs).

We use the notatiors oi, b; and ci to denote, respectively, the
processing time ofjob i on machine A,B and C, and let c!,cf and

c,9 denote the completion time of job i on machine A,B and C
respectively.

A sufficient optimality condition
N1-Theorem:

* l.* .*\
Let n =("""'rn/ be an optimal permutation for the original

three 7I = (1,"',') machines with transportation, and its makespan
represented by c;* . And let be an optimal sequence on the two
artificial machines (A+L+B+K), (L+B+K+C) with respective
(a,+(.,+b, +k,),(/,+b, +k, +c,; processing times for each job i:I, ,fl,
which is determined by a criterion:

min(a, +(.,+b,+k,, .(,+b,+k.,+c,) 3min(a, +1,+b,+k,, l,+b,+k, +c,)

Then:

Ciru*> Lro *lu +bu +ku + f"p V v et
k=l k=v

Proofi
Let the processing a'+(''+b' +k"!,+b, +k, +c, times

represented

ai 0i
Ciu* by , respectively, and let the optimal is given.
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By ChⅨ =1皿n{れ

rk主
1%+イ(<Σ %

Then,

脱健1気
+イ

4+b碑 +k4+

<1翌縫nttlal+イ嗜+二 b崚

出1店
at+ι (+%+kt

rΣ、十̀
電

≦
kJll先

+`1

Then

出|』
a嗅 +イ

4+ヽ;+kt

(2)

Ci欲 ≧
麗 {店

a凛 +イ
4+b二 十kt+計

4}

Hm∝ Ch欲 ≧
出 {』 ←崚

+li)+』
L+、 1-書

L
So

鴫≧出僣%+占β
il―書乳

+侮 +思 %
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ｔ
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リ

Ｃ

ｎ

マ

乙

い

＋

(3)  α′ β ノ
But and arc thc processing times Ofjob i On thc artiflcial twO

machines flow shOp problcm。

Nott dnce π■,…→晩狙
  .°メh」

。∫謝i慌
おr■e ttO artindd machnes■ Ow π・=中 l,¨

sequence can be considered as a hcuristic fOr this problem。

Thus,

麗僣%十占Q:|≧臓僣αk+か |

(4)

From(3)and(4)we gct:‐

Cふax≧詈ax{店αk+,lβ k}―書Bi
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(v n I
=.maxi Iuu + B, + f,cu Ilsvsn lk=l k=v )

So,
.vn

Ci.,ur> Zor +h +4, +ku + f cp V l<v 1n,v eE.
k=l ka,

Vol.20,Nol,2009

N2‐Theorem:
Let cttlβ +κで)(π

)denOtcs thc maximum completion time on the

sccond artiflcial machine of the two machincs A+L+B+K ,
LttB+KttC,for the sequcnceπ o And let ciax dCnOte the minimum

makcspan on thc last lnachine C of the original three machine A,B

and C with transportation tirnc for thc optimal sequcncc π
*.

Then:

Cttβ
+κで)(π

)一士(イ′十b′ +たノ)≦ Cふ欲
′=1

Proo■

From Nl…theorcm

Ciax≧
lm ax{,]α, 十イン +b″ 十た″ +J:]εノ

}

=cに
+3+κ《η

(→
―Σ(ろ

十為+4)
′=1

N3‐Theorem:
Whcrcvcr a scqucnce π sttis取 ;

C`亀 lβ
+κ +C)(π

)_】Σ(′ノ+らノ+ル′)=C max(π )

,=1

wherc Cm継 (π)is the makespan of π on the third machinc C ofthc
original problem. Thcn π is optimal schcdule for the original

problem。
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含i瀾:器R駅潔けC°nd.。n ttd sdvtte srdd Cases forthe T肝∝M¨hne Πow shOp
Niran and Tariq

Proo■

Since Cmax(π )≧ C二ax≧ CttIB+κ
+C)(π

)―
,](ι

′+b′ +た ,)

:i[ilCntax(π
)=c!∫

β+κ +C)(π
)一

二
(ι′十ら十たI)

Cnlax(π)=c息

Hence,′r is optirnal fbr thc Original problcm。
□

Solvable Special Cases ofthe Problem

First Optilllal Special Case

N4‐Theorem:
An optimal pellllutation fOr the `′

'たノ TF3/   / Cmax イプ十場≦%+ιノ

ぷ石::L′ :轍蜘撫鯨|ゞ静l
optirnal sequcnces,whcrc k the number of such′

(k=10r2,  ,Or n)

moreovcr thc Optimal value of cnlax=Σ ら十ι′十b′ +た′+`′ .

力=1

Let zr=(1,2,...,n-1,/)be a sequence Cl,C,u and Cf and
denoted the completion time of job i on machine A,B and c
respectively.
By:
(,,+b, <a,+(, Vij ir.j
Weget: (.,_r+b,_r1a, *(,, V i=2,.....,n

i_l i_l
Clear Zao +1,_r+b,_r<Zar +q +1, V i=2,.....,n that

i _l k=l i k=l
) Zor + (., _, +b, _, <lar + t, V i =2,.....,nk=l k=t

..i
:.C! =Zoo +1, +b, V i=1,...,n

k=l

Now we have:
k, +c, <b, + k, Vij , i* j
so we k,-ttc,_t<b,+k, vi=2,...,n get;.
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Σ%イ判嗚」tJ協ギΣ%協ιttt Ⅵ型…コ
′-1⇒え:α
力+イブー1+らブ_1+た′_1+εメ_1≦ Σαヵ+イメ+bi+ki∀ i=2"¨ ,n

t=1

.・.Cf=土 %+′′+ら +たブ+ら  ∀′=1,“"4た=1

Hcncc

Cm欲 (π)=Cf=Σ %イ′+bノ +たノ+ら 。
そ=l

Notc that ΣαたiS a constant,and ι′+b′ 十たノ+ら iS the minimal vduc
=々l

of,{ち +場 +為 +q}i=1, ,n, so QIa is optimal.

Now,if therc e対 sts Onc suchら then k=1,ioc.thcre c対sts(n-1)!
optimal sequences.

If therc exists two such′ then k=2,i.e.therc cxists 2(n-1)!Optimal
sequences。

Hence if thcre e対 sts n such′ thcn k―11,and therc c対 sts n(n-1)!=n!
optimal sequcnccs。 □

Second Optilmal Special Case
N5…Theorem:

An optimal pellllutation fOr thc TF3/〃
1,k/Cmax 脅+でノ≦イノ十毎

a+ち ≦々ノ+fノ  :IIIC署 ::l:Iiedby seqIIIcing tIよ i::CIlltti
where f has the propcrサ tO gct k(n‐ 1)!Optimal scquences,wherc k
the numbcr ofsuch/(k=10r2, ,or.n),morCOVer thc optimal valuc of

卜r。。■   Chax=ゥ
+ヶ +ヶ十り+Σq

ノ=1

Lct π=び ,2, ,″)be a sequcnce and cr,c′αηグCF denOtC thc

completion time ofjOb i On machine A,B and C respect市 ely.

By:

It is clear tha′1+%+イ 2≦ αl十 で1+bl     ,and

げ=FInXぽ ,Cr+′身+ゎ2

=llrlax{q+で 1+ら 1,■ +%+イ 2}+ら 2

=αl+イ 1+bl+b2
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ln a siinilar way by 名十ι′≦イ1+ヽ  ∀i=2,… ,n

And脅 ≦島 Ⅵ =1,¨″ (Jnce脅 +4≦ 4+a Vi=1,¨
"′ )

⇒q十二%+脅 +イf・十二b″ +′1+らlⅥ =3,…,4

⇒C′ =q十角+島 +Tbl+bノ ∀′=3,¨っ″
ル=2

⇒C′ =q+イ 1+島 +ibヵ ∀′=3,¨
"″″=2

Now by,
bノ +4≦ち +θブ ∀ij

名+″ 1+ら1+ι2+た 2≦ 名+イ l+ら1+た 1+εl⇒ C′ +た 2≦ CF
C∫ =maxICF,C′ +た2}+θ 2=■ +′1+bl+ル l十ら十ε2

ぃたiTTtti17.P
(5)

And bittki≦ ki+ci⇒ bi≦ ci vi=1,… ,n

By using(5)we get fori=3, ,n
′-1

′-1■+ι l+わl+思 b々 十み′十た′≦q+`:+み :+ぇ cヵ +力 l+ら
′-1

,一 l⇒けでl+b:+ぇら々+わ′+た′≦けιl+bl+ル l+Σ ε々
そ=l

⇒CF=αl+ι l+bl十た1+ゴ
`々

+ε′
力=l

⇒CF=ら 十′1+bl十 たI+icl i=3,¨
"n力=l

Hence,
″

Note [lCF th江  お a%+ι/十ヶ+け cOnstant,帥dぉ
the     minilnal     value Of%欲

lzl
{名 十イ′+b′ +た′},ノbr′ =1,…

"″ ,sO is OptimJ。

。pllII」I::糖 c:きIStS 

°nc such ち thcn k=1 , ioe. there cxists(n-1)!
If thcrc cxists h″O such′ thcn k=2,ioe.there exists 2(n-1)!optimal
sequenccs。

Hence if there exists n such′ thcn k―n,and therc cxists n(n‐ 1)!― Il!
optimal sequcnccs。 □
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Conclusion
In this study, we discus the problem of scheduling three machine

A,B and C flow shop with transportation time between machines where
each machine can process one job at a time and each job i is transported
by l, and k1 time from A to B and from B to C respectively. This
problem is considered NP-hard with out transportation times. We are
not aware of any research addressing this particular problem.

We have presented a concise discussion of ways to extend
Johnson's two-machine result.

The two polynomial solvable special cases are the first two
special case for the TF3/ I i,ki / C,,* problem.
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a.-)ill
.grirJl.rl.r,)l LE- .-Jr )*Jl qr{ij. _.19., g}-ill LlrtiJr o}lA or.. i 77 dFJ

GliLsll l,i-r'l H & erJ,-Jl 6'ii Jl i+till otJijJt i-ilS aq *- fiffl aSrr,

,Js.ilr+ du+titr r-i ,,.r ,1..-6 hn(x)= (lr.l, * t)-''' tn@ (xl, * ,1r,, , X e B(H)

d lill l.:e .e,:.o ,-;, .:..EJt E-.lr_r 6ti:.:)t* sh u+ t# J A(x) = xA_ AX, , x e B(H)
.C, d hn(D J#tltl 6t5itt56.r.ttgHr..l,.ilt_, C,1 

1 d{tr_l

ABSTRACT
Let B(H)denoted the Banach algebra of all bounded linear operators on

infinite dimensional separable complex Hilbert spaces r/. For A,x eB(H),
the Jordan* - chordal transform ft, as an operator on B(H)is defined by

hn(X)= (r'l' t l)-rrz J Ad)qxl' * Iy-,,, , where J n(X) is the Jordan _*

derivations defined on B(X) by J n(X)= X4- AX' .In this paper we study
the orthogonality of the range and kemel of J n(X) to the unitarily invariant
norms lll lil *a ofihogonalitv of hn(x) ro the Hilbert - Schmidt .

INTRODUCTION
Let B(H) denoted the Banach algebra of all bounded linear

operators on infinite dimensional separable complex Hilbert spaces 1/.
For operator A,Be B(H),the generarized,derivation d.r,, as on operator
onB(H), is defined by

5n,u(X)= AX - XB forall xeB(H)

The chordal transformation.fr,, as all operator on B(II) is defined b y

.f n.r(X) =(ln'l' + I1-trz ln,r(X) (rl, + I1-rrz for all x e B(H)
(2)t7l

When A= B,we simply write f^ for
J n,as an operator on B(H), is defined by
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.。
 (3)[14]

J(χ)=」′(χ)=χ4-Иχ・

My deflne the JOrdan*

β(17)by

forall xeB(H)

- Chordal transform hn,as an operator on

h, (x) - flu l' * r)",, J n (x) (al' + r;ttz for all x e B(H)
(4)

The chordal transform has some geometric properties that
resemble those of the chordal distance. Recall that the chordal
distance between any two complex numbers a and 6 is given by

レー刻グ(α,b)=

It easy to see that

(t +lal'z )"'(1 * ltl')'''

グ(α,b)≦ 1

¨ (5)

¨ (6)

for all complex numbers a and b .U ,pp 31 6-317).

when we study the Range-Kernel orthogonality of any
operator in the beginning we need the putnam - Fuglede theorem
which contain of (rt A and a are norrnal operators and if x is an
operator such that AX = XB then A'X = XBr ) U3l.

The Range-Kernel orthogonality of generalized derivation
dr,u has been considered by a number of authors in the recent past
(see [2],[3], [4], [5], [6]).

Hirzallah o. and Kittaneh F. considered in [7] the Range -
Kernel orthogonality of the Chordal transformation fn.u.

Sudad M.Rasheed in t8l consider the Range -Kernel
orthogonality of the Jordan* -derivation on Hilbert - Schmidt noffn .

This paper consists of two sections , in section I we study
Range -Kernel orthogonality of the Jordan* -derivation on unitarily
invariant norn lll lll and in section 2 we investigate the related

orthogonality results for the Jordan chordal transform .

In addition to the usual operator normll. ll, which is defined on
all of B(H),we are interested in the general class of unitarily
invariant norrns. Each unitarily invariant norm lll.lll is defined on a
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no.11l ideal cll‖
 assOciated with it.This ideal,which is IBanach space

under the norln‖ .‖ ,お COntdned h the HeJ Of cOmpact Operators

.Every unitarily invariant nollll satisfles the invariance property

‖秘/‖ =‖ И‖  fordl И∈ql‖   (6)
and for an unitary Operatorsυ

,/∈ B(/f).It also satisfles the
symlnetry prOperty

‖νC‖≦‖И‖‖C‖ fOr dl И∈ql‖ and for JI B,c∈ β(〃 )

(7)[5]
For a cOmpact OperatOrИ

, let SI(И )≧ s2(И)≧・̈……….≧ O denote the
singular values ofИ

(1.e。 ,the eigenvalues Of l/1=(И ttИ

)ν
2)。Every

麗
t鍵

I『電驚∫:掘f略淵γttl輩翼
H:請

l踏[rif
nolllls

IИ I′
=(ΣL(→

ρソ″
′=1

瀧 軍 冽 :きWmi:聞 鮮 miT瀧 ‰ 出

r秘
脚 ツ 犠 :

nollll ideals assOciated with these nolllls are the Schatten P_class cノ
''

1≦ P≦ ∞[6].Hence cl,c2and(■ are the trace class,the Hilbert_
SCh面

躍冨i綱」:総』深電:)職lb駆「
=I:聾

he血∝
product

<A,B> = tr B'A = tr AB'
,Where tu is trace functional t9].
also given by

阻=(″И・И)ν
2=(Σ

kc,θ′12)ν 2

where {e, } and 11,} areun'y'o.tt ononnar bases for H.For the theory of
unitarily invariant norrns,the reader is referred to [9],[10].

1. Range - kernel orthogonality of J n6) onCll,
In this section we present our main result of this paper. This

result asserts that if x is normal operator in then with resp".t to *yunitarily invariant norm lll lll ,ran J n0ctr rt is orthogonal to
ker J n fl 9r u , where ran J nand ker -r, dented the range and kernel
of J n, respectively.

To accomplish our goal we need two lemmas.[ 5]

(8)

‥(9)

So the Hilbert_schnlidt nollll is

・
。

(10)
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二ι翻
"α

 rf.I)「

Let Ⅳ,s∈ B(〃 )be diagonal(nollllal with pure point spectrum),

NS=SV,and´χ∈B(〃),If δⅣ(χ )十 S∈ CI‖
 'then s∈

cll‖ and

llδⅣ(χ)+S‖≧|ISII。           (11)

Praθ′

See[5].

L`″″α″。2)

Let Ⅳ,s∈ B(〃 )be noHHal,and set〃 l=ぅ cc ker(Ⅳ―え).If Shr=ハ慇

and there is an χ∈β(〃)suCh that“為(χ)+S∈ C∞ ,then〃l reduces s

and SI針 ・

PFaO■

See [5].

Now we are in a position to prove the rnain result ofthis paper。

動 ′ο″″ rf.3)「

Let  χ∈3(ff)be no.11lal , パ 〓sガ , and И∈B(fr), If

」′(χ )+S∈ ql‖ ,then s∈ ql.‖ and‖ J′ (χ )十司|≧‖S‖・

PFaθf

飾 ∝ 卿 パ

"瑕

∞ 脚 m〃 =名 け /者
月

and s=[l  ll  where rrl=;ζ
lker(Ar_ぇ )it f01lows by[5,lerninal.2]

that   S2=0   ・If      И=[::|  :::1   0n   ttr=J71① ″汁,   then

J′ (χ)+S=[J′
11(増 )+Si l]

Since場 (χ)+S∈ Cl‖
'it f°

1lows that亀
11(χl)十島∈ql‖  .But χl

is diagonal andsiχ l=χ ISl .Thusby Lmma(1.1)島 ∈ql‖ and

‖七lにl)+島‖≧‖島‖mequetty s∈¬刊and

‖ちの+釧≧‖七1にll・ Sl‖≧ドl‖訓S‖。
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It has been show in[8 ,theorem2.2.l2] that if X e B(H) is a
normal, S e C, is an operator such that XS = SX. then

1燿
―″°

+到:=1燿 ―″・[+剛 forall ,qer(a). (11)

Al- Mustansiriya J. Sci

2. Range - kernel orthogonality of hn(X).

and s'ЙИ(χ)C Cl.Since χ  is nollllal

the    igled    theOrem    that

cr's)° =(sr)°こ⇒stイ =」r・s'.Now

Vo1 20,No l,2009

andジks=y・ ,it f。110ws by

しr's=sχ     and    sO

This says that, in the usual Hilbert space sense, ran JnOC, is
orthogonal to ker JnffC, , where ran Ju and ker _/, dented the
range and kernel of J, , respectively. Before that, in [g] consider
the satisfies the Putnam - Fugrede theorem of Jordan +-derivation 

.
Moreover , it has been in section ( I ) of this paper that if

XeB(H) suchthat X isnormal ,XS=SX.and SeCn, , then

‖ノ
"(χ

)+S‖≧‖S‖   fOrall Иcβ(〃 ) 。(12)
That k Кspedゎ ■e um●Hヶ hvaHant nOm‖ ‖,■ おassulned

thatif r¢ clm n'then‖ r‖ =OO

We note that ,the JOrdan *_chOrdal transfollllation differences

With  Chordal  transf0111lation
,becausc  the  JOrdan  *‐ Chordal

織部獣F蹴。∬l尋 器lettp為∬
SL:躙

c:冊7:
properties OfchOrdal transfollllation[7].

Our flrst OrthOgOnality result fOrヵ

"(χ
)Can be stated as fol10ws.

動
`ο

″″ 21り r

lf  ジrcβ (〃) iS nollllal ,sc(12  iS an OpcratOr such that

溶=絣
°
,thenレ

"(χ
)+到:=レ

"(χ洲:+ドに  おr」l ИcB(〃 ).

PraθFChordal transf0111lation ChOrdal transfollllation′

If 力И(χ)+C c C2,then ヵィ(χ )¢ C2 ,SO   ~

‖力И(χ)+SI:=|力И(χ洲:+ISI:=∞ .Suppose that れ(χ)+C c C2'then
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s'hA(x) =s'Klx'l' tl;,z Jn(x) (lxl'+ I)''')
= s'[(x'l' * IYtrz 6A- AX') (lxl'+ I)''')
= s'(x'l' + I1)t2 xATlxl' + t1^'' -s'(x.l' + I;ttz AX'(lx l' * I1-'''

=s'x(x'l' * r1-'"' Aqxf + I)-trz -s'(x'l' + I)-trz,qrlx l' * Iyrtz *'
= x-,s'(x.l' * r1''' A(lxl' + Iy,z -s-(x-l' + I)''' Aqx f + 114t2 X.

=χ・Ⅳ ―Ⅳ χ
+

Where   Ⅳ=s・〈χ
°
12+ノ)J/2И (χ12+/)4/2 ,so Ⅳ∈C2 and

χ
Ⅲ
Ⅳ―ハχ

*c CI

Employing a result of Weiss [12],we get r″ (S場 /(χ))=0 。
Therefore

lみИ(χ )十 SII:=|レИ(χ】|:十 11SI:+2 Re rr(S・ 力/(χ ))

=|力′(χ】|:+|ISII:・
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ABSTRACT
The aim of this work is to study and obtain approximate symmetries to the

nonlinear diffusion equation,
I

h, =1-h3h,),
J

when it is perturbed , first by the term 117t 7. ) and second by the unknown
r

F
function = f (h,h,) . An approximate invariant solution is found in the first case,r
while we descried all nonlinearities -f (h,h,) in the second case.

INTRODUCTION
The concept of approximate symmetry goes back to at least the

late seventies when the observation was made that, since the differential
equations which arise in mathematical modeling are invariably
approximate, one should in fact be considering appro-ximate symmetry
tll

The non-linear diffusion equation having the form
h, = @(h)h), (1)

for a single function h of two independent variables t and r; D(h) is the
diffi,rsion term, has a wide range of applications in physics, diffusion
process and engineering sciences l2),[3].

In this paper, we study approximate symmetry for the nonlin-ear

diffusion equation (1) , when n:lD@)=lr' and the equation is
J

perturbed. When the perturbed term is th'h, we find an approximate
r
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lnaam and Zainab

invariant sOlution whib when the pe■
urbed tellll麓「/(乃 ,力″),Where f

is an uttOwn hnctiOn,we describe al nOnlinearities/(力
,あ″)SO that the

equatiOn is approxirnately invariant,where c is a small parameter.Such

λ肥1:Tttslm路
畢#FT鷺lλFttiX瑠

g」

h xcぶ 1驚,蹴
ix胤

::TttF。対mae wmm∝ッ.h∞
“

On
threc,perturbatiOn by the tellll 丘乃3ヵ

″ is studiedo while in sectiOn fOur,
″

we study perturbatiOn by an unknown hnctiOn/(ヵ
,力′)

Approxilnate synlllletry Approach

To study a differential equati01 c9ntaining a small param―
eter∈

,synllnetries are fOund in a folll1 0fSerles ln pOwers Of 
∈as

χ =χO+∈ χl+∈
2χ

2

The Arst summand is just a symmetry of the unperturbed

equatiOn(ioe.fOr an equatiOn with∈
=o).Taking a few summands

means flnding apprOxilnate synllnetry.

Lct us begin by recaHingЙ「0, the symmetries Of the unpertu―
rbed equation

れ =ヵ
2み

′+:み
3ヵ

″                                   (2)
which has been fOund(see[5]),as

為=イ (r,r,ヵ )シ +グ (r,′ ,力)a+η
O(r,′

,ヵ)錫
where

+ら げ=け +%Lが
:た 2

are arbitrary constants

First Perturbation

when equation (2) is perturbed by the term th'h_, it becomes:r
h, = h'hl *!h'h,, +9hrh,

first-order approximate symmetry is
X=Xo+eX,

where

x, = €le,t,h)Or + €)?,t, h)Ot + rtt ?,t, h)Ah
The criterion for invariance of the pDE (3) is

、

レ

ノ

４

α
２
　

３
，

＋
　
　
つ
も

α‐
　

１
，

じ

〓

一
一
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１

′
「
　
％

(3) the
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ⅢザイーシL―シ′》̈

「

0

which implies that,

;鮨%綺ン2イツゲ→″嘱花が
_:ヵ 3g「

+ずリカ3乃″
((:α

l+α2)r+α3)~;あ
3ぁ″

(:乃
α2)    (5)

_;乃 3(|:α
2~:αl~α2)力

3=0

when

h, = h'hl *!h'h,, *9h'h,

We obtain a polynomial equation in hr., hn, hr, which must hold
for arbitrary values of r, t, h, hr, h.r, hn. From the coefficients of h6, h, h,
h.h., we get

-t .l^ ^ -, 2
€i = <ra, + 3r)r + 5. €) = 5,t + 5o ,l' = ah;,

where 61, . , 54 ztf€ constants

Invariant Solution
In order to obtain a group-invariant solution of (3) we use the

Lagrange Method of Lie symmetry generators as follows:
Let

,,:(l*, * o,)*'()u,.4)

/z=dt+e5,

Tz = dq+ e 5o , lq =!@r+. Ar)
J

then
dr dt dh

y,,-. q=;,r=fr (6)

whose solution is given by
,=(r+B,k+fr)-h, h=(r+fir)r,.f(t) (7)

where f,=9, 0,=L, and B,=t6'hTzTz
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Differentiate(7)with respect tO t and r,then substitute in

equation(3)we get

几〔+几 )ム

ヨー/(S)― ん〔+几 )Aあ
ヨ
←+4ン (s)― 〔+几 )・

A~2ら

/2(s)/2(S)―
:lr+/ち

)4ム

ー2ら
/3(s),r・ (∫)―「 lr+/ち ).ム

~ら

/3(s)/.=0'

and to be able tO prOceed ttrther we make the assulnption that A=o

flnd simple equatiOn and multiply by<tttβ
3)β

2●

“
,we get

β4■′(S)― β2S2/ (s)_ヵr2(s)/.2(s)_:/3(s)/・
(S)― c/3(s)′r(S)=0

ifβ4=+2,  β2=~1,thcn

券 ←
2/(s))+[:sil1/3(s)/'(S))+c/3(s)/ (S)]=0

integrating with respect tO s givcs

where clis arbitrary constant.Ifcl=百 ―∈=0'We get

/=(_:s2+(ァ 2)

consequently the apprOxilnate invariant s01utiOn is

I

力lr,′)=(|+/L)2(ザ s2+c2)3                  (8)

Second Perturbation

ln this sectiOn we cOnsider equation(2)whcn itis perturbed by an

unbOwn hnctiOn二
/(″ ,み″),WhiCh becOmes,

″

れ=:多 13ヵr)+;/1,力″)

σ〓

「

―

Ｉ

Ｊ

″／クヽ
ォあ⇒／″一

√Ｓ

けー

一
３

Γ
Ｉ
Ｉ
Ｉ
Ｉ
Ｌ

＋Ｓ／Ｓ

We would like to find the transformation that will have theplop:ry 
_to change any element of the family of pDE,s (9) to pDE

which belongs to the same family.
In order to obtain the group oftransformation ofequation (9), the

following auxiliary equations are imposed [5]
ft=1=fht=0

md■e"yoraT茸
暇

rs∬

澤lけ。1[}観l際
where (6', f", n')(u = 0,1 ) are functions of t, r and h; and f is a
function of h, h. only and ryfunction of t, r, h and h..

The second prolongation ofthe operator X is

(9)

(10)
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χ
閉

=χ 十
し

`+∈

gf卜功″十
し :+∈ ダ 》

乃′十
し「

+∈ g「
〉
功″

″ヵ

`流

+″れ銑
The ininitesimal invariance criterion for equation(10)beCOmes

■ザイ■ちやし″〕れぃれ仰到
this equation yields

tl+∈ gf)-2あ力′170+∈ ηl)-2乃 2乃

rO`・ c gr)一カ2ヵ″

|ノ十∈″
1)一

:乃

3し

「
+∈ g「

)十
三■ξ

O/―

テ/=0
(11)

In zero― order approximation(∈ =0),(11)yields the invariant
criterion in the folll1 0f

f:-2カイη
O-2あ 2乃

″g∫ _力 2ヵ

″η
O_:乃 3g」

=o  ,∈ ″=0  (12)

which gives Ψ=0∀0∈ ({r,t,h,hr)),since f is a differential variable

which is algebraically independent of fh and fhr.Thus v is the function

ofh,hrand fonly.

It is clear that(12)is the Same detellllining equation as in the case

ofan unpe■urbed equation(2),and SO itS ininitesimal coefflcients are

ゲ=じけけもご=…″が=:た 2

where ctti,i=1,2,3,4 are constants deflned by the following generators

Xl=),X:=a,X:=:ra+ta ,xl=ra+:h猟

In a sirnilar way to the above,we have the invariance condition

gf… 2カカ′η
l-2乃 2乃

″gf_力
2乃

r/η

l―

:乃

3g「
+;;「ξF/―

:″
=0

when

れ=ノイ+:れ十テルの
Thus,、ve obtain a polynornial equation in hrr,hrt,hr,which must

hold for arbitrary values ofr,t,h,hr,hrr,hrt.

Frolrl the coefflcients we get the following results

OC3=0

4=γlt+74

4=γ2r+γ 3

が=7
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″=(:α2~:αI)/

where γl, i=1,2,3,4, are cOnstants.TherefOre the generator X will be

χ=((:%+α 2)″ +∈ レ2″ +/311ar+l101′十α3>∈ レ!′
+/41pr

+:し2+/4レ訪

we observe that there are seven apprOxiinate symmetries.

χl=a  Й「∫=:乃∂み+″∂″+:メ″r    Й″∫=:″∂″+′ιンー
:〃

χl=∈ ∂″    χ:=ca   χ:=c(:力併 +″″
)

Йfl=c(′∂′―
:力

∂乃
)

The Set Of TransfOrmatiOns

me ge重蹴rrガLttL即掌ッ
e ttanSbm面On cOrrespondng b

These transformations are
formula [6] as follows

r' = e'x r= i{ 
"0,f;t"

we get the results (up to er) then
r'=r+eXr

given by the "exponentiation"

r* = r+ .l(:",* o,)* . ,,),= 
[,* 

.(+-, * o,)*., ,,),
in a same way we find

t' = t+ e (a,+ e T,)= (l+ e (a,+ e y,))

h' = h+ -(?(",. .(r+)), = 
[, 

. 
3 
.(T)),

.r' = .r + . (:", )")t= (,* .(:", - ;",)),
Conclusion
This paper deals with finding the symmetries of equation
n, =1!l,tlr,),* € F(r,h,i.)using the invariance of the equation when it is
unperturbed (e= o) instead of finding the symmetries directry .The first
perturbation is made by a known function 

Toro,.concerning the second
perturbation in which there is a class of DEs, one has to choose thosechanges of variables which do not alter the form of the class of pDE(9).
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This study may be continued to study the convergence of
approximate symmetry either by finding the exact symmetry to

perturbed equation (one can compare with [4] when to .=l; o.
J

numerical methods, so that can obtain the error value
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ABSTRACT

H螺響聾紺磯reg10ns among difFerent clas≦
and pri宙 leging the most sensttive features(tuples)Of each class.This appЮ

ach

蹴lettlftti躍器1滉脱腱d鷺鷺httt∬ u:∬l∫鮮鳳::Twおr optimセ面OL

INTRODUCTIoN
E)igital leaming neh″ Orks have been uscd in many situations that

need fast training,processing spced , casy hardware implcmentatiOn

and the DLNs madc the sOlutiOn Of disparity prOblems pOssiblc and

more casy[1,2].

Despite having an Of there advantages,the ll_tuplc classiflcr has

prescntcd saturatiOn prOblem fOr large training pattenl scts.considering

large training sets,it may occur that thc maOrity Ofthc fcatures arc sct

to on during the training phase[3].It happens whcn the training set has

a good diversity of input pattems per class and can lcad tO a prOcess

where the logic valuc' 1 'is written in alinOst an memory pOsitiOns Of

the RAMs.Therefore,the same inemory posit10ns OfRAMs Ofdifferent

classes are addressed and writen by nOisy patems[3,4,and 5].Thcre

is a mttOr difflculty with thtt problem:the nets have be trained tO

respond in thc same way tO pattems that arc clcarly in differcnt

classcso That is,it is likely that the pattcms On which thc discrirninatOrs

are trained have a great diversity, leading tO an inappropriate

generalizatiOn[3,5].
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The RAMs saturation lead to any pattern is input to the net,
almost of the discriminators will gives the same responses due to all the
RAM positions are contents the value ' I ' and then the net cannot
classify the test patternf6,5,7)

The Proposed System
In order to face this problem, "saturation problem,,, we suggested

a new technique tries to reduce the network saturation and improve the
recognition level. In this problem the discriminators (two or more) in n-
tuple recognizer will gives the similar responses that lead to high
rejection level .To deal with the similarity of responses of the
discriminators we suggested this technique. This technique try to
emphasizes on the different regions among the patterns that will gives a
high benefit in reduce the similarity of the discriminators responses.

In many situations two different classes might only differ in a few
of their features. In such a case, an example outside the training set has
a high risk of sharing most of its features with an incorrect class. In this
case the network will have an unacceptable high error rate. As
example, in figure 1, the main difference between the considered types
of I's and 6's is the appearance or non-appearance of an upper
horizontal bar.From that principles we trying to decrease the importance
of the features that common with two or more discriminators. This
operation will reduce the importance of the common features and
increased the effect of the different features between classes.
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AWDLNs technique used a second layer network, in training
phase the net trained using the same training procedure of the previous
model. During the classification phase , the RAMs connected to the
tuples of the test pattern ( one discriminator per class ) are analyzed at
the same time . Then, it is verified how many of these RAMs are
activated (addressed content equal to ' 1 '), and the weight of the
selected memory positions is updated. updating the weights of the
feature in all RAMs by dividing the original weights of thai feature by
the number of active RAMs .Such dividing to decrease the weights of
common features in more than one discriminator, and increase the
importance of the different features in various classes. The weight of
any feature is represents the importance of this feature if it *ur high
then the feature is important and the importance of feature decreas-es
while the weight is decreased.

A number of active RAMs is defines the similarity ratio between
the discriminators, for that reason we choose updating the weight
according to the number of activated RAMs. After repeating the above
steps on all the features that formed the test pattern , the final response
computed by summation the responses for each discriminator and the
test pattern will belonging to the discriminator that gives the
maximum response

This technique was implemented for each class according to the
following process:
I - All available training patterns for the specific class were entered to

the network.
2- Each feature has an accumulator to calculate how many times it has

been turned on.
3- At the end of training process, the network give each feature weight

according to its accumulator content.
4- when a new pattern was entered to the network in classification

phase, the network is measure the similarity ratio for that pattern
with all categories (Active neurons).

5- update the weight of each feature according to the number of active
neurons.

6- Compute the final response.
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Algorithm fOr Training AWDLNs classlfler
Step l: Initialise alt n-tuples

Foreach CeC class

For each n-fuple 0 "i € N c

For each address D:0 o' - I to

Set ry,ilb j(x)l -+ o

set U,ilbi(r)l + 0

Step 2: Train all n - tuples on all training patterns
For each class

For each pattern C e C

Foreachj:ltom x ci € X c

SetcurrentAddress b ,(x) = F=,-(a ,o)* 2o-'

Setvvr 
0,,lbi(x)] + I

'"' f,.fb,(x)J + f,i[b, (x)] + I
Step 3: Compute the weights to all active rams

Foreach CeC class

For eachT:1 to m

For each address D:0 to o' -l

Set r7,,1b,(w)) -+ weights

149



Al- Mustansiriya J. Sci Vo1 20,Nol,2009

Algorithm for ClassirlcatiOn AWDLNs classirler

Step l:initiaHze Recognition vector

ris a C― dilllensional vector of real numbers

Forcach class C C C

Set r c〓 0.0

Step 2:look up lnemory contents ofeach n― tuple in

each class

For each i=ltO m

艶わ′0)=瑾 lHα ρX2‐ 1

For each class C € C

Set Иし[ち (→]=Иげレブ(χ刀+%[ち (→]

For each class C € C

Setら =ら +ηヴ[ち (W)]÷ Иり[ち (χ)]

Step 3:classiflcation

Assign X to class c whソ
c≧ r′ ∀ グ ≠ θ

Pattern Classes Used
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All the experiments performed in this research deal with hand-
written numerals from 0 to 9. The choice of hand-written numerals is
made due to the fundamental consideration that if highly accurate
recognition of hand-written numerals was achieved this would
obviously prove to be a most effective and immediately usable tool in
man\machine communication [8, 9,10]. Also , the technique would offer
scope for application to other pattern recognition tasks , in addition the
efficiency and optimality of performance can readily be assessed due
to the fact that the data to be recognized .

All experiments used the same pattern database which consisted
800 patterns of l0 numerals (0 to 9). They were taken from g0 different
subjects and converted by the scanner to computer into 16x16 binary
patterns .The data patterns are used later for training and testing.

The mapping used for the construction of the tuples is a random
(i.e. the n-tuple elements are chosen randomly form the input pattern),
and no attempt is made here for its optimization. It is chosen to be
random, rather than ordered, since it is well known that random
mapping in general gives better performance.

Implementation of AWDLNs
when applying the new technique, we found that we can increase

the recognition level from 63.2% to g\yo and decrease the rejection
level from 36.8%to l.2o/o in optimum weight level. Table I shows the
results of the experiments was carried out on the new system.

Table‐ 1:Results ofAWDLNs S

From these results we note that we could reduce the similarity
ratio of the responses of the net by reducing the weight of the common
features and increasing the weight or effect of non-common features
(difference regions among categories). In order this rejection level of
the net was decreased from 36.8%to l.2o/o.

By using this technique, the recognition of the network becomes
more clearly and gives more confidence that lead to increase the error
rate from \oh to 0.8% in optimum performance (see figure 3).

Correct Reject Error

Original system( second layer network) 63.2% 36.8% 0%

Modified system 98% 1.2% 0.8%
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Conclusion
The primary objective of the work reported in this research was to

investigate a technique so as to improve the recognition performance of
non-deterministic data using digital rearning networks *hi.h implement
n-tuple method of pattern recognition. In this class oi data,
unconstrained hand -written characters were chosen to optimize the
techniques which can be applied to other forms of data.

The AWDLNs strategy proved to be a useful approach to deal
with the saturation problem faced with digital learning networks. This
approach had fast training and simple hardware design facilities. Using
this strategy the performance of the recognizer was increased to 9go)o
correct and the rejection was decreases to 1.2%.
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s becn alsO exanlincd in thc stablc

UBL(c.g。 ,[2])。 In the literaturc,turbulcnt bcha宙 Our Of thc third_
momcnt variablcs under atmospheric stratiflcatiOn as wcll as their

vertical structures havc rcccivcd lcss attention.Such variables are mOst

ilnportant as turbulcnt transport telllls in thc prognostic equatiOns fOr

turbulent fluxcs and varianccs such as; mOmcntunl, turbulcnt kinctic

cncrgy(TЮE)and hcat(fOr mOre dctails see[3]).Furthc.1110re,thc
knowledge of turbulcnt charactcristics Of these variablcs is alsO
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Using iee cOnvec●on simihnty theory,wyngaard[4]inveStigated

the behaviour of turbulcnt quantities u′ w′
2,w′2T,and u′

w′Tt where u′
and w′  arc 10ngitudinal and vcrtical cOmpOnents Of wind vc10city

fluctuations and 7′ rcprcscnts thc tcmpcraturc fluctuations.1・ hc goa1 0f
this papcr is to invcstigatc thc turbulcnt charactcristics Of thc UBL in

telllls Of third‐ mOmcnt variablcs such as u′ w′
2′

雨 and w2T′ ,where
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e - 0.5(u'' + ,'' + *'') represents the TKE per unit mass. Local
similarity theory is applied to derive empirical similarity relations for
these variables under different stratification, and also to form further
relations which describe their vertical distribution under stable
conditions.

The meteorological measurements, used here are wind speed
components and temperature, in a certain country can not exclude by
other country because they are important to observe the motions of
large-scale weather systems. Furthermore, this study will provide us that
the wind speed in urban areas is influenced by surface roughness
elements and different from that in open areas. This work can serve the
meteorologists and researchers in any country of the world, for example
to study the turbulence structures in urban and rural areas by application
the analysis below if the same data used are available.

ANALYSIS BASIS
The theoretical basis to examine the third moments is based on local

similarity theory. It was first introduced by [5] for studying the stable
boundary layer (sBL) and later extended by t6l to study the (local) free-
convection boundary layer (represented in describing turbulence
properties under unstable conditions). Later, local similarity has been
successfully applied to analyze the turbulence characteristics in the
UBL under different stratifications (e.g., ll, 2l).The following local
scales adopted in the present paper to make non-dimensional groups are
the same as those given by 12,51.

where k (= 0.4) is von K6rm6n, g is the acceleration due to gravity and
T is the average temperature. The subscript I denotes local values
determined at each height.

The local similarity is a powerful tool for studying the physical
properties of turbulent flow over heterogeneous surfaces, because the
flux layer is not constant through the depth of roughness sublayer as
noted by [l] over urban Uppsala city. As will be stated in Ihe next
section Beijing city has the features of heterogeneity. However, the non-
dimensional similarity forms for the turbulent third-moment variables
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normalized with their respective local scales defined by (l) should be
function of local stability parameter , Z' / A, as given
u'*'" _ ,T, . (2,. Ew, 

. E\ *rT, _

where z = z - zd is the effective height with z representing the
instrument elevation und z6 is the zero-displacement length defin-ed as
the average roof-top Iever begins to act on the flow like a displaced
surface [3].

The height of the boundary layer is required to investigate the vertical
structure for the above forms (2). In the literature, the he-ights of neutral
and sBL, H, are established well [7] compared to thatlf the mixed
layer, zi. Furthernore, as wil be mentionid in the next section, the
measurements in this work are not in enough height to observe the
sudden change in temperature or the base of ih. inu-..rion layer. Thus,
Zi estimations will not be calculated, and consequently, the vertical
profiles are not investigated in unstable conditions.

Recently, all available expressions that provide the estimates of H
have reviewed and compared each other [21. rn. below expression,
which most widely used, suggested by t5] was selected to calculate H in
this paper, because it gives estimates close to that reported by l7l,H-0.26r,(-r +JW) (3)
yhere L[= -u*T /kg(*'I"-)" with lt* is the surface scale for
friction velocity and the subscript'o' denotes the surface values] is the
obukhov length *d po( = u./L lfl) with f the coriolis parameter.
The difference A and L is that zl is in general a function of height whileI is clearly constant. For neutral conditions, the boundary-lay-er height
ls

H - 
t'.
trt g)

where the value of c dependent on the exact definition of the edge of the
planetary boundary layer is taken to be 0.2 in this paper as given-by tgl.The vertical structure of the third-moment variables i-s limited by
similarity relations of vertical profiles of momentum and heat fluxes,
u*1 ?rd T.r. In sBL, similarity functions of these parameters reported by
[6] are also used in this study

u*l= u*(1-各
)α

/2

T.1= T.(1-各
)β

~α/2

(5)

(6)

where T. is the surface scale for temperature. a and p are constants
determined empirically. Through previous studies, €.g. caughey and
Palmer t9] showed that a = z and p - 3 using tuti*.ritu data;
Nieuwstadt [5] indicated that o = 1.s and p - 1 using cabauw data. It
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should be noted that they range from I to 2 and from 1 to 3 respectively
(dependent on the state of temporal development of sBL, terrain slope,
baroclincity, etc.). However, when plotting u*l/u* and T.1/T. against
z' /H, the values u: L.62 and B = 2.2 were derived by l2l from the
data measured by the same instruments and sites described in the next
section but for the period from october 7 to November 6, 1998. when
setting these latter values in (5) and (6), and rhen substituting (5) in the
first and second Eqs. of (2), as well as (6) in the last Eq. of (2), the
following vertical similarity forms of third-moment variables are
obtained as functions of z' / t\ and z' /H
¢uw2= 

ギ
== Φ uw2(1)(1-各 )2.43

¢eW=T=Φ ew(1)(1-:)2.43

¢w2T= 晋二l== 
Φw2T(1)(1-:)3.01

(7)

(8)

(9)

THE SITE AND DATA ACQUISITION
The data analyzed here (taken from the Institute of Atmospheric

Physics (IAP), Chinese Academy of Sciences (CAS) during my
research for postdoctorate programme) were obtained from a
meteorological tower of 325 m height located in the urban centre of
Beijing city, china. The elevation of the tower's base is about 48.63 m
above mean sea level and located at 39o 58' N, 116o 22, E. The field
around it is flat with mixed low- and high-rise residential houses,
parklands with many tall trees with heights of about 15 m, and many
high building (70 - 90 m high) towards the south of the tower. The
surface roughness and zero-displacement lengths were estimated by
FOl using logarithmic wind profile equation for the same data below
but for neutral conditions, -0.1- <z'/L< 0.1. Their values were 4.1
and 5.4 m, respectively.

Actual instantaneous values of three-component wind and temperature
with a sampling frequency of 10 Hz over a period of I hour were
obtained from 10 to 20 April 2000. They were measured by 3D sonic
anemometer-thermometer at 47, 120 and 280 m height. The period of
hourly runs was reduced to half an hour to avoid some possible erors
resulting from non-stationary in the time series of these measurements
mainly caused by the diurnal forcing. In this work more than 100 runs
under different conditions were used. Before processing the data, the
rotation of the coordinate system into the mean wind direction as the x-
axis was made and then they were fitted by a second-order polynomial
for detrending.
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RESULTS AND DISCUsSIoN

Third moments and stability
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USing Kansas data fOr a nat surface,Wyngaard[4]presentcd a
prcsentcd a similarity relatiOn of this mOmcnt as inctiOns Of wind

gradient and stability paramctcr under unstable cOnditiOns. But Fig.1

displays thc rcsults of lΦ
uw21 With their similarity rclatiOns vcrsus Only

z′ /A undcr variOus stratiflcations. In gcncral, thcrc exists an Obvious

behaviOr of thcsc results whcn increasing in lz′
/AI,whilc thcy arc

esscntiany constants with an avcragc valuc Of l.39±
0.8 under ncutral

conditions.In Fig。 1, IΦuw21 reSults wcre fltted by sOlid lincs
reprcscntcd by a gcncral cxprcssiOn

Φuw2= 董 = auw2(1‐ + buw21)1/3                  (10)

wherc auw2 and buw2 arC empirical cOnstants based On cxpcriincntal

data.Thcy cqualto l.3 and… 5.06 for unstable regirnc,、 vhile equalt0 1.3
and l.84 for stablc rcgirnc.
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Fig,-l:-f @u*,1 = u 7/uf1 as function of (a) z' / Aand (b) -z' / A.Sorid rins are
derived by (10).

Flux ofN
The variation of dimensionless flux of TKE, lou*|, against z'/t\ for

both stable and unstable conditions is demonstratea in Eig. 2. The
absolute results of (D"* are fitted by the function below
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The empirical constants au,, and b"* in (11) based on data drawn in
Figs.2a and2b are found to be l.l and 0.96 for unstable side, and l.l
and2.4 for stable side, respectively. In neutral air, -0.1 < z'/L < 0.1,
lo9{ similarity predictions for o"- behaviour should be constant,
which lies in the range 1.81+1.8.
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Applying local scales dcflned by follllula (1), nondiFnCnSional

quantitics Of heat nux,IΦw2TI,Can be ntted by ttO f0111ls Of the
simnarity rclationships.Onc is suggcstcd by Wyngaard[4]as

Ow2T = 
串

== Cl(1)1/3                         (12)

whcre thc cOnstant Cl= -1.3 found by thcnl accOrding tO frcc
convcction similarity thcOry(herC L and surfacc scales are replaccd

with A and 10cal scalcs,rcspect市 cly).Another is by the f0110wing
forlnula

Ow2T = :Iキ
I:= aw2T(1‐

+bw2Tl)1/2 (13)

?u*z Elltd br*z or€ empirical constants. Using the results of lo*z1l in
this paper, Eqs. (12) and (13) were examined to select which'one is
better. Two curves fiued by these equations, in addition to the results of
[4], are presented in Fig. 3. In this figure, there is no obvious difference
between two curves obtained from these expressions. It means that Eq.
(13) indicates that the similarity relation obtained with local scales is thf
same that for free convective similarity (see Fig. 3a). It is expected
because different kinds of similarity scaies have rJlations between them
and could be transferred from one to another. From fitting the data, the
value of constant c1 in (12) equal s -2.1 under unstable ..gi.., which is
less than -1.3 obtained by wyngaard [4], and 3.79 unde.itauie regime.
While in (13) ?wrr = 0.9 and b*r1 = -1.g for unstable side, and
?w2T = 1.L and b-rr = -3.2 for stable side were obtained. The
behavior predicated of l@*rrl by local similarity for neutral air is
constant with about 1.0+0.7 when lz' /Ll + 0 .

い わ

10c 1$ 1 Sl oo1 D3; :-r

-z'l lt
-----

Fig. -3: l@*,rrl = w''T'/u3,T., ^ function of (a) z'/A
dashed lines represent the
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Eqs. (12) and (13), respectively. Dash-dotted line denotes the relation
given by [4].

Vertical profile of third-moment variables
As we mentioned in section (2) that in order to derive vertical

similarity functions of u'w'2,ffi and *,\,, their local values should
be divided into their respective surface values u* and 71.. In this work, at
level4T m these scales are considered as the surface scales, because in
developed urban cities a new surface forms at the leeward edge of the
city as noted by [] which located around this level as a result of tall
roughness elements described in section 3. Hence, these scales are also
used to calculate H from Eq. (3) for stable and from (a) for neutral
conditions. The vertical similarity relations of each tirird-moment
variable can be obtained as follow:
From Eqs. (10) and (7), the vertical relation of turbulent momentum
flux, Qr*2, is given by

φuw2= 
ギ

= 1.3(1+1.84癸
)1/3(1_吾 )2.43 (14)

::fttS:::Lgiilキ:∫:::ilti「 |:;:ガ
illli;「

讐'φθW'iS  (15)
Lastly,thc vertical hcat flux relatiOn,φ

w2T,bClow is Obtaincd by
combining(13)with(9)

φw2T= 
縦 = 1・1(1+3.21)1/2(1_各

)3.01             (16)
Eq。 (13)sclected for der市 ing(16),becausc it is reprcsented well the
results cspeciaHy in ncutral pOrtions of Fig. 3, whcre the behaviOr of

lΦw2Tl rCSultS is cOnstant.

Vcrtical prOnlc thc abs01utc experimcntal rcsults Ofφ
uw2,φ eW and

φw2T VerSus non― dinlcnsiOnal hcight z'/H is illustrated in Fig.4a to 4c,

rcspectivclyo Gencrany, most of third mOmcnt data are located in the

lower part ofthe SBL,i.c.z′ /H<0。 4,in which the values Ofthcm arc
morc sprcad,especially when z′ /H→ 0.Thcir spread is dccrcascd at
the upper part Of the SBL when z′ /H→ 1.It is nOt possiblc tO flt

撃‖」'お留脱1魔‖:Vl哩糊:器∬猟λttt寵
assumptiOn fOr vertical similarity rclatiOnships of thesc variablcs tO be

functiOns Ofthc twO parameters z′
/A and z′ /H in the sBL is reasOnable.

肌 r:蹴 糧 f:胤 彙 鮮穏 H選
劇 by К亜硼 サ mdyК d К側朧

澪forthe same tOwcr h the sBL[2].
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Fig. -4: vg!94 profires of (a) l0u*,1= u'w'z/u:, (b) lo"*l = EFlu? and (c)

l0wrrl = *oi'/u?T. as functions of z'/A and z'/H. Solid, dash-dotted lines are
obtained from (14)-(16) using z'/A = 0.01,3 and 30, respectively.

Although Eqs. (14) - (16) have rwo variables z' / lt and z' /H,I could plot
them by substituting some values of z' f r\, for example, for neutral
(:0.01), moderate stable (:3) and very stable (:30) cbnditions. With
these values empirical curves obtained from (14)-(16) are plotted in
Figs. 4a-4c, respectively. These curves are lied within the spread range
of lQu-rl -, 10"*l - and l0*rrl -values, and generally are decreasiig
with the height and consequently converge at the top of the sBL.

CONCLUDING REMARKS
In the present study, urban turbulence observations are used to

investigate the structure of UBL in terms of triple-moment variables
such ur ,r.1 ffi and * by use of local scales defined in
Expression (l). Applying local similarity theory to form universal
similarity relationships as function of the single independent parameter
z' / L under the unstable and stable uBL is successed well. Furthermore,
vertical similarity relations for third-moment variables are derived to be
functions ob both z' / L and z' /H inthe SBL.

Third moments, in general, have various trends over each stability
band. The dimensionless quantities of third moments have a constant
behavior over neutral bands and then they vary systemically increasing
atmospheric (in-)stability. It seems that they have the same physical
contribution in the production rate of turbulence in the uBL but with
different levels. Existing of vertical veloci6, contributions in all these

012345670
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moments may cause that. For closing the idea of this paper, the need for
calculating mixed-layer height has to be addressed in more detail to
study the vertical profile of convective boundary layer.

The results in the previous section for this work have some
advantages not only in Iraq but also in anywhere in the world. They can
be used for comparison with those running over different surfaces such
as flat or complex surfaces to confirm the differences in turbulence
characteristics. Unfortunately in the present day the fast-response
instruments are not available in some countries (e.g. Iraq), but the used
method and obtained results will be surely useful to examine the
turbulent structures over elsewhere in Iraq. Also the results can be
approved if the surface roughness for any cities of Iraq closes to that for
Beijing city.

Acknowledgement: the author would like to thank the joint effort of all
members of IAP, especially Professor Hu Fei for providing the analyzed
data.
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ABSTRACT
The present study ailned to investigate the inhibitory effect of some natural

compounds there arc flavonoids extracted from the dried calax leaves of fruit roselle

(″bおσtt S2ら歩αゥル L。 ),dried leaves of Rosemary(Rο S″″′″νs q′σJ″α′お L。)and
dried leaves of sage(Sα ル′α ヴ ε′″α′お L.)towards the toxic effects Of drug
Methotrexate(MTX)2mg/kg and contaminated diet by the fungus Иψθぼ′′′雰ノαννS
which producing Aflatoxin Bl.Albino male mice ttS“ νSεノ 郷 )WcrC employed
as a biological system,includcd an assessmcnt ofthe speciflc activity of sOme liver

enzymes in the liver cell homogenized,Glutamic Oxaloacetic Transaminase(GOT)

,Glutanic Pyru宙 c Transaminasc(GPT)and Alkalinc Phosphatase(ALP)using two
kinds of treatment(befOre and a■ er)in order tO choose the effect市 eness Of these

compounds in the prcvention or reduction the reaction toxin. The following rcsults

were obtained:―

1-Simillar tO対 c cffects of each cOntaminated diet with AFBl and MTX(2mg/kg)
was shown effects in reducing the speciflc act市 ity of sOme l市 er e匹7mes,
Glutamic Oxaloacetic Transaminasc(GOT), Glutamic Pyruvic Transaminase

(GPT)and Alkalinc PhOsphatase(ALP)。 With highly signiflcant differences

compared to the control group。

2- The ideal doses of cxtracted flavenoids showed good protective activity of

increased effectiveness quality of the three enzymes in the liver cells homogenizcd

at a time overlap with contaminated diet and other thc drug(MTX).HOWever the

inhibition efflcicncy dependcd On the type of plant and type of trcatment,Roselle

came in the flrst ordcr followed by Rosemary and sage.
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ABSTRACT
This study was performed(AL― Yallilouk teaching)hospital and(Red Crescent

obstetrics)hospital.for the during thc period iom October 2005 to July 2006。 The

study included(676)out patient who attended these hospitals for medication.

Thc number of pregnent women samplcs was(538)of difFerent age and at different

tirnes of prcgnancy duration.

Some factors have been studied such as[age,Cducational level,pregnancy period,

number of childrcn,numbcr of obortions,blood group]and patient history with

respcct to sOme diseases such as anenlia and diabetes and sexual activity,physical

and harmonic changes for the pregnant women and the range of their efFect in

incrcasing the percentage of urinary tract infection.

The results showed that the highest pcrcentage for incedance of urinary tract

infection in pregnant women at ages(18-24)compared to ages,The percentage of

infection increased with the increment of pregnancy pcriod  .The results also

indicoted that the prcsence of previous infection in pregnant women might increase

UTI.
The study showed that ancmia in relation with U.T.I as to be infected with diabetes

with pregnancy did you exanlin these defenccmecn other wise delete.

Compared to other blood groups pregnant women of B b10od groups revealed the

highest perccntage of U.T.l infection.
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ABSTRACT
A total of 60 stool samples were collected from patient from infant at the age of

(1-24)monthS Suffering from diarrhoea.fo=y― tWO Clinical isolates were

identiflcd according to morphological and biochemical tests,  the results showed

that 32 isolates(78%)be10nged to Entero pathogenic Esc力θrlic力 Jα εο′′(EPEC) ,
4 isolatcs(9.5%)bc10ng to Salmonella typhimurium ,2 isoletes (4.7 %)
belonged to Salmonella typhi and 4 isolates(9.5 %) belonged to Shigellaflexneri .

Serotype Olll: K 64 from EPEC was the highest serotype preparation 8 isolates
25% , then O125:K 70 serotype preparation 7 isolates 2l%o, while the serotype
O86:K61 was the lowest preparation( 3 isolates 9.3 %) .

The sensitivity of 42 isolates against 8 types of Antibiotics :

(ampicillin , amoxicillin, , cephalexin, cephotaxim , chloromphinicol )

ciprofloxacin, nalidixic acid and neomycin) was done , the results showed that
Shigellaflexneri had high resistance ( 100 %) against ampicillin, amoxicillin, and
sensitive to ciprofloxacin , neomycin, nalidixic acid and cephotaxim . The results
also revealed that Solmonella typhimurium was highly sensitive to Ciprofloxacin
and Cephotaxim (100 %) and resistance to Chloromphinicol . Salmonella typhi was
very sensitive (100 %) to Ciprofloxacin , Cephotaxim, Cephalexin, Neomycin,
while have highly resistance to Chloromphinicol .While EPEC showed highly
resistance to Ampicillin , Amoxicillin and difference in the resistance against other
antibiotics To detect the influence of filtrate and concentrated filtrate of
Lactobacillus fermentum against these isolates , the results showed that concentrated

filtrate had a high inhibitory effect than unconcentrated one on the isolates

i.-)3ll
4y (42) 

"J' 
cj_.^:t i d,F -# (24 - l ) J,",., cjtitl,.t jr; iil' 60 e i-tJJl, -,i .. . i

(32) of eEill aJ'eLl ,''i- 4iJ,r-J,.:6llJ 4, 'F-llJ r:r_,r_rJl crl_jsi)l ,rJc lJ-icl 4J.,11:S;

4 : (EPEC) Entero pathogenic Escherichia coli !A Jl ry; (%76) i.t""l cJs.i] t- iljo
(4) Salmonella typhi Jr rF r.Jjlj.: Salmonella typhimurium Jl .-9*: (%9.5)d,Yje

tI :F (%25 4 Jls-:ii l- c,Y-r" 8) l:r; l"l-iYl Jisi (Olll : K 64) qrl*lt u 
"ilt cl! crt=f-rriYl

(O86: L"rll crlS L+ . 4iJl )F 6Y;rc 7 6jLS + (%21) 4+*.,i (O125:K70) t-Jt q! i .

.. (%9.3 i.!..,ir dJYf 3 )l:rr:J"l-jYlLJil K6l)
-: e+ 4+1+- r-llrl .' o i+,itll (42) .:Y-"ll ore i1-t.-- _,,81 i

Ampicillin , Amoxicillin, , Cephalexin, Cephotaxim , Chloromphinicol ,
Shigella /lexneri .Yf cr*Ll ''':-Ciprofloxacin, Nalidixic acid and Neomycin
crl.:t:^ll 4:j-1,^ o-X.Ll t-+ Ampicillin , Amoxicillinds %o100 i|-i !JL" LrtL
typhimuriutndr)-p t-l Cephotaxim , Ciprofloxacin, Nalidixic acid and Neomycin
LJIL ciils l-+ Ciprofloxacin, Cephotaximdl %100 i*.,r, i-,1^ c, \rLl Si Salmonella
%100 ar*"ir er-"- L.,- drJ$Ll SA Salmonella typhi o)-r'Ll Chloromphinicol oZl00'r -tr
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ABSTRACT
In this research the effect Ofthe angle of h″ ist on the propagation ofoptical

pulse train and on the optical output at end ofa single rnode optical flber has been

studied.For the flrst tirne this h″ ist is affected at different positions along the flber

and the rcsults arc compared.

A continuous(Hc― Ne)laser Of wavclength(632.8)nm is uSCd .To get
discriminat市e pulsc trains,a chOpper,with average frequcncy(389。 8)KHz has
bccn uscd o The single mode flbcr has bccn h″ isted for● vo cycles,with an increasc

Of(90° )fOr each step at distances(85‐ 90-95-100)Cm frOm the output ofthe fber.
The attenuation has bcen calculatcd for thc two cases:with and without thc choppcr

prescnce. The results demonstratc the incrcase of thc attenuation when the hvist

position approaches the flber output。

Our investigations demonstratcd that the twist causcs large changing on the output

power specially in the choppcr prescnces and for angles greater than(360°
)。
The

帥 ist induces tcmporary changcs in SMF,for(10… 50)secOnds,if lも whhin a ttist

angle range of O≦ e≦ 720° 。Othewise,h exhb■ s hter modd destruclve

interferencc fOr(50-300)seCOnds before the ibcr retum to its original relaxed state.
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2009`1ユ 」ヽ|`20ヽ 1ヽ ĺl aJ-)-t3*ll aJ. 1l;.

■Lご饉 J“くJヴЬ■ 亀LひJoL国 |・卸 ヴ」り|。さメ |ひ し)J■ト

ご りL‐ J IDGD)がlt押 |メL二 L沸
`ξ

lル 許 `■
り oJ■」

.に)岬1藝許‐ `岬 |

:[14]叩国1亀:潤|ひ tメ ロ |メLcμ L口 `点 |ヽ●■ 区

DGD=
(6)θ oZβ

__。 とりlξ o」口lt〃 ひcJ年

[12]U.:llrJ+L : I -js:
J3r -.r .,i drYt--iYl ,t' i-r:.1 .^. Jl L r ll i_61-i .tl.;li ,f ;tSt Jr ..,<lyl Oi L+-l
.JlJt--bYl 4+Jlt * i.'"ir-Jl ,*r"rlrl+Jyl 1l:j oG;Ji'i.- -j Ul-i (a = ro*)
dlj]l -r' 

..'<,Yl ,slc ,l..:,1 q5ilr Ajl]i.lt i$ll JLS]II oll.c , ;. ,t,,..r..,r gi gSa

. [5] +Xl.+li or.ij dr 
":L.tt

6all .l*lllel
qr3 6 ol.illlilt.tS dJ"-ill .+lll d d;c AiUl ,-,.rlJL;yl qJ)-J 4iJlJl=t i-lJ:,.,o3

L.:ll q;:t=i +lll ,J 4+J.:ll 4--FJl ,Ui:t -Ur; *t e1.lll .+lll .+l!
(Coupling Coeffi cients) (l(,,,) ItiJYl rll:r ,-rl.,.=J3 .U6,2)

(Elasto¨Optic ヴリピ撃1亀メ |・う。り亀リン」lυビJ`ハミ●|びヨ_声 `♂|"～■国|

ヴメ|』
ごL」|♂LコIJ耐く`■

― ・ ´IJ。印 IJ井 」 ,1^■・ ^仏 )Tensor)
ご」し(a)許Lリメ e"望■が||い 。ヴナ串ld嶼14´勇 f』 ♂|メ

カ■学■♂|」.JI♂ い。出椰メ リLJ!ゲメし̈ 口 |もメ|メL"
ヵ」||ゝ J。 (2)d釧 |ひ 区 ψジ■ 1岬 0)剪串 IJ分 辞ョメ|ご覇 |ヴ

…:[16,2]卸酬 亀刈 り 区 仇 )」週 |●勇

46



Ⅲ 3り 4単

ん=τ Z

コ |ジ上|ヴ´ 岬 ´■メ rゝ j出l許 ♂|メ

……… (7)

ム 」|ひ ナ 幹 区 岬 け LYl υ,」 IJ分 ノJ」le'メ
lαグ・″

―l)(τ
)J年

♂
～

勢 J.を 日 1甲りLoい い |´ ●勇 L工 い ン ●勇 J(b)」 (a)(2)

3脚16メ い1許
・ 戸 」∈り|ひ メ レ)■メ 1型国 IJごメヴリ■ 1岬 |

ニ ヒ 3り 。Lヽ い
」1出Ь

♂ りLコ|り」 りひ 却 |,“ いメ |工斗 乱 」 |,ン」 1口≦ ン 碑

V=gha

:[17]リロ1亀ゝ品

……… (8)

:ひJおメ■メ |もメ|ルLル (g)」 ‐

-41)偶
ヽ
１
１
１
１
ノ

イ
丁

／
１
‐
‐
―
＼

〓ｇ

め

ヽ

Ⅲ lヽⅥ沖 0ヴジコ1岬り :2-榔
.[15]嗅山り ■」lJいくりl,メ メ肖‐ チご轟(b)

ひ J.メ」 |●りJ出 Y02)J僣 1)J区 ヽ い |ひ Ⅲ 」 (g≡ 0.146)J、 り」 J

よ Lめ ヽ しヽ
・

ム.=L‖133L.:■メ Fぅ
週 |ジン 事 |ミ戸 |1井 メ L」 lLi・ 4占 |タ

甲l Lll｀ J oL≦y ttr)メリ」loL`(′ 1=1・46)  ■ギ|■」」こL、メ16」」J… くヽ`り|

:[16]亀 」ゝヽ ■ナ」|り咄 邸ン五・」|ひ こυ国|・ナ」|

… … (9)

(10)／一２　郵

４

ψ
τ一ら

」し井iご勇 [18]リーム‖誹 い光 1(9)亀刈 |いJ ttJ

47

ひ 」 |タリ |

`2.Z°



2009`1ユ 」ゝ|`20ヽ 1ヽ ^ll aJJ*il*Jl rulr il-

`ε
力解 フθ″押 し o亀 」 |い さ むL夕 ′‐` 。(3)′

Kt‖
♂ 区 6去゛

'■
J´

許 Llm`●
メ _Fttlc″

)リメ |ひ 亀週 | ぃヽ 1亀メ lυLご
`和

国 |…
6υ」|げ喧 tぶ .島 社 国|`υ」|げLJ ttα)FL^血 ヴoLマ |ヴコ |【 Lll cニュ

げ●=85)‐ 渉レ神ひJ.ホル コゝLξメリヴ脚 1岬 |もぃ♂鳥ヽ υ国|

伸 6井 瀕 00ο )」■♂|もJj6。しタリしいりI Ⅲ2´ `岬1残|ぃ
増L♂ J辞出 |。分 Jeェ ェ :が 国 |♂

鳥″ヽ り国 |もり」 1山|.リ ェ L.120°
)、   1. .・  ミ●

`■
|・  ●  _ .=.  ●.:+ cLi_F*Yl aJU, 'tlll clJ+

.。光|(3)d鋼 l ξ t4C■」 1亀メ |。L♂」LJ
士いげ(100`95`90)。い】凸|・ |メ|ニメ.コLが

灘 づ冨づ理卸2留淵鰍嘉酬げ71「」|

温掘ξ札・冒 :亜溺鰹鋼ご国|～」(H‐8)Jヒ銘ゝ lJ。 ,Lメ中ッ|

瀕 Jリメ |ひ L国 |.」口 lυL・
♂ ぬ分 リエ リ辞口 |さ分 キ エ コL♂ ぃ っLJ

.o光|い国|ご却 d゙lぃメ|もヽ Lゝ≦J(12)ぴコ1画 .五 ■

福 L“」IJびL」 |

も
i」

Sギ洲雪1〔ポ|■苦社
Δ
綴応tlオ楓

i曇翻曹
ひ 井」り い (95)螂1祉 ♂‐
♂ごulクリ」|― `ぃ L JI亀Lゝt

ぃ Lt」|サ」1甲l Lll`J`JL“ IJ・1^c噂
`メ

リlЪ ‖‖ふ lo甲lLま Ⅲマ|`Ⅲ
ξ い メ■ ヴ」し 鰤),3ぽ 」 |ご膳 JIひ こLυマ||ゝ a卜 c.LIゝ .工脚 |

。(10)′
K主 il

♂ 区 。光 16リメヨ |`Y国|●岬 Jコ |ひ脚 礼 国 1亀υ団 |ひ
ご≒

ひ ´饉 いメ |ふ』 ひ 6ニロ |●卿 |ぃり」叫 り渉口 |。,JJ`(12)`K釧

48

f,‐JI ♂・,」1」 111

・
Lll fム

|



コ |ヴ上|ジ´ 岬J■‐ rゝ 」出1許 ♂lメ

Ⅲ jり 41■

ぶ ぶ ≧牽高稿巽ぽおtゴ翻
1露

ひ
t4K岬 |“ ″ 1学

び
|が 区 Ⅲ ■ ■ l亀メ |り出 IL,ぃ 学 甲 L」

メ |]ub戸 占■ 岬 |♂ ♂|」 bヽり区・げ (loo)り げ(85)コ|がL
いゝ iいL二 〕た|“ メ■石1区 .■L(50‐ 10)|メも 720° ≧θr≧ 0° 」

～
Jjひ‐

.リリゝloLjLり|コ
`l lin

・ヽ1由 1.1瀕 亀L(300-50)3メ

●ト リ。凸 1脚 J LJl中 ふ
卍

ぶ 立 凸い 11■ “YIふ ひ 6」 ふ ゝ|(角

.■ンギIJ」マ1lL、 Jメ 6Jメ |

じム|`鋼 中 メ |♂

“

|い1許 00型'メ
もL:4¨‐

。辞 日 1壌卜J工 (b)J辞口 |』勢 JeS(a)スL´ Jげ (85)‐ LJ

国 lヴ」国岬 脚 l出コ|が1許 ♂ lもJリ メL褐し :5‐出
.押 1い J‐ (b)Jごコ |→ JI工 o):祉

“

げ 00)」共

49

ち
ユ
〓
ｏ
ｏ
ｏ
理
ヽ
Ｅ
Ь
〓

ち
Ｑ
〓
０
「
Ｏ
Ｎ
一一●
Ｅ
ｂ
Ｚ

マ
′
＼/＼ じへ| | :

＼|ノ

ヽ約 | lν長 ＼
ヽ

、

|ゝ

ヽ

ヽ

、

ヽ

ヽ

、

回

100    200    3CI1    400    500    6ul



2009`1●ユ」|`20ヽ 1ヽ ^‖

」 lfムlf鋼 岬 ♂脚 |が
'ル

♂1褐じJも L:6-‐
.酔口 1場J工 o)Jごコ 1掬 e工 (→柾

凄 げ (9o出

.L.oill lelts,l , ;Jlt 
siJr.irjl e>ll,Je sJlLJlj J,,iij fuJ6. :/-JS,J)

. tlLll .rgs.: .rje (b)r dX.tt U+J tre (a)lJt- epr r* (100) cJJh

4{J--I*ll erL ^t+-

50

一
驀
■
・■
一
一
■
や鷹

llD11

喀
祇 くご :｀ミ :

「 :ヽ i il i :
: :ヽ :ヽ : i

I R I
: :ヽ 獨| |ゝ

| :いへ :＼ :

ti∫  : :
WII事丁I

「`丁
…
可
…彙

輝
il

1鶴‐■11簿 1‐ |‐舗 ‐■ |‐機 ||‐ 1曇藤|■悔毅■|.|ヽ森
´

=4碁
rlヽ事■‐Ⅲ撥●慧Ⅲ織‐

一ｔ
一一， ■
■
■
■
■ヽ
話



J*ilt grr-l g* -J,J.rF.js j,i:il ,,Jc,Jl -,#t
.+:i-9 il-

国 |じふ|ヴ婢 中´も押 い メリ ♂lもし郷 亀ル :8‐‐
。ごロロ|・J"“ (b)Jご

“
口いJ"|ェ (a)むLυも″(85)“

国 |`o国 ヴ婢 中 まい |い」 許 ♂ |もじ那 亀ル :9-綽

.♂出 |』勢 J工 (b)J押 い勢 JIS(a)4L´ Jバ 90)」員

１
■

■

■

１

■

１

ξ
フ

〓
２

一〇
５
ε
ｏ
一ツ
ヽ

●
２
一ｏ
ち
α

ｃ
，

お

ョ
ｃ
●
一
シ
ヽ

。
２

お

ち

α

ミ |■  /  i~l

Twist Angle in Degrees

"01m2mffi4m5m6m7mBm
Twisl Angle in Degrees



2009`1ユ 」ゝ|`20ヽ 1ヽ ^ll 4JJt-rj*J| illt il-

じム|`理中が
“
脚い コ|ル ♂|もじ』:もL:10‐出

.♂出 lむ

"工
(b)J♂鋼 :いJe'(a)祉 凛 げ (95)出 LJ

じ』国じ
“

中 ´
“
脚 !いコl許 ♂1もじ癬出4晏 :11-‐

.♂出 |む

"工
(b)Jご出 1与

"e'(a)祉
昴 響 (100) 二ゝ L▲J

52

―嘩 :武
プ

／

∫

√

ｆ

占
野

ノ

∫

|  |1圃プ

７
ざ
…

プ

√

・

，

」_ 機 /
lflD   鑽 ■||1瀬驚,|||‐ 1躍路 ‐|■督澤21■・ 獄謝|  17絆

―――‐‐‐‐‐‐‐‐‐‐鳥
磁
い
０
す
“
一
響
嗅

一
憮
ヽ
鶴

置

1騨ⅢⅢい|‐ 1書1患・・・l・ |

専
鸞
専
姜
ｃ
〕
苺
ヽ

，
■
驚
畔
力
鑑

嶼穣||‐
■14磯●■■騨 ■■■1爾 ■■11騨|



コ |ヴム|ザノ 岬 ´■‐ rゝ j出|ル が1郷

Ⅲ 3」 4革

国 |じ」国ヴ́ ■ ´亀メ lいコ|ル ♂ |もりJ」 亀ル :12…Ⅲ
。げ(100`95`90`85)JIJttJ(b).い J工J(a)押 いヽ 戸ヽ」14L鼻

REFERENCES
lo SInith A.M。 ,"Polarization and Magncto(Э ptic Properties of Singlc

一Modc Fibcr",Appl.Opt.,Vol.17,No。 1,pp.(52-56),(1978)。

2.Ulrich R.and Simon A,."Polarization Optics of Twistcd Singlc―

Modc Fibers",Appl.Opt.,Vol.18,No.13,pp.(2241-2251),

(1979).

3. Ulrich R. and Johnson M. , " Singlc 一 Mode Fiber ― Optical

Polarization Rotator";Appl.Opt.,Vol.18,No.H,pp.(1857-

1961),(1979)。

4. I)andlikcr R。 ,:'Rotational Effccts of Polarization in Optical Fibcr

in Anisotropic and Nonlinear Optical Wave guidesi' , Editcd By

Someda C.G and Stegcman G.,Eiscvicr,New York,pp.(39-76)

,(1992)。

5.Li lⅥ .J。 ,Evans A.F,Allen D.W and Nolan DoA.,"Effect of Lateral

Load and Extemal Twist on Polarization― Modc Dispcrsion of

Spun and Unspun Fibers",Opt.Lett.,Vol.24,p.1325,(1999)。

Jゝ■ 点』ご押 ldi封1許 ひ国 IJ…く対|」」"/ヴJ⌒ ナ ニ ｀̂~・6

亀ぃL」|_,ぃぅJI″J― 。メ
ロ|≒

`丼

L却ヒリ `"上
国 |ヴニ |ジ ,“コ|こ」 |

。(2002)`～ナ五L劇 |

●
，
ξ
υ

ｃ
ｏ
一■

，
こ
£
イ
５

，
一罵
ち
に

200    300     400    500     600     700     800



2009`1ユ 』ゝ|`20ヽ 1ヽ ^‖ aJ-"-I*Jl fj. il+.

&ell d+ll _.t$-:"/r - , illlll r+rrflf , erlll 6"-to.ill-#Jt-sl .7
, q_l-S-^ll A.--L=ll- ,qj$l f*r - f3tll 1;JS JJi.,+t^ ill-_,r .t' ;U3ll Jl-"Sjyl

. (2002)
8. Thomas , N. P.S. , " Bending Induced Birefringence and Its Effects

on Soliton Propagation in SMOF " , Ph.D . Thesis , College of
Science , Al - Mustansiriyah University , Baghdad , (2004) .

9. Alasady z.r.H. and Thomas N.P.s., " Twisting Effect on the
Propagation of Pulses in optical Fiber ", Msc. Thesis, college of
S cience, Al-Mustansiriyah University, (200 8).

lO.Keiser G. , " Optical Fiber Communications '' , 3'd ed., Mc Graw-Hill
31 series in Electrical and Computer Engineering ,Boston ,USA ,

(2000).

l l.Agrawal G.P., "Nonlinear Fiber Optics ",3'd ed.Academic press,

Boston, pp.(13-16), (2001).

l2.Daivid G.c. and william G.L., " Macmillan Technichal publishing ",
The University of Taxas at Dallas urD, Erik Johnson School of
Engineering and Computer Science, (1999).

l3.Galtarossa A. , Griggio P. ,Pizzinat A. and Palmier L. ,,,Calculation
of the Mean Differential Group Delay of Periodically Spun ,

Randomly Birefringent Fibers " ,Optics Lett. , YoL 27 , pp. ( 692 -
694) , (2002).

14. Legre M. , Wegmuller M. and Gisin N.," Investigation of Ratio
Between Phase and Group Birefringence in optical single-Mode
Fibers " ,Journal of Lightwave Technology ,Yol.2l, No.12, pp. (l-
s), (2003).

15. Marcuse D. ," Theory of Dielectric Optical Wave Guides ", Ch.z ,

Academic Press, Inc., Boston, (1991).

l6.Smith A.m., " Birefringence Induced by Bends and Twists in Single -
Mode Optical Fibers ", Appl. Opt. , Vol. 19, No. 15, pp. (2606 -2611)

, (1980).

17. Payne D.N.,Barlow A.J. and Hansen J.J.R., "Development of Low and

High Birefringence Optical Fibers " , IEEE J.Quant. Elect. , Vol.QF-
18 , No. 4 , pp. (477 487) , (1982).

18. Rashligh S.C.,"Origins and Control of Polarization Effects in Single-
Mode Fibers " , Journal of light - Wave technology , Vol. LT , No. 2 ,

pp.(3t2-323), (1983).

54




