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ABSTRACT
The(44)isolates were obtained iom clinical specimcns in Baghdad hospital
and the duration of study during theい 〃O months(April and May),the(14)
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thrce types of motilitics :― flagellum m(

swal Hling,and type rV pilus mediated twitching.

Rcsultes wcre shOWcd that thesc nvo types Of species produced abundant type Iヽ
/

■mbriac, displayed sWimming,swalllling,and twitching motilities and were

impaired in chemota対 s.Some strains ofス αθ″″g′″οsα serOtypc CH,P12,P16)

and λ θッz′力αbi`α″s displayed defectivc in this motilities therefore this strains
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were poorly adherent homogeneously dispersedin liquid cultures. While another

straini ari autoaggregated in liquid cultures and rapidly initiated the

formation of strongly adherent biofilms . Further analysis of the fl'o species was

displayed a differenies in chemo tactic response in the same serotype the fact that

alt thiee types of motilities wer€ affected in addition to the absence ofclear chemo

tactic ringi on swim plates , suggested a defect in chemotaxis .The chemo tactic

results ttthe tr)?ton between (l-1.5) are not significant while the resuls

between (2-5) ari significant .Then the study showed that all the strains exhibit

sensitivity to oxidative stress. In the infected host bacterial biofilms are resistant to

host defense and antibiotic treatment therefore in this report is study the

antibiotic susceptibility of the two species of Pseada monas and the results of this

study are 100% resistant to antibiotics (amikacin, ciprofloxacin' and meropenem) ,

8S"; for cefoperazone , 590/o for ceftazidim,47% for tobramycin ,and 23o/o 
'35o/o

for colistin and levofloxacin respectively.

INTRODUCTION
Pseudomonas oeruginosa is a gram -negative bacterium

found in almost every ecological niche ,including soil ,water ,and
plants. h is also an imPortant opportunistic Pathogen of human ,

primarily infecting immunocompromised Patients ( 1). Report indicate
'that 

environmental and clinical P. aeruginosa strains are functionally
equivalent and taxonomically indistinguishable (2). The success of P'

airuginosa in various environments is attributed to its broad metabolic

versitility and its elaboration of many cell-associated and secreted

virulence / survival factors(j).
Among the cell surface structures ofp. aeruginosa, the polar flagellum

is re$onsible for a mode of motility in aqueous environment called

swimming . As for most other motile bacteria , direction of movement

is biased by chemotactic responses to chemical stimuli ( 4 ,5 ) '

Flagella also mediate a mode of social motility known as

.*ui.ing , described for the first time in p . aeruginosa (6)' Other

cell surface structure acting as virulence i survival factors are type

IV pili ( 7 ) . These polar fimbriae are presumable the principal

adhesins , mediating the adherence to eukaryotic cell surface and

probably to a biotiC surface translocation called twitching motility (

8,e,10).
Baci".ia in natural habitats usually grow as biofilms , organized

communities of cells embedded in an extracellular polysaccharide

matrix and attached to a surface (l l).In recent years , much has been

leamed about how cell initiate biofilm formation ( l2)' Escherichia

coli mutants defective in biofilm formation were found either to lack

the ability to produce type I pili or to nonmotile (13)' Similarly'

flagellar motility and type IV pilus - based twitching motility have

beJn shown to be required for the initial attachment and development

ofbiofilm by P. aeruginosa.
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Strains of P. oryzihabitans sp. are yellow - pigmented , oxidative

negative ,polarly monotrichously flagellated .Strains of this species

were isolated from rice paddy and clinical specimens (group ve '2 )
(14). In swarm agar plates sorne of isolates remained near the point of

inoculation and Jid not form the expanding of irregular branching

pattern which is characteristic of swarming motility in tow species of

bseudomonas. While other isolates did not form the swarming

motility(6).The flagellum chemo tactic response is impaired in the some

strain and.found ii another .In addition to the absence of clear chemo

tactic rings on swim plates suggested defect in chemo taxis (15)'

Bacteria biofilm ut. irighly stiucture communities attached to biotic or a

biotic surfaces and su-nounded by a glycocalyx. Within the infected

host ,bacterial biofilms are resiitant to host defense and antibiotic

treatment p. aeruginosa forms biofilms on different infected tissues

including the lut g of CF patients. Biofilm development involves

specific itug.r : Initiation, maturation, and detachment (16) .Finally, we

examined the ability of the isolates to survive stress aggregation ,there

was no clear differences in sensitivity to H2O2 befween these isolates

MATERIAL AND METHODS
Bacterial strains and culture media :

P.aeruginosa and P ,oryZihabitans isolates were obtained from

clinical specimens with lower respiratory ttact,urinary tract ,or non

surgical Lr surgical wound infections in Baghdad hospitals. The

isolates were idJntified biochemically (biotype analysis) in addition to

Epi 20 analysis. Most of the isolates were obtained from Sero typing

analysis (ERFA Canada) was done to determine if the isolates

represented different strains based upon the O-_ antigen of the LPI'
The isolates were streaked on Lauria -Bertani ( LB )agar and store in

20% glycerol ILB broth at - 80C0 .These stock cultures were used to

inoculate media for different assay to avoid repeated sub culturing of

the isolates on tryptic soy agar (TSP) plates'

Motility and chemo taxis assay .(i) Swimming : Tryptone swim

plates ( t"l, tryptone, 0.5% Nacl 0.3 agar ) were inoculated with a

sterile ioothpic[ and incubated for l6h at 25Cu .Motility was then

assessed qualitatively by examining the circular turbid zone formed by

the bacterial cells *igtuting away from the point of inoculation ( 16) '

(ii) Swarming : Swarm plut.t were composed of 0.5 o/oBacto agar and

8g of nutrienibroth /lite; @oth from difco), supplemented with 59 of

dextrosei liter, and dried over night at room temperature (6) 'Cells were

point inoculated with a sterile toothpick and the plates were incubated

at 30Co for 24h.
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(iii) Twitching : Cells were stab inoculated with a toothpick through a

thin ( approximately 3mm )LB agar layer (lYo agar)- to the bottom of
the petridish . After incubation for 24 to 48h at 30C0 , a hazy zone of
growth at the interface between the agar and the polystyrene surface
was observed(17) . The ability of bacteria to strongly adhere and form a
biofilm on the polystyrene surface was then examined by removing the
agar, washing unattached cells with a stream of tap water, and staining
the attached cells with crystal violet (1% [wt/vol] solution).
(iv) Flagella chemotaxis : The chemo tactic response was quantified
by a slightly modified version of the capillary assay of Mazumder et al
(15).A l-ml tuberculin syringe with a disposable 25'gauge needle (
Terumo Medical corp., Eikton , Md.) was filled with 100 pl of
Bushnell-Hass (BH) mineral salt medium (Difco) containing 0. 1%

tryptone as a chemo attractant. Cells were grown in LB at 37C0 to the
logarithmic phase ,washed , and resuspended in BH .A100 pl sample of
this cell suspension Control capillaries containing only BH were
performed bacteria suspension was drown into a 200- pl pipette tip. The

syringe was then with each assay . Duplicate apparatus were incubated

at 37C0 for 45 min ,and inserted and tightly fit into the tip with 3mm of
the needle inserted into the content of the syringe was then diluted in 25

mM PBS and plated onto TSA plates for cell enumeration.

Biofilm formation assay with polystyrene culture tube :

Polystyrene l2-by 75-mm tubes containing 0.5 ml of BDT medium
(BH mineral salts medium supplemented with 0.2% dextrose and 0.5%o

tryptone) were inoculated from ovemight LB culture and incubated at

32C0 without agitation . At regular time intervals ,triplicate tubes were

rinsed thoroughly with water ,and a 1oZ solution of crystal violet was

added to stain the attached cells . After lOh to 15 min of incubation
room temperature ,the tubes were rinsed with water , and the biomass of
attached cells (biofilm) was quantified by solubilization of the dye in 2
ml of 95Yo ethanol. The absorbance was measured at 600 nm with a

spectrophotometer ( 1 6).

Sensitivity to oxidative stress :

The disc assay of Hassett et al. (18) was used to test the sensitivity of
cells to oxidative stress .Briefly .100 pl aliquots from cultures in mid-
log or stationary phases of growth were uniformly spread on TSA (19).

Plates containing 2Yo agar.sterile whatman no.l filter paper disks (7-

mm diameter) impregnatd with 10 1i of 30% H2O2 were placed in
triplicate on each plate. The diameter of the zone of growth incubation

around each disk was measured after 5h of incubation at 37Co .

Antibiotic susceptibility :

4
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The broth dilution method as outlined by the National committee for

Clinical Laboratory Standars (CTSI,2009).(20)

RESTILTS AND DISCUSSION
The biofilm formation was measured for the six isolates by cultivating

them in non agitated polystyrene tubes .As shown in (Fig 1) all the

isolates quickly adhered and formed a dense biofilm within a few hours

but the biofilm formed by P. aeruginosd serotype p11, p16,pl2 ,an{
P. oryzihabitans rapidly dispersed ,probably following exhaustion of
the giowth substrate . Whereas the biofilm developed by P'aeruginosa

pf ,and p16 serotype were much more stable , eventually coming off as

large cell clumps during the washing steps (Table I )

Swimming ,swarming, and twitching motilities :

The reduc-ed diameter of isolates colonies suggested that they were

impaired in motility and i or chemotaxis When the isolates were

culiivated on soft agar plates their zones of swimming were smaller in

some isolates than anoiher that producing slightly large zones (
Fig2 A ). There was some dispersion of cells from the point of
inJulation but without the formation of concentric chemo tactic rings ,

suggesting that the isolates are not completely defective in motility but

.ui U" iirpaired in chemotaxis (Tablel). on swarm agar plates , the

some isolates remained near the point of inoculation and another

isolates formed the zone around the inoculation but did not form the

expanding and irregular branching 5pattern which is characteristic of
swarminf motilitiei in P. aeruginosa and P. oryzihabitans x recently

described by Rashid and Komberg (6) (Fig2 B) .

Finally ,when the strains were stabbed through a thin agar layer ,the

straini iormed a smaller and denser zone of twitching motility at the

polystyrene surface was rinsed with tap water ,, the thin layer strains

!.owth *as readily dispersed by the stream of ,water , whereas the

Iacteria in the twit;hingzone of strains remained firmly attached to the

polystyrene surface . staining with crystal violet indicated that the

ittached cell closely matched the twitching area (Fig D)'

Farther more ,observation of the stained cell area on the polystyrene

plate demonstrated striking differences between the adherence patterns

ofstrains.
Flagellar chemo tactic response : The fact that some strains of all

threJ types of motilities weie affected ,in addition to the absence of
clear chimo tactic rings on swim plates ,suggested a defect in chemo

taxis .The capillary chemo taxis assay showed that P' aeruginosa

serotype p I l,and p16 were not significantly attracted to tryPtone, a

strong chemo attractant. The relative chemo taxis response ( ratio of
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bacterial cell number in the capillary with tryptone to the without
tryptone ) was between 1 and 1.5 for the two strains and between 2 and
5 for another strains ( Fig 3).A ratio of 2 or more is considered
significant (15).

Antibiotic susceptibility and sensitinity toH2O2 :

Ability of the strains to survive stress aggression as shown in Table 1 ,
there was no clear differences in sensitivity to H2O2 between the strains
of Pseudomonas ssp . While the examined of resistance to five
groups of antibiotics : aminoglycosides , quinolones ,carbapenems
cephalosporins , and polymyxin as shown in (Table 2) ,the isolates
varied in their resistance to these antibiotics (20).
Motility and chemotaxis . Characterization of P. aeruginosa arrd P,
oryzihabitans which lack twitching motility has allowed the
identification of about 34 genes involved in type IV pili biogeneses
,regulation,and function in twitching (21,10). Mutation in any of these
results in nonpiliated cells ,with few exceptions such as strains with
defects in pilTor pilU ,which overexpress surface pili but are incapable
of twitching motility .The strains are apparently not directly affected in
any of these genes since they actually formed twitching zones at the
agar -polystyrene interface .albeit these were smaller than zones forrned
by the other strains. Another notable exception is pil H gene are piliated
but form reduced twitching zones, with the presence of donut- shaped
swirls at the outer edge of the motile zone . Accordingly, semmeler el
al. (9) have shown by Westem blotting with antipilin antisera that
type IV fimbriae are expressed only on the outside of active twitching
zones. It appears that cells left behind the zone of expansion ,were the
growth substrate was depleted .,were much less adherent and readily
detached when the polystyrene surface was rinsed The doughnut-
shaped ring of adherent cells therefore appears to extend at the rate of
substrate consumption and twitching motility . fwitching motility was
recently implicated in P. aeraginosa and P. oryzihabitsca biofilm
movement on a biotic surfaces.
The two serotype of P, aeruginasa pl presented defect in all three
known modes of motility in P, aeruginasd flagellum -mediated
swimming , flagellum -mediated swarming ,and type IV mediated
twitching The two species of pseudomonas are usually strongly
athacted to commonly occurring amino acids (4 ),such as those found in
tryptone. However , the lack of chemotactic rings in the swimming
assay on soft agar and response in the capillary assay indicated that are
deficient in chemotaxis (Fig 3,Tablel).To control the direction of
swimming !, aeruginosa uses a two --component sensor -regulator

6
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system with methyl -accepting chemotaxis proteins similar to those

found in enteric bacteria(5).At least to additional signal transduction
system regulating pilus biosynthesis and twitching motility have been

described in P. aeruginosa . The pils/pilR network control fimbrial
biogenesis (18),while the pil GHIJKL gene products appear to support

both pilus production and twitching motility (8).The latter gene cluster
resembles both the chemotaxis (Che) network controlling flagella
rotation in enteric bacteria and the Frz system which controls gliding
motility in Myxococcus Xsnthus (8).Gliding, which was recently
shown to be essentially the same as twitching (9),is also mediated by the

type IV fimbriae . Although the environmental signals detected by the

twitching motility signal transduction system are still undefined (8), it is
suggested that pili might play a role as sensory organs for detecting
cells nearby (10) Since fwitching motility requires cell-to-cell
contacts(9,10).In this context, it is pertinent that swarming motility also

seems to require cell-cell contacts (22). Swarming was only recently
described in P. aeruginosa (6), and any involvement of chemotaxis in
this type of motility has yet to be reported .In E, coli ,chemotaxis is not
required for swarming motility but a functional chemotaxis system is
essential(23).
It was recently established that inactivation if the rhlA gene . which is
required for rhamnolipid synthesis , abolishes swarming motility in P.

aeruginosa (24) However ,the moderate decrease in rhamnolipid
production by the strains (Table l)does not justiff the complete

elimination of swarming in this bacteria . Our observation of increased
pyoverdine and ptocyanine production and decreased swimming and

twitching motilities were also reminiscent a recently described rpoS

mutant of P. aeruginosa PAOl (25).Interestingly ,it has been

hypothesizedthat a sigma factor might control the expression of genes

responsible for the biofilm phenotype (11). Like Suh el al.(25) we
observed an increased sensitivity to HzOz (Table 1)

Biofilm formation : Bacterial in biofilms are phenotypically diflerent
from their freely swimming counterpart (11). Our results indicate that
the biofilm way of growth selects for a specific phenotypic population
that is highly adherent but with reduced motility. Why would
chemotactically deficient cells be selected for in biofilms? Chemotaxis
is essentially required in environments that are scarce in nutrient .One

of the features of biofilms is to provide an environment where nutrient
are continuously trapped by the exopolysaccharide matrix and available
to the bacteria(11). Obviously ,cells inside a biofilm do not require
extensive motility until the time they leave to colonized another
available surface (12). Mucoid and rough P.aeruginosa strains isolated

7



from cystic fibrosis patients, thus selected for by a biofilm
environment( 1). Lack flagella or are deficient in chemotaxis.(26,27 ).
Our results suggested that transition between the planlctonic and the
biofilm phenotype

,phenotypic diversity

latotyla &

D,o.yzil,brfi6

well adapted to initiate the formation ofa biofilm are already present as

soon as environmental conditions are favorable. This may contribute to
explain the major shift in gene expression and physiological properties
displayed by bacteria growing as biofilms.

Table- l : Comparision of phenotypic characteristics between the Pseudomonas
aeruginosa serorye & p. oryzihabitans

Initiation of Biofilm Formation by Pseudomonas aeruginosa SerctyE and Pseudomonas

oryzihabitans Conelates with Emergence ofHyperpiliated and Highly Adherent in Swimming
,Swarming,and Twitching Motilities.
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Table}: Antibiotic susceptibility of P. aeruginosa serotype and P' oryzihabitans to
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Fig-Z: (A)Swimming motility on a trypton Motility on a 0.5agar plate

lCjfwiict"ring motility on a thin (3mm)f-g plate containing 1o/o agar staining with

crystal violei of celis in twitching zones that remained to the polystyrene

surface after removing the agar layer and washing with water. Attached

.(D)Twitching is observed as a hazy zone of interstitial growth surrounding the

surface colony.
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Fig-3: Comparison of chemo tactic response of p.aeruginosa serotype

& p. oryzihabitans .Capillary apparatus with or without 0.1% tryptone as a

chemoattractant was prepared as described in material and methods and

incubated at 37C for 45 min.The content ofthe syringe was then plated on to

TSA plates for cell enumeration.
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ABSTRACT

Medicinal plants have been used to cure a number of diseases. Though the
recovery is slow, the therapeutic use of medicinal plant is becoming popular
because of its ability to cause side effects and antibiotic resistant microorganisms.
The antibacterial activity of water , methanol and chloroform extract of Lawsonia
inermis (Henna plant powder ) was investigated by agar well diffusion method. The
bacterial isolates used for antibacterial study were Escherichia coli , Pseudomonas
sp. and Proteus sp. The chloroform extract of henna plant was the most effective
one against the bacterial isolates used in this study followed by methanol extract ,

while water extract had no effect or had just a little effect . According to results of
this study , the highest tested concentration of 500 mg/ml of the plant extract was
more active than other concentrations .

Key words : Antimicrobial activity, henna, Iawsonia izerrnls , bacteria .

INTRODUCTION
Some bacteria and fungi are extremely pathogenic causing serious

human infections The discovery of antibiotics to combat these
pathogens marked a resolution in the 20th century . Unfortunately ,

because of the inappropriate use of antibiotics in human and veterinary
medicine , certain strains of bacteria and fungi developed the ability to
produce substances which block the action of antibiotics or change their
target or ability to penetrate cells (l) . Plants have been used to treat
human, animals and plant diseases from time immemorial . Also herbal
medicines have been known to man for centuries (2,3) .

Ancient Egyptians are said tqhave prepared both oil and an ointment
from the henna flowers for making the limbs supple. In early Islamic
culture henna usage is very evident in the book of "Prophetic Medicine"
where the medicinal practices of the Prophet Mohammed (PBUH), as

mentioned by his followers and others that were close to him in his

く
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household, were recorded (4) . L. inermis syn' Lowsonia a/Da (Henna) is

a sole species in the genus in the family Lyhraceae (5) ' The henna

plant L. inermis t-inn is one such plant known since with healing

attributes and is now the subject intense scientific study (6,7) ' It is a

perennial shrub branching profusely and reaching a height ofup to six

meters . The leaves of the plant are small ' lanceolate , dark green and

glabrous , opposite , with very short petioles ' Flowers are small , white

ir pale pink colored and fragrant . The plant leaf contains a red orange

"olo. "ornpon"nt, 
lawsone ( 2-hydroxy- l,4-napthoquinone ) ' It known

to be the main bioactive constituent (8) . According to phytochemical

analysis ofhenna, powdered leaves contain about 0'5-1'5% lawsone '
the chief constituent responsible for the dyeing properties ofthe plant .

Henna also contains mannite , tannic acid , mucilage , gallic acid and

napthoquinone (9,10) .

Therefore , the present studY

activity of local henna Plant
isolates.

was done to find out the antibacterial
powder against some clinical bacterial

MATERIALS AND METHODS
Plant material : Henna plant powder used in this study was collected

from Iraqi local markets .

preparaiion of plant extracts : Four different concentrations were

prepared from soivents of henna plant powder which they 500mg/ml '
)Sdmgmt , l2imglml and 62.5mglml for each solvent which they are

*ut"ri ."ihanol ind chloroform by mixing 10 gm , 5gm , 2'5gm and

t.iig. r.rp..tively of hennu po*d", in 20ml of each solvent material

abov-e for i+n. tn"n filtered . Water extract was adjusted to 20ml with

distilled water Each of methanol and chloroform mixture were

evaporated in an oven to dry at 50"C , and then residues were separately

resuspended in 20ml of the same solvent , then these solutions were

used immediatelY (3,1 I ) .

Bacterial isolates , Thr". ctinical bacterial isolates were used which

they were E. coli , Pseudomonas sp. and Proteus sp' The bacteria were

cultured on nutrient broth at 37"C for 24h'

Antibacterial study : Mueller- Hinton agar was prepared for

antibacterial study ;f henna plant extracts ' 0'2ml of each bacterial

isolate inoculums was transferred to a plate then spreaded by a sterile L-

sfrape roa and waited until it saturated in the media ' Four wells were

;J" i, each plate by using a sterile cork-borer. Then 0'1ml of each

concentration ior each extrait was transferred to the wells in one plate .

The plates were incubate d at 37oC for 24h' and the inhibition zones

were measured (12) .
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RESULTS AND DISCUSSION
Henna has a wide spectrum of antimicrobial activity including

antibacterial, antiviral, antimycotic and antiparasitic activities. With the

ever increasing resistant strains of microorganisms to the already

available and synthesized antibiotics, the naturally available L. inermis
(henna) could be a potential alternative(4).

This present research was aimed to study the in vitro arfiibacterial

activity of henna plant used by Iraqi peoples to show its therapeutic
properties . In the present study , the chloroform extract of henna was

the most effective one against E.coli as shown in figure (l) , while the

water extract of henna had no effect on E.coli and Pseudomonls sp. ,

but just a little one on Proteus sp. as shown in figure (2) , table (1) and

this close to the results obtained by Muhammad and Muhammad (2005)

(l l) , while it is disagree with Saadabi (2007) (3) .

Figure - l : Antibacterial activity of chloroform extract on E.coli with a
concentrations of 125mglml and 62.5mglml .

Figure -2: Antibacterial activity of water extract on Proteus sp. with concentrations

of 500mg/ml ,250mglml ,l25mglml and 62.5m9/ml .
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Table -l:Inhibition zones of water, methanol and chloroform extacts of Lawsonia
inermis .

Bacterial isolates Conce ntrations Wate(mm) Methanol(mm) Chloroform( mm)
E`ο′′ 500mg/mi

250mg/ml
125mg/ml
625mノml

０

０

０

０

０

０

５

４

３

２

１

１

０

０

９

９

イ
十

И
■

う
ι

う
ι

Pseudomonas
sp.

500mg/ml
250mg/ml
125mg/ml
625mノmi

０

０

０

０

15

15

10

10

０

０

５

５

，
４

つ
‘

１
１

１
１

Proteus sp. 500mg/ml
250mg/ml
125mg/ml
625mノml

８

８

８

０

13

11

10

10

８

６

６

５

The methanol extract of henna had a good effect on the three gram
negative bacterial isolates used in this study as shown in figures (3,4,5)
.According to Arun et.al.(2010) the methanolic extract of henna was
studied against five different bacteria and showed an active effect
against them (5) . Antimicrobial activity may be due to numerous free
hydroxyls that have the capability to combine with the carbohydrates
and proteins in the bacterial cell wall. They may get attached to enzyme
sites rendering them inactive (13). Water extracts did not show any
antibacterial activity compared to methanol and chloroform extracts.
This may be due to the lack of the solvent properties which plays an
important role in antibacterial efficacy ( 14). Henna Plant showing
significant activity may be due to the presence of alkaloids, flavonoids,
tannins and quinines (5) . Among the various bacteria, the methanolic
exhact of Z. inermis was more active against Proteus sp. as shown in
table (l) above . Henna leaves extracts were capable of inhibiting the
growth of microorganisms that are involved in causing bum wound
infections (11) .

Figure -3: Antibacterial activity ofmethanol extract on E.coli with concentrations of
500mg/ml ,250mg/ml ,l?Smgiml and 625m!ml .
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Figure -4: Antibacterial activity of methanol extract on Pseudomonas sp. with

concentrations of 500m glml ,250mg/ml ,lZlmglml and 62.5mglml

Figure-5:Antibacterial activity of methanol extract on Proteus sp.with

concentrations of 500m glml ,Z5Omglml , lZlmglml and 62.5m{ml '

CONCLUSION
Henna plant extract has a wide spectrum of antimicrobial activity

inctuding antibacterial activity. With the ever increasing resistant strains

of microorganisms to the already available and synthesized antibiotics,

the naturally available L, inermis (henna) could be a potential

alternative .
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ABSTRACT
A new multidentate ligand[bis‐ 1,4‐ (sodium thioglycolate)butane](L)was

prepared from the reaction betwcen l,4‐ diclorobutane and diSodiumthioglycolatc in

cthanol,and their complcxes have the general foll:lula[M2(L)2]and[M4(L)2C14]

where(M=Co(Ⅱ),Ni(II),Cu(II) and Zn(II))Were prepared through dircct
rcaction of the above ligand with CoC12・ 6H20,NiC12・ 6H20 , CuC12・ 2H20 and

ZnC12 reSpectively in(2:2)and(2:4)ligand tO metal molar ratio.The prcparcd

complexcs werc characterized by thcir inetal contents, infrarcd, ultraviolet visible

spectra , magnetic measuremcnts and conductivity measuremcnts while thc ligand

was characterized by clemcntal analysis.The clectronic spectra and the magnetic

moment mcasurements indicatc that somc of thc Complcxes havc square planar

INTRODUCTION
There has been considerable interest in the study of organic

ligands containing two or more ligands throw light on nature of metal-

ligand bonding . The chemistry of difunctional ligands with group 4-

*itulr has been extensively studied by Stteghan[1-3] , Gau etal l4l ,

Chen and Gaul [5] , mainly due to the versatile bonding features of the

difunctional ligands .

The reaction between InCh with sodium mercaptoacatic acid

NaSCHzCOOH in 4-methyl pyridine affords I clln(SCH2COO)2 ]t
4-me-pyH]2 , X-ray diffraction study of the above complex ' show

it to have a distorted square pyramidal geometry with -scH2coo-
ligands in trans conformation [6].

The complexes of the type I Sn(tch) (MCl2)2] were prepared from

the precursor Sn (tch) and MClz . It was subsequently allowed to

while the other contain tetrahedral
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react with diethyldithiocarbamate which yielded the trinuclear
complexes of the rype I Sn(tch)dMz(dtc )+)] where tch :
thiocarbohydrazide , M: Mn(II) , Fe(II) , Co(II), Ni(II) , Cu(II) and
dtc : diethyldithiocaramate . They were characterized on the basis
of thermal gravimetric analysis ( TGA) , physico-chemical and spectral
method [7].

Metal complexes with sulphur rich ligands are very interesting
and in continuation to our studies on transition metal ions with
sulphur containing ligands [8-11 ] , we are presenting here the
preparation and characterization of new ligand bis 1,4-
(sodiumthioglycolate ) butane scheme-l and its complexes with
Co(II) , Cu(II) , and Zn(II) ion different molar ratio.

MATERIALS AND METHODS
Experimental :

All chemicals were of reagent grade , were used as supplied (Fluka)
or (BDH ) . The solvents were purified by conventional methods [2].
Physical measurements :

Infrared spectra were recorded on FTIR Brucker Tenser 27 Co.
spectrophotomeier in the^250 - 4000 cm'r range using CsI disc . The
molar conductance of l0-'M solution of metal complexes in
dimethylsulfoxide (DMSO ) was measured at 25oC using Jenway
4070 conductivity meter and a dip-cell with Platonized electrodes . The

UV/Vis spectra were recorded on a Shimadzu UV- 1 60

Spectrophotometer for l0-3M solution of complexes in (DMSO) using
lcm quartz cell . Melting point were measured using an

electothermal digital melting aperture magnetic susceptibility was
measured on solid state by Farady"s method using Bruker BM6
instrument at 25oC. Metal content analysis were made on Shimadzu
AA670 atomic absorption Spectrophotometer. The ligand was
characterized by it s ( CHNS) analysis using Perkin-Elmer 2400
(CHNS) analyzer, at AI-Bait University , Jordan

Synthesis of the ligand :

Treatment of disodiumthioglycolate ( prepared from the reaction
of an equivalent amount of (0.40 g , 0.01 mol ) sodium hydroxide and
(0.169 , 0.01 mol ) mercaptoacetic acidsodium salt ) in ( 30 ml )
ethanol with 1,4-dichlorobutane (1.279,0.01 mol ) in (10 ml) ethanol ,

the mixture was stirred under reflux for five hours . The resulting
solution was concentrated to dryness , the precipitate was observed
which was washed with ethanol and diethylether then dried under
vacuum for several hours as shown in the following scheme :

つ
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cl-cH2-CII2-CH2-CH2-CI + 2NaOH + 2SHCH 2COONa

Reflux (5hr.)

Na

o
r\ ./tc

I

cHs

tt
s -cII2 - Clb -cIIz - cH2 -s

+ 2NaCl

Scheme -1 : Ligand synthesis '

The ligand was characterized by its ( CHNS) analysis using Perkin-

Elmer 2400 (CHNS) analyzer as below :

C%=34.00(obs), 34.04(calc.)
H%:0 4.2 5 (ob s), 0 4.2 6 (calc.)
5%=222 | (obs), 22.27 (calc.)

Preparation of [Mz(L)z] comPlexes :

A clear solution ofthe ligand 1,4-bis(sodium thioglycolate )
butane ( 0.569 , 2.0 mmol ) in ( 20ml ) ethanol was added to a

solution of CoClr.6HrO or NiClz.6HzO or CvCl2'2H2 or ZnClz(2'l
mmol ) in (10 ml ) ethanol , the reaction mixture was left for 24

hours , at room temp. to give the precipitate which was filtered off

, washed with ethanol and diethylether, then dried under vacuum for

3 hours.
Preparation of I Mr(L)zCln ]:

A solution of (0.569 , l'0 mmol) of the ligand bis-1,4-
(sodiumthioglycolate)butane in (20m1) ethanol was added to a solution

of CoCtr.OgrO, NiCl2.6H2O, CuClz.ZHzO ot ZnCl2(4'0mmol ) in

(l5ml) ethanol . The mixture was left at room temperature for 12

t ou.r. e colored precipitate formed in solution was filtered off ,

‥
‥
‥
‥
―
↓
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Ｍ
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Dinuclear and Tetranuclear Cobalt(ll), Nickel (ll), Copper (ll) and Zinc (ll) complex€s with I bis-
l'4'( sodium thioglycolate ) butane I 

Buttrus, Ar-saoor, yousif

washed with ethanol and diethylether , then dried under vacuum for
several hours

RESULTS AI\D DISCUSSION
Treatment of mercaptoacetic acid sodium salt with

1,4-dichlorobutane in basic medium give ligand bis- 1,4-
(sodiumthioglycolate )butane in high yield ( 90% ) as shown in
scheme- 1 . The reaction of metal salts with above ligand in different
molar ratios gave the complexes of the general formula I Mz(L)z] and

11vto@)zClal . All complexes are non-hygroscopic and stable in air ,

insoluble in common organic solvents but they are soluble in
dimethylformamide or dimethylsulfoxide and hence their crystal
structures were not determined by x-ray diffraction . The analyical
data of the complexes are given in Table-l .These data are in a good

agreement with the - proposed formula The elechical molar
conductance of the lO''M complexes in DMSO solution are with in
the range 10-20 ohm-rmol'rcm2 indicate the non electroly'tic nature
of the complexes [13] . This is consistent with stochiometry assumed

for the complexes on the basis of analltical data . The most

important diagnostic feature of LR. spectra of the complexes were

listed in Table-2. The most significant information on the geometry
of these complexes were came from the analysis of carboxylate
group and of these functional groups are closely related to the way
in which they are coordinated to the metal atom [14] . The LR.

spectra of the complexes showed broad and intense bands ranging
bitween 1575 -1613 and 1365-l430cm'r assign for asym.v (COO) and

sym. v (COO) respectively. The magnitude. of Av ( V = Va5yns6s - V

,r..oo ) where in the range 150-180 cm'r suggesting monodentate

bonding of caboxylate group to metal ion [ 15 ] , and a bidentate

attachment when v was between 195-295 cm-' 1 16 ] . In some cases ,

when Av > zero it means that the only way in which all carboxylate
group are bound to the metal atom is through polymeric structure as

shown in Fig-l [17].

M-6
\

o/
C-R

o M 
-O.

,/\.-* )"-*\,y' "-{
Fig-l : Different mode of carboxylate coordination .

Further support for
complexes which showed

this argument came from IR of the
new bands at 469-480 cm'r attributable to v

24



Al- Mustansiriyah J. Sci Vo1 22,No7,2011

(M-O) . They also show a band in the regain 2gO - 320 cm'r which
maybe dueto v(M-Cl ) vibrationfrequency[18].The v(C-S)
band of the free ligand was absorbed at 708 cm-' upon coordination

with metal ions in complexes it was shifted to lower frequency values

Table-2.
Further support for this coordination has been provided by the

appearance of 
'new 

bands in the 350-370 cm'r ranges which are

tentatively attributed to v ( M- S) tl9 I ' The UV-visible spectra of the

ligand and their complexes in l0'3M DMSO solution were listed in
the Table-2 , the band at 280nm was due to II-fI or n-fl* transition

within the ligand . The magnetic moment of Cobalt ( II ) complexes

(1-2) were (2.34 and 2.50) B.M. , this suggest the presence of one

unpaired electron which revealed the low spin nature of the complexes

. The electronic spectra of the co-mplexes^ showed broad band in the

runge (612 - 670)nm assigned to zA;g 
- 'Eg transition and to charge

transfer , these values suggested a square planer geometry around the

Co(II) ions . The diamagnetic nature of Nickel(ID complexes ( 3-4 )
and the appearance of the bands at (690 - 750)nm and 430nm were

assigned io tA,g---'4rg and rAlg---2Bg transition in square planer

environment around Nickel with D+h symmetry [20 ] . The magnetic

moments of Cu(II) complexes (5-6) has been found to be (1.85 and

2.12 )8.M. , suggested the presence of one unpaired electron . The

electronic spectra of Cu(II) complexes showed bands at (590-615)nm

which were assigned to 2T, --.2p- transition in distorted tetrahedral

geometry [21 ] . The magnetic susceptibility showed that the Zn (II)
iomplexes (7-8) were diamagnetic , and the electronic spectra of these

.o.ple*.t do not show any d-d band , so that they indicate a

tetrahedral geometry . The ligand used in this study coordinated to the

metal ions in multidentate fashion , from the carboxylated groups for

binuclear complexes or from carboxylate and sulfur atoms for

tetranuclear complexes as shown inFig2.
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C~CH2~S~CH2~CH2~CH2~CH2~S~CH2フ Cs
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/ ＼
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M     M

crl  。(,。

/
M

＼

0
/

C~CH2……S‐~CH2‐~CH2‐~CH2……CH2‐~S~CH2~~C

Complexes No。 (1,3,5,7)

C~CH2‐~S……CH2‐~CH2‐~CH2‐~CH2……S~CH2中~C

C~CH2‐~S‐~CH2~CH2‐ ~CH2‐~CH2……S~CH2~~C
Complexes No。 (2,4,6,8)

Fig-2 : Suggested structure for the complexes

Table-l : Physical properties of ligand and its complexes

gand after removing Na ions in all complexes .

No. Complexes Color M.P.

(°C)

Yicid

%
Analysis found

(CalC.)%M
A

ohnl・
lmol‐

lcm2

μcfF

B.M.

L. CgHrzOrSzNaz Vヽhite 330d 90

1 [C02(L*)2] Brown 70 20.59(20.68) 2.34

[C04(L)2C14] Dark brovm 330 62 28.01(28.42) 10

Ni2(L)2] Pale green 295 59 20.48(20.62) 12 D

4. Ni4(L)2C14] Dark green 304 70 28.10(28.34) 20 D

[Cu2(L)2] Dark green 230 21.82(21.95) ハ
υ

Cu4(L)2Ci4] Green 300 80 2979(29.97) 14 2.12

Zn2(L)2] Yellowish 240 70 22.31(22.43) D

Zn4(L)2C14] White 290 72 30.39(30.57) 17 D

ホThe
d =decomposition. D =Diamagnetic.
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Table-2 : Electronic and Infrared spectral data of ligand and their complexes

No.
Band

maxlmum
λ
"nax(nln)

IR spectral bands ( cm-r )

Vasy(C00) Vsy(C00)
△v=
(VaSy‐ VSy)

V(C‐0) V(C― S) V(M‐S) V(M‐ 0) v(M‐ CL)

L. 280 1424 1241 708

1

290,310,
612

1615 1400 215 1214 700 470

2.
295,314,

670
1583 1362 221 1218 691 360 473 320

270,430,
690

1616 1409 う
Ｚ

う
４ 700 469

4.
280,430

,750
1617 1407 210 1234 692 370 480 290

290,590 1616 1384 232 1230 703 474

6. 277,615 1618 1384 239 1239 ′
υ 350 И

， 300

7. 269,348 1617 231 1234 470

282,344 1622 1407 210 1232 ′
υ 355 480 310
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Fig - 3 : I.R. Spectrum of complex No. I
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Fig - 6 : UV- Spectrum of Complex No.l

l$n,

Fig- 7 : UV- Spectrum of Complex No.2
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ABSTRACT

The structural and electronic prope■ ies of eight l‐ (p―Substitutcd bcnzyl)‐ 3-(4‐

methoxybenzyl)pyrimidine‐ 2‐ sclenonc havc bcen investigatcd theoretically by

perfolllling semi‐ empirical molecular orbital theory at the level of Pヽ 13 of theory.

Thc substituents include: C(0)OCH2CH3, C(O)CH3, F, Cl, CH3, OCH3 and
N(CH3)2・ The Optimized structurcs,relat市e binding energies,atomic charges,

position of I・IOMC), LUMO energy levcls and thc electrostatic Potcntial of the

molecules are obtained.

Keywords: Selenone; Semi-empirical PM3 method.

INTRODUCTION
Selenium (Se) is a non-metal element [1], present in varying degrees

in soil, water, plants and grains. Se has been found to be a component of
glutathione peroxidase (GSH-Px) as selenocysteine (SeCys). In addition
of many other enzymes, SeCys is also found in the active site of two
mammalian enzymes, phospholipids hydroxide GSH-Px, and 5-

deiodinase [2).
From a chemical point of view, Se resembles sulfur (S) in many of

its properties t3l. The biological and pharmaceutical activities of
different selenium compounds are of special interest because it has been

associated with carcinogenicity [2], toxicity l4l, modification of metal

toxicity [5] and with prevention of cancer [6]. In the same field of
research, the results of many studies [7-10] have related Se deficient
bioavailability and intake to the human cancer mortality.

Organoselenium compounds had substanti al ly greater bioavai lab il ity
than that of inorganic selenium tl1]. More importantly, organic
selenium is usually found to be less toxic than inorganic forms of the

element U2-15]. New synthetic selenium compounds may provide a

way to minimize toxicity associated with higher selenium intake'
Several forms of organoselenium have been studied for their cancer

preventive activities. The dietary P-methoxybenzeneselenol, a synthetic
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Theoretical investigation of l -( p-substituted benryl)-3-(4-methoxybenzyl)pyrimidine-2-
selenone

organosetenium compound was found to inhibit azoxym;ldh#Tf;::J
hepatocarcinogenesis in female F 344 rats without clinical signs of
toxiciry [ 16].

In this study, we have investigated the structural and electronic
properties of 1 -( p-substituted benzyl)-3-(4-methoxybenzyl)pyrimidine-
2-selenone by performing semi-empirical molecular orbital theory at the
level of PM3 calculations because of their biological importance.

MATERIALS AND MEHODS
The semi-empirical method are done on Hyperchem program

version 7.5 l17l running on a Windows XP workstation with a Pentium
IV PC. Geometry optimization of the 1-(p-substituted benzyl)-3-(4-
methoxybenzyl)pyrimidine-2-selenone were done by performing the
semi-empirical molecular orbital theory at the level PM3 [8] using the
restricted Hartree-Fock (RHF) procedure [9]. The Polak-Ribier
algorithm was used for the optimization [20]. The convergence is set to
0.001 kcal mol-' .

RESULTS AND DISCUSSION
The optimized structures of 1-(p-substituted benzyl)-3-(4-

methoxybenzyl)pyrimidine-2-selenone (l-8) are shown in Fig. 1. The
figure shows the molecules in the sticks model (a) and ball and stick
model (b). The PM3 geometry optimizations yield non-planax structures
of the molecules (1-8). Some of molecular information about the

molecules studied is given in Table 1 .

The calculated atomic charges are given in Table 2. The calculated
atomic charges of selenium and carbon atoms are in agreement with the
assignments of selenium-77 and carbon-13 chemical shift reported by
Mullen et al. 121). The selenium atom has a slight negative charge
varying from (- 0.389) to (- 0.401). The selenium atom indicates low
sensitivity in charge change with substituent effect because of being
bound to an electron - donor group. The carbon atoms C-1' of the 5
substituted phenyl ring have negative excess charge with magnitudes
varying from (- 0.097) to (-0.162). The carbon atoms C-1.' of the un
substituted phenyl ring have negative excess charge varying from (-
0.156) to (- 0.162). The C-a and C-b have a slight negative charge
varying from (- 0.016) to (- 0.063). The C-1', C-1", C-a and C-b are

unaffected with the substituent effect as every carbon atom almost has

the same amount of charge for all substituents. The carbon atom C-2
which makes double bond to selenium atom has negative excess charge,
with magnitudes varying from (- 0.199) to (- 0.203). The nitrogen
atoms have positive excess charge, with magnitude varying from
(+0. I l4) to (+ I 53).
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The calculated binding energies and heats of formation values of the
molecules studied are given in Table 3.

Binding energy is the energy required to either separate an electron
from an atom or to separate the protons and neutrons of an atomic
nucleus. For these calculations, we obtained the smallest value of
calculated binding energy for CO2Et substituent. The Cl substituent has
the largest calculated binding energy. When we compute for the relative
energy with respect to the un substituted molecule, we obtained the
values 927.08, 547.A7, 70.52, 16.29,284.53, 373.07 and 719.33 kcal
mol'r for the para-substituted of CO2EI, COMe, F, Cl, Me, OMe and
NMe2, respectively. On the other hand the heat of formation of p-
substituted molecules of CO2Et, COMe, F and OMe are exothermic,
with magnitudes varying from - 25.44 to - 73.91 kcal mol'r, while it is
endothermic for the rest molecules, with magnitudes varying from
+3.54 to +12.98 kcal mol-t lTable 3). The highest occupied and the
lowest unoccupied molecular orbital (HOMO and LUMO, respectively)
energies and the energy band gap (LI-IMO-HOMO energy difference,
lE) with the lowest and highest level energy values are given in Table
4. The energy band gaps are largely responsible for the chemical and
spectroscopic properties of the molecules [22]. Substitution at the p-
position of phenyl ring with donor or acceptor substituents affects the
HOMO and LLIMO energies. Strong acceptor substituents (COzEt, F)
lead to a slight increase in [E gaps, whereas the other sbstituents lead
to a slight decrease in !E gaps. This means that in any excitation
process p-substituted of COzEt and F molecules need more (ca. 0.041
and 0.163 eV, respectively) energy than that unsubstituted molecule,
whereas thep-substituted of COMe, Cl, Me, OMe and NMe2 molecules
need less (ca. 0.043,0.027, 0.129, 0.112 and 0.139 eV, respectively)
energy than that un substituted molecule.

The calculated dipole moment values of the molecules considered
are also given in Table 4. Molecules with p-substituted of CO2Et, Me,
OMe and NMe2 have relatively larger dipole moments than that
unsubstituted molecule. This high dipole moment may make these
molecules reactive and attractive for interaction with other systems, in
other word the molecules with high dipole moment may be more
vulnerable by oxidation reagents.

The three-dimensional mapped isosurface of the electrostatic
potential of some molecules studied (1,5 and 8) are shown inFig.2.
This plot provides information on the reactivity of the molecules in
actual reactions with electrophiles or nucleophiles. Dark (black) colors
indicate positive ESP regions and light (yellow) colors indicate negative
ESP regions.
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P‐N(Mc)2(8)

Fig-Z: Isosurface of electroststic potential in the spatial vicinity of some of 1-(p-
substituted benzyl)-3-(4-methoxybenzyl)pyrimidine-2-selenone molecules.
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Table‐ 1:Somc ofthc rno:ccular infollllatiOn about thc rnolccules studicd

Substan∝ Fomuaおm  )&∬  ̈漱]|∬習:s 為臆
°tal 

鵠1職鶏p

C02Et       C22H26N20'SC  148      74           138            Cl
COMe      C21H24N202Se 136     68           128
F          Cl,H2[FN20Se  126      63
Ci         C19H21CIN20Se  126      63
H           Ct,H22N20Se  120      60
MC       C脚 24N20SC 126    63
0Me      C20H24N202SC 138    69
NMe2        C2[H2,N30SC  132      66           124            Cl

Table -2:Calculated excess charges (in units of electron charge) on the atoms of l-
(p-substituted benzyl)-3-(4-methoxybenzyl)pyrimidine -2-selenone molecules

。
/喝

117

117

114

120

131

Cl
Cl
Cl
Cl
Cl
Cl

餐＝
ヽ／Ｎ ヾ

‐３

C・bC‐ aN■ N‐ 3 C‐r C‐ 2C‐ 1 C・ 2

C02Et
COMc
F
CI

H
Mc

OMc
NMc2

‐0396   ● 151   HD 120   ‐0099
‐0389  +0151  +0118  ‐0097
‐l1401  +0148  +0125  ・0134

・l1392  +0153  +0117  ‐0123
11395  +0156  +0114  ‐0123
Ю 393  +0140  ■0128  ‐0130
-0395  +0141  ■0127  ‐l1162
‐0394  +0141  +0127  ‐0158

‐0103   11157
‐0108   Ю 157
‐0070   11157

・0082   11157
‐00,4   ・l1156
‐0090   11161

・0054   ‐O161
・0065   ‐0162

‐0202   ‐0063   ‐0017
‐0204   ‐0053   ‐0017
‐0199   ‐0061   ‐0053
‐0203   ‐0062   ‐0029
‐0202   ・0062   ‐0029

・0201   ‐0059   ‐0016
‐0201   ・0053   ‐0017
‐0201   ・0053   ・0016

Tabte -3:Binding energy, and heats of formation (in kcal/mol) for the I -(p-

substituted benzyl)-3-(4-methoxybenzyl)plT imidine-2-selenone molecules

‐5647 12
‐526711
‐473056
‐470375

・472004
‐511K1457
‐543'37
‐50'311

‐7391
‐2855
‐3076
+615
■1298
■354
+894

・2544

5155面冨   ]轟dhg cnern  He■ ofおnnatlon

C02Et
COMc
F
Cl

H
Mc
OMe
NMe2
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Table 4:The MO energy of the lowest, highest, HOMO, LUMO energy levels, IE
(in eV) and the dipole moment, p1 (in Debyes) for the l-(p-substituted benzyl)-3-(4-
methoxybenzyl)pyrim id ine-2-selenone mo lecules

Substance Lowest energy Highest energy HOMO LUMO AE pt
level level

C02Et
COMc
F
Ci

H
Mc
OMc
NMe2

‐41.625
‐41.644
‐41526
‐55368
‐41.426
‐41.352
‐41.419
‐41.309

7.225

6.988

6.535

6.621

6.645

6.730

6.703

6784

‐7.696

・7.652
‐7.797
‐7.612
‐7.565
‐7.360
‐7.383
‐7.315

‐0.699
‐0739
‐0.678
‐0.683
‐0609
‐0.533
‐0.539
‐0498

6.997

6913
7.119

6.929

6956
6.827

6.844

6.817

5.352

0.0

0.0

0.0

0.0

6.699

5.766

6.217
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Kelvin. The results obtained appcared thc agrcement 、vith cxperilnental and

theoretical data.

INTRODUCTION
The gas particles, which in the most general case are molecules, either

in the normal state or excited or ionized, and free electrons, may perturb
the motion of the in coming electron. This perturbation is interpreted as

the effect of collisions of the electron with the gas particles. To use the

experimental results for the definition of the basic electron collision
parameters, in which we are interested, the size of the slab and the

composition and density of the gas must be properly chosen. It is clear

that the gas density and composition in the experiment have simple to
be chosen consistently with the range of values of these same quantities

in gas discharge and plasma problems of usual interest the size of the

disk-shaped gas sample.
For an elastic collision between an incoming electron and a gas

particle of molecular mass M>>m having a much lower kinetic energy,

the classical theory of collisions predicts that the electron velocity
(modulus) variation is on the average of the order of fraction mA4 of the

velocity itself Ll, 2, 31.

We consider the case of elastic collision to determiqe the smallest

velocity evaluations, the term "elastic collision" means, as in customary
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in the physics of collisions, that involve only the exchange of kinetic
energy.

The gas pressure is equal to the momentum delivered to a unit area of
a wall, during a unit time [4].
The Boltzmann Equation:

Consider an electron swarm in a gas under the action ofa continuous

Lorentz force field (E+vxB), where E,.B are electric and magnetic

fields in general functions of time and position. The number of electrons

at time t in the volume dr centered at r in space form and it's velocities

in volume al, countered at V in velocity space due to collisions is

f(r,v,t)drdv. The density distribution function f can be computed by

solving an integrodifferential equation, which expresses mathematically

the property of continuity for the flow of eleckons in phase space, it's
called Boltzmann equation, which is [5-7].

t +u.v.f - L(E +vx B\.Y "f =81r,v.11 (l)
dlm
Where ^a identifies the Boltzmann term, which provides the electron

distribution function rate of change with time due to collisions[8], e and

m are charge and electron mass respectively. The electron collisions

involving a change in the number of interacting particles, such as,

ionizing collisions which is called transformation collisions'

Solution of Boltzmann Equation:
We solved Eq.(l) to obtain the linear equation in a flux divergent

form. The resuli is a finite set of coupled, linear differential equations

which state the electrons number density at each energy as a function of
time, by feeding the No' of energy mesh points < 250 and enerry zoning

6.6liev). Fronithis technique we obtained the transport coefftcients as

shown in table (1) [9].
l- Gas Pressure:
A particle moves with a velocity I/ at an angle gto the perpendicular

ofawallasseeninfigure(l).Itwillcollidewiththewallduringatime
lr , if it's distance from the wall is less then l{cos par [3, l0]'

we can find for momentum aMis:

* _nm <v2 > *
3

&′  ″″くッ
2>

つ

４

`υ

        3

Sincc:

Δ′
=P               (3)

左

Wherei n represents the particle number denslty,zLヽ イrepresents overall

momentunl,which is the sum ofrnoment a delivered by alithe coniding

42



Al- Mustansiriyah J. Sci Vol.22,No7,2011

particles that come fronl an directions of the half sphere and P

represents the pressure

Substitute Eq。 (3)into Eq。 (2)yieldS:

P=″″<ソ
2>/3         (4)

We can flnd the thennal average <v>, <V2> by uSing Maxwen…
BoltzmaFm diStribution,which is:

/(ツ)=(″ /2ガ0「)3/2。9(_“ソ2/2K7)   (5)

where:K is the Boltzmann constant,and T is the particle temperature,

in unit of Kel宙 n(°K)and/(ツ )iS the probability that the particle

velocity is/.

<ッ >=2(等)2   0
<ッ

2>=`型≦二                (7)
〃

Substituting Eq.(7)into Eq。 (4)yieldS:

P=″〃型
3″

=′κr               (8)
from the Eq。 (8)we can Say this equation is the state equation of an ideal

gas.

2… Drag of a perpendicular disc:

We suppose a flat horizontal disc, of unit area, moving upward at a

velocity ttWithin a box ofan ideal gas[11]・

The particles ofthe gas collide with the disc's front surface will leave

it with a higher velocity and particles that collide with the disc's back

surface will leave it with a lower velocity,the particle moves with a

velocity Vh toward a moving disc at a velocityち .

From the ngure(2),we can deduce the following:

(JCOS¢ +ち )左 :refers the particles above the dお c will∞ 1lide with it if

their distance from the disc is less.

(_/1COS¢
―%)Ar:refers the particles below the disc will collide wih it if

their distance from the disc is less,

mQ/cose+zv): refers the momentum since the disc transfers to a

particle that collides with it from above.

*(/cose-2Vr): refers the momentum transfers to a particle that

collides with it from below.
From the above, we can say the net momentum transferred to two

such particles is zero. Therefore , a net pressure is formed, opposing the

disc movement.
The net momentum transferred above and below the disc is:
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tU =f6nn[Vcosq f(v)Vud'v]N (9)

The net pressure becomes:

P-=#=arv,(2kmTtv1!z 0o)

We can define the drag coefficient 7 by:

P* = t4, 0l)
Substitute Eq.(l1) into Eq.(10) yields:

I
YVu = 6nVu (ZkmT / r)2

1
y = 6n(2mkT I tt)'z 02)
the Eq.(I2) refers the drag coeffrcient for a perpendicular disc'

3- Drag of a tilted disc:
The velocity of the particle is Vin fioves at an angle B toward a tilted

moving disc. The velocity of the disc Vy tts s€en in below figure (3).

From the figure (3) we can see the collision of a particle with a tilted

moving disc for three cases[3,12]:
(a) Velocity of the particle transformation from a static reference to

coordinates that move together with the disc'
(b) Velocity of the particle has a mirror reflection in the moving

coordinates.
(c) Back transformation to the static reference.

from the Eqs.(10-12) yields:
The drag coefficient 7 is:

D/-T
= 6n(2mkT I tt)% cos' (a) 0 3)

Where a is the tilt angle. The Eq.(13) refers the drag coeffrcient for a
tilted disc.
4- Drag ofa Sphere:

We can calcuiated the drag of the sphere by dividing the upper half of
its surface into elements [3,13] as shown in fig.(4).
From this could be say:

R refers the sphere radius, I is the elevation angle in the front look, and

d is the rotation angle from above, and r = R sinp.

The contribution ofa surface element is rd0 Rdp to the drag F is [8]:
r -- Rsng 04)

dF = P",rdlrR cos2 (de 0 5)

by using Eq.(22) and substitute Eq.(la) into Eq.(15) yields:

dF =6n(2mkT/ r1%vud7R' snqcos' 6rp 0O
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The integration over the azimuth angle ?isltr,and the integration over
the elevation angle p, between 0 and r l2is 1/3, therefore the drag force

is:
v

F =PoA= yVrA= 4n(ZmkT/ n1/zVuQrR')

Where:
A= ttR2 (is the sphere cross section ) (18)
Substitute Eq.(18) into Eq.(17) yields: The drag coeffrcient is:

l

/=4′(2″たr/π)2 (19)

The equation (19) represents the drag coeffrcient for a sphere.

Formulation of the Problem:
The distribution function f becomes Ma:rwellian and colresponds to

an electron average energy, <u> [5]:

<Lt>=4i y"r'a, =lt r,
ne t" 2 t

and

u =!*n'
2

Where m,n,,v,k,T, and uare represent electron mass, electron number

density (n": 2.5rl0recm'';, ele.tron speed, Boltzmann constant, gas

temperature and electron energy respectively. Substitute Eqs.(20'21)
into Eqs.(5-8) respectively, Eq(12-13) and Eq.(19) become:

(17)

′

(20)

(21)

3

/(γ)=(み
)'w (―ぅ「::戸:)

1

<ッ >=2(2た 7｀/″a):=2(7)'

<ッ
2>=旦生I=3× 2<ν >/3=6く γ>

″     
“
    3 ″

Ps″′′
“
―″たr=:″ <ッ >

1

/′″ζ′ =6″ (2″た

「

/π):=6′
(等 )'

l

/rf/r=6″(2″たr/π)2 cOs2(α )

l

=6″
(型|:三:券

|≧
)'COS2(α

)

Where:

α=0° -90°

(22)

(23)

(24)

(25)

(26)

(27)

45



Calculation ofDrag Coefrcients for Geometrical Shapes for Gaseous Medium Using Numerically
Transport Equation Solution

Ibrahim, Ahmed , Kareem, Muhammad, and Kasem
1

Fs,ヵゼ″=4″(2″た
「

/π):=4(等
)i

Substitute Eq。 (24)into Eq(4)becomes:

鴫 =″″くア 対 3=写 =午 (29)

Where n":2.5 I "l0recm'3.
We constructed a computer program to calculate the above physical
equations according to fig.( l5).

RESULT AND DISCUSSION
In this job, we study and analysis of the drag coeflicient for the rare

gas which it's the helium gas, where are important role play in the
industrial applications, such as, which used by artists for special
pulpose lighting.

Fig (5) represents the electrons distribution function as a function of
the electrons speed, since the electron distribution refers the exponential
function with its speed increasing according to the equations:
Log(Y)= B*log(x) +A, Log^(Y): 

-3.00037x1o9(x) 
+63.8196, Y= pow

(x. 
-3.00037) 

x5.20572x I 0'' [ 14, I 5].
Fig (6) it was a similar to the fig(l) but as a function of the electron

average energy <u>, i.e., the distribution function is a dependence,
which it's not depend on the speed or energy of the particle as show in
equations:
Log(Y) = B,log(x) +A, Log(Y): 

-l.5000lxlog(x) 
+(-30.6265), Y:

pow (x. 
-1.50001 ),5.001 I I "10-ra.

Fig (7-8) was shown the three-dimensional particles average velocity
is increasing with Particle average energy according to equation:
Log(Y): B,.log(x) +A, Log(Y): 0.4999x1o9(x) +31.3962, Y: pow(x,
0.49999) x4.3171x10t3, as in fig(7) but in fig(8) the relation between
the particle average velocity square and the average energy is straight
line according to the equation:
Linear, y=Bx x+ A, y:2.19566"1021 x y+ (_5.11673"1022), i.e. the
particle acquired the energy from the elective field.

Fig(9) refers the particle net momentum transferred above and below
the disc, for drag of a perpendicular disc as a function of the average
energy which acquired from the electric field according to the equation:
Linear, Y= Bx x+ A, Y:1.67328"10rex x+ 2.32771*lOra. Since ir's
straight line.

Fig (10) represents the state equation ofan ideal gas. This pressure is
a function of the gas average energy instead of KT. This relation is a
straight line according to the equation:
Linear, Y=B, x+ A, Y=I.6732811Ore x x+2.32771x10t4.

(28)
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Fig (11) refers the drag coefficient of a perpendicular disc as a
function of the particle average energy as seen in Eq.(26). At
<u>:(0.051-0.102) eV, the drag coeffrcient increases high but after
these energies , the drag increases slow. We can say from the above,

when the particle average energy increases the drag coefficient is very
slow according to the equation:
Power, log(Y): Bx log(x)+ A, r,og(Y): 0.500003* log(x)+ 14.901,

Y:pow(x, 0.500003) x2.96l02xlO6 .

Fig(12-13) show the drag coefficient of a titled disc as a function of
the particle average energy, Eq{27) and a tilt angle (a). From the

figures, when the average energy is increasing, the drag coefficient is

slow. We could show at the tilt angle q:900 the drag coefficient equal

zero, but at a:450, the drag is increasing and so on as shown in
equations:
at d,=00, log(Y): 0.500003x1og(x)+ 14.901, Y:pow (x, 0.500003)
x2.96102 xl06
at a:450, log(Y):0.499947x1og(x) +14.2078, Y:pow(x , 0.499947)
xL.48042 xlO6

at a:900, linear, Y:Bx x*A, Y:7.56418* 10-27 x x +2.83604*10'27

From the above we can say when a tilt angle go to the large, the drag

tend to the small values and opposite correct. But when the particle

average energy, <u> is increasing the drag coefficient go to the zero as

in fig (13).
Fig (1a) represents the drag coefficient of a sphere as a function

the practice energy, (u) Eq.(28). When the average energy <u>

increasing, the drag coefficient tend to the slowing according to

ｏｆ

ｉｓ

ｈｅ

equations:
Power, log (Y):Bxlog(x)+A, log(Y):O.499964x1og(x)+14.4955,
Y:pow(x, 0.499964) xL.97307 xl06

(vcosg: Vy)At

I

Fig-l: Elastic collision of a particle
with a wall

Elastic collision of a particles
moving disc

Fig-Z: with a
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Fig-3;:CoHision

disc

of a particle with a tilted

Table -l:The calculated transport

Fig-4: The sphere parameters and
coordinates. The upper figure is a
front look and the lower figure is a
look from above. The sphere moves

upward.

Helium gas

lum

for

for
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'able -2: The calculated physical quantities for He

/ (ツ )

(ev)‐
3/2

/ (″ )

(ev)・
3/2

<v>
(cm sec'r)

鳥
“

(TOrr)

4″″
(Tor)

/Pr摯 /spヵ″

4.342X10‐ 4342X10・
12

9749× 101Z 8534X10i′ 8.534X 6.687X10う 4458X10'

4.218X10‐ 4.218X10‐
lZ

9.844Xl 701X 8.701X 6.752X10' 4.502X10'

3240X10‐ 3.240X10‐
:2

1.075X10:J 1.037X10 1037X 7.373X10' 4 915Xl

1.535X10・
:Z

1.535X10‐ 1.379X101' 1.707X10 1707X 9457X10' 6.305X10D

9.972X10‐ 9972X10‐
1 1592X10:J 2.276X10 2.276X 1.092X10° 7.280X10)

3.322X10‐ 3.322X10・
: 2297X10:' 4736X10:8 4.736X 1.575X10・ 1.050X10°

8978X10・
lZ

8.978X 2X101' 1.133X 1.133X 2.436X10° 1.624Xll

x10‐ 14 4293X10 1655X 1.655X 45Xl 1.963X10°

3328X10・
:"

3.328X 4.945X10:J 2.195X 2.195X 3392X10° 2.261X10°

2392X10・
:4 2392X 5.520X10:' 2736X 2.736X 3.786X10° 2.524X10°

Table -3: The calculated coefficient of a tilted disc for Helium

♯(u,0) 事(u,45) Yt(u,90) Tt(uo,c) Yt(us,α) Tt(t+,c)

6.687X10) 3.344X 2.507X10・
Z′

6.687X10) l.575XlC .786X10°

6.752X10' 3.376X 2.532X10・ `′ 6.485X105 1.528X10° 3 672Xlσ

7373X10' 3.687X 2.764X10 5.905X10' 1391X10° 3.343X10°

9.457X10D 4729× 3546x10・ ` 5015X10' 1181X10° 2840X 0・

1.092X10° 5460X 4094X10・
Z′ 3924X10' 9.244X10' 2.222X

1575X10° 7.876X OD 5906X 2763X10) 6.509X10) ぃ4. 0°

2.436X10° 1.218X 9.134X 1672X10' 3 938Xl 9.466X

2.945X10° 1.472X 1.104X 0‐
わ

7.822X10・ 43X10D 4.429X

3.392X10° 1.696X 1.272X 0‐`° 2.016X10・ 4.750X10° 1.142X

3.786X10° 1893X 1.420× 2.507X10‐
Z′

5906X10‐ ` 1.420X10‐
Z°

Froは :ook――――‐

L●●k…
…

Eが X10~・ 。
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Fig.-l l: The drag coefficient of a
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Fig.-13: The drag coefficient of a tilted
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n = 2.51*l0re, m = 9.109*10'24, 
" 

= 1.692+19're,

T =300'K, EN Table (l), col.(l))

(u) By solving

ff+v.v ,f -*ru +vx B).Y,f =E(r,v,t)

Tablc(1),COl(1)

ッ=0<ν ツ″)°

5ュr=2<ν ツ3

/(ツ)=0%/2πκr)3/209(_〃 ツ2/2κr)

α==″ッ2/2

/(ν)=←
“/4π <“ >ソ

5 eXID←
3〃/2<グ >)

< v >= z(+ < u,F*n)ot,1v' )= 2 < u >f m

P"ror."r. : 1", :2n < u >f 3

/ r*, = 6n(4m < u > f 3 ft)03, / 
"pr,u" 

= 4n(4m < u > fi tr)o 
t

j/rit,. = 6n(4m < u >Ilzvf' cos' 1a;

〈V),Ru),‐ >,kV2>,Pnel.,Piatc,γ perp,γttre,

yt(u,0),yt(u,45),vt(u,90),7tluO,α ),■ (us,α ),

■(u9,α )(TablC(2)&Table(3))

Fig.-I5: Diagram Flow Chart

ξ
′

o = oo- 9oo
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ABSTRACT
In this paper after an introduction of fuzzy normed linear spaces, operator fuzzy

normed linear space and complete operator fuzzy normed linear space will be

introduced. We introduce the notions of continuous fuzzy operator, fuzzy bounded

linear operator and discuss an interesting relationships between them. Also, we give

some definitions and theorems related to fuzzy sequentially continuous, fuzzy

strong continuous and uniformly continuous fuzzy operators.

1. INTRODUCTION:
The theory of metric spaces of normed linear spaces is of

fundamental importance in mathematics, computer science, statistics,

etc. Many problems may be an appropriate metric or norms for making

Some measurements. Both metric spaces and normed Spaces were

generalized and many papers and text books have been published in this

area. The positive number expressing the distance between two points

or the absolute value of a vector was replaced by a fuzzy set (in the

sense of fuzzy theory [1], [2], [3], [4]). The theory of fuzzy sets was

introduced by L. Zadeh [5] in 1965. The authors T. Bag and S. K.

Samanta [6] introduced the definition of fuzzy norm over a linear space

following the definition of S. C. Chang and J. N. Noordeson [7] and

they have studied finite dimensional fitzzy nonned linear spaces [8].

2. Preliminaries:
Now, some basic and fundamental notions related to the subject

of the paper are introduced for completeness.

Definition (2.1). [9]:
A binary operation * : [0, 1]x[0, 1]--+ [0, 1] is continuous t-

norrn if * satisfies the following conditions:
i. * is commutative.
ii. * is continuous.
iii. a*l=1,Vae [0, l].
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iv. a*b<c*d,wherea<c, b<dand q b, c, d e [0, l].
Remark (2.1). [9]:
(a) For an! 11, 12 e (0, l) with 11 > 12, there exist 13 e (0, 1), such that 11

*r:)rz.
(b) For an] 15 e (0, 1), there exist 16 e (0, 1), such that 16 + 16 > 15.

Definition(2.2).[10] :

Let X be real vector space, let ll.ll be real -valued function on X
satisSing the following conditions ,
(t) llxll>0,
(z) llxll:0 ifandonlyif x:0,
(3) llox ll: lcrllix ll, where cr is real,
(a) llx+yllsllxll+llyll (Triangleinequality).

Here x, yeX ,ll.ll is called a norn on X and ( X, ll.ll ) is
called a linear normed space .

Definition(2.3).[6]:
Let X be a linear space over K(field of real or complex numbers ).

A fuzzy subset N of XxR (R,set of real numbers) is called a fizzy
norn on X if and only if for all x,u e X and c e K,
(Nl) For all h eR with h < 0, N(x, h) > 0.

(N2)Forall h e Rwithh>0, N(x, h)= I ifand only if x=0.
(N3) For all h eR with h > 0, N(cx, h) = N(x, h/lcl), if c + 0.

(N4) For all s, h e R with x,ue X,
N(x + u, s + h) > min {N(x, s), (u, h),

where the binary operation * is taken to be the minimum.
(N5) N(x, .) is nondecreasing function of R and lim N(x, h) = 1.

The pair (X, N) is called fuz4 normed linear space.

Definition (2.4 ).[11]:
Let (X, N) and (Y, N) be two fuzzy normed linear spaces, T : X

--+ Y be an operator. We call T a linear operator with addition and

scalar multiplication by o, if:
T(x+y) = Tx+ Ty, T(gx) = q11.

Definition (2.$:
Let X and Y be two fuzzy normed linear spaces, O : X ----+Y is

called zero operator and it is defined by 0.x = 0, for all x e X.

Definition (2.6):

Let X and Y be two fu24 normed linear spaces, T : X 
-> 

Y
be an operator. T is said to be fuzzy bounded if and only if there exist h
>0and0<r< I,suchthat:
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N(Tx, h) > rN(x, h)

Remark (2.2):
Let X and Y be two fuzzy normed linear spaces. Then we let

L(X, Y) to be the set of all bounded linear operators from X into Y.
Remark (2.3):

L(X, Y) become a vector space or linear space if we define the

sum T1 + T2 of two operators T1, T2 e L(X, Y) in a natural way by:

(Tr+T2)x=T1x*T2x.
and the product oT of T e L(X, Y) and a scalar o eR, by:

(oT)x = oTx.

Theorem (2.1). [10]:
The vector space L(X, Y) of all bounded linear operators from X

into Y is a normed space with norm defined by:

llrll = 
'uP 

llTx ll

xeX llx ll
x+0

= sup llTxll
xeX
llxll=1

and satisff nonn conditions.

Definition (2.1:
Let L(X, Y) be a linear space over K (filed of real or complex

numbers). A fuzzy norrn on L(X, Y) is an object of the form:

A = {((T, h), N(T, h)) : (T, h) e L(X, Y)xR* }
Where N is a furry subset of L(X, Y)xR* which is called fwzy norrn on

L(X, Y) if and only if for all T1, T2 e L and c e K:
(Nl) For all h eR with h < 0, N(T, h) > 0.

(N2) For all h e Rwith h > 0, N(T, h) = I ifand only ifT = 0.

(N3) For all h eR with h > 0, N(cT, h) = N(T, h/lcl), if c * 0.

(N4) For all s, h e R with TuTz e L(X, Y)
N(T, + T2, S * h) > min {N(Tr, s), (T2, h),

where the binary operation * is taken to be the minimum'
(N5) N(T, .) is nondecreasing function of R and 

,19*G, 
h) = 1.

The pair (L(X, Y), A) is called operator fuzzy normed linear

space.

Theorem (2.2):
Let (L(X, Y), ll . ll) be a normed linear space. Define:

く
υ

く
υ
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Then A={((T,h),N(T,h))
nol1lled linear space.

Proo■

0(1)ObViOusly N(T,h)>0・

o2)N(T,h)=1⇔
h十 11T‖

~h+ICI‖
T‖

ICI

h

h+ICHIT‖

h

h+‖ CT‖

o4)WtthOut bss of , assume that:

N(Tl,s)≦ N(T2,h)

Mary

when h>0,h∈ □,T∈ L

L(X, Y)xJ + 
) is an operator

1

T=0。

h(S+‖ Tlll)≦ S(h+‖ T211)

h≦ 0

⇔ h=h+
ぐ⇒|ITI卜 0

S  
く   S

s十 11 Tl ll~S+|I T2‖

⇒ hllTlll≦ S‖ T211=>|IT‐

Therefore:

同 月国 ≦
:同

+

h/ICI

≦

(1+1)

≦
:同

=f rrr,rt

Ｔ
２
　

洲

=#,,,
But:

‖Tl+T211≦ ‖Tlll+‖ T:
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⇒‖■+乃‖≦□⇒1+醤ギ ≦1+Ψ
s+h    h

⇒
s+h+|I Tl tt T2‖

≦
h+I T2‖

s+h       h
s+h > h

・
s+h+|I Tl+T2‖

~h十
11T2‖

Sirnilarly:

s+h > s
S+h+|I Tl ttT2‖  S+|I Tl‖

Hence:

N(Tl+T2,S+h)≧ min{N(Tl,s),N(T2,h)}・

(N5)For an hl,h2∈ □ ,ifhl<h2≦ 0・ Then by our deflnition N(T,hl)=

N(T,h2)=0
Suppose h2>hl,then:

h2      hl  _  (h2~hl)‖ T‖
≧0,for all T∈

112       111   _

h2+‖ T‖   hl+‖ T‖   (h2+‖ T‖)(hl+‖ T‖ )

L(X,Y)
Implies that:

h2 > hl
h2+‖ T‖  hl+‖ T‖

Hence,implics that N(T,h2)≧ N(T,hl)

Thus N(T,h)iS nOndecreasing inction,Also:

h
lim N(t,h)=lim h+|I TII
n―)∞          n― →∞

=lim    h   =1 ■
n→∞h(1+1/n)|IT‖

Definition (2.8):
A sequence {Tn} in operator fuzzy norned linear space (L(X,

Y), A) is said to be converge to T e L(X, D iffor given r) 0, t> 0, 0 <

r < 1; there exists an integer rle €R, such that N(T, - T, t) > 1 - r, for all

n)no.

Theorem (2.3):
Let A be f',tzzy normed linear space of operators, then a

sequence {T,}
in A converge to To if and only if N(Tn - To, h) + I as n 

-+ 
o, i.e.,

lim N(T. - To, h) = l.
n-+co

Proof:
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Fix h>O and suppose{Tn}COnverges to TOin A

Then for a givcn r,0<r<1

There exists an integer nO c□ ,such that N(Tn― To,h)>1-r
Thus,1-N(Tn― To,h)<r,and hence N(Tn― To,h)―――)l as n―――→

00.

Conversely,if for each h>0,N(Tn― To,h)→ l as n→ ∞

Then for every r,0<r<1;there e対 sts an integer nO,such that l― N(Tn

―TO,h)<r,fOr ali n≧ n0

Thus,N(Tn― To,h)>1-r,for ali n≧ nO

Hence{Tn}COnverges to TOin A.■

Theorem(2.4):
If a scquence{Tn)in fuzzy nollllcd linear space of operators

L(X,Y)is conVergcnt,then its limit is unqiuc.

Proo■

Let lim Tn=Tland lim Tn=T2Also let s,h cR+.Now:
n―)∞             n― う∞

lim Tn=Tl=⇒ lim N(Tn― Tl,h)=1
n―)∞           n― →∞

lim Tn=T2⇒ lim N(Tn― T2,h)=1
n―)∞            n― ,co

Hencc:

N(Tl― T2,S+h)=N(Tl+Tn― Tn― T2,S tt t)

≧N(Tn― Tl,S)*N(Tn― T2,h)

=N(Tn― Tl,S)*N(Tn― T2,h)

Taking the limit,we have:

lim N(TI― T2,S+h)≧ lim N(Tn― Tl,S)*lim N(Tn― T2,h)=
n_)∞                     n― )∞                n― )∞

1

lim N(Tl― T2,S+h)=1⇒ Tl― T2=0⇒ Tl=T2
n―,oo

This completes the proofofthe theorem.  ■

Theorem(2.5):
In operator fttη  nomed linear space L(X, Y), every

subsequence of convergent sequence converges to the limit of the

sequence

Proo■

Let{Tn}be a sequence converges to T and let{Tn}be a
subsequence of{Tn}COnVerges to T0

ShCe{Lk}お COnvette銚 ぬcnけ ぬeo“mO.3),1蜆 N(■
k―

Tぁ り =

1
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Hence llrlllN(Tnk~-7rn+Tn―TO,h)=1=) 1lln IN(Tn―
′
rnk,h/2)*N(Tn― To,

h/2)]=1

⇒ N(Tn―To,h/2)=1,whiCh is a contradiction,because the convergent

point is unique

Hence TO=T。 ■

DerlnitiOn f2.9):

A sequence{Tn)in Operator fuzzy nolllled hnear space is said to

be a Cauchy sequence if liln (Tn+p~Tn,h)=1,p=1,2,… .,h>0.
n―→∞

Theorem(2.Q
In an operator fuzzy nomed linear space, every convergent

sequence is a Cauchy sequence。

Proof:

Let(Tn}be a cOnvergent sequence in the operator fuzzy nolllled

linear space(L(X,Y),A),with lim Tn=T
n―)∞

Let s,h∈ □
+and p=1,2,.…

;we have:

N(Tn+p― Tn,S+h)=N(Tn+p― T+T― Tn,S+h)

≧N(Tnttp― T,S)*N(T― Tn,h)

=N(Tn・p― T,S)*N(Tn― T,h)

Taking the limit,we have:

lim N(Tn+p― Tn,s tt h)≧ lim N(Tn+p― T,S)*lim N(Tn― T,h)
n―)∞                     n― )∞                n― →∞

=1*1=1

Thus,lim N(Tn+p― Tn,S tt h)=1,∀ S,hc□ 十and p=1,2,…

Then(Tn}iS a Cauchy sequence in(L(X,⊃ ,A)。 ■

Theorem(2。 7L
Let(L(X,Y),A)bc an Operator fuzzy nolllled linear space,such

that every Cauchy sequence in (L(X,Y),A)has a COnvergent
subsequence.Then(L(X,Y),A)is complete。

Proo■

Ld(Tn)be a cauchy sequence in L(X,Y)and{Lk}be a

subsequence of(Tn)that COnverges to T C L(X,Y)and h>0。 Since

{Tn}iS a cauchy sequence in L(X,η ,We have:

nI彗∞
N(Tn― Tnk,h/2)=1

Again,since{Lk}cOnverges to T,we have:



Operator Futtγ  Normed Linear Space

l霊。
N(■k―

T,h/2)=1

Now:
N(Tn― T,h)=N(Tn―■ k+Lk― T,h)

≧N(Tn― ■k,h/2)*N(■ k―
T,h/2)

=1*1=1

Mary

Hence
lim N(T" - T, h) = 1

n-+@

Then {T"} converges to T in (L(X,Y),A) and hence (L(X,Y),A) is

complete. I

3. Fuzzy Continuous, Strongly Continuous and uniformly
Continuous Operators:

In this section, some additional notions concerning furry
operators are introduced.

Definition (3.1):
Let (X, N) and (Y, N) be two fir"zy normed spaces over the

same field K. The operator T : (X, N) 
-> 

(Y, N) is said to be fuzry
continuous at Txs eL(X, Y) if for every given e > 0 and cr e (0, 1),

there exists 6 = 6(61, e), P = p(cr, e) e (0, 1), such that for all Tx e L(X,
Y)

N(x- xo, 6) > I - B +N(Tx- Txo, e) > I - ct

Theorem (3.1):

Let T : (X, N) 
-+ 

(Y, N) be linear operator, then T is
continuous if and only if T is bounded.
Proof:

We consider two cases for T
For T = 0, the statement is trivial
Let T + 0, then llTll * 0, and we will assume that T is fiizzy bounded and

consider &n/ x6 e (X, N).
Suppose for any given e ) 0, a e (0,1); there exists 6 = 6(o,e) > 0, 0 =
p(o,e) e (0,1)
Since T is linear for every x e X, such that:

N(x-xo, 6) > I - p = --!- 
> I - p

0+ llx - xo ll

⇒牌―瑚<凸
εα

Let」茎L=
1-β  ‖T‖ (1-α )
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‖TX― TXoll=‖ T(X― Xo)||

≦‖TII IIX― Xoll

到Ⅶ
綸

εα

l― α

⇒陣―T矧 <凸

=〉
|ITX― TXo‖ (1-α)十 ε―ε―εα<0

=>‖TX― TXo‖ (1-α)一 ε tt ε(1-α)<0

=)(1-α )(‖ TX― TXoll+ε )<ε

>1-cx

e+ llTx - T*o ll

=N(Tx-Txo,e)>1-cr
since xe € (X, N) was arbitrary. This shows that T is continuous.

conversely, assume that T is continuous at an arbitrary xs e (X,

N)
then given e ) 0, o e (0, 1), there exists 5 = 6(cr' e)' F = 9(o' e) € (0'

1), such that:
N(x-xo, 6) > I - B =N(Tx- Txo, e) > I - o

We now take anY Y + 0 € (X, N) and set:

5B
x=X0+ tYSx-X0= ;1-11幣 y

(1-β )|ly‖
′~ハ  `｀υ

 (1_β)|ly‖

Since T is cOntinuous,then:

N(Tx― TXo,C)>1-α
ε                ε

⇒

ε十 ‖TX― TXo ll=ε +|IT(X― Xo)||

ε

可卜(巫洲
=ε

十11iツ ||(1_β
)|lyll

⇒陶‖習‰<此

⇒ llTyド
翻

M
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Let.= to(l -0)
(1- o)oB

Hence llTyll < rllyll, such that there exist h > 0 and we can write:
hh

h+llryll h+liyll
+ N(Ty, h) > rN(y, h)

= T is fuzzy bounded operator. f
Definition (3.2):

An operator T : (X, N) --r (Y, N) is said to be sequentially fu2ry
continuous at Txe e L(X, Y), if for any sequence {x,}, xn e (X, N), V n
e ! with
Xn 

-) 
xq in (X, N), implies Txn 

-+ 
Tx6 in (y, N), i.e.,

lim (x, - ro, t) = 1 = lim (Tx" - Txo, t) = In-+co n-tco

Theorem (3.2):

Let T : X 
-+ 

Y, then T is fuzzy continuous operator on (X,N)
if and only if it is sequentially fitzzy continuous on (X, N).
Proof:

(=) Suppose that T is fuzzJ continuous at x0 e X and {x"} is a
sequence in X, such that xn ------) x6 in (X, N)
Leta>0ando e (0, l)
Since T is fuzzy continuous at xe, then there exists 6 = 6(e, o) and p =
0(e, o) e (0, l) such that for all x e X

N(x - xs) > I - p 
=N(Tx-Tx6, e) > I - o

Since xn 
-) 

Xo in (X, N), then there is a positive integer n6 such that
foralln>ns

N(xn - x6, 6) > l- B :+ N(Tx, - Txe, e) > I - o
Hence Txn -----+ Tx6 in (Y, N), that is, T is sequentially fuzzy
continuous at xo.

(e) Let T be sequentially fuza continuous
We suppose that T is not fuzzy continuous at x6
Hencethereexiste>0andoe(0, 1), suchthat for any 6 > 0 and p e
(0, l), there exist y (depending on 6, B), such that N(x6 -y, 6) > B, but
N(Txo - Ty, e) < o

Thus B = I - +, 6 = +, n= 1,2,...; there exist yn, such that:' n+l' n+1'

N(xo-y, -!lr 1- -J-n+l n+l
But N(Txa - Tyn, e) < cr

つ
ん

´
０



Al- Mustansiriyah J. Sci Vol.22,No7,2011

Taking 6 > 0, there exist n6 suchthat I < 5, V n ) ro
n+1

N(xo - Yn, 6) > N(xo - Y", 4)- n+1'

>l- 1 .vn>non+l'
Hence

lim N(xs, Yn, 6) = 1

n-)00

But N(Txo - Tyn, e) S cx, and hence lim N(Txo - TYn, e) + 1

Thus, {Ty"} does not converge to Txs, where &s Yn -+ 
xs in X, which

is a contradiction to our assumption
Thus, T is fuzzy continuous at xe. I
Definition (3.3):

A, operator T from (x, N) to (Y, N) is said to be strong fuzzy

continuous at x6 e X, if for any given e ) 0, there exists 6(cr, e) > 0,

such that for all x e X
N(Tx - Txo, e) > N(x - xo, 5)

T is said to be strongly fuzzy continuous on X if T is strong at each

point of X.

Theorem (3.3):
ret r ur an operator from (x, N) to (Y, N). If T is strongly

fvzzy continuous, then it is sequentially fuzzy continuous.

Proof:
Let T : (X, N) 

->(Y, 
N) be strongly fuzzy continuous on X

and x6 e X, then for each s ) 0, there exist 6 = 6(xo, e) > 0, such that for

allx e X
N( Tx - Txo, e) > N(x - xo, 6)

Let {x"} be a sequence in X, such that xn 

-> 
x6, that is, for all t > 0,

lim N(x" - xo, t) = l. Thus, we have that:
n-)@

N( Tx, - Txo, t) > N( xn - xs, 6)

Which implies that 
nlim 

N ( Tx, - Txo, e) = 1

That is Txn --+ Txs in (Y, N)

Example (3.1):
ffi;thatthesequentiallyfuzzycontinuousofTdoesnot
imply strongly fuzry continuous of T on X. Consider (L(x, Y), ll . ll) be

a normed linear space, where llTll = lTl, V x e E' Define a*b = min {a'
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b},fOr all a,b∈ [0,1]・ Also,deine Nl,N2:L(X,Y)× □+

by:

Nl(T,h)= N2(T,h)=

Mary

―  [0,1],

h+lTl ' h+Klxl
Let:

A = {((T,h), Nr) : (T, h) e L(X, Y)x! * }
B = {((T, h), Nz) : (T, h) e L(X, Y)x[ + 

]
It is easy to see that (L(X,Y) A) and (L(X,Y), B) are operator of fuzzy

normed linear space.

Let us now define:

T(x)= 4,VxeX
1+ x'

Let xs e X and {x"} be a sequence in X, such that Xn € xe in (X, A),

that is, for all h > 0

lim Nr(xn - xo, h) = l, that is lim h :1
n-+co | '-v' --/ -' ----'- n-+. h+ I *n - *o 

I

Hence:
lim lXn― Xd=0
n―→∞

For all h>0:

N2(TXn~TXo,h)=
h+KITxn~TXOI
h

h11+x:‖1+x:

h11・ X:11・ X引 +KI(xl‐ ―X3)(xl―卜x3)+xix`(Xl‐ ―x3

Hence by(1)it f01lows that for all h>0

lim N2(TXn~TXo,h)=1
n―)∞

Hence Txn―――→TxO in B

Let e>O be given,then N2(TX~TXo,8)≧ Nl(x― xo,δ
)。

Therefore:

h+KI詩―詩
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ε11+x2111+x:|

一

ell+x ‖1+x:|・ Klx――xO‖ (X―
―XO)(X2_卜 x3)+x2x:(x_卜 xO)|

δ

δ十IX― XOI

So:

over all X # Xe. Then O = 3 61 satisffi ng (2).
K

But 61 = 0, which is imPossible
Therefore, T is not strongly fuzzy continuous.

Definition (3.4):

Let T : (X, N) --+ (Y, N) is said to be uniformly furzy
continuous on X iffor any given e ) 0, o e (0, l), there exist 6 = D(cr, e)

> 0, B = p(cr, e) > 0, such that for each two points X1, X2 € X
N(x, - xz, 6) > I - B + N(Txt -Txz,e) > I - cr

Theorem (3.4):
Let T be uniformly fuzzy continuous on X. If {x,} is a Cauchy

sequence in (X, N), then {Tx"} is a Cauchy sequence in (Y, N).
Prooft

T is uniformly fvzzy continuous on X.
Hence, for any given e ) 0, oe (0,1), there exists 6 = 6(o, e) > 0, B =

D(o, e) > 0, such that for any two points X1, X2 €X:

........(1)
Since {x,} is Cauchy sequence ,for 6 > 0 and Be (0,1), there exist a
natural number k such that N(xn - Xm, 6) > I - B + N(Txn - TX., e) > I

-cr, V m,n>k (by(1))
Hence {Tx,} is a Cauchy sequence in (Y, N). r
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Kδlx― xol lX+Xol lX2+x:+x2x:|≦ ε11+x2111+x:|IX― xOI
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ABSTRACT
Thell1lomcchanical analysis(TMA)and differential scanning calorimetry

(DSC)are used to investigate the effect of rnolding and annealing of polyester on
the bchavior ofthellllal expansion and crystallization since these factors play role in

the reprocessing or recycling of the polymer. The dynamic mode of the TMA
provides enhanced characterization infollllatiOn about the polycstcr since it

separatcs the transitions into reversible and irrevcrsiblc signals,and also reveals the

progress of thc amorphous regions as the polyester loses strength with thc

increasing temperature approaching meltingo Slow cooling after annealing brings

crystaHization that may be attributed to molecular chain straightening due to

orientation.

Keywords:TMA,DSC,Recyclhg,CrystdHzation,Themd Expansbn    _

INTRODUCTION
Polyesters are well knowll polymers that have many mttor industrial

applications. Current work is being devoted on presenting efflcient

solutions for the problerns encountered in recycling or reuse of these

materials since they are not biodegradableo As chernical processing is

most otten costly and some times aggressive to the environment, a

possible solution is the recycling of such inaterial by thellllomeChanical

techniques.[1] Chemically modined p01yethylene terephthalate with

a new diepoxide chain extender has been studied by dynanlic
thellllomechanical and tensile properties[2].The application of

modulated― temperature progressing to thellllomechanical analysis has

been investigated by Price [3].The analysis affords method for

separating the reversible nature of thellllal expansion frorn irreversible

defollllation arising from creep under the applied load or change in

dirnension due to relaxation oforientation.

Polyester samples sutteCted to special schemes of crystallization

annealing treatrnent at multiple descending teFnperatures by DSC show
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multiple melting points which were demonstrated to be the effect of
multiple lamellae population I a ]. On the other hand cold - drawn
polyester annealed at different undercoolings investigated by DSC and
DMTA show that the onset of Tg region in the cold - drawn, un *
annealed is found to be lower than in the case of un - oriented PET [ 5
]. An investigation to explain the evolution of annealing process of
injection molded semi-crystalline polyester by the correlation of
structural characteristic from FTIR and DSC results [ 6 ] have shown
to be influenced by the lamellae structure. In an attempt to further
explain the unfolding of lamellae structure during molding and
annealing cycles, thermomechanical analysis TMA is employed [ 7 ].

The aim of the present study is to evaluate some of the thermal
parameters of the treated polymer that can eventually be fed in the

reprocessing of the polymer to obtain for instance blend or composite
materials for engineering applications.
Experimental

Raw granules of the polymer (obtained from local market) were

molded in a vacuum oven at 280 oC into a bulk shape which was then

machined into bars of diameter 8 mm and length 20 mm. The bars

were annealed in vacuum oven in the temperature range 200 - 220'C
for 20 minutes and then slowly cooled in the oven to room temperature.

Thermomechanical analysis were made on Linsies type PT 1000 in

static penetration mode and dynamic penetration mode at constant

initial loading of lN and sinusoidal wave of 0.5N in amplitude and

0.5H2 in frequency. The differential scanning calorimetry were made

on Shimadzu DSC - 60 analyzer at a heating rate of 1Oo/min with some

samples flushed with nitrogen gas and others without nitrogen flushing.

Results and Discussion
TMA - static mode

Figure 1 shows change in sample length (AL ) and thermal

expansion coefftcient (def. o : LL I L AT )curves as a function of
temperature. The AL curve show non-linear behavior in the

temperature range 30-200 oC, where AL increases rapidly beyond the

glass transition temperature (70"C). The behavior can be explained as

lamellae forming the molecular chains starts to unfold as glass transition

is crossed leaving the unfolding to progress steadily to unoriented like

molecular chains.

０
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Figurc‐ 1 :Change in length and thcll:lal cxpansion ofpolycster in static lnode

(¶MA test)

The thellllal expansion curve also features three distinct regions.From

room temperature(30° C)α  riSes sharply in a beha宙 or similar to

crystalline materials. The behavior change at the glass transition to

viscous as softening begins to take effect and at higher temperatures,the

curve flattens out for large α
｀
s. The inflection of the α curve near

175° C)is a consequence ofirreversible deformation arising fronl creep

due to relaxttion of orientation[3].

°Cis711:辞写lifT:1り
PL:部

]11111:llli警i∬itilthe 3rd region up to 175° C is 170× 1(

the valucs found in the literature[8]where αT fOr this polymer is about

l× 10‐
6.The decreasc in 

α valucs at the glass transition temperature(70
°
C)iS a cOnsequence ofthe transfollllation ofmaterial from crystal‐ like

behavior of expansion to non― crystal like(amorphous)behaViOr of

expansion which is clearly seen in the molecular chain structures of

polymers.
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TMA - dynamic mode

Figure 2 shows changes in sample length (AL ) and thermal
expansion curves as a function of temperature. The overall behavior of
the AL curve in the dynamic mode is similar to that in the static mode
regarding the progress in the changes in length with temperature,
however the net change in length in the dynamic mode is larger than in
the static mode by about 7o/o due to excessive loading. The curve also
shows sinusoidal wave that progresses in the rate of penetration with
temperature due to the viscous behavior of the molecular chains.

j dl$$

c$0

0.

-lm .

0 20 40 60 80 100 fia 140 160 '180 200

Temperaure pQ

Figure -2: Change in length and thermal expansion of polyester in dynamic loading
(TMA test) penetration mode, lN constant load plus sinusoidal wave amplitude 0.5
N at 0.5 Hz.
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The sinusoidal pattern of thermal expansion show typical viscous

behavior manifested by regular increase in wave amplitude a above

glass transition with temperature up to 200"C. A small crest at -70"C
identiff the glass transition of the polymer.

Prior to Tg, however, the wave amplitude is constant an indication

to a behavior of solid crystalline material. Thermal expansion

coefficient values (cr) in the dynamic mode at different temperatures are

similar to those in the static mode.

Figure 3 shows DSC curyes represented by heat flow (def. as the

energy supplied to sample in Joules during the heatingrate cycle) versus

tempirature for samples as molded and as annealed after molding. The

genlral features in the as molded polyester signiff glass transition point

it 68'C and melting at 252"C. However in the annealed after molding,

the DSC curve signifies the appearance of recrystallization peak at

125"C. This is due to the effect of annealing that brings orientation in

the molecular chains.
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Figure 3: DSC Curves for polyester in normal air atmosphere (a) molded, (b) molded

and annealed
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This means that annealing has improved orientation and thus
enhances crystallization.

Heat of melting AHm ( calculated from the area under the peak in
the DSC curve) of the molded sample (Figure 3a) is 61.16 l/9,
compared with 36 J/g for the annealed sample (Figure 3b). Heat of
crystallization AHc of recrystallized polyester is found to be l7 J/9.
The decrease in the heat of melting for the annealed polyester is a
consequence of crystallization in the molecular chains that were
otherwise being amorphous in the molded samples and thus need more
heat energy for melting. This means that heat of melting involve
mostly amorphous regions which are more abundant in the molded
polyester samples.

The DSC scans are also found to be slightly influenced by the
presence of gas during the pursuit of measurement. It can be seen from
Table 1 that Tg, Tc and Tm in the N2 gas are less on average by 1.5 *
0.7'C from those with out gas.

Table l: Values of glass transition, crystallization and melting temperatures and

enthalpy of crystallization and melting for molded and annealed polyester in N2

and without

The heats of crystallization and melting appear to be more sensitive to

the presence of N2 gas, since it inhibits oxidation reactions that can

occur during the heating cycle. Thus AHc and AHm are lower in the
N2 gas case ( see Table I ).

4ヽoldcd Annealed

Wih N2
gas

Without
gas

With N2
gas

Without
gas

Tg   (° C) 6702 6821 6722 6840

TC (° C)

onset 12014 12079

peak 12455 12579

Tm (°C)

onset
24215 24242 23444 23450

peak 25107 25242 24951 25091

△HC(J/g) 1444 1698

△Hm(J/g) 5832 6116 3379 3696
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CONCLUSION
TMA analysis convey the viscous nature of the polymer understudy

when subjicted to simultaneous dynamic loading and thermal effects'

Evaluation of thermal parameters (AL and o) can be utilized in the

subsequent processing or recycling ofthe polymer.

In the itatic TMA analysis, the method affords a mean for separating

irreversible deformation (AL) from reversible nature of thermal

expansion.
The DSC scans reveal the crystallization nature of the polymer chains

when subjected to heat treatment.
The TMA analysis surPasses the DSC scan in revealing the viscous

behavior ofthe polymer and thus more appropriate for detailed

evaluation.
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ABSTRACT
Alpha yields and stopping power from(p,α)reactions for eight mcdium target

elements(fOr targets of Nickel Ni and Zinc Zn)in the encrgy range from threshold

energy up to 49.85 江ヽeV proton encrgies have been calculatedo Complete energy

range starting iom threshold energy for cach rcaction have been analyzcd
´
              statisticaHy and the adopted cross scctions were reproduced in flnc steps ofincidcnt

proton encrgy in O.01 McV intervals with thc corresponding errors in order the

 ́             explain a spectrum of cross sections. The stopping powcr according to Zcigler
follllula was used in order to obtain the cross sections and alpha yicld for cach

rcaction.

Keywords:Cross sec● ons;Stopping powett Alpha yields;(p,α )reactiOns,Nickel
and Zinc.

l. lntroduction
The (p,cr) reactions induced by bombardment of medium elements have

been intensively studied with high energy resolution up to energies

accessible with conventional electrostatic accelerators. In addition to the
intrinsic value of (p,o) cross section in the investigation of nuclear
spectroscopy and reaction mechanisms, such data are essential for the
polarization of (p,cr) reactions as alpha sources [1]. The cross sections
evaluation for (p,o) reactions Nickel and Zinc target elements are

calculated according to the available International Atomic Energy
Agency (IAEA) libraries and other experimental published data. The

stopping power depends on the type and energy of the incident particle
and on the properties of the materials it passes. In passing through
matter, fast charged particles ionize the atoms or molecules which they
encounter. The yield for a target having any thickness can be defined as

the ratio of the number of nuclei formed in the nuclear reaction to the
number of particles incident on the target.Integral yield is defined for a

finite energy loss down to the threshold of the reaction, Ein-Eo. The
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recommended cross sections discussed in the present work and the
target stopping powers of Ziegler 12,3) and SRIM program (2003) [4]
were used to calculate the alpha yield for a target of significant
thickness. The cross sections of (p,o) reactions published by different
authors [5-13] in the energy range 3.ll-49.85 MeV. Adopted values
have been calculated, the cross sections were reproduced in frne steps of
incident proton energy in 0.01 MeV intervals with the corresponding
errors. In this study the stopping power have been calculated using
SRIM program and Ziegler formulae [2,3] corpuscle to tfuee regions
based on the velocity ofthe incident proton (V). The calculated adopted
cross sections for these reactions have been evaluated and a systematic
behavior of alpha yields with proton energy and target numbers (Z)
have been observed throughout the studied isotopes.
2. Theoretical part
a. Stopping Power
Particles such as protons with certain energy will lose all their energies
in a definite distance in a medium before it stopped completely. The
mechanism for the stopping power of ions penetrating condensed matter
depends on the charge and velocity of the incident corpuscle and the
nature of the matter, for that reason one can be compilation the energy
loss of the charge corpuscle to three regions (high, intermediate and low
energy). The behavior of ions in each region can be explained as the
following [4]:
i. The high energy region
This region can occurs when the velocity of the incident corpuscle (V)
is (V>2V621) where (21) is the atomic number of ion and (V6)
represents the Bohr velocity 1Vo:2.13x160 m/s) and this is about the

velocity of the conduction electrons in solid. Ions with velocity below
(V6) have adiabatic collisions with target electrons and hence small

stopping power. The stopping power increases with decreasing ion-
velocity [15].
The electronic stopping power (S") is to prevail with Bethe (1932)

equation applies in this region [16]:

-#=NS.=0"*;)'t *r,l^(+)-^fr-o')-o'f (1)

Where N: is the atomic density of the medium [N:N, (p/A)].

\. is the Avogadro's number (N"=6.022" l023mole'r).
p: is the density of matter.
A; is the mass number.

e,m: are the charge and mass of the electron respectively.
Zy 22. are the atomic numbers of ion and target respectively.
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B: is the ratio between incident corpuscle velocity and the

velocity of light B =L .
c

I: is the mean ionization and excitation potential.

K: is the coulomb constantK = I : 8.99x l0\m2c-2.
4teo

ii. The Intermediate Energy Region
The intermediate energy region occurs when the velocity (V) of the
incident corpuscle is in the range (2VoZpY>YoZr'''); it includes the
maximum stopping power. In this region the effect of effective charge is
clear and that is because of loss its energy which is mean decrease of
corpuscle velocity and charge Z7 decreased too, and that because of loss
or acquire electrons and there will be elastic collision with the nuclei of
atoms occur. Thus equation (l) was modified, and its express electronic
stopping power as Bethe-Bloch (1933) [16]:

-+=Ns,:4trK'z-elZl NZ2L ...(2)& ' mV' --z-
where L is the stopping atomic number and depends on the velocity of
incident cOrpuscle and the rnediunl ofthe target。

L=LO+Zl Ll+Z12L2
Where LO=in(2wv1/2/1)_c/Z2
C/Z2iS the shen correction.

Zrlr is the Barkas effect correction from the polarization.
zr'Lzis Bloch-correction to transform from quantum to classical form
iii. The Low energy region
It occurs when the incident corpuscle velocity (V) (V<V oZr''t) in this
region, to calculate the cross section for electronic stopping on the
Thomas-Fermi potential as a function of velocity. The equation for this
region is given by[17,18]:

S′ =8πθ
2α

O争
    (;:)

V7here zη 3=z「/3+zf/3

and an represents the Bohr radius, ,o = 4 = 5.29r l0-" 1 ... (6)' me'
In the scope of this work, the electronic stopping powers were
prograrnmed and calculated using the Ziegler formulae expressions
valid for the energy range as follows [2]:
1- Energy range (1-tO;x 10-3 MeV

-+ = A,Eu' ... (7)
dxr

2- Energy range (10-999)x10-3 MeV

… (3)

…。(4)

…。(5)
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(-4!\-' =(_4!)'' .r_+)-' ...(8) \\ ,&, \ *)." \ &),,,n

(_4!) =A,Eon, ...(e)
\ dx ),.."

(-!!\ =(4,\^1,J4"]*;.rl ... (10)
\ &),n, (E/ L \E/ ', l
3- Energy range (1000-100.000)xl6-3 14.y

( #)=(#\"(#)- o-i,,.,(",),1 (,,)

Where E : is the proton energy in (MeV).
A;: are the coefficients given by Ziegler 12, l9l.
B: is the ratio between incident corpuscle velocity and the

b. Alpha Yield
The Yield of alpha detected per incident particle, Y, for an ideal, thin,
and uniform target and monoenergetic particles beam of incident energy

E6 is given by [20].
r -(ru)o(o)e(r,) ...(12)

Where n: is the number of target atoms per unit volume.

t: is the target thickness.
o: is the reaction cross section.
s: is the alpha-detection effrciency.

For target which is not infinitesimally thin, the beam loses energy as it
passes through the target, and the Yield is then given by [21 ,22).

, ='ino(r).e.=(r)fdE ... (13)'- !.. _!\a
dx'

In which (E5':E6-AE)
Where E6, : is the reaction threshold energy.

AE : is the energy loss ofthe beam in the target.

/ : is the number of target atoms in each target molecule.

-4*Al : is the stopping power of the medium as a

function ofthe beam energy.
If the target is sufficiently thick, and there exist one.atom per each

molecule (i.e.,f =l) and taking the efficiencye(E)=1, then the

resulting alpha yield is called the thick-target yield which is given by

123):

r(r,\='i 'q(r)aE, "' (14), \ub, - J". _(ar1*)
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Since stopping power :!(-+\
r\ dx )

3. Data Reduction and Analysis
Method Used to Obtain the Adopted Cross Sections is as the following:
a. The sets of experimental cross sections data were collected for

different authors and with different energy intervals. The cross

sections with their colresponding erors for each value are re-

arranged according to the energy interval 0.01 MeV for available

different energy range for each author.
b. The normalization for the statistical distribution of cross sections

errors to the corresponding cross section values for each author has

been done.
c. The interpolation for the nearest data for each energy interval as a

function of cross sections and their colresponding errors have been

done using Matlab program version (7.0).

d. The interpolated values were calculated to obtain the adopted cross

section which is based on the weighted average calculation

according to the following expressions [23]:

σ
ソ σ =

暮命
喜赫

… (15)

Where the standard deviation error is:

S.D.= … (16)

Where σi:is the cross section value.
△σitis the corresponding error for each cross section valuc.

4.Results and Discussion
Table(1)preSent the international atomic energy Agency(IAEA)

Hbraries(EXFOR)used in the present work for available measuring

data collected for o,α )reactions.The available data in the literature,

taken from EXFOR library,conceming thc measurement of thc(p,α )

reaction cross sections for the target elements∬ Nli30'∬ Nli32』 M33'lM36,

∬幼34'∬み37'∬幼38'and∬ル40 mentioned in table‐ l were evalutted in

the present work in order to calculate the adopted cross sections using

adopt.m progranl,which is written in the present work using Matlab‐

7.0.The adopted evaluated cross sections are calculated(uSing adopt.m

prograrn)and p10tted as a function of incident proton energy starting

from threshold energy for each rcaction.The results for each(p,α )

reaction are discussed as follows:

土吾
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l¨ ∬M30し
'α )夕の28 Reaction

The∬札。し,α )″028 readbnお used as a source ofneutron.The seも     、
of the cross sections data ofthis rcaction presented by Kaufman(1960)

[5],Ewart and Blann(1964)[6],Brinknan et al.(1977)[7],and     、
Levkovsk」 V.N。 (1991)[8].have been plotted, interpolatcd, and
recalculatcd in steps of O.01 MeV at threshold energy 3.1l MeV upto

49.85 MeV as shown in flgures(1)

2‐ ∬札2し'α )i;00。 Reaction

The measuremcnts of the∬ M32し
'α

)」030reaC● on cross sec● ons

rcported by

Kaufnan(1960)[5], Tanaka et al.(1972)[9], and Levkovsk」

(1991)[8].havC bCen plotted,intcrpolated,and recalculated in steps 0 01
MeV atthreshold energy 6 8 MeV up to 55 Meヽ r,as shown in flgures

(2)

3‐ 舅M30し 'α湾の31 Reac● on

The ЯM33し
'α

)″031 CrOSs secJons reponed by Tanaka et」 (1972)

[9], Sudar et al.(1993)[10], and sudar ct al(1993)[10]. have bccn
plotted, interpolated, and recalculatcd in steps O.01 MeV at threshold         _

encry 5.3 MeV upto 32 4 MeV assho■ vn in flgurcs(3)

Tabic‐ 1:Intemational hbraHes uscd for avanablc measunng data collection for(p,

α)rCaCiOns

Target
Element

(Ir-BJ reaclion Target
Element

I p, q) reactio[

Librarv Product Library Product

∬M30 EXFOR ∬の28 ∬幼34 EXFOR

劇C″ 32

∬M" EXFOR
:;030 ∬み3'

EXFOR拿 努035

身嶋3

EXFOR ″031 ∬Z438 EXFOR準 ″0,6

∬札6
EXFOR ″034 ∬多40

EXFOR ″038

r Only onc suthor gives d!ta.

a- iit'ti,,@,a)ilco,o Reaction

The sets of measured data for the cross sections of iit'tl,u(p,a)flco,
reaction reported by Levkovskij (1991) [8], and Qaim et al.(1995) [11].
have been plotted, interpolated, and recalculated in steps of 0.01 MeV
from threshold enerry 5.04 MeV up to 29.5 MeV as shown in figures
(4).
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5‐ ∬み34し 'α )卵Cν32 Reaction

The sets of measured data for the cross Sections of∬ み34し 'αEC夕 32

reaction reported by Cohen et al.(1954)[12],and LevkovskJ (1991)

[8].have been plotted,interpolated and recalculated in steps of O.01
MeV starting iom threshold energy 7.l MeV up to 29.5 MeV.The
measured data and the calculated adopted cross sections results are

shown in igures(5).

6‐ ∫:み37し 'α )∬035 Reaction

The cross sections data published by LevkovskJ (1991)[8].for thiS

reaction have been plotted, interpolated, and recalculated in steps of

O.01 MeV fronl threshold energy 9.5 up to 29.5 MeV of the incident

proton energy in order to obtain the adopted cross sections of this

reaction. The results of adopted cross sections and the experilnental

results forthe authors mentioned above are shown in igures(6).

7‐ ∬Z438し
'α

)∬の36 Reaction

The cross sections data published by LevkovskJ(1991)[8].for thiS

reaction have been plotted, interpolated, and recalculated in steps of

O.01 MeV fronl threshold energy 3.36 up to 5 MeV of the incident

proton energy in order to obtain the adopted cross sections of this

reaction. The results of adopted cross sections and the experirnental

results for the authors mentioned above are shown in igures(7)。

8‐ ∬ル40し 'α )∬038 Reaction

The cross sections data published by Levkovskii(1991)[8], and

Kastleiner et al.(1999)[13].for thiS reaction have been plo航 ed,

interpolated, and recalculated in steps of O.01 MeV from threshold

energy 7.7 up to 36.67 MeV of the incident proton energy in order to

obtain the adopted cross sections ofthis reaction.The results of adopted

cross sections and the experiinental results for the authors mentioned

above are shown in flgures(8).

In analyzing the o,α )reaCtiOns cross sections,we note that the discrete
nuclear states that are  populated in ordinary decays have discrete

separations,widths,and lifetimes.Thus ifwe were to calculate the cross

sections at a given incident proton energy ofa nuclear state,it is very

unlikely that the overlap of the energy distributions of●″o different

states could cause confusion as to the stationary state resulting from the

decay.

When the widths of unstable states are smaH compared with their

separation,the states are distinct and observable. And if the states are

overlap and strongly nlixed, these states do not have distinctly

observable wave inctions.Because ofthe instability ofthe compound
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TaЫ e-2:Coefflctnts for stoppng ofproto■ySed in l唆_作 i」erfOmuh[2,23].

For energies l‐ 10 KeV/amu use coefrlcients A‐ 1.

For energies 10‐ 999 KeV/amu use coefncients A-2to A-5.

For energies above 1000 KeV/amu use coefrlcients A‐ 6to A‐ 12.

nucleus,results in an uncertainty ln the energy of these states.The

energy uncertainty is given by the width of the resonance and lifetirne

of the state. Therefore, the resonance win have the character of the

energy distribution of any decaying state of width, lifetiine, and a

maxirnurn total cross section.

The stopping power of rnedium target elements fbr proton― particles

has been calculated in the present work using h″ o rnethods:

1‐Adopt SRIM(2003)[4]as an eXperimental results where SRIM is a

progranl build for Ziegler

empirical follllulaC.

2‐ Ziegler equations and Ziegler coefflcients rnentioned in table(2)

have been used as a theoretical calculation results.

For these calculations,the(stOp.m)program has been written in

Matlab‐ 7.O for this purpose.The alpha yields from(p,α )reactions are

very important quantity as well as the cross sections in analyzing

problems ofthe following[24]:

1,Radiation shielding。

2.Criticality safety on spent hel。

3.Have innuence on safety design and operation of the facility that the

Hght nuclei have large cross

sections fbr alpha product.

Therefore,the alpha yield fOr ∬Nli30'卵 M32'獄 Nli33'∬ Nli36,∬れ 4'∬幼 37'

ル名8'and∬ル40 target elemenも were calculated in the present work

using equation(16)。

The main aim of this study is to increase a alpha yields from(p,0

reactions by increasing the energy of proton bearns which can interact

with different targets.The stopping power and alpha yields ofthe o,α )

reactions for eight target elements maintained above have been
obtainedo The results have been shown in flgure(9,10)respeCtiVely for

each target element.

In an flgures,the alpha yields of inost of the(p,α)reaCtiOns seenl to

depend strongly on the structure ofthe individuai nucleus, the incident

proton energy, and stopping power ofthe target element.

Targpl

Element

A‐ 1 A‐ 2 A‐ 3 A‐4 A‐ 5 A‐6 A‐ 7 A‐ 8 A‐ 9 A‐ 10 A‐ 11 A‐ 12

H 120E● 04 01159 00∞ 5099 54360000 ・03044 001966 00004659

N: 6205 0008763 00142 3297 ‐1053 4019 ‐0549 003229 0.0006957

Zn つ
‘ 2952 00068C19 00153 l157 ‐0598 003506 0000753
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Generany,the behavior ofthe stopping power decreases with increasing

the alpha yields which agrees with Ref[2,19,20].It iS Clear from the

calculated results shown in these flgures that fbr the

calculated alpha yield values for 20-100% abundance target element

i∫
Nli30'∬M32'and∬み34f° 11°w the ttend in the asymme崎 /parameter of

alpha cxcess o《‐Z)/A so that by increasing this parameter the maximum
alpha yields will be increase as shown in table(3).ThiS increment may

be attributed to the fact that by increasing the number of neutrons the

outer shells are populated by an excess alpha which increases the

occurrence probability of(p,α )reaCtiOns.

Table‐3:The rnaximunl alpha yield and the asyminetry parameter for the 20‐ 100%

abundance elements.

For even‐ even elements with i乙二N the asynlmetry parameters are zero;

i.eo the elements are symmetric(Z=A2,N〒ノυ2)。 The binding energy,

the Q‐Values,and the alpha yields differ by much larger amounts among

the inediunl elements than within any group.

Hence,for even‐ Z and even‐ A target elements∬ Nli30'卵 Nli32'and∬ み 34

0f(P,α)reaCtiOns the maximum alpha yield were found to be a function
ofthe target atomic number(Z)and the asymmetry paramcter(N‐ Z)/A,

where the maximum alpha yield have not systematic behavior with

increasing(Z)and decreasing asymmetry parameter。

5‐ Conclusions

l¨ The most ilnportant results of the alpha yields studies can be

summarized as follows:

a‐ The described calculations of alpha yields,with the use of different

targets,should be perfolllled in Order to dete.11line the alpha scaling

shielding。

b¨ The use of different mediunl target element showed a change in

dynamics of the incident proton energy,but the alpha yields was

changed rapidly for the fo1lowing proton energy range:

● Incident proton energy 3-6 MeV ini∫ Nli30,Я M33'∬М36'and∬幼
38・

● Inddent proton energy 6‐ 10 MeV hilM32'1ク34'∬み 37 and∬幼 40・

The alpha yield described above these energy ranges was changed

slightly for the maintained target elements.

Target elements
4ヽaxll■ unl neutro■ yield

(atOm・ 1・OE‐ 9)
(N‐D/A

j∫ Nli30 1540,7 0.03448

卵Ni32 155.08 0.06666

lZ434 617.06 0.0625

０
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2- Because the widths of nuclear states are either small compared with
their separation or overlapped. We therefore, conclude that it is

reasonable to speak of discrete quasibound stationary states because

their separation is far greater than their width, and we also conclude
that such nuclear states do not contribute to the density offinal states

because there is only one nuclear state that can be reached in a given
decay process.

3- The alpha production by proton incident reactions, (p,o) reactions,

with medium nuclei have large cross sections for alpha production

and they could have influence on safety design and operation of
these facilities. Hence, accelerators using protons are used in such

fields as physics, biology, proton therapy and medicines.

4- For incident proton on Ni, the maximum proton energy was 19 MeV'
The beam culrent was calculated with the target stack from the

beam, because the activity measurement was free of iicor* ilcoro,
jlco.,, and !)co. which have good agreement with the

experimentally shown in ref. [5-11].
4- Foi incident proton on Zn, the information of the reactions is

insufficient based on the published data' Hence, the excitation

functions from runs with relative measurements were normalized in

the energy range. Therefore, the cross sections calculation assuming

the uncJrtaint! due to the counting statistics are agree with the

measured data shown in ref. [8,12,13].
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Figure -2: The adopted cross section of
tne 6trti1 p,c; 57Co reaction(present
work) compared with EXFOR Library.
Data l:Ref. No.[5]; Data 2: Ref.
No.[9];Data 3: Ref. No.[8].Data 4:
(Pw

l淋 :l謄 蹴 ぶ賜 電

reaction(prescnt work)compared
with EXFOR Library.

Data l:Re■ No.[9];Data 2:Rcl

No.[10];Data 3:Ref No.[10].
Data 4:(PW).

Figure -4: The adopted cross section
of the 6aNi1p,oy u'Co 

reaction
(present work) compared with
EXFOR Library.
Data l:Ref. No.[8]; Data 2: Ref.
No.[ l];Data 3: @W).
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星
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鋭 鵬 電

reaction(present work)compared
with EXFOR Library.Data l:Ref
No.[12];Data 2:Rel No.[8];Data
3:(PW).

Figure -6: The adopted cross section
of the 67zn1p,a1 *Cu reaction
(present work) compared with
EXFOR Library. Data l:Ref. No.[8];
Data2: (PW).
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WOrk)COmpared with EXFOR Library.

Data l:Ret No.[8];Data 2:(PW)。

Fieure -8: The adopted cross section

of- the 7ozn1p,a1 67Cu reaction
(present work) comPared with
EXFOR Library. Data l:Ref. No.[S];
Dataz: Ref. No.u3l; Data 3: (PW).
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Figure -9: Left side; the comparison between the calculated stopping power in the
present work (pw) and SRM (2003) of proton in the Ni. Right side; the alpha yield
as calculated in the present work compared with experimental results based on the
adopted cross section of the Ni(p,o)Co reaction.
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Figure -9: To be continued(z|z) .
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results from the original work
Range of Ions in Matter",Vol.2-

with Ni-58 and Ni-60", PhYsical

reil.,"drir* uei*een the calculated stopping power in 
th9.

prJsent work (pw) and SRIM iZOO:) of proton intheZn. Right side; the alpha yield

as calculateO in ttre present work compared with experimental results based on the

adopted cross section of the Zn(p,o)Cu reaction.
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ABSTRACT
The simulation of the Cherenkov light lateral distribution function (LDF) in
Extensive Air Showers (EAS) was performed with the CORSIKA code in the

energy range l0l3 - l016 eV for conditions and configuration of the Tunka-25 EAS

unuy. In present work we used a proposed function for parameterization of
Cheienkovlight LDF for primary carbon, helium, neutron and y- quanta for vertical

showers.

1. Introduction
The phenomenon of Cherenkov light can be observed when charged

particles passes through dielectric medium, such as air, faster than the

phase of light in the medium {rt> c/n), where u is the speed of the

charged particles, c is the speed of light andn is the refractive index

[1]. The Cherenkov light' LDF depends on energy and type of the

primary particle, an observation level, a height of the first interaction, a

birection of a shower axis and other parameters. In this work the

simulation of Cherenkov light LDF in EAS is performed with the

CORSIKA 5.61 code [2] for configuration of Tunka-25 atray [3] using

the model QGSJET (Quark Gluon String model with JET'5) [4] and the

model GIIEISHA (Gamma Hadron Electron Interaction Shower) [5] for

the simulation of hadronic shower and EGS4 (Electron Gamma

Shower) code for the simulation of electromagnetic component and

Cherenkov light. The calculation has been performed for carbon,

helium, neutron and 7'quanta for vertical showers at the energy range

l013-1016 eV. Through the calculations, we found that, the simulation

of Cherenkov light LDF by CORSIKA code takes a long time, so we

used a proposed function [6] which is depends on the distance R from

the showei axis and primary energy Eo to approximate the simulated

Cherenkov light LDF.

2.Lateral Distribution Function of Cherenkov light:
The lateral distribution function (LDF) is the function that describes the

lateral variation of Cherenkov flux with the core distance. The lateral

91



The lateral disriburion tuncrion of Cherenkov lighr radiated by particles in Extens,:"# 
*:l"ff*

distribution function is widely used in event reconstruction, aiming toobtain information about primary particre. Integration over the t]otalrange of core distance of LDF results in the ihower size i.e. total
number of particles. Estimating of the core position and age parameter
are also made by using the- total number N7 of Cherenko-u pioton, in
EAS is directly proportional to primary energy (Eo)[7]:

Ny = 3.7. r0, 3, (l)
where Bris the critical energy that is determined as energy equal to
ionization loss of particle at the t_unit: Ft: Fiontr. For electron,
Fio,: 2.2 Mev.(g. cm-2)-r, to :31 g.cm-z and p, : g1.4 MeV
t8l.
In general case, the Cherenkov light LDF of EAS depends on the
energy of initiating primary particre. The number of photons per unit of
a detector. area, which appears as a function ofan enerry and distance
from the shower axis, is given by [9]:

^ Mv (t
QG$ = +{), e)

where AN is number of photons, As is the distance from the shower
axis.
For parameterization of simulated Cherenkov light LDF, we used the
proposed function [6] as a function of the distance.R fromthe shower
axis and the enerry Eo of the initial primary padicle, which depends on
four parameter s a,b,o,ro:

Q G., R) - c o e \" [s - (R /. b + (R -t ) / b + (R / b)2 + (R -r )z r * ) r^-' r, (3 )\@
where C: 103 m-r; R is the distance from the shower axis; a,b,o,ro

are parameters of Cherenkov light LDF.
The calculations for Cherenkov light LDF are performed in the

energy range 1013-1016 eV and zenith angles 0: 0o for carbon,
helium, neutron, and gamma quanta. We found an energy dependence
of the paramet ers a,b,o,ro that allows us to calculate the Cherenkov
light LDF for any primary energy and fit the LDF which was simulated
by CORSIKA code. This energy dependence of LDF parameters is
approximated as:
k{8,) = c, t crlog(E./teV) * c, logz(Eo/Lev) + ca logz(Eollev), (4)
where k(E):a,log(y/Ltttn),log o,log(r"/(1.lor), and
co,cic?,c? are coefficients, were obtained by using the procedure
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parameters a, b, o, %: for neutron, 
"u.bon 

*d i.on n,.l.i

of approximation for LDF parameters depending on the type of the

primary particles(T,n,C,He) at 0 = 0 (see Tables 1)'

Table -1: The coefficients c; which determine the energy dependence of the

0:00
″

κ ι。
σ

l
ο 2 ι3

α -4.071.t0' 7.668.10 ' -4.867 )0u 0.106.100

b t.973.10'z -3.892.10' 2.574.10'r -o.5zo.1o-'

σ 7.46410') -2.158.10u 0. 168.10u 4.t99.t0''

″ο -1.750.101 3.487.10u -0.236.10' 0.5 t9. t o"

K I co ε
l

ε2
ε3

α 6.661.10' -r.450.10' 1.036.10' 4zq.rcu
b -5.551.10' 1.17t.rcz -8.177.10' 0.ts9.t0'

σ 4.747 10'/ -9.881.10r 6.St9.tO' ‐0156.10°

′θ 2,234.rc'z -4.637.rc| 3.t99.tOu o.zgs.to''

σ。κ

α -1.294.rc'l 2.250.rc| - 1.315.l0u ozes. to-'

ろ -6.274.10' i.5zs.to' -1.187.10' 0.300.10u

o I .007. 10/ -L26t.tO' 1 .653.10u o.sg6. t0-'

″θ 1.367 .10' -2.980.100 0:08.10u 0.497 J\-z

〃θ

σ。
L1

`2
κ

α 1.536.1o'z -g.zs: . t 0' -2.97510'r o.678.t0-'

b -3. 1 83. 1o'z 6.710.10' 7.68t.10' o.tos.tou

σ 2.105.1o'z -4.433.rc| rotz.tou -0.71,2)0-l

′0 1.964.10' -3.704.rc') uzzo.tou 0.467.10-'

Describing the simulated LDFs which obtained by CORSIKA program

have beeri successfully performed through the approximated LDF of

Cherenkov light and can shorvn in the figures (1,2,3)'
The figure ('i) strows the results of the primary neutron LDF that

simulated with CORSIKA code (solid line) and that calculated with eq'

(3) (dashed) at energies 5.10i3, 5.10r4 and 5'10r5eV for vertical

showers.
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Figure -l: The simulation of CORSII(A code of Cherenkov light LDF (solid lines)

and one calculated with. eq. () (dashed,.lines) for vertical showers initiated by
neutron at energies 5.10''.5.10''and 5.10'' eV.

In figure (2) we present the calculations of eq.(3) (dash line) and the

simulation of CORSIKA code (solid line) for carbon and helium LDF
ofCherenkov light at the enerry range 1013-1016 ev.
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Figure -2: The approximated LDF of Cherenkov light (dash line) and the simulated

LDF with CORSIA code (solid line) for vertical showers initiated by(a) Carbon in

the energy range l013-1016 eV, (b) Helium in the similar energy range'

The Figure (3) displays the results of the simulated Cherenkov light
LDF for vertical showers (solid line) and LDF calculated with eq. (3)

(dashed) for y-quanta at energies 10r2, 1013 and 10ra eV.
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Figure -3: The simulation of CORSIKA code of Cherenkov light LDF (solid lines)

and one calculated with eq. (3.1) (Dashed lines) forvertical showers initiated by y-

quanta at energies 1012, l0l3 and 10la eV.

CONCLUSION
In this work the calculations have been performed for the lateral

distribution function of Cherenkov light in Extensive Air Shower
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initiated by carbon, helium, neutron, and )z- quanta in the energy range
10r3-10r6ev for vertical angle The CORSIKA simulation of the
Cherenkov light lateral distribution function in Extensive Air Shower is
performed for configuration of the Tunka-25 EAS array. The
simulation of Cherenkov light LDF by using CORSIKA code takes a
long time. By using the results of this simulation we obtained the
parameters of lateral distribution function as a function of the primary
energy for different primary particles and zenith angles. By this method
we can be easily calculated for any value of energy in short time
comparatively with CORSIKA simulations.
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ABSTRACT
Three image textural analysis methods have been used to recognized texture images.

Most feature extract from conventional textural analysis metrics, in the present

study, the texture features were extracted from the images using three approaches:

gray ievel difference method, neighboring gray level dependence statistics , and the

modified laws energy with nine energy maps are obtained for every image in the

present paper the ftutrt.t are constructed on preprocessed methods applied on the

iexture 
'image 

by considering different types of windows' The last images

considering Jiff..Lnt types of windows. The test images are taken from the Broadatz

album images.
Key word: statisticalanalysis, textural classification, feature extraction.

INTRODUCTION
Image texture analysis has attracted considerable attention over the

last few decades. A large number of studies texture has been carried out

according to three categories texture classification, texture segmentation

and texture synthesis[1].Texture classification has long been afl

important topic in image processing, basically it aims at segmenting a

textural image into seviral regions with the same texture feature. Like

the other segmentation problems, the segmentation of the textures

requires the identification of proper texture specific features with good

discriminative power. Texture feature extraction methods can be

classified into three major categories namely, statistical, structural and

spectral[2].
tnitiatty, iexture analysis was based on the first order or second order

statistics of textures. The co-occurrence matrix features were first

proposed by Haralick[3]. Weszka[4] compared texture extraction

ichimes based on the Fourier power spectrum, second order gray level

statist, the co-occurrence statistics and gray level run length statistics.

The co-occurence features were found to be the best of these features'
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Texture segmentation refers to the process of dividing an image into

homogeneo'us regions according to some homogeneity criterion'

Textuie synthesis is often used for image compression applications and

computer graphics[l]. The major issues in textural analysis may be-

srmmu.ize-d as fol-lows: the textural region finitely large number of
texture classes. This involves the pattem recognition task of texfure

features estimation.
1- The gray level difference methods:
The staiistics (first order) method computed features based on the

absolute difference between pairs of gray levels in an image'

For any given distance d =(Lr'LY)

Let f (x, y) =lf (x, i - f G + Lx, v + LY'i,

(l)
Gray lLvel difference method matrix is the probability of the density

function of /- in a given direction. In order to extract useful number of

information from the texture, four features( contrast, angular second

moment, entropy and mean) were calculated at zero angular and the

distance d:l [1].

2-Neigbourening Gray level dependence Statistics:

This irethod 
"on]rid...d 

the relaiionship between an element and all it's

neighbors elements at once instead of one direction at the one time to

reduce the calculation required in the processing an image'

The matrix p(i,) can be considered as frequency counts of gray level

variation of a processed image. The array is N, x N. where N, is the

number of possible gray level and N' is the number of possible

neighbors to a pixel in an image for the purpose of achieving useful

texlure informition two features(entropy, second moment) were

computed[].

3- Modilied laws energY:
The first approac-h to generating texture feature is to use local

masks to capture iocal information in images' Laws developed a texture

energy approach that measures the amount of variation with in a fixed-

size 
-winaow. A set of 5x5 convolution masks are defined to compute

i.**r. 
"n.rgy, 

which is then represented by a vector for each pixel of
image being analyzed[5]'
The laws algorithm:

1-filter the input image by using the texture filters

2the texturq"r..gl-it tomputed by summing the absolute value of
filtering results in local neighborhoods around each pixel'
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3- combine features to achieve rotational invariance.
Consider the following convolution masks

Z5(Ioθ′)=[1,4,6,4,1]

E5(E4r)=[-1,‐2,0,2,1]

S5(ψο′)=[-1,0,2,0,-1]

R5(r夕Pル)=[1,4,6,-4,1]

(2)

(3)

(4)

(5)

-1 -4 -6 -4 -1
-2 -8 -12 -8 -1

0  0  0  0  0
281282
14641

Vol.22,No7,20H

(6)

L5(Gaussian) gives a center- weighted local average

E5(Gradient) responds to a row or columns step edges

Ss(Log) detect spots
R5(Gabor) detect ripples
The 2D convolution mask are obtained by computing outer products of
pairs of vector for example the E5L5 is computed as[5].

E5× Z5=

Z5× R5=

-1

-2

0

2

1

,[r 464 lJ=

And the mask L5R5 is computed as the product of L5 and E5 as[5].

1 -4  6  -4 1
4 -16 24 -16 4
6 -24 36 -24 6
4  -16  24  -16  4

1 -4  6  -4 1

These vectors imitate four different spatial distributions. The L5 vectors

gives a centre weighted local average. The E5 vector detects edges, the

S5 vector detects spots and the R5 vector detects ripples[6]'

These masks can measure different contents of the images E5L5

measure the horizontal edge content and L5E5 measures vertical edge

content. The average of these two measure is the total edge content.

Because some masks are syrnmetric, they combined and replaced by the

average. Finally only nine masks are used to extract texture measures.

They are:

L5E5/8,5L5, L5R5iR5L5, E5S5/S5E5, 5555, R5R5, L5S5/S5L5, E5E5,

E5R5/R5E5, S5R5/R5S5.
These masks are subsequently convolved with the image to high light its

microstructure which generates the enrage map. Nine energy maps are

obtained for every image.

Let F,li, jt be thl ,.rult of filter with &'' mask at pixel [ij], then the

texture energy map Eo for filter k is defined by [5]:

１

４

６

４

１

xll -4 6 -4 11= (7)
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で+,  ′+7

E々レ,司 =Σ Σ4[,ブ 1 (8)
j=c-1 t=t-1

4.The working method:
The (10) textural image used were taken from Broadatz album each

image is of size (512x512) it represent a painting images, texture
features were extracted from the images using three approaches with
Random and Sequential windows taken into account the features

concemed with the gray level difference method, modified laws energy

and neighboring gray level dependence statistics. The features which
calculated from gray level difference method are contrast, angular

second moment, entropy and mean. The features which calculated from
the neighboring gray level dependence statistics are second moment and

entropy. The modified laws energy (L5, E5, 55, R5) are convolved with
each other. convolved L5 with 85, E5 with L5, E5 with 35, the vector
L5 is convolved with E5 and E5 with L5, the vector E5 is convolved
with 55 and 55 with E5, the vector L5 convolved with 55 and 55 with
L5, E5 convolved with R5 and R5 with E5, the vector 55 is convolved
with R5 and R5 with s5, 55 with it self, the vector L5 with the vector
R5 and R5 with L5, the vector R5 is coevolved with R5 and E5 is

convolved with it self.
These parameters which calculated from the three statistical methods

are taken on sequential window (SW) and random window (RW)' The

size of window is (axb) of the SW,EW is chosen depending on the

condition 2<a<M,2<b<N. The random window moves on the image

starting on a position determined by the equation(9)[7].

ッ(″ +1)=((′ +ッ (″))+2)攀 ν

a,b slze ofwindow

Where P and Q are the factor forthe numbers ofwindow.

The value ofM is obtaining from equation(10)

ν =((た 一α)X(′ ―b))+l

ln the present work thc adaptive mcdian fl■ er,adaptive mean

maximum and minimum value are obtained[8].

The central pixel of the mask which moves on the image is

equation(11)

げ>(写 )

(9)

Where m is odd number. The maximum value can be obtained by
equation(I2) and (13)
Central pixel:maximum value of 1v i.' V i =i rQ, i))

:minimum value of (vi:,tvi=lpG,D)

Where P(ij) represent the pixel value at (ij) in the mask [7].

(10)

fllter,the

given by

(11)

(12)

(13)
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Figure:l- shows 10 Brodatz image[9].

Table -l: The average texture classification rate for RW and SW before image

S-Result and discussion:
The present work are conducted with 10 texture images each of size

512x512, taken from Brodatz album as shown in figure(l). In the first

step the sequential window (SW) and random window (RW)is of size (

64x64) is considered. Then a training data are created for RW and SW

window. The texture classification is consider by extracted feature from

each sample by calculating the distance from each sample and the

image. The sample number are (8). The distance is calculated by the

fo llowing equation [7].

Yol.22, No 7, 201I

(14)D(Ⅳ)=

Where m is the number of features for each methods is in image .f,(x)

where l(x)is the i"' texture feature of the test sample where "f,(N)

represents the i'o feature of i'htexture sample. From equation (14) shows

that the texture classification depend on the minimum distance.

Table(1) shows that for the non preprocessed texture the random

and sequential window exhibited similar classification rate.

n

1lnages RW SW

1 90 87

2 s5.8 62

3 93.8 92.9

4 81.0 57.14
く
フ 75 8s.9

6 90.7 90.8

7 50.3 59.12

8 83.2 57.18

9 99.2 98.3

10 97.5 99.9

m

Zln
t=0
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Table(2) shows clearly that for the modified lows energy the

classification rate for the sequential window, the average value of
adaptive median exhibited a good classification rate while for the

rurdo- window see table(3) the adaptive mean exhibited a good

classification rate this can be shown in figure(2,3).
Table(4) gives indication about the gray level method for

sequential window, the table shows that the average value of the

adaptive median gives good classification rate comparing with the

othirs methods like macimum, minimum and adaptive mean gives good

classification rate comparing with other methods.

Table(5) shows that the average value of the adaptive mean gives good

classification rate comparing with other methods. This can be shown in

figure(4,5).
taUtelO,Z; shows the average textural classification rate for both the

sequential and random windows with neighboring gray level method.

Boitr windows shows the good classification rate is with the adaptive

mean because they exhibits a higher classification rate than the other

methods. This can be shown in figure(6,7).

Table -2: The average textural classification rate for SW with preprocessing using

the modifled lolIreO low energy.

lrnage Maximum Minimum Adaptive mean Adaptive
median

1 30.5 16.5 49.5 88.5
う
乙 30.2 36.4 43.4 87.7
０
フ 17.91 22.5 30.25 99.4

4 60.5 39.25 87.5 99.9

36.07 44.71 100 74.12

6 24.87 34.34 98 54.98

7 62.43 71.89 93.98 55.98

8 62.8 33.12 100 65.98

9 23.78 21.9 89 62.34

10 19.98 32.98 99.98 56.98

average 36.90 33.35 70.26 74.58
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Adaptive mean and adaptive median VS lmage No.
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modified low energy.

thc modifled low

Table‐ 3:The average tcxtural classiflcation rate for RW with preprocessing using

m energy.

lrnagc Maximum Minimum Adaptive
mean

Adaptive
median

1 51.12 50.10 88.91 98.56

2 49.21 23.44 90.12 44.87

3 19.91 41.89 70.43 28.97

4 44.01 91.98 100.0 31.87
く
フ 36.07 50.7 81.91 39.97

6 63.98 63.12 100,0
く
υ

く
υ

7 33.21 9.12 92.89 92.12

8 64,81 64.91 87.65 92.13

9 98.78 50.12 100 85。 98

10 82.98 70.8 92.98 12.98

average 54.4 51.61 90.48 58.24
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Figure -3:Represent the average textural classification rate for RW with
preprocessing using the modified low energy.

the gray level difference method

Adaptive mean and adaptive median VS lmage No.
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Table -4: The average textural classification rate for SW with preprocessing using
method.

Image Maximum Minimum Adaptive
mean

Adaptive
median

1 33.15 27.35 50.15 90.15

2 40.2 28.4 45.45 89。 97
3 27.91 32.21 36.35 90.45

4 64.53 41.28 88.15 90.98
く
υ 26.07 54.33 99 84.28

6 34.87 64.34 r00 64.99

7 53.46 71.86 93.01 68.96

8 72.8 73.12 90 75。 99
9 73.78 32.19 100 73.64
10 15.98 31.90 100 76.95

Average 38.27 45.69 71.21 80.63
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Figure -4: Represent the average textural classification rate for SW with
preprocessing using the gray level difference method.

the gray level difference method.

Vol.22,No 7,2011
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Table‐5:Thc average textural classiflcation rate for RW with preprocessing using

Ve

IInage Maximum Minimum Adaptive
mean

Adaptive
median

1 62.32 55.18 89。 99 88.86

2 56.71 43.44 92.42 46.87

3 29.51 31.87 80.48 38.87

4 54.21 81.98 98.01 43.98

5 66.07 40.7 91.91 48.99

6 33.58 38.18 100.0 59.98

7 63.61 10,82 100 98.92

8 24.81 44.81 97.85 90.93

9 78.98 30.42 98.98 89.98

10 72.08 60,8 100 19.97

average 54。 18 43.82 84.96 62.73
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Adaptive mean and adaptive median VS lmage No.
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Figure -5: Represent the average textural classification rate for RW with
preprocessing using the gray level difference method.
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Figure -6: Represent the average textural classification rate for SW with
preprocessing using the neighboring gray level method.

Alyaa

Table-6: The average textural classification rate for SW with preprocessing using
the neiehborins sray level method.

Hnage Maximum Minimum Adaptive
mean

Adaptive
median

1 36.52 17.53 50.51 89.65

2 35.72 33.24 45.54 89.17

3 18.51 28.15 38.35 97.45

4 68.72 32.42 89.65 93.91
ξ
υ 46.87 46.81 99.10 84.12

6 31 17 31.94 100 56.18

7 60.03 77.89 100 54.78

8 60.91 33.12 98.91 64.18

9 25.88 24.9 90。 91 63.44

10 29.98 33.98 97.98 57.99

average 41.431 35.99 81.09 75.08
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Table‐7:The average textural classiflcation ratc for RW with prcprocessing using

l method

Adaptive mean and adaptive median VS lmage No.
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I classification rate for RW with
preprocessing using the neighboring gray level method.

6.CONCLUSION:
Using the random and sequential window with three statistic

features helps to classiffing the texture. The maximum' minimum, the

adaptive mean and adaptive median have been used but the maximum

and minimum gives poor clumsification rate compared with adaptive

mean and adaptive median. Since three different statistical methods

have been used with two windows, the best method is the neighboring
gray level method because it gives good result with both sequential and

random window for the aYerage adaptive mean'
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ABSTRACT
The important ofinteracting Boson Model is corninonly used in the

studying the nuclear structure of even― even nucleio ln this study the

values of electric quadrupole transitions probability B(E2)of the(

21-0を )and (2ム ー0を )transitions for even‐ even nuclei of Nd(A== 144‐

154)isotOpes with the dynamical symmetry SU(5)‐ SU(3)have been

determined.Interacting boson model‐ 1(IBM‐ 1)was uSed in this work.

All our results are co壷 pared with available experilnental data, and

found to be in good agreement with Gupta,Holden,and]Benczer‐ Koner,

also with lnan et al.

INTRODUCTION
In the interacting boson model… 1(IBM… 1)[1,2],it iS assumed that

the conective behavior arises fronl the coupling,through the nucleon‐

nucleon interaction of the separate Low‐ Lying systems of valence

protons and neutrons deflned with respect to a maor shall closure.

In this model, the law of energy states of even‐ even nuclei are

described in teHns of interactions betteen s(L=0)and d(L=2)
bosons, The corresponding Hanliltonian is diagonalized in this boson

space which has been employed in rather powerful and efflcient group

theory inethods.

The(IBM‐ 1),WhiCh is used in this work,had been introduced by

lache1lo ct al.(1987)[1],WhiCh made the U(6)struCture more apparent.

The U(6)group Structure of the model basis leads to a simple
Harniltonian which is capable of describing the three speciflc types of

collect市e structure Vibrational SU(5),Rotational SU(3),and γ‐unstable

O(6),and the transitional nuclei whose structures are intellllediate.The

even―cven Nd(A=144-154)isotOpes have only ten holes of protons

near the magic sheH of 50 protons and a number of neutrons ranging
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from 84 to 94。 Such nuclei could be expected to be defolllled transit to

sphe五 cal and their structure nlight be explained by transitional behavior

of Vibrational limit SU(5)Rotational limit SU(3),io e SU(5)‐ SU(3)。

The interacting boson inodel(IIBM‐ 1)iS uSed in the present calculations

of B(E2)of theSe isotopes for(21‐-0:)and (2ム ー0:)transitions. The

values of the reduced transition probabilities IB(E2;2i+‐ 0+g)have been

deterFnined.

In this paper the investigation of 13(E2)valueS have been reported

for even―even Nd(A= 144-154)isotOpes,also the brunching ratios
are predicted.

THEORETICAL BASSES
The most commonly used folll1 0flnteracting Boson Model‐ 1(IBM‐ 1)

Hanliltonian in which various boson― boson interactions are grouped so that the

Hamiltonian takes the follll[3]:

ル=威グ
+α

Op†
.♪ 十αlEoE+α 22・2+α3r3・

r3+α
4石卜■ (1)

Ｓ
一

”グ
ー

一
２

〓
Λ
′

ll'here
is the pairing operator

is the multipole operator
is the quadrupole operator

is the number of d bosons

is the total angular quantum number

The construction of operators for the various nuclear structure observables

of interest is again straight forward given the fact that they must be built from the
j

basis element .i,.it ,7,ori'. Thus the electric quadrupole transition operators can be

writtenby[], 
^ A A

f @D-eB[(^it .7 +7.il+ x(At .7)(')] :eaQ (3)

The elecffic quadrupole transition probability is given by Il]:

卜f/IF(E2)1412。

，
４
，
　

ハ×

，２，３　
り

ヽ
―
―
―
―
ノ

　

Ａ
Ｓ

B[E24→ //]=
(2」ノ+1)

Where Ii and Is are initial and final states respectively.

In the IBM- 1, there are three, and only three, group chains of U(6) that

end in O(3).They can be written[l]:

(I) U(6) = SU(5) = O(5) : O(3) Vibrational dynamical symmet{
l- rsl

I r0 --l
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(II) U(6) = SU(3) r O(3) Rotational dynamical symmetry

(m) u(6) = 0(6) ) o(5) f o(3) gamma unstable dynamical

symmetry
The yarest energies increase more slowly than in a rotational

nucleus and more rapidly than in a harmonic vibration nucleus' Thus,

sequential operation of the follll △η′=2,△′B=1 0n the flrst basis state.

4ヽoreover,the speciflc basis states that contribute are detellllined by the

τ value; wave ttnctions for states of the same τ have a different

distribution of amplitudes fbr the same basis states.

田 SULTS AND DISCUSSION
The values of energy level,their transitions, and the values of

B(E2)for 2「 ‐Og+(g and β bandS)in cOmparison with the available
experimental results 14‐ 8],and the theiortical result[9]for Nd(A=144‐

154)isotOpes were carried out by theoretical calculations using(IBM‐ 1)

is shown in table(1).The results shown in table(1)were Obtained for

SU(5)… SU(3)tranSitiOnal dynamical symmetry according to spin
sequences of selected transitions.

Figure(1)shOWS the excited states of2+for g and βl bands of
Nd(A=144_ 154)isotOpes[10].・

the calculated B(E2)valueS areThe results in table(1)Of

surrunarized and compared with previous,cxperiinental ineasurements,

work of g and β bandS WhiCh is nearto the SU(5)… SU(3)as defOrrned

nuclei started in β bandS transit to O+state of g‐band.This will agree

with experinlental and theiortical results 14-9].Figure(2)showS the

behavior of the electric quadruple trans■ ion probability B(E2)for

Nd(A=144‐ 154)isotOpes,the analysis of this variation shows a good

agreement with experirnental data the characteristics  dynanlical

SyFrllnetry SU(5)and SU(3), for (21-01)and(2ム ー01) transitions as

explained in part(A)and(B)respectively.

The identical values of B(E2)for SU(5)and SU(3)dynamiCal
symmetries can be written[1]:

Sび(5)β(E2;21-01)=α;Ⅳ

Sして3)β(E2;21-01)=α :3・Ⅳ(2Ⅳ +3)
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are as follow[1].

R=

R′ =

R″ =

SU(5)

(Ar~1)      2
だり=¥十

(Ⅳ -1)爾
葛 → 2R′

(1)=2 
Ⅳ  

―

(Ⅳ -1)
R″
(1)=2 

Ⅳ  +2
SU(3)                       10

R(り =型
(Ⅳ -1)(2Ⅳ +5)

「+3)十 T7 Ⅳ(2Ⅳ

R′
(1り =0

R″
(1り =0

(9)

(10)
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N=Q7蜘 :∬γ誤猛;昭鴫 :籠響鴫野道:器|↓∬
Therefore B(E22ヵ -01)=0・ 00H,0.0878,0.0079,0.0146,0.0721,0.0345

(eb)2 for 144Nd,146Nd,148Nd,150Nd,152Nd,154Nd respect市 ely.

The quantities that show the difference beむ ″een the three lirnits
^― ^ ^― r_11^__.『 1■
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Table- l: Calculated and experimental energy levels; their transitions; and B(E2)
isot

MFEttNCES
l. Iacheno F。 ,and Arima A。 :Interacting Boson Model,pubo Cambridge

University press,Cambridge,England,(1987).

2.Casten R.F。 ,and wamer D.D:The lnteracting Boson Approximation,
Rev.Mod.Phys.,Vol.60,447(1988).

3.Scholten O。 , Iacheno F。 , and Arilna A. : Characteristics of the
lnteracting Boson Model,Anno Phys.い 。Y.)115,325(1978)

4.Ecclesshal｀ lD。 ,Yates MoJoL,Simpson JoJ.:Energy Levels of Light
Nuclei,Nucl,Phys。 78,481‐488(1966).

5,Crowley P,A.,Kerlls JoR.,Slladin Jo X.:Coulomb― Excitation

Measurements on the lsotopes 144Nd,146Nd and i48Nd,Phys.Rev.

C3,2049‐ 2053(1971).

6.Gupta J.B.:Nuclear Structure of 144‐
150Nd in IBM‐ 1,J oPhys.G21,

565-575(1995).

values ofNd(A=144-154

Isotopes lπ

Energy level (MeV) B(E2) (eb)2

Exp. (10)
IBM-1

Calculated

SU(5>SU(3)
Exp.(4‐8) IBM-1(9)

IBM‐ 1

Calculated

SU(5ト
SU(3)

144

Nd
60  84

2[ 0.6965 0.6923 2[-01
0.1100

0.0812 0.0811

2ム 1.5610 1.4862
2ム ー0を 0.0030 00020 0.0011

146

Nd
60  86

21 0.4538 03818 2[-0を 01336 0.1231 0.1203

2ム 1.0491 1.1579
2ム ー0を

0.0734
0,0917

0.0878

148

Nd
60  88

21 0.3017 0.3147 2を -01 0.2699 0.2699 0.2689

2ム 1.1705 1.0913
2ム ‐-01

0.0199 0.0089 0.0079

150

Nd
60  90

21 0。 1301 0.1024 2:-0を 0.5397 0.5397 0.5284

2ム 0,8514 0。7638
2ム ー01

0.0121 0.0139 0.0146

152

Nd
60  92

2[ 0.0759 0.0695 2:-0を 0.6812 0.6901

2ム 1.2500 1.1912
2ム ー0:

0.0681 0.0721

154

Nd
60  94

21 0,0728 0.0698 2[-01 0.8960 0.8789

2ム 1.1875
2ム ー0[

0.0241 0,0345

ξ
υ



7. Holden J. and Benczer-Koller N' : Single Particles Degree of
FreedomintheTransitionfromDeformedtoSphericalNdNuclei'
Phys. Rev .C 63,024315 (2001).

8. Ctrristiensen R. R' ,Lovhoiden G., Rasmussen J',: Elastic and

Inelastic Deuteron Scattering from DoTe and 'ncNd, Nucl ' Phys 'A'
r49 ,302- 322 (1970).

9. Inan S.,Turkan N', Inci I., Olgun D' : Comparison of IBM-2

Calculaiion With X(5) Critical Point Symmetry for Low-Lying

ir"* i" 144-r54Nd, Mathematical and Computational Application ' 13

,2 ,10t-r 12 (2008).

lO.Leaderer G.M., Brown and Snihab E':Table of Isotopes 7n edition

(1e78).
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ABSTRACT
image quality is one of the most important requirements for good camera

.Quality of image can be measured in term of contrast.
In this paper two kind of images are used gray scale and color images with different
contrast and a number of statistical measures used which computed from the image
(entropy and Absolute Central Moment ) to know which it is the best measure of
image quality with different contrast.
The results show that the Absolute central moment is an excellent measure of
images quality for the gray scale and color images with different contrast.

INTRODUCTION
The world is filled with images, which are representation of objects

and scenes in the real world. Images are represent by an array of pixels,
which can represented the gray levels or colors of the image .There are

many aspects of images that are ambiguous and uncertain. Examples of
these vague aspects include determining the border of a blurred and

determining which gray values of pixels are bright and which are dark.

Sometimes an image may be too dark contains blurriness and therefore

difficult to recognize the different objects or scenery contained in the

image ll,2).
Over recent decades the role of image in the communication of

information has steadily grown. Advances in technologies underlying
the transfer capture storage and display of images have created a
situation in which the use of images as a means of communicating
information has become technologically and economically feasible ,

more importantly however images are in many sifuations an extremely
efficient means to communicate information as may be witnessed by the
proverb "a picture is worth a thousands words" without a doubt this has

been the most important factor pushing the above technological
development [3].
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We focus our attention on the question what requirements should be
imposed upon an image ? at first thought the requirements that a" good"
image should satisfr would seem to be precision and reliability .The
above ide4 however, lead to somewhat more complicated requirement
for an image to be "good" the observers interpretation of this image
should be successful [3].

The performance of many diverse applications such as inspection,
photography and microscopy is critically dependent on image quality
.The quality of image can be controlled to a large extent using the
camera exposure parameters. [a] The key of understanding the magic
behind photography springs from the basic understanding of
exposure[5].

An image histogram is graph of the values of the pixels in a digital
image .Image editors have provisions to create an image histogram of
the image being edited .The histogram plots the number of pixels in the
image (vertical axis) with a particular brightness value( horizontal
axis).Algorithms in the digital editor allow the user to visually adjust
the brightness value of each pixel and to dynamically display the results
as adjustments are made [3].

MATERIALS AND METHODS
Exposure

Exposure is simply the amount of light a surface is subjected too
like sitting on the beach on all day .You are exposing yourself to
hours ofsun and the surface ofyour skin will react to that exposure In
the case of photography this surface is film or a digital sensor .Which
is designed to react with the light we project on to it .In photography
there are two kind of exposure really bad and perfact.A mediocre
exposure dose not exist it is either right, or it is not a photographers

we are always trying to achieve the perfect .Although this seem

impossible [5].
An image histogram is a graphical representation of the brightness in
the image shown as bars corresponding to the count of the luminance
value in the image .This basic tool can be used indicates the nature of
the lighting conditions the exposure of the image and whether it is

underexposed or overexposed [6].

l- Camera Exposure
A camera exposure control is one of the most essential parts of still-
photography and filming to ensure all the details being visible [7].

Many people who take pictures for pleasure have a limited
understanding of camera exposure when they are taking pictures .They
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often have " point and shoot " cameras with little opportunity for any

creative control .Even with more expensive cameras , people often

place their settings on automatic and just take pictures so why bother

learning about camera exposure [8].
Everyone knows that cameras be they digital or film, require light

to take pictures. The recording medium film or digital sensor receives

light that has passed through the lens and registers an image .In
automatic mode the camera makes decisions for you and hopefully
registers a proper exposure. However cameras are not as intelligent as

you are [8]. Basically when a picture is taken, the mount of light
actually reaching your film or digital sensor is controlled two
interdependent way. The first of these ways is the actual amount of
time you allow to record your exposure this is called the shutter speed

(the length of time an image is exposed that photons are collected may
be varied in some cameras or may vary on the basic of video formats
.For reasons that have to do with the parameters of photography, this
is usually termed shutter speed although integration time would be

amore appropriate description .The second way is the size of the
opening the lens that you allow light to past through this is called the
lens opening.[8].

Controlling the amount of light that enters your cameras has always
been one of the most important factors of good photograph allow too
much light in and the resulting photo is washed out (overexposed )
.Conversely if too little light is captured the subject becomes lost in a
darkened image (underexposed) [9].

Image quality
Image quality is a charucteristic of an image that measures the

perceived image degradation (typically, compared to an ideal or perfect
image). Imaging system may introduce some amounts of distribution so

the quality assessment is an important problem.[3].
Image quality for the most part is determined by balance of color which
is usually termed contrast. Besides an image having more bits of
information, the sharpness or colors in a image should also be vivid.
Meaning that the viewer should be able to see an image clearly and

differentiate the numerous colors from one anther in the image. You
don't want to look at an image that is muddy, cloudy or out of focus.

You want to see clearly define objects with sharps colors. Contrast is

important to this process contrast or sometimes called contrast ratio is

specific amount of brightness or luminance between two colors, one of
these colors is always the black color, the other colors aan Yary usually
green, blue or red. Contrast helps a viewer perceive image quality. If an
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image has a high contrast ratio,the colors win be sharp and vivid ifthe

image has a low contrast ration thc image will probably muddy[3].

1-Image quality measure
The quality of an imagc is detelillined by many statistical measure

can be extractcd from a digital image A number of,piCal measures

used in thc literaturc wherc computed fronl the image gray level value

histograms(with the agcs of diglalimaging a simple but very powerful

tool has cmerged in photography,namcly image histogram)[10].The

statistical measure namcly:

A―pllean

The mean brightness of image is dcflned as thc sum of the pixcl

brightness 、vithin the image . A given target luminance can elicit

different perceptions of brightness in different contcxts ln the R(〕 B

color space, brightness of as the arithmetic mean of the Red , Green

and Blue color coordinates although some of the three components

make the light seem brighter then others vヽhich again may by

cOmpensated by some displり systems automatiCally[10]・

μ =Σ ″ (′ )‐ ‐…………。(1)

Where μtt the mean ofimage
ithe value ofintensity and

P(1)PrObabili″ Dcnsi"Function

Brightness is also a color coordinate in the color space(huC,Saturation

and brightness or valucs with regard to stars,brightness is quantifled as

apparent rnagnitudc and absolute magnitude

B―Standard Deviation

Standard Deviation plays a minor role in statistical computing The

follllals for the Standard Deviation inay in valve somc ofsquare,which

can lead to numericalinstability as well as to arithmetic overflow when

dealing with large values.the follllal for calculating the Standard

Deviation of an entirc population ofsize N,M is

ν  ″

ΣΣ(/(χ,y)一μ)2…………(2)σ =

Where o is the Standard Deviation of image

M,N is the length and width of image

(x,y) is the distribution of intensity in image

ル Ar
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C-Entropy
is the measure of the amount of information that is missing before

reception and is sometimes to as Shannon entropy is abroad and general

concept which finds application in information theory as well as

thermodynamics.
The entropy is a measure that tells us how many bits we need to code

the image data and given by:-
L-l

θη″響 ~Σ XJZθgレ僣)+瑚…
ど温

・
品

°
i£ =72Wh"′ ノ=the probability ofthl

no: the total no. of pixels with gray value k

L: the total unbars of gray levels (e.g. 256 for 8 bits)

As the pixel value in the image are distributed among gtay levels the

entropy increases and this measure tends to vary is the distribution is
concentrated in only a small number of different inversely with the

energy [].
The energy measure has a maximum value of 1 for an image with

a constant value and gets increasingly small as the pixel values are

distributed a cross more gray level values ( remember that all p(g)

values are less than or equal to 1 ) . The larger this value is, the easier it
to compress the image data. If the energy is high it tells us that the

number of gray levels in the image is few [1].
D-Contrast

Is created by the difference in luminance the amount of reflected

light, reflected from two adjacent surfaces. It can be defined is slightly

different ways, We usually use the this formula

C10れ″αs′ =
Zmax―Zmin

(4)
L 

^u**L ^nWhere L*n -- luminance on the lighter surface (Brightness)

L* : luminance on the darker surface (Darkness)

When the darker surface is black and reflects no light, the ratio is high -
contrast image have large region of dark and light .Image With good

contrast have a good representation of all luminance Intensities. As the

contrast of an image increase, the viewer perceives an increase in detail.

This is purely apperception as the amount of information in the image

does not increase. Our perception is sensitive to luminance contrast

rather than absolute luminance intensities .[9]

E- Absolute central moment (ACM)
The gray level moments are usually used in image processing

literature to describe how the gray - levels of a finite domain of the
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image are distributed with respect to the mean level 'However the gray

- leiel central and absolute central moment can provide zero - crossing

and ridges the ACM is computed using the fotlowing equation [1,2]'

,v-l
ACM : Zli - ple<i>..-.......-.... -..(s)

i:o
Where p is the mean of image

i the value of intensity and P(i) Probability Density Function

RESULTS AND DISCUSSION
This section illustrates the experimental results of applying the quality

measure (mean , Standard Deviation, contrast, entropy and absolute

central moment) on selected images, The histogram (use to show the

different of exposure in the same image)

1- figure (1) show the gray scale images frol 
-uP 

to bottom are

in-creaslngly out of contrast the equations'(1'2,3,4,5) applying on

each imale in fig(l) to compute the statistical properties o.f fmage
and frorn-the values computed which are shown to their right see

that the statistical measures are different for the same image with

different of exPosure.

2- figure(2) show the color images from up to bottom are increasingly

oui of contrast and show the color images from up to bottom are

increasingly out of contrast the equations ( 1 ,2,3,4) applying on each

image in-fig(2) to compute the itatistical properties of image and

from tfre vaiues comput.O *t i.t' are shown to their right we see that

thestatisticalmeasuresaredifferentforthesameimagewith
different of exPosure .

:- i,grt" (3,4) show a plot the values of (entropy and ACM) on Y axis

*iIn ai'ff.r.nt valuei of contras on X axis fig (3) for gray scale and

fig (4) for color images

measured of scale iTable‐ 1:ShLow the values of statistical ol gra

Kind of image Mean
p 輌赫

ｄｅ
　
σ

contras Entropy ACM

Gray scale image
(l)

193 515 0.05 6512 33737

Gray scale image

O
40 556 0.15 5476 15257

Gray scale image
(3)

70 249 02 4304 9948

う
４

う
ι
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Table-2: Show the values of statistical measured of color i

Vol.22,No7,2011

Mean (p) =193
(o)=515

Contras=0.05
Entropy=6.512

ACM=33.'737

Mean(μ )=40

(σ)=556
Contras=0.15

Entropy=5.476
ACM=15.257

Mean(p)=70
(o)=249

Contras=0.2
Entropy=4.304

ACM=9.948

「
―

．

Fig- l: The images from top to bottom are increasingly out of contrast' The

histogram and measures computed from each image are shown to their
Right.
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Kind of image Mean
LT

Stander eviations

o
contras Entropy ACM

color mage (l) 130 6416 0.1 7.719 71,61

color mage(2) 66 5450 0。 13 6.635 56.304

color mage (3) 68 4900 0.14 6.555 46.30
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Mean (p):130
(o)=6416
Contras=0.1

Entropy=7.719
ACM=71.61

MCan(μ )=66

(6)=5450
Contras=0.13

Entropy=6.635

ACM=56.304

MCan(μ )“ 8

(6)=4900
Contras=0.14

Entropy=6.555

ACM=46.304

Fig-2:The color images from top to bottom are increasingly out of contrast 'The

hiitogram and measrir"r.o*pui"d from each color image are shown to their right'
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Fig-3:Plot the values of (entropy and ACM) on Y axis with
contras on X axis for gray scale images '
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different values of

０

０
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０

８

７

６
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~il:lipy ::

20
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0

Fig-4:PIot the values of (entropy and ACM) on Y axis with different values of
contras on X axis fig (3) for color images.

From the results of the measures quality computed from the gray scale

and color images some of conclusion can derive'
l- ACM is an excellent measure of images quality .It value is

maximum when image has the less contrast consequently it can be

used to control the exposure setting of an imaging system'

2- Aching of entropy value with aching of contras of gray scale and

color i-ug.t is so small to depended on it to measure quality of
image
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ABSTRACT
Many of the potential rain-bearing clouds in tropical and semi-tropical countries are
convective in nature and their tops often not exceeding the height of the freezing
level. In these clouds, which are called warm clouds, the cloud physical processes

involved in the initiation and development of rain are condensation, collision-
coalescence, and break-up. The aim of this work is to investigate the role of updrafts
and surface temperature in the warm cloud processes. Simple numerical model for
the formation of convective clouds is used. The model is based on the parcel theory
in
which a finite unit of moist air is lifted, cool off as it expands so that water vapor
condense and forming a cloud. Results indicated that strong updrafts would
increase
the mixing ratios of cloud water and rain water and therefore increasing the
condensation, autoconversion, ,collection, and fallout rates within the cloud. It is

also shown that strong updrafts cause the thickness of the cloud to be increased.
Warm surface temperature leads to relatively higher mixing ratios, particularly at
lower levels within the cloud.

INTRODUCTION
Warm and cold precipitation formation processes are fundamentally
different in a variety of ways. Warm precipitation is primarily a result of
coalescence where cold precipitation usually involves ice processes. It
was believed for many years that precipitation could not form in the
absence of ice nuclei; however, It has been demonstrated that
precipitation was found in clouds that did not have temperatures below
0"C (1,2). This led to modeling and studying the microphysics that
initiate warm rain precipitation processes (3).
To define coalescence, it is easier to describe the processes that lead to
coalescence. Condensation is necessary for coalescence to occur within
clouds, and can be explained through the Kohler curve. Essentially, a

Cloud Condensation Nuclei (CCN), which may consist of small Aitken
particles all the way up to large salt particles, becomes activated when it
reaches thermodynamic equilibrium, i.e. it will begin to accumulate
water (the top most portion of the Kohler curve). At this point the
particle will begin to grow as long as the environment is sufficiently
supersaturated (note the supersaturation required for droplet growth is
typically between .01 and lo/o, mdybe even smaller depending on the
size of the drop). The process of a activating a CCN particle and its
growth into a droplet takes less than a second (4,5).
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Condensation leads to the formation of water drops' As water drops

become increasingly omnipresent, they have a greater chance of running

into one another. This is when coalescence occurs; it is the joining or

combination of two or more water drops to form one larger drop'

Coalescenceismorelikelytooccurwhentheinitialdistributionofthe
spectrum is skewed towaris larger particles causing a greater likelihood

oi drop, running into other drops. However, when a parcel ascends the

size distribution b..o.". increasingly narrow due to the affect of the

surface to volume ratio of diftrsional growth' for droplet growth is

typically between.0l and 1%, maybe even smaller depending on- the

rir. ofine drop). The process of a activating a CCN particle and is
growth into a droplet takes less than a second (6)'

ihe numerical simulations are useful tool for examining the formation

ofclouds. The equations used for the simulation vary depending onlhe

application, but most systems share some basic features: Newton's law

o'f rotion applied to air, a continuity equation for air' equations for

temperature'and conservation of water in its different states (solid'

iiq;il;Jrrp"d (6). Kajiya and Von Herzen (7) explained equations of

cloud modet such as the Navier-stokes equations. Miyazki et al. (8)

simulated cumuliform cloud, using Navier-stokes equations' continuity

equation, scalar equation of the temperature, and. the equation of water

;;;; Wood et al. (9) introduced a two simple heuristic model

formulations for warm rain formation and explored their behavior'

Srrrti .i al. (10) investigated the correlation patterns between cloud

droplet effective iadius ind cloud optical thickness of warm clouds

witil a nonhydrostatic spectral bin microphysics cloud model' The aim

of this reseaich is to use a simple one dimensional cloud model to study

ifrr .if..o of the updraft and iemperature on the development of warm

clouds.

warm cloud Model ' ritating cloud' The
The simplest type of cloud is a warn, nonpreclp

minimum nr*b.t of categories that describe it is two: vapor'

r.pr.t*ita iy q", andcloudliquid water, representedby q" ' The total

*ut.r-aubrtu*e mixing ratio, q7: 4u * 4. is conserved' and the water-

continuity model consists simply of the nvo equations (5):

The Role ofrhe Updrafu and Surface Temperature in the Warm Cloud Processes

lSt = _C
dtdqc_r
dt - t

where C represents the condensation of vapor

evaporation when
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c< o.

For a walrn precipitating cloud, rain is included as an additional

category of water substance (dtizzle is ignored). The water-continuity

model then consists of three equations:

(3)

(4)

争=―Q+Ec+み

争
=εG  Ec 46 κc

+: Ar*Kr_Er_F, (5)
dL

where q, is the -i*ing ratio of rainwater (mass of rainwater/mass of
air), C" is the condeniation of cloud water, E; is the evaporation of
cloud water, and E, is the evaporation of rainwater. A" is the

autoconversion, which is the rate at which cloud water content

decreases as particles grow to precipitation size by coalescence and/or

vapor diffusion. K" is the collection of cloud water, which is the rate at

*t i.t the precipitation content increases as a result of the large falling

drops inteicepting and collecting small cloud droplets lying in their

paths. F. is the sedimentation ofthe raindrops in the air parcel; it is the

net convergence of the vertical flux of rainwater relative to the air. All
of the terms on the right of equations (3)-(4) are defined to be positive

quantities, except for- F,, which is positive or negative depending on

whether more ,uin it falling into or out of the air parcel' According to

this model, cloud water qr-first appears by condensation C' ' Vapor is

not condensed directly onto raindrops. Once sufficient cloud water has

been produced, microphysical piocestes can then lead to the

autoconversion (A, ) of 
'to1r1. 

of tne cloud water to rain' After

autoconversion has begun to act, the amount of precipitation ca-n then

increase further through either A, ot K, or both. once sufficient

rainwater q,has been produced, the additional microphysical processes

E, and F, can become active (1 1).

The evaporation terms depend on the supersaturatiol (S-) of the parcel'

If it is assumed the parcef is always at Jaturation (S' : 0), then there is

no evaporation. That is Er:0 and E,:0 (12).

The autoconversion rute Ac is usually assumed to be proportional to the

amount by which the cloud liquid water mixing ratio exceeds a selected

threshold; that is (5),
Ac = q(Qc - ar) (6)

where a7 is the autoconversion threshold (often assumed arbitrarily to

be I g kg:r; and a is apositive constant (tO-s s-1) when Qc ) ay and
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0 otherwise (12). Thus, whenever cloud water exceeds the threshold

amount, it is converted to rainwater at an exPonential rate'

The collection term is given by (12):

The Role ofthe UPdrafu and Surface Temperatue in the warm Cloud Processes

R" = FQ,Q,
withP - 2s-1.

the sedimentation term is given by (12 ):

F, = -Lq,

(7)

(8)

where V is the falling speed and r is the radius of the cloud element'

A Fortran program was written to numerically solve equations (3) and

(4). The fl-ow chart of this program is given in the Appendix' It is

assumed that the cloud element will cool with a constant temperature

lapse rate (I = 6 x 10-3 K7m) and the parcel is always at the same

temperature as the environment as it scends and that the environment is

in hydrostatic balance. It is further assumed that ascending cloud

element is isolated , so that no rain water is falling into it. Therefore,

there is a net loss of its rainwater as it falls with a relative speed V = 4

m/s. The numerical integration was performed over an interval of z =1

to 10 km with initial boundary conditions Qc = Q, = 0 at z:l km The

thermodynamic equations required for calculating the various terms of
themodelcanbefoundinanyatmosphericthermodynamicstextbook
(for example see ( I 3,14 )).

RESULTS AND DISCUSSION
In order to investigate the role of the updrafts and surface temperature

in the warm cloud process, the model was used to calculate the parcel

properties as a funciion of height for various values of updraft (4, 8' and
jO nyr) and for different atmospheric surface temperatures ( 5, 15, and

25" C).
In general the results indicated the mixing ration of water vapor is

alwiys decreasing with height while the cloud water and rain water

mixing ratios .tui to increase reaching their maxima at certain levels

and teid to decrease as the parcel continues to ascend' The total mixing

ratio remain almost constani at lower levels and then decreases at higher

levels. These general behaviors are seen in all the results'

Figure (l) shiws the effects of the updraft on the mixing rations of
*u-t", ,upor, cloud water, rain water, and their total' It seen that the

increase in the updraft value causes the cloud water and rain water

reach their maxima at higher level. This means strong updrafts causes
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the cloud to form at relatively higher levels and also increase the

thickness of the cloud layer. Figure (2) illustrates the effects of the

updraft on the rates of condensation, autoconversion, collection, and

fallout. It is evident that strong updraft results in increasing the

condensation rate and increasing and lifting the maxima values of the

autoconversion, collection, and fallout rates to a higher level within the

cloud. As expected, the updrafts do not affect the cloud base but sffong

updraft would increase the height of the cloud top. This is because the

updrafts occur within the cloud.
Figure 3 shows the increase in of surface temperature causes an increase

in att mixing ratios, particularly in lower parts of the cloud. This due to

the fact that warm surface temperature means warrner air near the

ground and therefore more water vapor in the air. Figure 4 illustrates

ihat the rates of condensation, autoconversion, collection, and fallout

increase with increasing surface temperature. Note that the height of the

maximum values of the autoconversion, collection, and fallout rates

tend to e lower at warmer temperature.

Conclusions
In this work a simple model was used to investigate the role of updrafts

and surface templrature on the warm cloud processes' The results

indicated that both updrafts and temperature would plays an important

role in the developmlnt of the cloud. mixing ratios of cloud water and

rain water tend to increase with increasing updrafts and therefore

increasing the rate of condensation, autoconversion, collection, and

fallout *ithin the cloud. The results also showed that strong updrafts

cause the thickness of the cloud to be increased. Warm surface

temperature leads to relatively higher mixing ratios, particularly at

lower levels within the cloud.
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Appendix
Program block diagram

saadi

InPut
Updraft (m/s) within the

parcel
Air TemPerature (K) at z=o

Air pressure (Pa) at z=0

Define
Rain water fall sPeed (m/s)

AtmosPheric laPse rate (K/m)

Autoconversion factor

State values at start of simulation
(Fr)
zr= 1000 (m)

ttour=9000/uPdraft
zn"o=I00 (m)

n.1"0=9000/100

Mixing Ratio in cloud

Initialze Water Partitioning

Q.* Q. Q" and Q,

cacu盤猟il」il縄路d
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eLijl "J' 
t {jJ$J Aspergillus parasiticus 1 Aspergillus flavus

dJU+"Sj)[iYl

r-)] ;F J+- J ';r- ,J,"i.i- ,tJ*
Arsir L-'s\ ilrJl .Jc i.A .rJl irKl

i.irst i_!.\ ,Lrrl .-!\ .J,Ul -:!K:

2ol0/l l/14 dJl JJ+i g:Ju - 2010/4i22 ea.!t .rJi e}

ABSTRACT
This study was conducted to evalution of the efliciency Gamma-ray of diflerent

sources in some physiological characteristics of the fingi Aspergillus flavus &
Aspergillus parasiticus and their ability to produce aflatoxins and the results

demonstrated of this study the sensitivity of ,!.flavus& A .parasiticus to the type of
source generated by r-Ray as shown ,orrce 6oco high efficiency in the inhibition of
growth vector for both fungi was clear by the presence of a difference significant in

th. .ut"t of inhibition of fungul treatment and control group, it reached percentage of
inhibition( 98,90) o/o of the Aflavus& A parasiticus respectively compared with

control group where the inhibition rate was 0olo.

ln the olher irand, the fungi showed sensitivity to 22Na source, but in small quantities

compared to the source 60Co 
as the percentage of inhibition 83'78o/o of A.flavus& A

parisiticus respectively. In addition the results indicate that all times used in the study

ind exporters ofr-Ray had inhibition on radial of the fungi at rates differed with each

other t'he has the highest percentage inhibition in the treaiment with source 60Co and

time l5min 100% while it was 93.!% at the treatment source 
22Na and the time l5min

. On the other hand the proportion of inhibition is decrease to( 64'3' 59.2) o/o when

treatment exporters 60Co'and 22N4 respectively and the time of 5min' Morever, the

ressults of stastical indicated low rates of sporulation fungi to( 79-4 ' 84.7 ,92'6) %
respectively A.flavts and ( 59.3, 66.8 , 89.3) % of the A parasiticrs . on the other

hand,22Na souice was also effective in reducing rates ofsporulation but less than with

sou."e 6oco . the dry wight of fungi dropped to 0.406 and 0.3 84 g when exposed to a

source of times thatoco ( 10,15) min of A.flaws while reaching 0.409 and 0.368 of
the A parasiticus to the same source and times. on the other transactions differed

amongihemselvesin the fungus treatment 22Na source and depending on the time'

In addition the results show that test the ability of A.flaws ar,d A Parasiticus lo

produce aflatoxins after exposure to radiation that the fungi different in their ability to

produce toxins where all the resources and time used is effective in reducing retes of
production of toxins to 0% excpt for exposing the time 5 min were fungi able to

Produce toxins 
r-)iil

+ Aill i:+Lilf c.,ti-ll elr+ d iilr- .jljt* r). l-15 L-il ;rUS r*i!,l LIJJI lra c+J+l

,r, ejljj ,'.rrilJ 6l+"SJDliYl g6l ,Jlc Ld-,r.r Aspergillus parasiticus s AsPer_gillus [avul

l .rr;-Oro ,r*, ..D. O. L:;lr gtsiri3 urr"Xl xJ *r'er'Jr ,1 !*! *r' r;L ;'tis 60Co

,J-j.jl! % 90 . 98 f++il| !r dnlr il . r J"+Jl iLl,-r i-.i)l, i.Lr*ll r,L,J.i! l"-.,,fi]t ',' -r

-,i. b qF . %0 !+$l :r -t c.ilSil 6-J+Jl iLl,-,:jJtL . Jlill .L A. parasilicus 1A./laws
.{+"j €*! jl e Co -1.-.ll+ i.:..,li. ili otr!,il.r " Nu ;,.r-.lt .l+j t*-t"- c.iLJ'Lill c!d.l
sl gl 6.rEill clur 'rrril IL-bl . al$l ,rb A. pardsiticus l A.Jlawrs ir-J.ill % 78 . 83 l+.cll
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坤 |・」L‐

ひ メ |卜 」1●Syl口゛凸yヽ中劇 |も。メ」 1山 |リメロ |こり |し′■郎JJタ
6l xJ..llJ 4J qFJl q:li-;^ll ua*+i kii.Si-lJ

い コ
`。井

ロコ lr」二 戸 _.ぃ 1たК―芍,二
“

劇ltヨコ |

20H/5ノ25こ■■J」メむメ‐20H/1/i3・ ふヽ″蒟む
"

ABSTRACT
nc aim Of this study was to isolatc the Staphylococcus specics as cssential

causative agcnts for thc chronic otitis media  150 swab wcrc co‖cctcd 、゙m paticnt

with chronic otitis mcdia and culturcd in diffcrcnt mcdia.(62)species Of
Staphylococcus wcre isolated, it is found that Staphylococcus ncgative coagulasc‐

poJivc manniol`dominat(n=33)5322%.Stapカ ッわstt gave thc highcr ratc of

oヽlation with higher perccntage(3225%),thC latcr shows highcr aЫ li"to prOducc

thにkcr bbilm wlh(50%)TheSeお 。htcs wcre suttcctCd tO Ыochcmに J test and

Api‐staph(biOMericux)System and obsc″ ation thcir abilly to producc bioflim

in宙tro Mannitol sat agar wlh diffcrent conccntration of NaCl(10%,15%and 20%)

、vas used to detel:lline the ab‖ ity of diffcrcnt specics of Staph to tolcrance high salt

conccntration,Antimicrobial susccptibili″ Was achicved by disc difision mcthod

wcn methOd used to dctclllline the cffcct of somc topical antiscptic.All isolations

show high ability of gro、 ～
th at highly concentratcd NaCI media.nc results obtained

have shown that the 15°/o and 20%of NaCl concentration are thc most dominant in

the inhibition of the biofIIm production  ne outcOmc Ofthis research work show

that thc Ciprofloxacin is the most cffective antimicrobial against all isolates 、vith

pcrccntage 93.54% On the othcr hand thc Gcnion violct solution(050/0)iS fOund to

bc thc most cnLctivc tOpical antiscptic in prcvcnting thc gro、 vth of bactcria with high

mcans of inhiblion zone(281± 165)mm'7み ο″″お and wih high abili″ to

prcvcnt bacteria to bioflim fonnation

4“a) にヽコ1

織 撮 高 耀 1脚 ♀脚 F言 潮 謀 洲 i嵐 洲

嗣
``J,(62)ヽ

― ■ L,中

'´
♂

|■メロ 1■ち押 l■Y,一 凄 .`己出 」中 J許

(33)鴎工 静 ■ → 6』」 |■ J勢口 |メ釧 り 劇 1,も坤 1邸 .かぷ コ」 1■興 |■ lυ,劇 |

`■
yj劇

げ国|こ鰺 |ン (3225%)0シ ス■ 許 1'″カッあs“sl」■ rヽkl`5322%■,
●しい つ P｀こJI』5,50%り ,■ IJ｀ =‖ ン

五く.‐ ``｀ Lふ
卜 げ上

`メ
ロ1こ→ 0´ な」 g上し

許 い リエ コ ミ 光 ,`(Ы oMC●cux)Api‐ staph´ム J｀工」■o■こ」 1'｀
'くいし 、野 ,ギ釧

1,ヽ |´
ゝ

`り
げLζ」.」l mannlolsah agar Lリ ドヽコ|ゞ」 11口■ 1こ 」ム Bioflimが

■ メ■リユJ」 11.ヽ 1^‖ タタリlcレ

“
げ上 ■yjJlo二 り

“
亀コ1」 (20%,15%,10%)“

¨ メLえJり」

'国

|ムL井 `´ …ヽ1`～り」|■lJ・ ^1_単 1́ヽ 」■` |´ ύ|メ

"J11lYIメ |りI J ctijl・昇 し` L■ユメ 1夕 ,」IJ・ つ`6,“
■メ■|●ソリ1鈴

`■
1脚 |

♂― しりⅢ♂測|■メ lfメIJ==‖ ン。JJυ,」lυ
「́

、Lヽ15(20%,15%)ス‐口|

。L`劉
`」

“

cipronoxacin」・ ^,■ L亀ヽ
・

1´‖■ |メLJし ヽメ |■bL Jl●yメ |～J―

Gcnlon vbに tsohJon(05%)メLは絆(9354%)年■■口 1■ lυ,釧|ン 1=ヒ t・‖こ|夕 |

165)上押 11lL^脚 J― ル I SttP力 οη″おリメ ヽ `」脚|ヽ■t■ レコ
“

メIJ`

イメ」|`1コ |夕´
～

許 コ」|`メ JIコ‐yЧ mm(± 28.1
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´占 」1」 ｀」脚 1●日 =^Ic声 Jぃ ゛LI」 ひ メ |じL」 |いy中
ぃ

y`… 』 ■ 脚 |■ |」」圏 こ
|」 。4出 oもン

亀週 |

渕 ∴出

“

メリ醸坤1寺ツ|の しメ ´し |ヽメIⅢ Ⅲ脚 けLメ|ひツ1中甲 |

●Y」墨 ぃJI卜 碑 卜 ♪|●Ьツ1甲甲 ヽく,」 |こ 爛 」げ■ コ |●|`樹」1御 |

としJこ |メ 」|(meningitis)リ ー]い姻≦ロエ1・ ^曇|メ Lい |こ国ご出´ン
ロ IⅢメ印 |こ |メylパ I Ⅲ  StaphylocOccus_.[1](Brain abscess)
こ|'VI・L`こ 」 (40)ふツ|げ上 ヽ事口 l山 | いゝ lυ■ 辞→JJ出」|が |ヽ口ay
(1)Staphy10cOccuS Coagulase negative , salt negative ‐ し。事ヽ ´
mannitol (2)staphylococcus Coagulase negat市 e,pOsit市 e salt mannitol

極cog溜籠罫;:ξ紺 :鳳ξ鵠ぶ習[I:∫惚畔観5
り 」

♂
|… メ 1出ILツ IJ中 3≦,メ を 光 叩 J遇 り

Ll=峰Lこ |メ |

蠍 辮囃{観鉤 繊酬
も,ぃylい ゃ』 →

`1^11ツ

|げ上 Ч摯L― ■JЧ■|●Lメ ●ル |メリ出■」|

い ■ 日|ヽLI」|な。,日ld」 |し 、ヽ |、ぃ、

`」

|リ ヴメ」IJ｀とBυメ 」ュいリエリム
'｀
L‖

メ∴ら‖ひメ リ ェ
が=J尋 |リメ1出脚 16メ |[3]ムJ出メ |●L園 仰 |●り 」 |

辞 当
ヴ』 り,上J4`■ 』ニ メ ロ|り」1凄逃 Ⅲ ,8Jツ |り」脚 |:のル JIヴメ |

もメ ー J maturation phase ofbiOfllmヴ メ」IJ｀こ‖こL`|ゃ J`マ_中 ど ■ヽヨ|

“

口|い■
"い"は

五
`J中脚 |,田IⅢ

…
♂ l detaChment仏ン |“

ム|`二 、■
しぃ

y16。
いjυ二 ●り≦Ltt 

ψメ |・liら ‖
ド

」 JJ.[5][4]～ 1-YI J詰 1・ユ‐ 1^^

申 コ IJ■ =‖ ol●Lり |″ 、
一 」l島  [8][7][6]れ メ 161Lツ |´ L“ し ,。 `‐ 1'

■ ムリLリ メヵ 午 」口 |メ ニ
`出 ■ メ IⅢ ぅヽ卸 |り^ぃ い SしJ・ 」 ●勇

。ゝ OJS]● |メ占 」lJ`IJ■■|ぃ コ ー 」 亀メ |いメ ロ |、ヨ 角J■ マ」ツ|1刈 |

3‐ol`｀
Lく ι

`Jlヴ
メ釧 り|コI JI´鱗」 I JI J二 h́J,4た ■

`Jヽ
勢 ゝ Lスも

'■1

メ メしり ,[9]ヽ口 |ヽ岬 は 三b JI」メ モ
贔 xttlJIJ・ ^‖ ど よ 出 Jび

“,の み αγ″
`な

いメ J"許 6・ヽ |́“メ IⅢ国 1山LIジ』 ぃ や」 IJド ^1△ ツ|

‐ ヽ
`[10]い 口 』

♂
I LIり」IJコIⅢ げ二 渉 コメ|●ムツ1甲甲 |ぃ L‐ J

し■P」とL鋤う。(17)ひ S′″ 力 αν′
`ν
s■

“

J≦ も。,■●』61りJ釧 コ

'(35)出 "ムい LヽしJぶ ‐ |」■klメ 口ヽLIこ

“

Y` ・ヽ Jぃ こJヽ Ⅲ・^く coNS JI。メ 亀,(18)
」 口 1与Lyし 坤 1許

毎劇|も共■ヽ |ヽ。脚 |● |り,」IⅢ 18ヤヨ |こり
'IJ井

■響 LIメ|ふ
`oい

二

'メ

lιぶ げ上 い り

“

」L紳 り )」 |ル |夕 LIり。Jひ メ lcL」」|●Syl甲l螂y

● l●l二出 υ 署 」曝 Ⅲ lⅢヽLlυoJヴ

'国
IJ・=〕 υメ

`」
。出 3メL,リ ロ |二 ヽヽ1^‖

0(in宙 trO)勺脚 |こ |メ |ヽ。ゝ許
`|メ

■コlc´噂」脚』名|り

"ひ口|♂lTJJメ |

い,」1脚 |●Syl甲Ц口|“ ●」彎 げLン

“

swab aヽ …̂(150)←→戸
戸 `げ却」|ス■ユ国|。■島…静 2010‐2009ひ43メШ chronic otitis media

・ Sr″″あιοιο熔平η ご
“

墨  1ヽ … 54.ル Lb』 |工 ♂ J“ ýl

Columbia bloOd agar(Hi‐ media,Indi→ L,ま SWabs dヽ …1。ド` `´ り`う
L‐J JI″ 鳳ヽ´tL 48‐ 24る」 °

1 376り |メゝ` りゃ J■Ⅵ″・・ ヽ́

´.LL 48‐246」 °
r37 6Jlメヽυ■J■yl`・■・ JヽMannitol salt agar

Api―staph び=こ」■_押しⅢ・ リリ1甲 :^げ上 国 ^1‐ |ぃメ岬|…

|
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rt-,,.-lJl r-rL .l-

Lり
げ 上 Pigmentation d■ 'JIこじ |」し い り≦ ひ 4≦ 口 |り (biOMerieux)

与 υう」口」許 い ヴメロIJ∴・■toメリ̀ Mann■ol sal agar(7.5%NaCl)

`Mamitol Salt agar`Trypticase soy broth   げ リリILⅢメ|こL魯
Brain hcart inision agar Columbia blood `   Muner  Hinton  agar

螂 ♂ 16」メ l¨ l夕 む″ ´メ
～
井 パ IJりい Ⅵレ エ・い |´ `aga

戸 [11]COagulase test Lj卿 |一 ″メ|こLI」‐ l Staphyloccociとい |

ぃ u rabb■ scru叶 |｀ttも(■´yl― )メ|しj刈|一 ″メ|―・1メ |

しり“
ヨ
13巳

だ:」  |

こL呂 |メ■と|` Catalase test丼国|こ出 |ジt■二|`Coagulase脚 年二』■

こL61メ■と|`DNase test L」|`11^ ″メ|メ■二|`0対dase test,■ぶり` |

skimい ゝが
｀

・
1出 PrOtease Ju脚 よ到 ″,VIこ LI」■ユ|`Haemolysin test

メ,Lμ 48‐246工」 °
1376り |ジ｀` やり

"J■
YI″ 1ヽ・、

りmilk Columbia agar
L。 山出井 ♂ I NaCi魯 J´

`[12][11]Gelatinasc testこ ン )コ|`11‐・ 」.■ |

Chapman」 出 J´ 亀 ■`1-h｀岬 |け出 ´ J(55%)■ Ⅲ ´ 坤 |(♂ )aLI
●V丼 6υ」J■二|`も 出ヽ」|●|リメ |い漁 ύLL.メ|‐ stone medium
Lり が錮 ■(20%,15%,10%)`り‐ 事 メ |メ お Jし

～
。メ」161υメ撼|

■

"ハ
ユJセ

～=メ
1山|』・ Jl●Yメ|れ1ヽヽ」■ l`Mannitol salt agar

dJコ|♂ び・´区 J=^(11)」 Dおk dittsbn method oJコ |“り|♪
(1)

` 

●
.ヽ  、11 1.、こ1_‖ 蜀」I■、― |:1‐。:1‐」JS

I11・‖メ
‐1-‖ なり | ("フ Jメ リコ“)メリ1 ご｀」1』・ ‐ll

Bioanalyse (Turkey) 300 Nitrofurantoin

Bioanalyse (Turkey) Erythromycin
Bioanalyse (Turkey) 10 Tobramycin
Bioanalyse (Turkey) 30 Amikacin
Bioanalyse (Turkey) 30 Vancomycin

Bioanalyse (Turkey) 30 Chlorophenicol

Bioanalyse (Turkey) 10 Gentamycin

Bioanalyse (Turkey) 5 Fuldic acld

Bioanalyse (Turkey) 30 Ciprofloxacin
Bioanalyse (Turkey) 10U Pcncillin

Bioanalyse (Turkey) 30 Tetracyclin

CLSI qr.. :..irFlr t13l L6; ,'' tl Cl Kirby - !6us1 iiJ';l ,-1,"--,

eil:1 Muller Hinton agar J..rr tl'rr" l p , (Laboratory Standards Institute)
;JJS"ll cqti i+-.r: sJc '.-b.-"llJ fJ.iiS+ll JJLJI .1,- (Sterile swab )
a, a..r q1.:Jl ,.ilrLJl ,...: I .rel .:t+Lyt ,:r:; 0.5 Mc Farland standard i#ljJl!_J

,.,...- l"J+iill,jtLi. _,,!.rl+ceiu.ill iliirjasL, 48-24',n' 7 37 etlr'q
(Invitro) Topical antiseptic 6l-tJl ora+ 

-oeUS ,t ,rrt . [13],1 ":-2ljJl 
-;gLJl

biofilm fJ+Jl er ''-Jl c.l;rsl ,-L l-a-Fjjr UJi,'ll Staphylococcus tlil slc
Gentian Violet Solution (0.5%) ,Povidone d L.:i:Jt sl-"il| ' (Slime)

,-l' Jll ijr-,;t c.r. ,r'r " l - Iodine Solution (10%) , lodine Solution (2 %)

う
乙

´



ｇ
「
し

。ri脚
しい IJ口 1脚 ぃ ぃ しひ」 ハ 」 ぃⅥ甲い 御 |“脚 IJJμ

リ ー
JJタ

イμ ●Kメロ1督 t́夕れメIJ嗜ユv出 ユ,^くJ Muller Hinton Agar ζ=リリ|ユコ」|

d^1‐ Jメヒコス」り口 ch i― squareりL■ |が ミヽ1・Ⅲ←」♂ ―ヽ YIよ」ヨ|`50

Least井ツ|ヴ脚 |`メ |を13占 【́1ヽ ■ハIP<0.05～メ“
凸LJメ ,ゝ3立 _メハヽ・1-1

。signiflcant difference

祖 日 IJご国 |

」 Lヽゝ
`祖
"62枷

りし岬 IJゝ

…

´ ♂ 1山Yメ|(2)JJ却1碑
,ツIⅢハ 凸o峰 S′ψみ.ッあsνsいメ
Ⅲ ぴ|`´ iL^l st響力.scルガ メヽヽLⅢ

■iOn)ヴメ」|メ `｀=‖ むメ ごL暉襲L♂
出L… 叩 い 」⊆32.25 %… J

(10)。‐ Jヴメ」IJ・ t・ 11醜´ J・ りし 6リエ山Ⅸ■I St響力.ッあs″sリメ |`ヴメ」|

。(1)6り,」り ‐ ン 区 47.61%ⅢⅢ J

ハ 」い Ⅵ甲中 |♂サ ぃ増Jメl staphyloooccus spedesとりりも脚 |ぃ」12‐ J」、

」、`
=‖ ふsaLlへ ふ〔́、Lと166.13%■■J増タレ(41)なlりしも■」|●y_メI LI

許 J^1「 ツ|´ .BiOnim～バ タ」 1・ ^Ll,電1が ミヽ1・ J ra」 」日もび聾 J ヴタ」 |

い  
～

国|り」」1醜メ  じL6JoLこ声 が 早● ■ 日1 山Y夕』 11｀ 1‐ 16“ 1.■ 41

o´ メ リナコ||:■』6脚118.ハ tlJ B10■ lm maturation phaseヴ メ■IJヽ1=‖

♂|♂3メ」(Mashr00m)ωメロ1年■ぶ■し週 |し メ́L oLツ 1尋
"-1鮒

メ
♂ 1｀・スメ区 .[5]」Lユ■多L』 山り出い二■ cメIⅢ』りしい りぴⅢ J・ YI

。(2)6リメ |

biof m(Slime Jl=11υ´ い IL由い´ ぃ 口 l

型 _■
1』 ふ́ 許 曇国

% oさ口」| 赳ュ井コ|もコ |+

% oとぃ」  | % ぅo嶼」|

24.39 10 47.61 10 32.25 20 Staph. xylosus

24.39 10 14。28 3 20。96 13 Staph. aureu

17.07 7 9.52 り
４ 14.51 9 Staph. capitis

14.63 6 4。 76 1 11.29 7 Staph. hominis

9.75 4 9。 52 2 9.67 6 Staph- lentus

7.31 3 14.28 3 9.67 6 Staph.
epidermidis

2.43 1 0 0 1.61 l Staph. sciuri

66.13 41 33.87 21 62 夢」|。」|
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(2)6り」囁。                                (1)`り J‐・
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oメ ごし工L6o(aCl),Brain Heart lnision agar,Columbia BIood agar

LLJyl。ュ.11^ぃ `(5),(4),(3)戸υし,コ|´ ‐ メ1-≦ Blo■ lm ψメ」IJ｀こ‖
岬 uS`[14]り 一ヽ 訓 静 メ らし

と管
…

Ⅲ Iゝ J●メリ1‐劇

～

』 Jメ 1^^Oル
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ヽいLっ J‐JIい‐Чど型し島五く'… Ⅲlキ ■≦りさⅢo勇 Bio■im ψメ」|

出

“

JI■り」いし井 JヴJコIJ∴ =‖ ύ りIJ`ψリリILメIⅢⅢⅢメ
榔 ‐ 井

"げ
り」L」 出 丼 J岬 |もう́ ぅⅥ`導

」1挙
`み‐ りⅥ

¨ 」 ●メ岬 い Ⅲ LJゝ ´ ‐ J`[5]●LIメ |い やメ リ |ご
“

1ヽで占喝

7」中 Bionlm maturation phase ζ■●ulジメ』ぃ
`夕

」IJ I`‖
`´
,ぃ ● メヽ |

許 げ』 |ヽ くヽLL 15‐ 県^咆 =脚
|ン J£L10‐ い ‐ ,=脚 |ひ J。し

け リリ |ユ型 」IJ° r37ひ と ヽ■ りヽ。(ン も脚 |こり |ヽ。軍 ■ JJ口|げ出 」 メ とぃ■ り |

ヴ」(´ めゝびlυ」|■挙メIJ[5]り ヽ̂』 4 ・` 」し≦夕|ゝ ,1^｀
ミ1_llこ国|ス

=バリ
CONS JI名中国ユ:鷲ミ̂〕 こ|,Vl ιり̀お

ミ`,ヴ,」|」 =`‖ ύ ごしヽ 月 |スユL・ ヽヽ,

.S′ψ力α″″ιだし■び0分´し いヵや̀ら
t(1 9ilし

(4)`リリぃ。                   (5)`υ り‐・                   (3)`υ り‐‐

` 8518%甲 一」に■SЫ t乱釧 こぃ げ上 IⅢoしッ|●い1 ^ツ |●|(3)JJ、コ|‐ メ

い災
…

占 ヽヽ lJ」1出|―・
yl● |[15]。メ もL.げ 出 |ゝ J JIメl.μ 14.82%

"し
‐い 、メ6。しヴメ |」 ∴

=‖ 亀メ劇|―‐
― StaphylococcuS Species

■ヽ
“
♂し|`´ Lヽ.l rill●

J≦Jl●lc■ユJ`´ ・` 」」J``_ハ |ム ニ`ン こ|メ|“ 五Lヒミ̂

St"力 いメ■ '́■
‐llバ ,ヽ3695%～い■ Stap″ ッ′Os″s ひ ■Jヽり|」ぃL´YI

3_"年■ スJ`yl JJ^Yぃ ●
“

L」l,3・・ヽ 1^‖ J■1_“yl J≦|´島Ylり≦|力ο″ブ″ぉ
高‐・ 14」1‐ ^‖ 3、■■lJ Lメロ|もメ 卸 |●Yゝ』■ ヒ

“‐ も脚 IⅢL封L`6.52%
.[16]■コ |」■L・Vし ●Ll・ ^‖ ュ

“

、 s`ち
‐・ 』 LりLJLL

「
 ´

(2)6り」囁・

(5)`υ´ (3)`υり‐‐
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■IJコ 1,、い
'●

国=^“ ″却い口出しぃメ
'ル

コリ1ひⅥ執口y■コ1■押 |●り,釦 |ビ,lⅢ■お」み
。」し

i.rr*Yl qu:l i4ilt , ,, "rtt

■

，́
´

　

　

　

、
‥

`｀
ヽヽヽ

`Api.Staph い ご
出 」■井 ´メ ld一サ 剥 |…

Ⅲ 夕  (4)JJ‐
Lメ洒 I Llヽ loい」J」 I Staphylococcus spccies`ツシ ´ 黎 01ご国 |´ ｀` 去

Jl

こり |む光 JI・y,』
■

出 ´
』」 mann■ol JLン出 ♂ じ尋 し もり」 ●メ ■|」

:JttLAllり 」ヽ戸 。ル●墜ヽ IL許 |ム1‐
|

砕 ♂ しよ勇工J」■』6ン‐」しLうDり1上寧 ひ_」 枷」|もうメ出 |●lヵ劇 |｀メ |… 1

Stap力.ッあszs,S′響力 αψブ′お ,StⅢ ひ 」53.22%1'… 1'コタ■(33)tA工じ

た″′″s and ヨ彎 力 sοブz″ノ

J二■411口 6´ヨ |夕●りしj坤 I Llヽ 1しr劇 枷」 |ヽoメロ |もし脚 |い_漁 -2

S′ψ力οψルお , Sr″カ カοカレ′ ひ ,2580%二■Ⅲ コ,(16)L。工 凄 gilし

and S`″力響プル′〃JJis・

1,‐ 1● ,(13)い 工ヽ ひ諄ヽ押 しJ_諄口 IJ“」3脚 |た

“
J●しメロ|●メ |‐ 3

St彎みα″′′″sO■」20.96%
sraP力 い_メ|。μ L,‐`ヽ o勇ツJjll」』り■ンぶJこ」コ|ヽ |メ ♂1ボ1主 ^｀ い
Jこ 』勁 `[17]d仰』り錮 6ンロ icoNSいり≦ い増」ld』ユ出しα″ιクS

¨ St"力 α″′ο容 脚
1｀ J,3り墨 げ

Lリツ≒井 勢 ゛ |」―・ サ釧 |“上 J rrり |

L.j】洒I Ll‐1げ上ぃり」りヽ上|ヽ´ `´
ハ`

`src力 αν″νs●ツ

"¨
●りCONS

.[18]りIJL」
“ど♂り りゝCOagulase negat市e

coagmase negttive(CONS)|ギL♂|(Viruに nce factors)をメ|ル|メ 」

こ嘔 |`0対 dase■夕 |`Catalasc～´り岬 コ |メ」 ち蒸コ IJ■ Jるりぶコi Staph

ゝ 墨
`タリJIこLI`1よ ミ̂ り lり乎 メJ≦ り・L_o,メ ,」 1亀J二

`e』
J」|″JYI

い
"型

よ釧

～
,ylこ出 |●|`[5]ψ男口lJ・ 3‖

こ
Ll・」」ぃメロ lo二 Jル |″

CONS■脚 Ⅲ ツ|いし墨
`マ■畠|夕|´ しゃJ」J。 (´卿 Jコ|″,Vし

●メロ|め,コ |●´携」|えコ|りむぃ脚 |・ユ ム」
"こ

島■げJ酬…|り』r… …メリ

.[20][19]St叩乃α″″ι富″ L"も メ`ロ|。  ゝ`tiぶ こ_J～」 |ヽ‐■口 |

|ヽ :3‐

´ 1  コ 1
|“ツ11.ヽ ‐ヽ

`

…

Ⅲ ll        
“
』 Jヽ`ツ1口J“ヽ1

3695     1   17(10 Non B F +7BF) Staph. rylosus
2391   1  11(9 Non B F+2BF) Staph. aureu
1304   1  6(4 Non B F■ 2BFう S`ap力 οα′″お

う
‘ 3(2 Non B F■ lBF) SlaDh. hominis

869   1  4(2 Non B F+2BF) Staph. lentus
1086   1   5(2 Non B F+3B F) Staph. epidermidis
8519     1             46

11」出IⅢJ‐‐YI

125 1 srα′″″ tos″s(BF)+ Sraρみ C″′′,s

125 1 S`ρ″χッた,パ(BF)+S″′力 HO"'″ Is

125 1 St曇型 ′の塑 FttL S⊆菫″″′パ

125 1 Staph. aureu (B.F .)+ Staph. honinis
125 1 srα,ね α″″″+Siap″ σ″ ″お

1 S`α ″́ ′́′′θ″″′ZIs+ 辞α′力 ″0″
'″

お

1 Srα,″ ′θη′
“
s+ ,αp″ σαρ″′s

1 Staph. hominis + Slqph. sciuri
1481 8

54 こ 型

…
F):(BiOnim Fonlnation)
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20011`71由」|`22｀ 1ヽ ^ll

～
ジ“

こュ」IPル ムムM

レシ』lJ¨」10さツl甲甲|ン ■」j lococcus

ハ 」|●Sy!甲甲 lン ■J)」I Staphylococcus species lメ 卸 =L」
lこ iメリ!ス上L:5‐ JJ■

しメ 申 |ふ 」 ♂
到 山メ |`りし ■ ふ メ リ 出 当 に多 り 卸 I Ⅲ Ld理 (5)JJ却 |

Lり 許 与週l●y」口|ヽぃi`― が■ がJリロ14≦国lj≦り |♂ メ

♂b(20%,15%,10%)_メ |ル NaCl許 ヴJL」I Mannitol salt agar

郷 t載螂
1甜
戯謝 」」鴇:懲」ЪI漁躙

ol[21]ⅢIJ“jLげ け ■ り |ゝJ～中 11l LぴⅢ JJヽ
｀
=‖

出 メ ≦
ヴJNIJ・｀

=‖

♂ `5。
6%cギ Lふ 」が メ 。J磨 し 卜` (ち ニメ ヴメロ IJ∴thひ‐

1・ ‐国 |●11く 、1にJI

許 いυ≦い 。外 `゛
い1こ 」●y」口|び吟●|‐3200/oJ 15%リロ|■コ|メ|メ |

(6)´υ6り

「

‐ll♂
～

´区 maturation phase‐ 日|リメ共ヴメ」IJ・ l=‖ 醜́
Jメ |´ 中 Ⅲ JJ口 |い刈 1社巳 Jひ らJヴJ[22]り |」巳 ILど ♂恥 |ゝリ

出1工1^hJ Chelating agents a響 二」| ル |メ|` 2 NaCl , CaClご Lo ■墜SI

い 1麹劇 Pattial lossひゝ ●1壺 JIゲJ Animた robiaヽ ■ JJ年 ス`Jメし

。ヴメ」|・ 1・t=1ヽ

山Y_丼 こ■J Api‐ staphけ
“`ご

しJ～オ J層」l藁 メロ 1しル甲 ご
L:4‐J♪

Mannitol Salt ユコロ」 」し毎ふメ 1メ L3LげLレメ |

NaCl“い」|メlメ |

c′
lSユ l  」だ、」  l 赳ュト」|もメ |20% 15% 10%

16 20 20 Staoh. xylosus

9 Staph. aureu

6 7 9 9 Staph. capitis

2 2 7 Staph. hominis

4 4 Staph. lentus

3 6 Staoh. eoidermidis

0 1 1 Staph. sciuri

38(61.29%) 41(66.12%) 62(100%) 62 ψ 』|。」 |
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こ lJ占」lJヽメ 」1白lJ L^‖ υ _`t漁 暉 JJ“ メ |」Ш 」1いりl甲専 iVヽト ロ l■メ ロ l● lリメ 」|と り l… JJ'
さ井

(6)6υ

“

♂ ←
出 ´ し島 ミ`1・ “̂‖ こJal二 JI ob■ staphylococcuS`Y_"い ・“ヽ ゃ

ヽヽ 1´

oい 」`私JLヴ」メ IJヽ主
=‖ 亀」串 |い興 |● IJり鋼 |●Y"●メ |ご事 `(6)Jり、

J二 ^。い 」 ビ 面 ・・・t●メ |工 山 yり |■上 IJ■ J[2]亀 ■ヽ1…1山ロ ニ ^、゛ |

●K年 1へ 114ュ■ り|ヴメ |・ l・1=11～■LCコK・ |」P93.54%二 1…11'Ciprofloxacin

6ツjド]け → ●メ ■ |しⅢ  rrun(50-14)J二 ^111早 山 y」
メ |こ

十 J与 コ 11lL｀ ハ
μ

[2]‐J.75.80%1ヽいヽ1l Pencillin J Fusidic acidヴ 」ヽスる°い なりLⅢ Jし |

【́、、二
」 区

`Lメ メ ≦|●JS■ メ |● |」 ・・ ^‖ LJ口 16ぅ ‐ヽlJl coNS凸 Y_"01

。こJIひ 亀ミ`t・
^‖

`国
、ス』ぃ 」ご国|

卜 」loもYI■甲 |ぃ 」り)」I Staphyloooccus Чメ ■リメ Ⅲ …ヽ ‖cnヽ ご出 :6‐ JJ‐

●　
●

」ヽ脚1凸日 =^‖ 辞岬いメ |

Llii*l ir l5ll crlrt*:".ll F ,

コ」メ !IJ`メ 1CIP FD P TE GM C VA AK TM E FT

42 10 49 0 32 30 46 65 25* 0 19* z.I.Z`Li^ジ墨

(mmμボヨ|

Staph.

rylosus
S R S R S S S S R S R.ヽいLyl

36 10 40 28 0 29 16 30 う
Ｚ 30 Z.I Staph.

xvlosusS R S S R S S S S I S R.

40 0 20 19 21 19 30 20 0 22 Z.I. Staph.
xylosusS R R S S S S S S R S R.

0 34 29 30 19 30 10 う
Ｚ 29 Zo I. S′

`Pた
〃′οsだS R S S S I S S R S S R.

40 0 20 32 17 20 う
ι 32 19 17 Z.I. srapみ

χvras,sS I R S S I S S S I S R.

39 12
つ
‘ 30 19 20 29 Z.I. St"た

Ⅳ los“sS I S S S S I S S I S R.

9* 24 25 23 Z.1 Srap力 .

wlos,sR R I S S R S S I I R.

0 20 20 23 22 17 17 Z.I

勒赫
S R R S S I S S S I S R.

39 10 0 20 24* 19 う
ι 14 17 16 Z.I。 Staph.

jryrastrsS R R S S S S S I I I R.

30 21 24 19 19 21 20 う
乙 29 う

ι Z.I srapた

〃′∝霞S I R S S S S S S S S R.

37 10 30 24 25 20 20 24 Z.I sr響カ

〃′as雷S R S S S S S S S I S R.

9 10 21 う
多 20 0 Z.I. srapλ

ッrasぉ (B.F。 )S R R R S R S S S R S R.

52 24 48 27 44 う
‘ 27 41 50 9 Z.I。 SraPみ

7rastts(B.F.)S S S S S S S S S R S R。
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20011 `7 rn」 |`22｀ 1ヽ ^h
l;-'-n*ll a].41-

40 0 25 20 29 24 Z.I Staph.

.rrylosus (B.F.)
S I R R S S S S S S S R

27* 19 20 23 14 24 つ

´
21 Z.I StaPh.

rylosus (B.F.)
S R R S S S R S S S S R

16 10 22 14 14 20 0 16 Z.1. Sr″力.

ソ ω
“

(B.F.)
S R R R S I R S R R I R

29 41 32 29 25 12 Z.I srapた

7ros,ぉ (B.F.)
S S S S S S S S R R R.

45 24 0 25 22 30 Z.I srapた

77os“  (B.F.)
S S R S S S R S S R S R.

44
う
ん 27 20 20 19 Z.1 Srapた

だソ′οЛ●(B.F.)
S R R I S I S S R R S R

22 20 29 34
う
ι 30 0 Z.1 Srapカ

五ソ′οs邸 (B.F.)
S I R I S S S R S R R.

14 24 29 20 20 22 21 Z.I Staph.
aureus

S R R S S S S S R S R.

40 21 0 39 40 24 29 44 Z.I

勒
¨S I R S S S S S R I S R.

0 0 20 20 21 27 0 0 Z.I 勒
¨S R R S S S R R R S R.

40 10 0 22
う
‘ 23 Z.I Srgρ力.

α

“

″ι′S
R R I S S R S S I R R.

46 0 0 22 24 0 0 27 0 0 Z.I 勒
“R R S S R Ｒ

一
３７

S S R R R.

45 0 0 40 Z.I SraPカ

αッra″s42 う
ι 20 32 0 0

S S R S R R S S R R S R.

9 0 25 21■ 21 12 20 16 Z.I 勒
¨Ｓ

一
３９

R R S S S R S S I S R

う
４ 40 30 30 25 20 30 26 20 Z.I 勒

¨S Ｓ

　

一
１０

S Ｓ

　

一
３０

S S S S S S S R.

0 20* 19 24* 19* 14 Z.I 勒
¨S R R S S S R S S I R R.

0
う
ι 12 9 0 20 Z.I srapカ

α″′θνS
S R R I R S R R R R S R

20 24 29 24 14 20 Z.I StaPh'

aureus (8.F.)

S R R S S S Ｒ

　

一２６

S I R S R.

14 0 Z.I Staph.
aureus (8.F.)30 29 32

Ｓ

一
３９

S S S S S S S l R R R.

9 10 25* 19 27 Z.I Src′カ

S R R R S S R R R S S R α

“

″θンStD.r.ノ

29 0 16 19
う
４

Z.I sr″力.

θq′メris(B.F.)

S R R I S S R S I R R R.

40 6 43 46 45 47 24 0 0 Z.I Staph.
capitis

S R S S S S S S S R R R

0 26 30 50 30 25 Z.I Sr″カ

θqρ′rお

S R S S S S S S S S S R.

23 19 Z.I Srap力 .

CaP′′お

S R R I S S R S S I S R
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Jυ諄」lJヽメ」1山IJ=^‖ ´ 口 ぃ 、LIJぃメ |ごL」 |●ЬYI甲早」ヽ 4トロ1■メロ|● lJメ」|こ 1メlc´■壺J4丼
●井

一̈
ｒ
７

　
　
　
　
　
　
　
　
．
．ヽ．．一ヽ一．ヽヽ．．．． 一一一一

50 37 27 30 27 う
４ 21 0 20* Z.I &響カ

εq夕ris
S R S S S S S S R I S R.

42 26 29 23 28 34 22 17 Z.I.

勒物
S R R S S S S S S I R R.

42 25 20 32 0 0 37 45 0 0 40 Z.I Srapた

`α
′ノ′お (B.F。 )

S S R S R R S S R R S R.
20* 0 19 26 16 う

４ 25* 0 Z.I. Stapた

Oαρ′′お
S I R S S I S S S S R R.

8 17 19 14 0 16 Z.I Sr響カ

c"ルお
S R R I S I R S I R I R.
40 0 6 20 20 つ

４ 14 24 17 0 0 Z.I. Staph.
epidermidis

S R R S S S R S S R R R.
0 0 0 0 16 20 0 0 Z.I. S′″ 力.

1 R R R R I S S R R R R.
19 0 0 0 0 23 0 0 Z.I Staph.

epidermidis(B
.F.

l R R R R R R S R R R R.

0 0 0 0 つ
４ 14 0 0 Z.I. Stαp″

=メ
a′

"′
″′。

I R R R S S R S I R R R.
21 0 0 0 0 0 0 21 0 0 Z.I. Staph.

epidermidis(B
.F.

S R R R R R R S R R R R・

14 21 0 7 7 21 14 24 10 20 Z.I. Sra,力 .

ク′滋認 メあ (B
.F.

I I R R R S R S R R S R.

40 10 つ
４

う
Ｚ 27 23 17 う

Ｚ
う
乙 20 Z.I Staph.

hominis
S R R S S S S S S I S R.
40 10 40 30 32 25 27 30 Z.I. Sra″″

力ο″レお
S R S S S S S S S S S R

10 20* 20* 19* 24 17+ 14 Z.I Staph.
hominis

S R R S S S R S S I R.I

30 0 20 16 23 ‘
υ 12 Z.I Srapみ

力ο″レお
S R R I S 1 R S S R R R
29 7 0 0 19 29 0 14 Z.I. S′″ 力.

力ο″レお (B.F.)
S R R R S S R S S R R R.
29 9 0 19 20 19 12 30 20 0 Z.I Stapカ

みο″ルお
S R R S S S R S S R I R.

14 0 32 20 22 25 16 0 21 Z.I. Staph.
hominisRS R S S S S S S R S R.

レ

ぞ
●

　

　

‘
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12 25 27 う
ろ 26 16 Z.I Staph

lenlus
S R R S S S S S S S I R

う
４ 6 0

う
ろ

つ
‘ 21 14 9 Z.I 勒

励S R R I S I R S I R R R.

27 0 0 24 17 24 10 Z.I Src′カ

ル″rお (B.F.)S R R S S S R S R R S R.

45 10 41 30 う
ι 24 25 40 25 30 Z.I Sraph.

lenlus
S R S S S S S I S S R.

44 10 41 30 22 24 40 14 24 Z.I. 勒
いS R S S S S S S I S S R.

0 16 10 16 8 Z.1 Srηカ

ル″rtrs(B.F.)
S R R I S I R I S R R R

47 0 25 29 20 29 24 0 Z.I. 卸
“S I R S S S S S S R S R.

FT(Nitrottrantoin)300 μ g

E(Eヮthromycin) 15 μg

TM(TObralnycin)10 μg

AK(Amikacin) 30 μg

(B.F。 ):(B10flim Fomation)

20011`7」n」 |`22｀ 1ヽ ^ll
1., r-ii*l! frlt.l+.

VA(VancOmycin)30 μg

C(Ch10rOphenicol)30 μg

GM(Centamycin)10 μg

TE(TetraCyclin) 30 μg

ヽ国|コこ よ |。 もメ卸|●りこコ l∪二→o,J:*

Povidoine iodine solution `Iodine solution(20/0)り JL●|(7)」Jコ |ごメ僣

●K IJい るり|』副・醜ぃ.OK山|が Gention宙 olet solution(0.5%)`(10%)

ol亀ぃ`P<0.05`二響
～
■“

亀E爛 |●|、」61脚 |ふ の し井 Lメ 出L

mm(16.5± 28.1)甲 1 1lLl^メ調 」、_^ごLI`´ ことIS′qリカ.σ9′′″むリメ範

Stαp力.s晦 宙olet solution Gention JI■」l mm(57‐ 13)●
``」

|

(9.74± 14。 14)L要コlta」
`ψ

μ出出 許 |:´ ことl stap力 .χノあs″sJ力οη″″j

讐』メ|“μ mm(27‐0)o``」lmm(7.14士 H.30)`mm(30‐ 0)oK`」lmm

cFり|ヴ」|[23]り|りじIL″ ■`出|・ゝ滲
“
りPO宙 doine iodine solution■

“
よい

。
～
。メ」1山 |リメロ|｀一L__Gention宙 olet solutionひ 国|メロ|

ヴメJJ∴ =‖ ひメ ニ

“

上 上

「

島 ム Ⅲ メ I Gen● on宙 oにtJご国 に 1ヽ ・ス」

ヴ
'釧

J・ 1二 ‖亀メ」|●Vメ|ご→ ●に ぃ 亀 ■ヽ1・ ―‖出1脚 1亀島げ
亀りLBio■lm

J∴ =‖ メ ロ‖ゝ 1`‐ り
Ll∴J社L° (ン Ⅲ メ 11・ ハタハ LL● |ンこ

“ `K■
・:´ 1^1

♂ ←■ンL≦ Gention宙 olet solutionメ■ハ
“リメ豊ヴ」|夕国|け→じ■ヴメコ|

●ロツ1許 メタ Gention violet solution(0.5%)じ J‐ 01出
`"」

。(7)3。い |

。ゝ ひ品」
“

`いYIこ

`●

J国いり
～

。メ」1山 |リメロ|ぴ
`メ

■IJ｀=]醜´ JIジ3j♂ |

J`t=‖ 亀メ |～。JL」|●しJL』 争 ヴ」|ひメ |卜 ゝ|ひyl甲甲 |こ 光 ♂ 6メロ |

・
|ヽ■1・ “|こrυム

"Jタ
エ リ|●|メ Gention violet solution rlヽ

ミ1・Jご■ Jヴメ」|

静 脚 1管´」 スヽ』 占`出綱 J日 リヽヴヵ国 IJ∴
=‖ 醜メ ♂哩`y山

国・・ 』

.■t´

"二

l…ハ‖
～
oメ」1山 |リメ」|

P(PenCillin) 10U

FD(Fuidic acid)5μ g

CIP(CiprOnoxacin)5μ g

“LヽミlⅢ ^1■ |メ■』(mm LtL L:ttlliib. Jti Lb-"-, dJl :7- cJl+

lodine          (20/01

Povldoine lodine

(10%)

Gention violet solution

(0.50/● )

■J)」lヽ月 |

MeantSD Range McanttSD Range MeanELSD Range

ll.3± 7.1 27‐ 0 8.4±5.3 18‐ 0 27.2± 10.8 55‐ 17 ヌrψ力.|ァ′οs“s

1.9EL2.8 18‐ 9 12.摯5.0 23‐ 0 23.0±4.4 35‐ 18 Jtaph. aureus

3.5±2.8 18‐ 11 13.8± 2.3 16‐ 10 22.7±3.8 30‐ 20 S″ρ力の滋 脇 JJis

1.4± 7.5 20‐ 0 6.6±5.0 11‐ 0 28.1± 16.5 57‐ 13 〕rap力 σαρ″お

3.は 8.1 26‐ 0 14.1± 9.7 30‐ 0 24.9±4.3 33‐ 20 ,た 力ο″ルお
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山L"‖ F,sげJり
`メ
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iJb L,t-'i-tJ d iJ^lli.#l+ll j* +L ,Lr (6)_r (5)_r (3)_r (2) e_:cj:t"+U aJ-,Jr+ .2
eLl.:, c.rtrrJt 6sp= C,*J, .s_r=yt cjl:rlt+ fuJ$. tisVr'j a.t.i 1gr e9,i ;_lt^,i

.r rre_.1l+i.Yl cul3l a-:e .,Jc :t-:cYt+

drl+t'::':*Y1
,''-.,11 d)ti 0. kJll d-Jxli 

".ill 
(:1il1i1.,,yl ,_r+ 

"-l 
us

dl.:iYl $ il.u-" tF#_i 6;L.r iJt: pt.si-t-r A LL"IJ i*W,' j* lL clLi r<0 l-sc
oEl'Jl e-n- 6:^+JJ ,1,-.,11 qf 6JJSill iili-ll 6J1-,ilt LJlrr,lrii-tJ 6lJri.ll #q.,Je
6UJ,ll p3+s.:jc dEJ Cl!^Jl ,j+-ill it^rt1 L-;^, t-Ui:t otc-!. L.,_.ri. ri"!-N,

.' 'i$ll
-ll ilr,- i$r 4j*j 6JL^i illr rr\ri..,L d Ll,-! qr-tslr j+ _,r:L c,rLi r>0 Lrj.
giri-Nj crQ,Jt rF ed-r ail:;. iJr..,i qJr3: priiil, Jrr.i^tr i! ,,]". dl.:iyr

. 6J*5ll etj;*ll p;+s :ic dE, ,jJ.t^ll ,r+-,nl i ut1 l-ri.J I Lril rt +y L-Ji.

F-2L工 θ 整 里 1ジヨ lL‖ 出い ン Lル :1‐ J」ヽ

n θ M.L. Bayesl Bayes2 Bayes3 Bayes4

10 0.4 0.0153 0.0205 0.01428 0.0173 0.0257
10 1 0.09588 0.12807 0,089269 0.108237 0。 1605
10 1.6 0.2454 0.3279 0.2285 0.27709 0.1096
50 0.4 0.00342 0.00361 0.00337 0.003500 0.0037603
50 1 0.02141 0.02257 0.02109 0.021878 0.023503
50 1.6 0.05479 0.05777 0.053979 0,056007 0.060165

100 0.4 0.001666 0.001717 0.001649 0.001687 0.001755
100 1 0.010414 0.01073 0.010304 0.01055 0.01097
100 1.6 0.02666 0.02747 0.02638 0.02699 0.02808
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r:l L.Ibg i-l-Jt J#iil lJ"ill ot q{ 井

n θ M.L. Bayesl Bayes2 Bayes3 Bayes4

10 0.4 0。396 0.0205 0.0329 0.0329 0.1534

10 1 0.09588 0.12807 0.20563 0.2056 0.09588

10 1.6 0.24545 0.3279 0.5264 0.5264 0.2454

50 0.4 0.00345 0.00361 0.00395 0.003948 0.0034

50 1 0.0214055 0.022567 0.02468 0.02468 0.021406

50 1.6 0.054798 0.05777 0.06317 0.06317 0.054798

100 0.4 o.001666 o,00171698 0.001803 0.0018027 0.0016663

100 1 o.010414 o.010731 0.011267 0.011267 o.010414

100 1.6 0.02666 0.02747 0.02884 0.02884 0.02666

20Oll ,7.ujl ,22 .:l*lt 11-"-j:*11 frlt +l+.

lLミ 11」
“

´ユコル :2‐ J

F)v.ba 4.]-llJ$IJJI6!yLr- :3- ir'+

F‐21^ヾaθ
=J‐ ^‖ ,」(M

it-rllJ*;e .J- 
"!

n θ M.L. Bayesl Bayes2 Bayes3 Bayes4

10 0。4 0.01534 0.204916 0.058599 0.043952 0.014444

10 1 0.095877 0.128073 0.366249 0.274699 0.0903

10 1.6 0.2454 0.3279 0.9376 0.7032 0.2311

50 0.4 0.003425 0.003611 0.004456 o.004181 0.003384

50 l
∩0,1406 0.022567 0.02785 0.026131 0.021147

0.071301 0.066896 0.05414
50 1.6 0.054798 0.05777

100 0.4 o.001666 o.0017169 o.009256 o.0018595 o.0016535

100 1 o.010414 o.010731 0.01204 o.01162 0.01033

100 1.6 0.02666 0.02747 0.03081 0.02975 0.02646

1^、 aヽθ ψ卍 lL― l・b“

'“

:針
‐υ」→

n θ M.L. Bayesl Bayes2 Bayes3 Bayes4

10 0.4 0.245 0.2739 0.2434 0.2554 0.3034

10 1 0.2450 0.2739 0.24342 0.25543 0.3034

10 1.6 0.2450 0.27391 0.24342 0.2554 0.3034

o.116799 0.1 181 0.12156
50 0.4 o.l1717 0.11952

50 1 0.11717 o.11952 o.116799 0.118107 0.121561

50 1.6 0.11716 o.11952 o.l16799 o.118107 0.12156

100 0.4 0.08138 o.082509 0.08103 0.08187 0.083355

100 1 0.08138 0.08251 0.081028 0.08187 0.083355

100 1.6 0.081378 0.08251 0.08103 0.08187 0.083355

11^ヽ ta ρ -l-Jl ,$ill (MAPE) ,i[.ll .r+*JlE!I:" :S--9:+

Bayes2 Bayes3 Bayes4
n θ Ⅳl.L. Bayesl

10 0.4 0.245015 0.2739 0.3429 0.34290 0.245015

10 1 0.245015 0.273909 0.342903 0.33429 0.245015

0.3429 0.3429 0.245
10 1.6 0.245 0.2739

50 0.4 o.117169 o.11952 0.12419 0.12419 0.117169

50 1 o.117169 o.119518 0.124186 0.124186 o.117169

50 1.6 0.117169 o.119518 0.124186 0.12419 0.117169

0.084430 0.08443 0.08138
100 0.4 0.081378 0.082509

100 l 0,081378 0.082509 0.08443 0.0844302 0.08137

100 1.6 0.081378 0.0825 0.08443 0.08443 0.08138
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r=2 \^!L 0 IVIAPL 1■ミ|1鳳 」
N θ ML. Bayesl Baves2 Bayes3 Bayes4

10 04 0245015 027391 0468666 0399965 024147

10 l 024502 027391 0468666 0399965 0.24147

10 16 0245 02739 0.4687 0.3997 02415

50 04 0117169 0119518 0130905 0.127347 01167349

50 l 0117169 0119518 01309048 0127347 0.l167349

50 16 0117169 0119152 0130905 0.12735 0116734
100 04 008138 008251 008718 008569 008109
100 1 008138 008251 0.08718 008569 008109
100 16 008138 008251 008718 008569 008109

`=■

■6メ¨Jぃ 」̀ J■ ry cj」 li t i袖コ1夕 ■1,L句ニ
」●1

1  ^ 1_  ^11

りJ ^^11

電酬 61デ毅搬拙li粧:淑宙日・
2. Sank Dye and M. K. Das: Comparison of Bayes

Different Loss Function of al-out-of-2:
System(2009).

3. Podder,C. K., Comparison of two Risk Functions using the pareto
Distribution,Park.J.statist,vol. 20(3),pp367 -3? 8 .(2004).

.(2010)。 |■
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