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StudyofthetnhibitoryEffectofLactobacillus
on Some Food Pathogenic Bacteria
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Universitv, Baghdad" Iraq
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i,4LiJl

a* (Lactobacillus) C,6SUI 't:li',c' dr ilJ" (o') * 't'

tl-:;1 ,.f+ e ,f i-U,ljt :l3.il 6ti:l os W'US ldt*t ;Lfi- Y i-iii;*

r c-,: l+-iL k+ ilj' (f ' ) '-" -r 'r $r '4+r;Yl ,,r 1+-:!l q'i$l

('r) ,L.casei (\ \ ) , L. plantarum (r r)3 L'bulgaricus t#l
JS ,t '":rl3 iJjo ''',i:rl i'f,;3 U-t*! Ji-:il ,rJc l:t&13 'L'brevis

6) 'Jl drJol3 .L.casei3 L'plantrum 3 L'buigaricus 1l;Yl

,L:.i*ll e-rJl.i.yl '-J-pS4l 6Y)- ' i:tliiri lLil SXll

Brucella,Bacillus subtilisPseudomonas aeruginosa

k-:t^! :-.., Staphyiococus aureus Escherichia coli 'abortus

IyIRS L ,-r ,-J' LL (t f ,r'r ,f ' ,Y t ' 
\ '\) d+ ir':Jl>, &ljil

6el-5;r11 .rll a.o.- (tA) LJ! :''tr\l ;;ii;r!j fr! Jl-*'qJ*lt
1$+3 iJ-l-,s i.-bil cJ'el L:ic L' casei ilj'il el*"'l'' Liltlt

.4-et-, (i,r) r+ Br. Aborn'rs iD-

ABSTRACT
Fifty isolates of Lactobacillus were isolated frorn

various food to"t... to investigate their antagonistic

activity against some food pathgg-e{c, bacteria'

identificatio-n showed that 20,13'11 and 6 isolates wete

belonged to L.bulgaricus, L'..plantarum' L' casei lnql'
;;;;it, respectiveiy' Depending on the most efficient

antibacterial effect, one isolate from eacho ithe first three

species *.r" "rutu*a 
for their inhibitory effec-t on.ivlRS

u!a, against Bacillus subtilis, Brucella abortus' E' coli' Ps'

L*giioru una 
-s. 

u"eus' Highes "ry"1:y:t: 
t"hi:::.l*

variois periods incubation up to 42 hr' With the exceptton
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Studv of the Inhibitory Effett of Ladobacillus on Some Food
Pathogenic Bacteria N.N. Mahmoocl & A.W. Baqirof L. casei inhibitory effect was not improved by any
isolate even rvhen incubation periods increased to 4g lir

INTRODUCTION
Lactic acid bacteria are invorved in the production

of fermented foods constituting one quarter of our dairy
diet. Such foods are characterized by a iafe history, c"rtain
beneficial health effects, and an extended sherf iife when
compared with others(l).

As a primary effects they reduce the (pH, and
capable to produce organic acids, hydrogen peroxide, lactic
pero,xidase diacetyl and other inhibitory is probably due to
combination of such factors(a).

Bacteriocinogenicity, already determined within
lactic acid bacteria, has been the subject of recent
studies(5'6).

The purpose of this study was to screen a number of
lactic acid bacteria isolated from different sources for
antagonistic activity against some food poisoning bacteria
after incubation for various periods of time.

NIATERIALS AND VIETHODS
Sources of Isolates and Strains

Fifty isolates of Lactobacillus were collected from
dairy products in Baghdad and in Abu-Gkaib.

Lactobacillus bulgaricus were purified
lyophilized double-strarn culture obtained from
factory near Baghdad.

Tested bacteria {Baciilus subtiris;Bruceila abortus
Sss, Escherichia coli ATCC.Z59?Z; pseudomonas
aentginosa ATCC278:;3 and Sraphylococctts al,.ers
ATCC25923 rvere obrained from Saddam hospital in
Baghdad.

Cultivation of Lactobacilli from Food Samples

. Arter preparine suspension from samples, I ml of
each was inoculated into 10ml of sterilized'MRs broth
(Man Rogosa Sharpe) in test tubes, then incubated at 37oC
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for 48hr under anaerobic conditions' The process was

repeated three times for purification purpose(l). Slants .f
ea;h isolates also were prepared on MRS agar'

Bacilli-Cocci Differentiation
Streaking technique was used to obtain individual

colonies from iyophilized culture on the Rogosa SL agar

olates were incubated at 370C for 48hr under anaerobic

tonditions(8). Selected colonies were thert transferred into

10ml of SL broth and incubated at 37"C for 48hr(e)'

Identification of the Lactobacilli Isolates

Suspected lactobacilli were identified by colony

morphology and microscopic characteristics; followed by

the biochemical tests which included; gelatinas test(I0); acid

production in litmus milk media(rr); catalase test("',

ammonia from arginine(t'); and sugars (glucose, fructose,

lactose, sucrose, mannitol, xylo se) fermentation( "

Detection of Antagonistic Activity
Petri dishei contained MRS agar were streaked by

Lactobacillus isolates previously grown in the MRS broth'

Dishes were incubacted under anaerobic conditions at37oC

for 48hr(la).
After incubation cork borer (5mm diameter) was

used to transfer discs to plates contained N{RS-Glucose

ug*t"' previously spreaded by 0. l ml of each test bacteria'
- ilut.s then, incubated at37"C for 24hr. followed by

measuring the inhibition rone(1u).

Threeofthehighestantagonisticactivityisolates
were selected and subjicted to same above treatment but

after incubation for (18,24,30,3 6,42 and 48)hr to determine

the ideal incubation period for production of antagonistic

materials.

RESULTS AND DISCUSSION
Cultural and Microscopic Examination

Typical colonies of Lactobacillus isolates grew well

on both 
- 
St and IvIRS agar after incubation at 37"C for 48-
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Study of the Inhibitory Effect of Luaobaciilus on Some Footl
Pathogenic Bactefie N.N, ,llahmoott & A.Ll/. Baqir
72hr Rogosa et.al.(r7) stated that SL agar is a suitabie and
selected medium for Lactobacillus due to its aciditv
(pH:5.4) and high content of Na-acetate in its formula.
MRS medium, on the other hand, encourages grofih of
most Lactobacillus species(l.

Slide examination showed that cells of the isolates
were long rods arranged in chains. gram (+; and non
sporeformers.

Biochemical Tests
Biochemical results showed that all strains were

gelatinase and catalase negative, but positive to the litmus
test when they exhibited curd and acid in the mild which
lowered the pH from 6.5 to 4.5. They were unable to
produce ammonia from arginine.

Table (1) shows that the Lactobacilli isolates were
differed in their ability t<.r ferment sugar sources.

Isolates (Lb-7, Lb-S, Lb-2 5,Lb_29,Lb_37, Lb_-+4)
were identified as L. brevis, while (Lb-6, Lb_9, Lb_lO, Lb_
17, Lb-?t, Lb-22, Lb-23, Lb_24,Lb_30, Lb_38, Lb_39) as
L. casei, (Lb-4, Lb-5, Lb-li, Lb-12, Lb-13, Lb_16, Lb_tg,
Lb-lg, Lb-20, Lb-27.Lb-2g, Lb_34, Lb-35, Lb_36, Lb-42',
Lb-43, Lb-46, Lb-47, Lb-49,Lb-50) as L. bulgarici,us. (Lb_
l, Lb-z, Lb-14, Lb-15, Lb-26, Lb_31, Lb_32, L-b_:3, Lb_+0,
Lb-41, Lb-45, Lb-4S) were belonged to L. planranm.

Effi ciency of Antagonistic Activifv
lvlRS agar was tbund to be the suitable medium for

studying the abiiity of Lactobaciili isorates ro oroduce
antagonistic substances against test bacteria( l6).

Results in table (2) show that Lactobacillus isorates
exhibited various antagonistic activities against the test
bacteria. Lb-3, Lb-24 and Lb-43 isolates oiLactobacillus
possessed highest antagonistic activity against the test
bacteria.

Sixreen other isoiates exhibited such activity against
four of the test bacteria but not against Br. AborruslilI
. Depending on the best antimicrobial activity, three
isolates: namelv (Lb-3) belong to L. plcuttarum, (Lb_24)to
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L.caseiand(Lb-43)tol.bulgariatswereselectedfor
further experiments.

Table 1: Ability of Lactobacillus isolates to ferment carbon

・     sources

し

　

ヽ
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〕
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・

・

Fermentation abilitY Isolates
symbolXyl Ivlann Suc Lac .Fru Glu

+(3) +1 +1 +1 +1 Lb-1

+1 +2 +1 +1 +1 +1 Lb-2

+3 +1 +2 +1 ，ヤ +1 Lb-3

+1 +1 +l Lb-4
+1 +2 +1 Lb-5

+2 +1 +2w +1 +1 Lb‐6

+2 +2w +1 +l +1 Lb-7

+3w +3w +1 +1 +1 LB-8

+2 +2w 十1 +1 十1 Lb-9

+l +2 一
，

+1 +l Lb-10

+1 ―ヤ 十1 Lb‐ 11

‘十 +1 +l Lb-12
つ

“
半
‐

，す
，す Lb-13

+4w 十 1
つ
“

―す +2 +1 ＩＴ Lb-14

+1 +l +1 +2 ‐十 Lb-15

+1 +1 +1 Lb-16

+l +2w +l +1 +1 Lb-17

+1 +1 +1 I I-U-tg
+1 +1 +1 Lb-19

+2w ，す
‐十 Lb-20

十 1 +3w 十1 +1 十 1 Lb‐ 21

+l +2w +l 一
‘

+1 Lb-22

十 1 +1 +2w ，十 +1 Lb-23

+1 +1 +3w +l 十 1 Lb‐24

+2w +1 +l +l +l Lb-25

+2 +1 ■1 +1 +1 Lb‐26

l+1 +1 Lb-27

+1 +l +1 Lb‐28

+2w +2w +1 +1 +2 Lb-29

+1 +2w +1 +1 +1 Lb-30

|
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Stud,* of the Inhibitory Elfect of Ladobacillus on Some Food
Boderia 」V,マlM蔽″θοご&′4.″:

+3w +1 +1 +1 十 十 Lb‐31
+2 +l ―〒 +3 Lb‐ 32
+3w +1 +1 十1 Lb-33

+1 Lb-34
+1 十 ■

‐ Lb-35
+3w + Lb-36

+2 +2 +1 + + Lb-37
+3 +2 +1 十 十 Lb‐ 38
+2 +2 +3 + + Lb‐ 39

+3w 十1 +1 +2 + Lb‐40
+2 +l +1 ―† Lb-41

+l +2 +l Lb-42
+3w +1 +1 Lb-43

+1 +l +2 +2 +l Lb-44
+4w l +l 工

‐ +2 ―〒 +l Lb¨45
十 1 +2 +l Lb-46
+2 ‐十 工

‐ Lb-47
+2  1  ■2 ＩＴ +2 +l ■ 1 Lb-48

+1 +1 ■2 Lb-49
+1 十 1 ＩＴ Lb-50

．
″
ヽ
　

●

●
ヽ

．

Table 2: Antibactial activity of lactobacillus isolates On

MRS medium (by disc method
Antimicrobial activitv a Isol mbol

+=(6‐ 1lmm)in五 bidOn dianleter
++=(15‐ 201111m)inlibidOn dalneter

4.

′ ´

lV ates sy

G(-) bacteria +) bacteria
Br..4borrus I Ps..lenry.i Ecο /1 θ slrbrl′ ,s S.oureus
十       1++ ‐ ，十 Lb‐ 3,Lb‐ 24,Lb43

+ 十 十 Lb‐ 1,Lb‐2,Lb‐ H.Lb‐ 14,

Lb‐ 18,Lb‐ 19,Lb‐ 20,Lb‐ 26.

Lb‐ 27,Lb‐31.Lb‐32,Lb‐ 35,

Lb‐39.Lb40、 Lb48.Lb■9
一
‐ Lb4,Lb‐ 5,Lb‐ 16.Lb‐ 22.

Lb‐ 23,Lb‐28,Lb‐33.Lb‐ 36,

Lb‐38.Lb41,Lb42,Lb45,
Lb■ 6.Lb‐ 50

，十 Lb‐ 10,Lb‐ 12,Lb‐ 13,Lb‐ 17,

Lb‐ 21.Lb‐30.Lb‐37

|‐ Lb‐ 8

|‐ ビ瑶3.■結t:載吉#2・
Disc diarneter = 5mm

，
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++-+ = (21-26mm) inhibition diameter

Effect of Incubation Periods on the Antagonistic

Activity
All three isolates gave high antagonistic activity

againstalltestbacteria(B'xfitilis:E'coli:S'atu'eus;
is.aerugtnosa and, Br.aborlrs) plated on MRS agar for the

periods of (18,24,30,36 and 42)hr'

Unfortunately, extending incubation period to

(48)h.showednoin.'.u'.intheinhibitioneffrciency
.*..pt in the case of L. casei isolate when it gave best

intiUi o.y activity against B. vrbtilis afteronly(18)hrof

incubation when inhibition zone reached (11)mm (figure

1)
Best activity gave by L' plantannn against all test

bacteria was achieveiafter liqhrexcept against B' Yfitilis

when occurred after (24)#1e':o)'

L. btilgariats gave best activity against S' aure.us

after (3O)hr and againsi (E'coti, Br' A^bor.nts and 'B' xbtilis)

after (36)hr, but after (48)hr against Ps' Aerugtrtosa'-"--"
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.4 Comparative Study of Coxsacki Bx Wrus IgM Response in Elisa
and IgM Nutrotiztion Test R AL _Suhail
specific IgvI against each serorype. It was found that
several of ELISA cross reactive sera had no detectable
coxsackie B virus specific IgM neutrarizing antibody to
any serotype. Furthermore, the high titer of total
neutralizing antibody may reflect the IgM neutralizing
antibody with certain specific serotype.

INTRODUCTION

Viral aseptic meningitis (A"VI) continues to be
common sporadic or epidemic manifestation of enterovirus
infections. Ivlost of the 69 Enterovirus serotypes have been
isolated from patients with (AM) with thcEchovirus and
Coxsackie B virus being predominant(1.2'3).

. The diagonsis of Enterovirus infections by virus
isolation procedure is usually not achieved until long after
the patient has been discharged from the hospilalia,5)
Detecting rise in the antibody titer by the conv,entional
neutralization tests CItiT) with paired acute and
convalescent phase sera from patients that is not always
possible, since the acute sa.mple must be collected eariy
during viral infections(o). on the other hand, early detection
of coxsackie B virus specific IgM indicaiing recent
infetion, provides an attractive diagnostic techni[ue. The
Coxsackie B virus specific IgM enzyme linked
immunoabsorbant assay (ELISA) developed by Banawola
and his coworkers in 1985(6) have proved useful in their
investigations. However, this ELISA I-er\,I is known to cross
react lvith other enteroviruses(l'3). Thus, it is important to
know the extent of this cross reactivity if w-e intent to
provide a serotype specific diagnosis for enterovirus
infection. For this purpose we have examined CSF, feces
and sera samples from patients with (AM) and control
patients by virus isolation, ELISA IgM, neutralization test
and Ig\1 neutralization test, for evidence of recent
Coxsackie B virus int'ection.
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MATERIALS AND IVIETHODS
Samples

44 feces samples, 30 CSF samples' 25 single sera

and 30 paired ,.ru iu*ples were collected from different

hospital's laboratories in Baghdad for virological

ii"Jtiig",i"ns. Six control samples were also inciuded'

Viruses, Antigens and Cell Line
coxsa&ie B virus(r-5) and vero cell line were kindly

prouideJby Dr. Nex Pacsa of Microbiotogy Departmelt l.n

if,. U.ai.al College-Hungary (personal communication)'

Purified (CBV (1-:)) for-use as antigens in ELISA and

neutralization test and control antigens were prepared as

described by Hannington et a1', 1983(7)'

Virus Isolation
Samples of CSF and Feces taken in the acute phase

of illness were inoculated into tubes culture of vero cells.

Culture tubes were kept for at least one week before being

considered negative. Identification of virus serotype was

achieved by neutralization with specific monovalent

antiserum that was kindly supplied byDr' Alex-P-acsaof

Microbiology Department in the Medical College-Hungary

(personal communication)'

ELISA IgM
TheELlsAtechniquewasperformedasdescribed

by Hannigon et a1., 1989(8). Briefly, 0'3ml of serum sample

was diluGd 1:100 with PBS containing Tween 20 at a

concentration of O.Osoh, was incubated at 4 C antigen and

the control antigens. After washing, alkaline phophatase

test included kno*n positive and negative IgM serum

controls as well as serum free controls' The mean reading

oftheserumfreecontrolwassubtractedfromtestreadings
io gire the ELISA value for each sample' The cut o.trt3l,"

was= calculated in each test run from the value obtained for

allthetestSeraagainstthecontrolantigens.Itwasdefined
as the mean absoibance value *4 standard deviations' Sera

r^IJ



A Comparative Study of Coxsacki Bx Wrus IgM Response in Elka
and lgll'I Nutraliution Test R. AL _guhuil
that gave positive results for Coxsackie B virus IgM were
re-tested after removal of Rheumatoid factor.

Removal of Rheumatoid Factor
A 30;ll sample of each serum was mixed with 200u1

of 1096 v/v suspension of heat aggre,eated human IgG and
incubated ar room temperature for L hour with si'aking.
After centrifugation for 1 minute in a microfuge thle
supernatant was removed for testing.

Sucrose Gradient Fractionation of Serum and
Neutralization Test

One ml of 1:4 dilution of serum in pBS was layered
o1lto continuous (12.5-37.5% w/v) sucrose gradient in pBS
pH 7.2, centrifuged for 2 hours at 2500 rpm in a Beckman
sw41 rotor. Ten one ml fractions rvere collected form each
sample. The Neutralization test was done as described by
Pozzeno et al., i989(3). The sucrose gradient fractions werl
tested in two fold dilutions from Z-ZiA

RESULTS AND DISCUSSIONS

Of the 44 samples studied a total of 23 (52.3%)
yielded a CBV (1-5) by virus isolation procedure, whereas

i9 (81.8%) produced a positive CBV-IgM response in
ELISA I_s1VI, table l. AII patients w.ith virus in CSF and or
feces rvere CBV I9VI positive.

Twenty five single serum sample and 30 paired
sample were examined, 13 of the single sera were CBV_
IgM positive. Samples were taken 2-g days after illness;
whereas l8 paired samples showed a significant rise in
antibody titer. The remaining 5 paired sera showed a
moderate fall in antibody titer. This seroconversion was
more obvious rvhen 4 patients rvere following up weekly
and their sera samples tested by ELISA I_sIvI, table r.

In all patients seroconversion for IgM antibodies
was demonstrated by ELISA the early samples taken
within l-4 weeks after illness had IgrV1foralifiveCBV

`.
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antigens. Thus, subsequently antibody level declined at

diffient rates for diffirent antigens. However IgM was

detected for 5 months in sample No' 1 and for more than 4

months in sample No. 4. The exact information on the

durationoflgr\zlresponsetoCBVisstilllimited,howeverit
has been recorded as long as 6-8 weeks(e''o) and 12-24

weeks(8).
Sera samples were fractionated by sucrose density

gradient to be iested by neutralization test against the five

60xsackie B viruses. The sera were also tested for the total

nzutralizing antibody activity against each CBV serotype'

Table (3) lllustrates results obtained with 20 of the sera'

after the fractionation only 10 samples had detectable IgM

neutralizing activity, while the other samples were negatlve

;, ,** nJutralizaiion test and showed a positive result by

ELISA IgM to all five antigens, similarity with total

nzutralizirig antibodies' From the 20 sera sample' 18

,u*pt., r-eacted with all five serotypes and qT:
considerably stronger readings in ELISA test' which

piobably indicates- recent infection. This conclusion is

irrpponla by the previous results, table (2)' which was

oUiainea with the sirial serum specimens from 4 patients in

whomrecentinfectionwasconfirmedbyvirusisolation.In
all these samples, the early ELISA IgM response was group

reactive against all five CBV serotypes but subsequently

U..u*" plogressiu.ly less so until after 17 and 4 rveeks

t..p..,ir.fy-their seia reacted with only one serotype and

three serotypes respectively; this loss in broader cross

reactivity *is also associated with rveaker absorbance

..uaingt in ELISA test. The neutralization test which was

.ppri"i with whole serum (table 3) does not differentiale

uli*een IgG and IgM antibody activity but in each of the

io fgI\,I nirtralizingintibody positive sera, the highest titer

of the total neuiralizing antibody reflected the. IgM

antibody specifically of th'e senrm' Iio*t"t' a trign titer.of

thetotalneutralizing.antibodydidnotnecessarilyspecify
;h; p;;rce of Igi neutralizing antibodies as sera No'

g,to. Similarly se-ra with high level of crossreactivity in

theELSIAlgMtesthadnodetectablelgMneutralizing
15

●
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and IgM Nutralizdion Test R. AL _Suhail
antibodies as sera No. 8,9,10. This may be due ro the
broader cross reactivity of ELISA Igl\{ within the
enteroviruses(10'i 1) 

and thii needs further iniestigation.
The method of antigen preparation appears to have

little bearing on the specificity of the test in which the
antigen is allowed to adsorb directly on to a solid pahse.
Since the purified virus ,prepared by heterotypic actiuity
when used in such test(7'8'r2). The ELI-SA may be maae type
spggific by using IgM cap..t^ulg technique or by uring
radiolabelled purified antigen5(13'rr).

For the laboratory diagnostic purposes a resr for
broadly cross reactive enteroviral Ig\I would be of more
practical value to recognize recent infection with only of
the very large number of enteroviruses. The actual infeiing
virus could then be identified by a more specific immunol
assays such as that presented in this study by type specific
neutralization test.

Table 1: Results of 44 sample tested for recent coxsackie B
virus infection

* Tested by virus isolation CBV (l-5)
**Tested by ELISA―

IttI

Table 2: The
Coxsakie B

‘

一
Ｊseroconversion and the cross reactivity among

virus shown by ELISA-I9VI test in four

Samples CSF* Feces* Single
Sera *t

Palred

Sera**
Total No. 30 44 ξ

フ
つ

¨ 30
No. +ve 10 ＾

Ｄ
う
Ｄ う

０
つ

“

sam

ControlNo Of
patlents

Weeks
after

illness

ELISA I
Bl B2 B3 B4 B、

・
２

　

　

　

　

つ

“

０

１

３

４

６

１

２

013
043
051
0.28

019
019

015
0:44

019
0.41

0.21

02

015
0.51

038
029
028
0_2

0.18

019
0.51

031
031
025

016
06
0.57

055
0.41

028

006
006
0_07

005
0.06

009
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Table 3: Cross reactivity among coxsackie B viruses tested by ELISA-IgM neutratization and total antibody neutrarizali6n tested in 20cqmnlpc

Serum
No. ELISA IgNII

Bl B2 B3 B4 B5 Cont. Bl B2 B3 B4 B5 BI B2 B3 B4 B5１
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Fi b r i n o ly ti c A ctiv i4: of T h e rm o s-t a b I e,4 I k al i n e pr ote as e s fr o m
Alkalophilic arul Thermophilic Bacitlus sp. S. At_lltanhvai
INTRODUCTION

Enzvmes are finding increasinglv wide use in
medicine. In particular a great number of studies are beins
carried out in the field ofisolation of microbial p.""ryrii
preparation which act as a natural fibrinolytic .*y*., o,
can exert an activating action on the fibrinoly'tic blood
factors (Szelenova and Bol'shakova, l9g6). The most
studied substances in this group is streptokinase from
Streptococci which at present is manufaciured by many
firms (Wiseman, A.1980), also tricholysin 

- 
whicir

synthesized by the fungus Trichothecium roseum
(Stephanova & Yulikova, 1977).

The study of fibrinolvsis activity of the proteolytic
enzymes of the genus Bacillus which is widely distributed
in the nature is limited although the alkaline ihermostable
hydrolytic enzvmes from soil Baciilus anracted attention of
many microbiologists. Petroius and rvorker mentioned in
i966 that the dissolution of fibrin from some thermophilic
soil Bacillus is more than casein and haemoglobin
digestion, also (Imshenefski et al., 19gg) pointed out the
thromboloysis and fibrinolysis activity of proteolytic
complexes of Bacillus subtilis and Bacillus mesentricus.-

- The purpose of this study was to investigate the
fibrinolysis activity of local soil Bacillus sp. lor its
imprtunes in medical application's for the dissolution of
blood thrombi.

NIATERIALS fu\D NIETHODS
Screening Procedure

65 local soil samples were collected. The surface
layer of sampled site was removed to l5cm in depth, the
soil temperature ivas measured during sampling and pH
values ivere measured using a pH-mete1. Thocollected ioil
sampies placed in steriie plastic bags. One gram from each
sample was incubated in alkaline medium pH (lO) (l%
peptone, 59lo yeast extract,0.lo/o glucose and lo/o Na2CO3)
at 50oC for 24 hours w.ith shaking. Then inoculated on
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nutrient agar plates several time until pure culture were

outuin.a. ireliminary assessment of extracellular protease

production was conducted by spreading a heavy inoculum
^fro, 

each culture on skim-milk agar olates which was

examined for clear ^i" io.**ion aher incubation at 40oC

ii, Zqlr, Bacterial isolates which showed positive

;;"il; in skim-milk agar were analvzed for nr91e11

;il;;, by cultivating in production medium (pH 10)

'containing (2% glucosJ, 2% peptone' 0 1% KHzPO'r'

O.Ozoh IrzigSO'ZffiO, 0.5% yeast extract and lo/oNazCOr)

at 40oC f6r zah wiih shaking ut 300rpm (Fujiwara and

Yamamato, 1995).

Measurement of Protease ActivitY
Protease activity was measured in cell-free

supernatants by the metliod of McDonald and Chen (1975)'

F;; routine analyses, the enzyme was incubated with 0'6%

casein solution as tire substrate' in 10mM borax-NaOH

buffer (pH10) at +O;C for 10min, the reaction was stopped

uytt,".uaai,ionof5mlofSYo(w/vol)trichloroacetic.acid,
the reaction mi*ture kept at 30oC for 10min and filtered

through Whatman No'6fiiter paper' The optical density.of

filtrate *u, *..rrred at 700nm' A unit of protease TlYily
was defined as the amount of enzyme that produce TCA*-

,oi,rbte materials equivalent to I microgram of tyrosin per

minute from substrate (casein) at 30"C'

Effect of Temperature and Thermostability
Proteases activity at various temperature Y"t

determined with casein as the substrate, sample o.to.lolo

solution in f OmM borax-NaOH buffer (pH 10) were held at

various temperature for i0min' Then 4 ml of substrate was

added to 1ml of cell-free supernatant' and assay mixture

was incubated at the selected tttpttuture for 60min' The

enzymes was stabiiized at high temperature by 10mM

^-2LA
To determine the heat stability' the enzyme

solutions allowed to stand in water baths set at vanous

i..p.ru*re fot 15*in, the heat-treated enzyme solutions

^'L)
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were rapidly cooled and the residual activity (%) was
determined at 3OoC rvith casein as substrate.

Effect of pE and Stability to pH
The effect of hydrogen ion concentration on the

activity of crude proteases was determined with casein,
over. the pH range 5 to rz at 40"c. To determine th"
activity at various pH values, equal volum e of O.6yocasein
solution and appropriate buffer were mixed and
equilibrated to 400c. Then lml of cell-free supernatan, *u,
mixed with 4ml of substrate, and the assay mixture w-as
incubated at 30'C for 30 min. The.rryr.i activity were
estimated by the McDonald-Chen methoa ltOZS)
. Stability to pH^ samples ( l ml) of culture iiquid were

mixed with 5ml of bufier of the appropriate pF! the
solutions rvere ailowed to stand at 40oc in *ut., uuti, ro, :omin. The remaining activity (residual activity %) was
assayed by mixing lml of enzyme rvith +ml of 0.6% casein
solution in l0m..V borax-NaOH buffer pH(10) ;;;
incubating the mixrure at 40oC for 60 min.

Fibrinolytic Activitv Determination

. Fibrinolytic activity was assayed on fibrin plates,
using Selezneva and Shakova (l9gb) method. ldnil oi
0.60/o (wlvol) fibrinogen solution mixedwith 0.3mI of 196(w/vol) thrombin solution in a 50mi flask. under the actionof thrombin the fibrinogen was converred to insorubi.-g;i
fibrin. Then 0.5 ml of culture liquid added to the ,urfi..
plate formed, the duration of iniubation at +o"c was srr.Tl: fibrinolytic activity units (FU) was expressed in
arbitrary units/ml culture liquid. One unit .o.r.rponO"a iofibrin lysis zone l0mmz in aiea. The rytic activity ornu.i,
dissolution was compared to that of casein aigesiion ,ra"i
the same conditions.
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RESULTS AND DISCUSSION
Screening oflsolates

Protease activity was detected in 10 isolates (6'594

of total isolates) which formed a large clear zone on skim-

milk agar. The productivity of protease production by each

of ten isolates (Bsz, 
-Boo) 

were found to produce

thermostable alkaline protease' The taxonomlc

characteristics of the two produces isolates are summarized

i" ItUf. (1). The isolatei could be identified in the genus

Bacflfus'according to Bergey's manual (Bachanan.and

Gibbonr, i978). tte nryo isolates were a typical alkaliphilic

bacteria because the cells could not grow at all in neutral

;;;i". (pH 7.0). The maximum growth temperature of the

two bacteria (Bsz, 866) are 70oC and 65oC respectively'

Thebacteriaexhibitedbothahigheroptimum
growth pH and temperature than those of the mesophilic

Bacillus sP.

Bacilltts sp. Number AH-101 isolated from soil also

produce thermostable protease but .could 
not grow above

55oC as mentionJ prlviously by (Takami & Horrikoshi'

1e8e).

Effect of Temperature & Thermostability
Figure 1, ;h;; that the optimum temperature of

enzymes 
-reaction were around 75bC and 70"C for Bsz and

g*'i;rp..tively in the presence.of Ca**' Thermostability of

it. proi.ure detected by measuring residual activity oh' The

protease Bsz was stable up to 75oC and Beo was stable up to

70 and both were inactivated by loosing ab9.ut 90%o of their

activities after a i5 min' exposure at 85oC' Figure (2).

The data suggesied that the casein substrate

optimaly hydrolyzed? nign^ttmperature about 70 and

75oC. These ,alues is one of the highest among bacterial

protease (Dann, G., 1970) and itJ higher than.-that of

mesophilic protease of Bacilhts sp about 20oC (Levison

and Alenson, t'elSl heat stability of most. microbial

pr*aut" enhanced by Ca**,- the Ca'* protect the enzyme

ictivity from heat inactivation to a certain extent but also
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the two protease were irreversibly destroyed ., SfC
showing agOo/o loose of activity.

. Trvo protease were irreversibly destroyed at g5oc
showine a90o/o loose of activity.

Effect of pH and Stability of protease to pH
From the figure (3), the protease Bsz was optimally

active at about pH l0 with casein substrate, but thl
optimum pH of protease 856 w&S one unit higher it *as
about 1 L

Figure (4) sh.ow the stability to pH. The protease
B52 was most stable (residual activitlr between 9g_100%) atpH value 5-ll but prorease Boo sirowed a less ,tuUiiity
value it was stable between pH 7 and I L

The enzymes retained most of its activity after
exposure to different hydrogen ion concentration.

(lvlillat. J., 1970) reported that alkaline protease of
Bacillus cereus was active at pH level 9 to io.i, (NI;;;;;
4, 1984) pointed out the protease complexes of Ba
stearothmophllrs was active and stable at pH-a to r0 for 30
mln.

Fibrinolytic Activity
The result of fibrinolysis (FU/ml) in comparison to

caseinolysis (CU/ml) are shown in tabie (2). The,*rfr,
indicated the highest aaivity of fibrin'dissorution oi
protease Bsz was about 400 FU/ml. This protease
distinguished 

-by 
having high caseinlirtic activity abtut 5.67

CU/ml at 40oC. The protease 856 fibrinolytic activiiy wa
740FU/ml, and this protease showed low caseinoiyti"
activity (2.57crJ/ml)- It appears that the fibrinolysis'of
proteases does not always correlated with its casinolysis.
This also was observed by (Imshenetski et al., f ggg) who
studied the fibrinorytic preparation obtained from the
bacterial cultures of B. sfitilis and B. mesentriars
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Table 1: Taxonomical
1360

Rods

N10tility
Ⅳlotlle

Central Central
C

Gram stain Positl

POsiti

POsitl
［詞詞

Positive -Positive
Positive

Gelatin llquifaction

E-.{r.,,lr"i 
" 

of starch
Positive Positive

Positive
Utilization o!n414!g
/r^+^laca onfirrit Positive

PosltiVe Positive
∩ vl月 .。 ハ ,r・十ivliv

70°C 65°C
Growth temperature

面画面五ls growth 8-105 8-12
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ABSTRACT
In  a greenhouSe experilnents, it WaS fOund that

incorporation of wheat re,idues into sOil signiiCantly

hhb■ed gro輔h,bn upttte,CH° rophメ l COntent and

nitrate reductase act市 lty in leaves Of Chickpea.In mOSt

cases,the reductiOn in gow

the reduction in the test p

suggests that inhibit101° fu

nitrate reductase actiVity ar(

wheat residues can inhibit grOWth Of chiCkpea.

INTRODUCTION
There iS a large

allelochemicals in plantS al

The mOde of aCtiOn of allel
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complete randomized design with six replications for each

treatment. Twelve weeks after planting. The plants were

harvested, separated into roots and tops and compared on

the basis of oven dry weight.

Nlodes of Action of \Yheat Residues

Separated experiment of the same treatments,

experimenlal design and growth conditions as the pervious

one was initiated to test the following,

Effect on Mineral UPtake
Ten weeks after planting, shoot of chickpea was

washed with distilled water, and oven-dried at 75"C for 3

days. The oven-dried materials were ground in an electrical

grinder and used for determination of total nitrogen by the

iracro-kjeldahl mehtod(ll) and total phosphorus .Uv.ll:
vanadomolybdophosphoric calorimetric method("'/'

Calcium, Mg, K, Fe and Znwere also determined using a

Perkin-Elmer model 305 atomic absorption

spectrophotometer after digestion according to instructions

in the analyical manual supplied with the instrumentr"''

Effect on ChloroPhYll Content
Ten weeki after planting, chlorophyll was extracted

from the two unifoliate leaves of chickpea following a

method outlined by Knudson(l'). The leaves were weighed

and immersed in 30ml of 95oh ethanol for 24h' at room

temperature. The ethanol-chlorophyll solutions were

transferred to containers. The leaves were resoaked in a

similar manner lor two additional24h. periods each time.

Solutions of all treatments were pooled and taken to a final

volume of 100m1. Absorbance (A) of each chlorophyll

extract was read at 665 and 649nm on a Varian Cary

118CX Spectrophotometer. Chlorophylls..a & b were

computed using the following equations(I)'ro)'

pg chlorophvll a : (13.70) (A 665nm) - (5.76) (A 649nm)
ml solution

(1)

う
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Effect of Decomposing LWeot Residue on Gro*th q Chickpeo und its
Possible Modes of Aaion K. H.Y. ZtyAIN
p.g chlorophyllb _ ,#= (25.80) (A 649nm) - (7 60) (A 665nm)

ml solutlon
(2)

Effect on Nitrate Reductase Activitv
In L'ivo nitrate reduction (NR) rvas determined by

leaf-disc method(r7). The standard incubation medium used
contained 50mM KNO:. 100miV K-phosphate buffer (pH
7 5), and l% (V/\) l-propanol. Samples of leaf disc
(approximately 200mg) were taken and placed in 100m1

incubation medium, vaccuum-infiltrated twice for 2min and
incubated in a shaking water bath for 30 min. Following
incubation, the concentration of nitrate released to the
incubation medium was determined. The activity ofNR
was expressed as pmolNO2-(g fresh weight. h)-'

RESULTS
The results shorved that all rates of incorporated

r.vheat residues into soil significantly inhibited growth of
shoot and whole plant of chickpea (Table 2). On the other
hand, root was not significantly affected by any of the test
rate of residue. The reduction increased rvith the increased
residue concentration and the reduction ranged from 26-
34o/o for whole plant.

Ail test ratios of wheat residues in soil signficantly
reduced the concentrations of all test minerals with the
exception of Na and Ca which were significanrly reduced
by the high rate only (Table 3).

Total chlorophyll concentration in the unifolate
leaves was signficantly below that the control seedling
(Table 4). Both chlorophyll a and b were reduced.
Chlorophyll b was slightly more inhibited than chlorophyll
a and this led to increase the a/b ratio.

Nitrate reducates activity in leaves significantly
inhibited when compared to the control. The reduction in
the activity of the enzyme was increased with the increased
residue concenlration (Table 5).

34



ИJ_ル r“sra“おJ′″αJ SC・ i Иtt ff,ドo,「

',2θ

θθ

DISCUSSION
The inhibition in growth Of ChiCkpea due to addition

of wheat residues to the soi

contain phytOtO対ns which n

aner it's decaying by nlicro.

isolated fOur phytotOXins

solubility in water.
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The reduction in growth ofchickpea appeared to be
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growth may be atthbuted.tO the reduction in ions uptake
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n plant and thiS may lead to
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IIli:l:lttlionthatwheatThe present Study lea

residues has an allelopathiC

the reduction of ion uptak

activity are the mOdes of

can inhibit ChiCkpea grOν 囃

mechanisms COuld not be eXCluded. Rice(1)reported that

there are numerous rnodes of actlon by whiCh actlon which

plant growth and prOductiVity Can be inhibited.
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used in the experiment

wect of Decomposing l{heat Residue on Gro*th of Chickpea ond its
Possible Modes of Aaion K. H.y. ZItAIN
Table 1: Some physical and chemical propenies of the soil

EC ds/m 1_95**

Organic matter Yo O15
Sand O/。 34.1

Silt% 368
Clav% 29.1

Total- N (ppm) 1050
Total― P(ppm) 98.0

Na(ppm) 400
K (ppm) 85
Ca(ppm) 71.0

Mg (ppm) 180
Fe (ppm) 1.6

Zn(ppm) 2.8
* each value is an average of tkee replications
** In saturated past extract atZ5"C

Table 2: Effect of wheat residues .OWth
hi

replicate consists of 3 plants.

* Controls had similar rate of peat.offiu Each value is an average of 3 replications and each

** Significant at 5% level from their respective control
according to Student's t rest

on growth Ot c
Resldue

added*

(g.kg‐
l soil)

堕 weight(3) Reduction
%Root Shoot VVhole

plant

Control
(peatmoss)

0325 1.144 1469 000

4 0310 0775** 1085** 26.14
Control
(peatmoss)

0366 1.231 1.597 000

8 0345 0.708*ネ 1053 34.06

36
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Table Effects of wheat residues on minerais content of

chick

*ControlshadSimilarrateoflttT:∬

』lllions and eacha  Each Value is an averag(

replicate consists of3 Plants
-i- gig.incant at Sy. t.uet from their respective control

according to Student's t test'

ffifpeatmossonlyu Each value is an average of 3 repiications and each

replicate consists of3 Plants
** Significant at S7"'i.r.f from their respective control

according to Student's t test

drv weightf

Table 4: Effects of wheat residues on chlorophyll content

Of

ChlorOp町11~(μg/mg dry
weight)a

Ratio

(a/b)

Reduction
(%)Residue

added*
(g.kgt
soil)

ChlorO

a

Chloro.
b

Total

chloro.

(attb)

Control
peat
MOSS

8.20 725 1545 113 000

1256** 116 18.70
4 6.74** 5 82 **

17.65 1.25 0.00
Control
Peat
InOSS

9.80 7.85

10.70 146 3938
8 635** 4.35**

37

ResiduC*
Added

(g.kg‐
l SOil)

Na K Ca Mg N P Fe Zn

6.60 2740 480 1.20 280
Control
Peat moss

680 7.20 lb /U

2410
**

4.60 0.90
**

260
4 6.40 6.10

**

17.60 ).4U
**

680 2880 510 140 2.90
Control
Deat moss

7.80 810 1930

22.80
**

5.00 0.90
**

2.10
8 510

*

520
**

12.80
*

4.20
ホ*



lly ln cnl

Residue added*

(g.kg‐
l soil

Nitrate Reductase
Activityu
pmoles NOz-'
(g.fesh wt.hr)-t

Reduction
%

Controlpeat moss 2.47 0.00
4 1.35** 45.34
Control peat moss 387 000
8 1.05** 7289

wa-of Decomposing H/heat Residue on Gra$h of chickpea and its
Possible Modes of Aaion K. H.i. ZI7/AIN
Table 5: Effect of wheat residue on nitrate reductase

* Controls had similar rate ou Each values is an average of 3 replications and each

activity in chick

replicate consists of 3 plants** Significant at 5% level from their respective control
according tO student's t test.
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ABSTRACT
The aqueous extracts of oleander plant Neri'um

oleander firc affco[ides and nicotine from tobacco plant

Nicotiarn toto",)i nave given highmortalityof differrent

inr,*, of american coclaoaches periplaneta amertcana'

The high concentration of both chemicals have given more

toxic to : rA, Otn nymph of instars and adualts on

cockroaches respectively' 
^The 

active gradient materila

mixed with ci.rying chemical and manufacturing as

insecticides *hi;;-'h;; a good effect on cockroachesthe

first time in Iraq.
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Use of Oleander ond Tobac(,o Extrocts As An Inseticide
B.M. Al_Azotei, et aL

INTRODUCTION

The aqueous extracts of plants were used long time
ago against insects, animal diseases and steroid aniplant
diseases(r). Many different groups of chemicals rike alkoroid,
nicotine which was exrracted from different prants improved
toxic or suitabre insecticides to different insects,2)..ioia.a
the extract alkoloid from cactus was very toxic to eieht
species of Drosophira sonora desert(3). ihe pyroririaine
alkoloid extract from plant Heriotropitm indicim was a
very attractive chemigal to different.species of Lepidoptera
like Aretiidae and Nymphalidae(o) iecorded that leaves
powder of common oleander slightly toxic to melon worrn.
European and corn borer but he found the aqueous extracts
were non effective against house flies bui toxic against
coiding moths(s) also found that the aqueous extract of
oleander leaves were very toxic to american cockroaches
and black carpet beetle larvae but non toxic to german
cockroaches an mosquitoes(r) recorded that Nicotinoids and
Nicotine were extracted from tabacco prant(6) .oi..,.J
toxin from tobacco plant Nocotiana tabacum. Theleaves
extracted of Nicotiana were very toxic to larvae of tobacco
horn worn(6). (7) found that the extracted stem, flower and
leaves from oleander plant was effective of the cotton boll
worrn.

NIATERIAL A.ND NIETHODS

The leaves of tobacco plant Nicotiarw tabacum and
oleander plant Neritrm oleander were collected in 1995
from Baghdad.
l- Extract dried tissue of oleander leaves with l0% acetic
acid in ethanol Leaving to stand for at reast 4 hrs.'In the lab.
Filter the extract and concentrated to one quarter of the
original volume by using Retor evaprate of temperature 40_
s0c.
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The alkoloid precipitated by dropwise addition of

NI{4OH. Collect the precipitate by centrifugation' washing

withl%N}I4oH.Thendissolvetheresidueinafewfrops
of ethanol or chloroform($. Chromatogtaphy an aliquot on

s;-tica get G plates in methanol conc' NII4OH (200 : 3)'

Dectect the presence of alkoloids on the paper and

plate, first of all by any fluorescence in UV light and then by

lffri*tion of three spray reagents - Dragendroff' Iodo

piatinate and Marquis .-confirm the presence of alkoloid by

measurins the U\l Length by using relative factor (RF)

with this 
-equatiode)'(8).

Distance traveled bY Pigment
TheequationRF= ffi

2-Thesecondextractdriedleaftissueoftobaccoleaves
which were extracted with 10% acteic acid an ethanol

leaving to stand for 6 hrs' Concentrate the extract and

pr.ripi*. the Nicotine by dropwise addition of dissolved

iesiaue of ethanol or chloroform or ammonia(t)'

The american cockroach Periplcmeta americana

was collected from Baghdad and reared on cage 50x50x50

cm3coverwithmeshwithoneopen.Thecagehada
p"itiaiti, containing 3 parts of^bread mixed with apart of

,nilk ,ug"t in the lab' Condition('u)'

lt. experiment was designed by using three

concentrations of alkoloid 1%, O'1o ,100%withcontrol'
usingcontactandfoodcontaminationmethod.Threeinstars
of cockroaches 3 rd nymph instar, 6 th nymphs and adults

for each concentration treatment were used 20 cockroaches

andreplicated3timesandtheresultswererecordedfor3.4
days. The same procedures were used with nicotine

extracts. The experiment was done in Entomology lab' of

Biology Department and Chemistry Department' 
-Science

Co[e[e, University of Al-Mustansiriyah' Both these

.*t.uJt.d nicotine and alkoolid were mixed r,vith wetable
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chemical as carrying material
solution insecticides like any:

B.M..4l-Azawi, et aL
I change the exrract to emulsion
manufactruing insecti cides.

RESULTS ANID DISCUSSION

The wave renEh of alkoroid from oreander extreacti; shown in fig. (t) Tlre wave Iength was Z7t, ZZ7 (nm) ind
th-e absorption was 0.325, t.+06 (nm). Fig(2),fro*rif,"
effect of diflerent concentrations of alkoroid on the differentinstars of cockroach by contact method. The high
concentration of :lkoloid gave high peak *o.taitfif
nymph instar in different concentrations l9lp O.l5%> O.l%
respectively.

The immature 3 rd instar was high peak mortality indifferent concentrations of arkoroid more than 6 th and adurt
respectively compare with fig (2A, B, C) . The immature(3rd and 6th) instars are very sensitive to the nicotine andother alkoioid because of the 6ociy rva, of immatur. ir.tu.,
are more permeability than the adult instars when are usinsthe contact method. .fhe 

effect of these ;-;;;;:
chemicals are more permeab,ity in immature instars than the
adult instars rvhen are using feeding ,.thod(,ii.

Fig (3) shows the effect oldiff.r.nt concenrrations
of alkoloid on the different instars of cockroactr uy contact
method' r% concentration of arkoroid showed tow peatcof
mortality of different instars of cockroach rower than tooyo
concentration. Fig. (4A_B) showed the high concentration
of Nicotine effective and high mortarity oidifferent instarsof american cockroach in both ways d[estive and .";r";i.
The adults of cockroach recorded i59ro , g0o% rower than 3
rd and 6 th instars which recorded 10096.

Fig (5 and 6) show that the LD 50 of 3 rd instars of
coikroaches were higher than the LD 50 of the 6th andadult respecri'ery in digestive method and in contract
method

The different chemicals extracted from different
plants rvere very important to produce different insecticide
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and play important role in controlling insects' Th:

demonstrated data found the alkoloid extract effective and

;;il, ,;;c different instars of american cockroach'

iuiouto, has the same result, who found the aqueous

L*rru.,, of the leaves were very toxic to amencan

cockroaches(s) recorded that oleander extracts were very

toxic to american cockroaches black beetle larva' and non

toxic to german cockroaches, Mosquito Anopheles and

.t a.rni- 6una alkoloid extracts from oleander effective

;;; agriculture insects like on american cockroach was

,o*lJrt 
"fr., 

same results but agriculture insects like horn

tobacco worm.

CONCLUSION

We recommended the alkoloid and Nicotine as good

insecticides o dofferent insects' We added carring materiais

una pr.puring the first time in Iraq as new insecticides which

have results on the cockroaches'
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rlkoloid plant extrrc8 .
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Inhibition ofColony Gro*th of Some Dermqtophttes by Some plant
Ettracts i SDa"ル′αg力 ′″ピ′.月 .五「 /J‐JaFabi

ABSTRACT

The aquoeus and ethanolic extracts of ten plant
species were tesred for their antifungal activity against the
following dermatophytes:- Trichophlton mentagrophytes,
T. Rubrum, T. Tonsurans and Epidermophyton floccosum.
The plants used in this studv were, Harmala seeds
(Paganurn hormala L-Zygophyllzceae), Myrtle leves
(Mynus communis L.-Martaceae), Pomegranate (punica
granatum L.) Fenugreek fhtit (Trigonella foenum graecum
L- leguminosae), Mullberry leaves (Morus alba L-
Moraceae), Criander fruit (Coriandnm sativm L.
Umbellefear), mint leaves (mentha viridis L. labiatae),
ficus plant leaves (-Flczs religiosa L. Moraceae), Garden
cress leaves (Lepidium satit4tm L. Cruciferae) and Cunmin
leaves (Cuminium cyminum L. Umbelleferae). The dried
ertracrs were added at .1.0 mg or 8.0 mg per ml
concentration ro the Sabourand agar and the growing
colonv diameter was measured as indication for the
antifungal activity in the growrh medium. The extracts
differed in their inhibitary effect against different fungi, the
most effective were exracts of harmala seeds (peganum
harmala L.); Myrtus leaves (Myrtua comnus L.) and
pomegranares lruit rind (punica granatum L.).Ethanolic and
aqueos enract of harmala at conc. of 1 mg/ml of
Sobouraud medium completely inhibited colony growh of
T. mentagrophytes and T. ntbntnr urd at 3 or 4 mg/ml
concenrration it completely inhibited the growth of the
other two fungi as well.

INTRODUCTION

Dermatophyes are ubiqiutous fungi, they have been
recorded trom all over the norld': : r't' once a dermatophyle
cause an infection i-t. persist for a long time if not for ever in
the infected person('', and so it needs continued treatment.
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In the hope of obtaining new and more effective

drugs for dermattphytes, researchers all over the world are

screening extracts of iotut plants for their antifungal

i".;;;;.tt'r'ii 
-;r.n 

test often-begin with tests on nutrient

agai media(5) then in animal then in volunteers'

In some courtries(*) villagers use pomades prepared

from tocal plants i! ft.f.ttnce to the prepared commercial

il;; '*i.1.iel' showed that such locally prepared

p"tira" io, treating tinea pedis was better than some

commercial ointmeits in being more effective and

pi"r.nt"a reculrent infection for a longer time'

There is a large number of plant species-inlraq

grown naturally ut-*Lat or cultivit:d, 
^t,:,T:fl.,Ilttn

tare been studied for their antimicrobial actrvrtres\-r--'- 
/.

The purpose of the present work was to test the

extracts of some local plants and some imported plant

;t"d;t ior their untin'ngut activity against some locally

isolated dermatophytt' orr- nutrient medium as a first step

for further studies.

MATERTALS AND METHODS
Test Fungi

The following fungi were clinical isolates of

patients suffering from fungal infections in Iraq'

\ . Trirhophyton mentagrophyte s fr om Tinea pedis

2. T. nrbruLn from Tinea cruris

3. T. tonsrrazs from Tinea corPoris

+. fpiarr-ophytonfloccostm from Tinea cruris'

The tungi il; isolated and maintained at 25oC on

sabourands 
"t 

to'umpt'enicol-cycloheximide agar (per liter

of distilled water dissolve: 10g' peptone'2p9' glucose' 159'

.g.t- *a aftersterilization at 121"C tbr l5min'

.tiorurptenical 0'059' and cycloheximide 0'4g' were

,Ja.Jl. ihe culture, *E" renewed every four-weeks'

ИLMr″Jα″お:五ソα I Sci
Vol. 11, No. (1),2000

Plant Materials and Extractions
The following Plant Parts were

local market or from iurrounding gardens;
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1. The.rind of pomegranate fruits (ptmirn grirrorr:,*-L.-

punicaceae).

^2 J{-armal 
a (p e gan u m harm a I a L. _Z 

.v gophyl I ac eae) seed s.3 llfrtle leave (M1'rtus communrs L.]Viyrtaceae)
1 fyit of fenugreek.(Trigonellafoemm L.- leguminosae)
5. Mulberry leaves (Monts alba L._\,toracene).
6. Coriander fruit (Coriandum sativrml._ Umbellefera).

Imported for culinary uses.
7. Mint leaves (fu[entha viridis L._ labiatae (lamiaceae).
8. Ficus plant ieaves (Flcrrs religiosa L._ Morace ae)
9. Garden cress leaves (Lepidium sairttml._Cruciferae).
1O'cumin leaves (Cuminium cyminum L. -umbellifera)

imported tbr culinary uses.
AII specimens were creaned and air dried at 25-

30"C then ground by mortar and pestle then sieved onegram of the sieved material was soaked in five ml ofdistilled water or in 7o%o ethanor for one day at 35"c with
shaking, then rrltered through filter paper Wiratman No. l.The filtrate was centrifugedlnd the supernatant riquid was
coined as crude liquid aquoeus enract or as crude liquid
ethanolic extract.

For dried preparations the crude liquid extracts were
evaporated under vacuum ,.Rotar,v 

evaporator,, at 40oCuntil dry or a thick syrup was obtained, then tt is syrup *as
1".ft. 

il a drying or,.n it 45oC until dry, this *ur.oi*a u,"dried aqueous extract" or dried ethanoric extract oftheplant which was dissolved at specific quantlti", 
- 

in
sabourauds agar to assay its inhibitory .f."t "i ,i.
dermatophytes. In the control plates the igar *.di;; ;i;not contain any addition of plant extracts. For further
comparison Nystatin was added to the gowth media at
concentration of lmg/ml in another set of plates.

Antifungal Assays
In order to rest the effects cf the piant extracts we

tried several methods.
A. Disc Diffusion llethod

Filter paper disc were soaried in solutions ofextracts then placed on the surface of the agar medium and
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the inhibitlon zone around the paper disc was rneasured.

This lnethod did not give reproducible results.

B. Agar Diffusion Test
We tried putting the extract in wells dug in agar

medium, then measuring the inhibition zone around such

wells(6). Again this method was not satisfactory.

C. Cotony Diameter Test
Better and reproducible results were obtained by the

method of Kady ei al.(') by incorporating the plant extract

in the growth medium at concentrations ranged from one to

eight mg (dried plant extract) per one ml of sabourauds

agar in petridishes.
The agar was inoculated by the test fungus, the

inoculum *uJ u disc 7mm in diameter plugged out from a

2-4weeks old culture of the fungus grown on sabouraud

agar at zsoc,then the plates were incubated at 25oC and the

.6lony growth was estimated weekly during the period of
one month, by measuring (millimeters) two perpendicular

diameters of the colonY.
Two groups of control plates were used' In one

group the sJbourand agar contained no additives (no plant

fxtract), in the other group the agar contained 1mg Nystatin

per ml of the agar.

For 
"uih 

tt.at*ent three plates rvere used and each

test was repeated three times. The reading were then

averaged and presented in tabular form the analyzed by

andylis of vaiiance to show the statistical significance of
the data.

D. Dry Weight AssaY
The hethod of determining the dry weight of the

total growth was applied to further estimate the inhibitory

effect of three plant extracts proved as most effective by

the previous methods on two fungi:- T. mentagrophytes and

E. /loccosam for this purpose to 50ml of sobouraud broth in

u lOOrt sized flask was added 200mg of dried ethanolic

plant extrast so as to obtain 4mg/ml'
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The extracts from either one of Harmaia.
Pomegranate or Myrtle was tested in this wav. This
medium was inoculated by adding to it 0.04mi spore
suspension of T. floccosum mentagraphyres or E. Jtoccosum
l.5x 10' spores/ml.

The mixture was incubated at 25oC for two weeks
(for the first fungus) and four weeks (for the second). The
control flasks contained no plant extracts.

After incubation the fungal growth was collected byf tration on a previously weighed filter paper (Whatman
No. l), then dried in a drying oven at about 60oC for two
hours and the filter paper re-weight to determine the weight
of the fungal growth.

RESULTS
A. Colony Growth

Table (1) summarizes the colony growth of
dermatophyes on sabourauds agar with and without the
plant ertracts and a similar medium containing Nystatin.

As is shown the dried ethanolic and dried aqueous
extracts ol harmala seeds, pomegranate fruit rind and
myrtle leaves were more effective, than others, in inhibiting
the growth of the fungi, the inoculum disc retained iti
original diameter of 7mm and no growth at all occurred
even after 2-4 weeks ofincubation at 25oC, meanwhile the
Nystatin was less effective although it reduced significantly
Ihe growrh ol the fungi as compared with contiots whicl
contained no addition in the growh medium.

. _ 
The effect of Nystatin on T. mentagrophytes was

less than that on the other three fungi i.e. d. Ticiosu- f.
lonsurans and T- nfirum

For the purpose of reduction the following data
were omitted lrom table 1; Dried ethanolic extract of
Harmala and of Myrtle at concentration of 4mg/ml
completely inhibited the colony growth of the tested fungi.
Also dried aqueous or ethanolic extract of Mint lt
concentration of 8mg/ml completely inhibited the growth
of only I tonstrans while at 4mglml concentrattn the

Ｏ
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colony diameter reached 17mm. The mint extract did not

affect the other tested fungi. Similarly ethanolic and

aqueous extracts of Mulberry and of coriander did not

affect the growth of the tested fungi.
It is clear from table 1 that the tested fungi varied in

their sensitivity to the inhibitary effect of a certain plant

extract, also a certain fungus showed different sensitivity to

different plant extracts.
In another experiment the most promising plant

extracts were added to sabouraudds agar at img/ml or

Zm{ml or 3mg/ml and the diameter of growing colonies

were measured.
The results shown in table 2 indicate that the fungal

colonies in control plates (without additives) grew up to

62mm (in diametei), whereas in the presence of dried

ethanolic extract of harmala at lmgiml or more colony

growth of T. mentagrophytes and T' ntbnrm were

completely inhibited, whereas the colony growth of 7'

tonsirani and E floccosum were highly reduced, as the

colony diameter was about 40% of the control. The other

plant extracts were also effective but less than of harmala.

it is also observable from table (2) that ethanolic extracts of
each plant was more preventive than aqueous extract of the

same plant.

Table ll Average colony diameter in (mm) of the tested

ln sa a

Agar media with
additives

T. mentagrrophytes
2 rveek oldr

T. tonsurans
3 weeks old

T. rubrurn
4 rveek old

E. floccosum 4
weeks old

Control
Nvstatin Ime/rnl
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* see the text for further details
aque. = dried aqueos extract
in one column similar letters
different letters mean sigrificant
was 7 mm.

, eth. = dried ethanolic exlract
mean no difference at p>0.05 and
at P<0.05 diamterof theinoculum

Tabie 2. Colony diamter in mm after indicated time of
incubation of the indicated fungi in sabouraud agar media
containing aqueous (aque.) or dried ethanolic (eth.) plant
gxtracts. Diameter of the inoculum was 7mm

A: all 
'alues 

except those with "A" are si@
control at 0.05p.

B. Dry Weight
The growth of two fungi .as determined by dry

weight was hi_ehly reduced by the tested extracts.
In the control sabourands broth (without plant

extracts) the dry weight of T. mentagrophytes was 0.5 tg,
whereas the dry weight of the gro.rn fungi in a similar
media but containing 4mg/ml of dried ethanolic extract of

Plant esract Concent-
rated
mgrnl

T. menta-
groph))te
,s

2 u'eek

T. tonsu-
ran
3 w'eeks

T. rubrum
{ rveeks

E. Jlocco-
sum
-l rveeks

Conuol 62 41 46 62
Harmala
Aque

Etlr

・
１

Ｚ^

Ｉ
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，

一

7

7

7

7

l6
7

l9
2L

７
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７

７
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7
Mvrtle: aque
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-t8'\
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t2
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‐７
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７
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36A
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65A
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7
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either pomegranate fruit rind, Myrtle leaves or harma)a

seeds were 0.21g,0.369, or 0.23g respectively

The dry weight of E floccoxmt after four weeks of

incubation in control medium was 0.53. and in the presence

of 4mglml of dried ethanolic extract of pomegranat, Myrtle

or harmala were 0.08g, 0.03g, 0'08gm respectively' In this

test harmala and pomegranete had similar effects'

DISCUSSION

Dermatophyes have been studied in Iraq(l'r2), and

there are previous publications about the effects of some

plant extracts on such fungi(e) and on some bacteria(7)' Such

,trdi.r, however, did not test the effect ofseveralplant

extracts at the same time on different fungi'

A certain dermatophyic fungus can be isolated

from different types of tinea, conversely^different fungi can

be present in- ine same lesion(l'13't{'12), so one type of
antifungal treatment may not give a good result in curing

the lesion. Our results support this notion as the presented

results indicated that different plant extracts, be it aquoeus

or ethanolic, had different inhibitory effects on different

species of fungi, if this becomes true 1lr vivo, then for a

clttuin tinea we need to know exactly the causing fungal

species or we should use a mixture ofplant extract forthe

tieatment. This variation also indicate presence of different

effective compounds in the tested plants which could be

extracted or purified from these plants.

This work showed that harmala, pomegranate and

Mytle are the most effective of the ten plant species used

here, therefore we think it is necessary to survey more

planis and isolate effective compounds from them. Harmala

i, .on,*only used as smoke in the.folk medicine and it is

known to ctntain many glycosides(lo). Extract of harmala

have inhibitory effect upon tumor cells. and against

influenza virus but not against herpes 
'irus(10)'In this work harmala extractinhibited growth of

several fungi with different degrees, this means it is not a

general to*ir"nt but there must be specific compounds in
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harmala seeds that affect fungi in a specific manner. These
compounds and their mode of action against
microroganisms should be searched for. A.lso these results
supports the idea that folk medicine may have. sometimes
at least a scientific principle.
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A Modifi ed Salomonella typhiTy2La Strain

which Encoded to Colonization Factor Antigen
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i,4}.ill

i-r:.'r..^ll Ty|la ig-#l \dt- u.4Dl- *l' dJ'-'ll i

Or-.r.\4il g3#r rt-r'Jl i-Jti.ll 
-r-':-U:l 

e 'it^ll-''JJ^'CUIS

C,,i .,sl 1i3a3.- iD-Jl cJ.rc rt3 (qr.,ls:il ,il-l: -d# a'l:s""!)

l-F! rr rr-A (transformed) Sll: d:=: (competent);'Ui'

grJr cr ,5rCr 6u;$ll J'Ll l,4 tssl: Klebsiella pneumonae

,:t:r.--a-il i,,- OJ! LrlLUr (Colonization Factor iI) d:!l

:-+lfl kJ Ol iD-Jl o:A (J^ ai:'t"11 ol-.p':'-Jl (lxtl t!: +:C' I

i-JL !r.r: (A) :1,; i U oL.jlu 'lFl ,$l .:tes c. oJ)lil 'Jc

dr- -i$ 
'roS .l;Ur +^j)+ll c,rlS ti-r i'*ns^lt a:rCl .:bl-;'Jl r'!

.il Fi.ll \/Ul iJ)- LJ. t!* (o' ')

ABSTRACT r . -r ^f ofIt was obtained of an oral vaccine stram

Salmonella typh; iy2tawhich was spontaneously mrltSted

for Rifampicin resiJtance (to be used as selective antibiotic

marker) treated to be rendered competent then transformed

with piasmid from Klebsiella pnelmtonae which coded for

Colonization Factor type I and resistance for two

antibiotics, rrr" alriu.d'colonies of this strain indicated the

uuiri.ytoagglutinationwithHumanRedBllodcellsgroup
(A) as well as resistance for two acquired antibiotic' The
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At last study the stability ofthis plaSmd in the neW

host.

PIATERIALS AND METHODS
A‐ Bacterial Strains:
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C‐ Transtormation
CFA/1 plaSmid was tranSf0111led to the competent S

ψ 力j Ty21a accOrding tO Tasi et al.(11).

D‐ Stability of CFA/1

host W』:liC:誌lよ:壕』:11111:111よ I(ゞ
 tested in neW
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Figure (t): Agarose gel electrophoretic profiles of

Cien plasmid DNA obtained from:
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Study on Fruit Scab Disease of Cucumber

(Cucumis Sativus. L.) Caused by Cladosporium
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idLill

,', ,h,\l irL cr a$A- jJsli ;$E i*l;: (Jlc 4-lJril '"'\ 1'11

CladosporiumsJ;At t-L:tL s-i iill' 6;l '- 'lsJr '-'-1

q,itriil L "rl .J' -,!Jr -llJ +:+':'l "l g;'Jl cladosporioides

eL-l crr#l $3 ,.r-l+-il c+Jl ,.+ b-.rLJl -jgJl ot:14 .5lor PDA

!-,ell .} Cladosporittm sp' ;,Liif : 'e:.3 
d+ilill 6rL ul :*lJJl

,lrrl ..'L3 .,f.l+ir d#l ,.+ b-j-3: -1r9'Jl oEU *!3 PDA ;tri:t

.t. .o) eJl l-:ll .:t^rir cirs-.,r:r (i le ',ro) !$ il$ jSl-F

'(!J1" i+-'lJ Yo sY ' 6'l o

ABSTRACT
The aim of the present investigation is to study the

effectofdifferentconcentrationsofBenlateunderdifferent
temperatures on the fungus Cladosporium cladosporioides

the causal agent ;f fruii scab of iucumber on PDA and

cucumber fruits and on cucumber plants in greenhou.se' The

results indicate that Benlate can prevent the growth of the

fungus Cladospo:ritm sp' on the PDA media on cucumber

fruits and cucumber plants in greenhouse in lg*

concentratiosn (0.25g1L) and at different temperatures (5'

10,15,20,250C).
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II{TRODUCTION
И。lZ iVθんじ41И /v

Cucumber (Cuamis sativts L.) crop is consideredas one of the important vegetable ..op, *orldrvide. In Iraqit is widely cultivated parti-cularly in,fr. middle 
"f 

;rryCucumber fruits and p.l.u.ltr_ liable to attack by many fungicausing serious di5s3sg5(+' t0, ts).

,Cladosporium sp. considered to be a most seriousfungu5{trr. In many parts of Iraq Cladospurium
c ladospori oide s w as isolaied fro, .r.rrbel i;:ij; I;i;;esthis fungus from cucumber fruits in the markets and fromcucumber plants in the covered cultivationi;tjil;i;,
fungus from tomaro in the North of Iiaq

Benlate as systemic fungicide iras been used widelyduring the last five decade, ,J.onirof tfre post i;;;;
diseases of fruits and plants in the gr..rhour"r5.1-- 

'^*^'-"'"'
The -eoal of the present rtuoy is to evaruate theeffect of Benlate at diffeient ,.rp.rurure on the scab ofCladosporium infection in cucumb.ipi*,, and fruits.

NIATERIALS A]YD METHODS
Isolation and Identification

Diseased fruits and plants of cucumber werecoilected from markets and greenhouses. Slides rvere madeto examine the fungus and pu.. culture *u, p..pu..l.Identification of the fungus *u, ,ud. depending on colorand shape of conidia and conidiopfro.., according to (2,6)and confirmed by C.\zII.
Pathogenicity test was carried out in laboratorv bvinoculating surface ster,ized .u.uru.. r.ui; ;ffi ffi?;l(small disc, 5mm in diameter, f.o* f O auyr 

"f 
pOa f"r"S.iculture)' Inocurated fuits were incubated 2o-25,c.contror

fruits rvere sprayed r.vith sterilized diyiiL water (SDW)

74



Al-MustansiriYa J. ScL Vol. 11, No. (1),2000

The effect of Benlate and Temperatur

On the Fungus on Cutture Niedia: Different amoutns of

Benlate (114 g, ll2g and 1 gram) were added to one liter of

potato dextrose ugl GOe):. lnd 
poured in pteri-dishes

itO.* in diameter) 1 petri-dishe.s for each treatment were

inoculated with the fungus inoculum (5mm disc of 10 days

old of tungus "uitu";l 
10 inoculated PDA petri-dishes

without Bgenlate were served as control' The inoculated

p.il-Ji.n.Jwere incubated at (5'10'15'20 and 25"C)'

On Inoculated Cucumber Fruits: Middle size cucumber

fruits were sunk in Jifterent concentrations of Benl ate (ll4g,

ll2g and 1 gram ptt ti"t of water) for one minute' then the

fruits were sprayed with fungus spore suspension (250'o.oo

sporesiml), 10 J tuti'' moJututea fruits were incubated at

different temperatures (5,10'15'20'25"C)' Ten fruits.were

used for .u"t t,.uiteit" Control fruits were sprayed with

SDW.

On Cucumbers Plants: In greenhosue 40 plants of

cucumbers (7 leaves stage) were divided in to four groups'

each group *t" trelatea by one of the Benlate

concentration, *dit d (ll4g' ll2'g or 1 qram of Benlate per

liter of water or with DSW as control)'iO"f Ytt:,ut^tdlt
each plant. After that the plants were inoculated with fungus

spore-suspenrion'" tentioned it (2'2) and were maintained

in greenhouse at 20-25"C'

RESULTS AND DISCUSSIOI{S

The results presented in table l'2 and 3 indicate the

effect of Beniate-b ;;;; ;p"itm c ladospori oide s 
91 

g:o*th

medium and on the fungus on cucumber plants and fruils

The growth oi the fungus on PDA w-as completeiy

arrested as no fungus colony appeared even after i0 days of

incubation u,,.*it*res ianged between 5 to 25"C' these
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results come in accordance with previo 
"ri;o*"[!ff"!r7d"the effect of benlate on the growth oitte fungu5(rr,s,rzr.

Similarly benlate prevented Auit irtction by thefungus. As shown in table @ ;o;;rirgt" fruit out of t0 atany of incubated temperatures became infected ;i d"inoculated fungu.s . Apparentty 
- 

ii"r. was completeprotection of the fruits by the benlate, The protec,i* ;hb;of benlate for the cucumblr pt*t *u, ulso clear as shown intabie (:1. only 2 prants fut of i-0- *... infected afterprotection by ,.z,g/riter of benrate whereas g prants out ofl0 were infected after spray by distilleJ water. These resultsare in agreement with ott.ipuUtirlr"l 6u,ursJi;,. 
^'-"- rvrsrl'

Depending on the presented results it may bepossible to use spray cucumber plants by benlate as aprotective measure against the 
'fungus 

Cladosporium
c I a d o s p r o r i ordes infecti o-n

Some further fiedl_ works may be needed for betterjudgment of the results and wlrding of the finalrecommendation.

Table l; the effect of Benlate and temperature on the fungusgrowth on the pDA

g. Gram Benlate
SWD: Sterilized
Nill: No Growth

per one liter of pDA
Distill Water

Glowthorrunffi
after 19 davs in differenr temo.

Dcm 1 10品
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Table 2: The effect of Benlate at different temperature on

cucumber fruits infection

Table 3: The effect of Benlate on the fungus growth on the
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SDW as

control

5"C 10"c 150C 20'c 25° CI

r0% 30o/o 60% 1000/。 100°/。

U4 s.lliter Nll Nil Nil Nil Nil

1/2g/1iter Nil Nil Nil Nil Nil

lQ/1iter Nil Nil Nil Nil Nil
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Isolation and Detection of CJasrridt“
“

Par/ringι″s and Study ofitS Physiological
CharacteristicS and Sporulation with

Comparison ofthe Sensory Quality OfBeef
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inoculated with an inoculum 1'0 x106 cell/g of Cl'

perfringens *J in*Uuted at 45oC for 1'5 hr and at37oc

for up to 14hr, the vegetativecells counts rapidly reached

i.bzioil ..il;'un.t i' hrs of $owth' Few.numbers of

,' spores (4 46;i0'?- sfotelgl were first detected at 4hrs' and

the number continued to increase to 2'45x105 spore/g after

' 14 hrs of grovii;. iht organoleptic quality lodgt: 
color' and

' texture) O"A"g gro*'th, iporulation of C/' Perfringens cells

was e,ratuatei 
"aftt' diiferent incubation periods' The

results indicated that the odor' color' and texture are very

good indic","tt of tft" evaluation of the ground beef which
- 

contaminateJ by Cl perfringens and it has been appeared

that the time ihat the ceils are sporulate in ground beef, if
' will not be acceptable organoleptically'

INTRODUCTION

Clostriditm perfringens ts the micro aero-tolerant

which is responsiUte of one of the most dispersion food

' poisoning i;"th; world' It is commonly found in the soil'
. ;;ine ina Aesh water sediments and in the intestinal tract

of man *J- *it"al(l)' It is gram-positive' non-motile'

tttaight rod with oval subterminal spores w^hen present'

fn. o.t"tence of C/' perfringens food poisoning is

associated is with cooked ,n.ui lfttquently.beef) that has

' remained at room temperature for several hours' or have

. been permitted to puis slowly through the temperature

danseru o*"(.2._ooic) as a iesuit ofgradual heating or

cooing(').
Many researches have been done on the relationship

. among growth, spore formation' -Jtpoiruge of food(3'a'5)'

fne aim of this study was to evaluate the

organoleptic quality (o9-ot' coloi and texture) of cooked

' beef inoculated with Cl. perfringens during growth and

. sporulation.
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Isolution and Detection of Clostrittium perfringens and Studv of it<P h y i o I o gi c at C h a r oa n k n o 
" 

a $ o * -r;;;1:;;' 
; *; ; :i ril :;,!:S::y_gr",u, olBeef Z. K-Kamouna And Ham- iV. Al_Obkay

MATERL{LS AND METHODS
Culture

isolates ol Cl perfringens were isolated from soil
3ld ..sporle_d 

ground bee{ and maintained in Cooked Meat
Medium (CN,L,VI) (Difco) at 4"C.

Biochemical Reactions
- Stormy Fermentation Test: This test was carried out inIitmus milk as mentioned in (6).- Lactose-Gelatin Medium Tesi: This test was carried outty stab method as mentioned in (6)- Sulphate and Motility Test: ijphate medium was

rnocutated by stab method and layer ofliquid parafin
was added and incubated inaerobically .'t 405C fb.
24hrs.

- Srarch Agar Test: Starch Medium was inoculated bv
streakin_q and incubated anaerobically * 40;C i;; (;i_48)hrs, anf then lugols Iodin. *u, add.j *";l;.;;,
mentioned in (7).

- Lecithinase Test: This test was carried out in Egg yolk
Medium and incubated under anaerobic.;;-fi";;;;
mentioned in (8).

- Catalase Test: This test was performed according to
Collins and Lyne, 1999{e).

- Hemolysis Test: Blood Agar and Glucose was
incubated by streaking and in'cubated *..r"Ui..ffy 

"40"C for l8ks.

Typing of kolated Strain
, The minimal Iethal dose and the toxin identificationof the isolated strain were measured by.ring ;i;;;Jtoxins which belones ro A C and D,y;.;";;;;;

Alani ( 1997)r ro)

Autoclaved. Ground Beef (AGB) Samples

,Fresh, 
beef were purchased from Depanment ofAllmat productror, College ofAgriculture, and stored at_zi L unrlt used. I he meat was thawed at 4.C for 24hrs

ヽ
　
　

．
　
　
　

１
ヽ
こ
　
　

，
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prior to subsequent used' After thawing' skin' fats' and

bones were removed from the meat, which was lh:n
gr""ra.a with the meat grinder' Fifty.grams samples of the

lround beef were weig[ed in 100-ml beakers and covered

iuiti, aorUle layers of-aluminum foil' These samples were

sterilized in autocalve at 121"C for 15 min and cooled to

(45"C) before inoculation (30min)'

Determination of Growth and Spores

The growth and sporulation of CL perfringens w.ere

examined in two laboraiory media, Fluid Thioglycollate

iriCi *a Modified Duncan Strong (MDS)' in addition to

Autoclaved Ground Beef (AGB) at 37, 42 and47oC b.yuse

;;'ffi'*]0.--..iy.r or g of the medium as an initial

inoculum.
Five mls portion of the AGB was heated at 75oC for

20mintokillthevegetativecellsandactivateheatresistant
rr"..+'i; 

^i"g.t"ti"e 
cell counts were determined from

ullfr.ut.a port[ns. From serial dilutions in peptone water'

p""t-pf".is of Thiogiycollate. Agar Medium were pregargd'

The plates *e.e in"cubated in inaerobic jary at 4OoC for

Z+tns. ffre black colonies were counted as C/' perfringens

;.lls; and number of cells per ml or gm was.calculated by

rnufiipfying number of colonies (30-300) by dilution factor'

Generation Time Determination
Generatio-n1*t of Cl' perfringens was calculated

in FTG and MDS in addition to AGB as in the

following(12):
n = (log N1 - log N"Y 0.301

n: number of generation

No: Initial number of cells

Nr: Final number of cells

trtean Generation Time = t/n (t: time)

The OrganoloPtic QualitY 9f AgP
AGB was inoculated with an inoculum of 1'0x106

cell/g of Ct. p7,t'i"g*s and.incubat.ef at +i"C for 
],s-,hrs

".ra 
"ut 37.C- for "p to 14 trs. After the appropnate
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Isolulion qnd Deteaion oj Clostridium perlringens qnd Studt of ;t.Phssiolog icat Churuder[stics u,a spo, u-t ri)i',Iii Z;;;:i;: :;
!::l{'.::'-ey!rylBeetz:r'io*""''.tniirii,i.''i'ii1iii,,u,lncuDatron periods. each meat sampie was placed in asterile polyethylene bag with sterile distilled ,r.i.. i" _i"" 

"]:t (w/v) slurry and macerated ro, r rnin ,riir, o L"j"i*rar,
Stomacher 400.

_ The inoculated AGB medium was evaluated for
9dor, color and texture independently, .n.. 

-l'li*"
incubation period and/ compared *iir, ,i.-*r".i"".0
conlrol samples incubated under the ,rrn. .onai,io-ni.li,"
periods ofincubation were 2,4,6,g,10,12 and ifi;;. - "

Selection of the individuals for training ar'r"n.ory
panel members was done on rhe basis 

"f 
trrlii.Uif',tv t"detect known changes in the product,h";gh;;jil;ry

evaluation session. A g_9 member 
"r""i*a-i"!i. pan"ior

graduate students in Food Science D"p*.;;;JJ;;;
the AGB samples.

Evaluations were made in a sensory laboratorv withpartitioned booths and samples *.ere d.t;i;i;;;;;
numDers, so that the treatments were not identified(B).

For odor determination, covered beakers containinpAGB samples were served to tire panetists at-rO.A';;
develop the odor(r{). To eliminate ,fr" !,ff".i 

"i 
J", 

""'ri"panelists, evaluations were made with out light.
_ Evaluations of color were made 

-in 
a prtitioned

booth under fluorescent lights, and tfr. p-"firt. ,'"r. urt"Ato evaluate the color of the AGB ,i.pf"i,,t" 
""""1"ibeakers wirhour removing the cover to .iirinrt. tt 
" "fl.iof odor.

Evaluation of the texture of AGB samples weremade .without light in order to eliminate the "ff#;f ;;i;;by using a spatula, the panelists *"." 
".1.J1" .rr. *"texture of each sample.

_ The score sheet was prepared and used in theevaluation for each quality factor (odor, color and,.ouJ
-\lean scores tbr each quality factorof each sample werecatcutated trom scores of the individual panelists andsybjecred to anatysis of variance. Th" it; 

-'i;;i;;
slgnrrrcance rvas selected for determination ofsignificani
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differences between the samples ,(inoculated 
beaker) and

the controls (uninoculated beakers)\"''

RESULTS AND DISCUSSION
Biochemical Test Results

All suspected Ct' perfringens colonies were

srUlecteJ to the following biochemical tests after their cells

;;;;i;"scopically examined and gave Gr rods'

Litmus milk tubes which inoculated by the isolated

strain of Cl. prr|rint*s showed curd and the color of

litmus was changei and the stormy fermentation.*?t

showed after 5i;. The organism is distinctively

.t uru.t.rired by its stormy fermentation of milk during

;ht.h las is evotved followed by coagulation of the casein

by the aiid formed(6).

The color of lactose-gelatins was changed- from red

to yellow indicated that ihe isolated strain fermented

lactose und produ.ed acid' Also' the gelatin was liquified

Jr.1",rr. geiatinase production(6)'. . .

The isolaitO tttuin showed black line when motility

sulfate medium was stabbed because of the production of

hydrogen disulfi de(r6)'

When inoculated starch agar platg filled. with

Lugol's roJin., it showed clear zone around the colonies as

indlcation of Amylase production , .,.1 ^4
The isiut"a^ strain showed capability ot

fermentation of a number of mono and disaccharides tested

iC"ttoUio.", Dextrose, Fructose' Galactose' Glucose'

Inositol, Lactose, Maltose, Mannose' Raffinose' Salicine'

Starch, Sucrose anJ tref'atose) but not fermenting (Xylose'

Sorbitol, p.tru*unot., Melibiose' Manitol' Esculin' and

Labinose). These results were coincidenced with those

mentioned by Buchanan et al', lg74o1) '

fn. ,t.uin 
't'o*ea 

positive test for production of the

Lecithinase .*V*.-*hen the egg yolkwas inocuolated'

There *.r. ,t.i,- 'ont' 
around G colonies' These results

were coincidencid *iirt in" found by oka et al ' 1989(16)' It

showed negative taste for catalase production'

ξ
フ
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Isolatiott and Detedion o! gbsbi!:tm perfringens and Stucly of itsPhysiological Characteristic, 
""a 

Sporrirrio, rvith Comparison ofthe Sensory euatity of Beef Z. X io*ouri era Xoro DL ,4l_Ohaidy
When Glucose-Blood Agar base rvas used for thebacteria isolation, the isolated ltruin ,t o*; .;p.bili,,";i

hemolysis of the human red blood cells

Typeing of the Isolated Strain
Toxic intensities for the d C, and D standard

:r:.y: 9f Ct. perfringens were 
-SOO, 

:ZOO and 3200
Y}?irl respectively, *hile that for thl isolated strain 400MLD/ml as shown in table l.

Tab]e 1: Toxicity of the standard strains and the isolatedstrain to mouse

+ No. of aiad miE

GrOwth and Spore]DeterminatiOns in the Three l■
Iedia

lよユi」lilr:輩lsttdIIi龍
e S10gなlhl驚il::lallll:

te lilnitation Ofthat tirne.

鮮恭3鮮轟
鵠乱C蹴蝠
∫黄[132鳳 l 綱 l∫fi:11:medium FTG required 4hrsttll(1:1lialt[l:ifilllI::

3hrs in the medeium AGB
tWo rnedia.

DiludOn

ｍｍ
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The vegetative cel1 00untS Showed dittbrences in the

three media aner 6hrs ofincubatiOn.The medium AGB had

the moSt VegetatiVe cell COuntS in the three temperatures

i甲:謬7猟P:鸞犠鸞
′辮 喜品1箭i躍ぶu鋤』Ttt「淵誦
1∬現:』∫

聴
じ轟穏lよl

l【『111lielp::Ilil∫::inc

ater 24hrs ofincubatlon.

The reSuLs ShOWed that the most encouragement

勲郡 9尉喪F10悧 C翼 肌`

鷲撤義爵:撫
al.,1975(20)and Craven et al,1981(4).

Generation Time CalculatiOns
Table 2 shoWed the

l寧纂騨履
at 37° C and 47° C, reSpect市ely.FTG medium COmes

second recording 12.59rnin While NIIDS medium comeS
third recording 14.09min at 42°

C.

As cOnclusioL the AGB wasthe optimum medium

醐 驀 辮 肥 建
tЪ蕪露l漁猛iみ

財 翼蹴棚
nunl COnditions.
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Table 2: Generation
A in three media

the isolated C/.
lat different tem

perfringens
・atures

tirne of I

incubated

x Mean of four trials

GrOwth and SpOre DeterminatiOn in AGB

Vヽith  an inOculum Of 106 veDOtative cens Of the

おohed α ′θψル7gaバ pel,::錦
Pと

品 ピ鷲 諄 ξ群
counts rapidly reached mear

incubatiOn(1 5hrs at 45° C and 4..5hrs at 37° C)(Table 3).

霧晨機(1満尋」
U/g;WI∬確驚瞥尋1御

灘lル
押驚nrtts紺翼ぶ肥

/g aner 14hrs Of incubatiOn

The dmes mdぬ et罪
:薔は寵∫:議彙1臓ぶ寧(preincubatiOn at 45° C fOr l.5

37°C)are similar tO the temPerature prOnie that may be

expected in typical f00dservice systems.Thatis a c00ked

鴫群鵠rtt趾晰
)ratlare ofaround 37° C、″Ould
n and enterotOxin synthesis.

FTG 37

lVIDS

FTG 1  47
ルDs

1        15.62
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Table 3: |

′θζク
'77gap7S

and SPorulation of
AGB Inoculated at

the lsolated Cム

45°C and 37° C
Growth

in
cf 106 C

- M"", of four trials

The OrganolePtic QualitY
odor Evaluation 

between mean odorFigure i shows the comPanson

determination ,.or., 
- 
fo' inotulated and uninoculated

,u*p.fr. The data ftr odor scores indicated that inoculated

lai- r;.ptes *itt, 
- 

t' perfringens cells were signifrcantly

less desirabre g<o or)'than tininoculated controls for all

ir.,rUution periods st#ing from 2hrs of incubation (1'5 lrs

at45oCand0.5hrat37.C-)untill4hrsofincubation.Thete
were no significani diffeiences in the scores between the

samples anJthe control at 0 hr incubation'

The mean ;;t scores of inoculated AGB reached

the highest value (4.55) which 
99rr.e3oonded 

to a rating of

slightly undesirablet to undesirable (definite offodor) after

inJubation for 14 hrs. However, the panelists gave.:c?r.es

forthecontrolbetween2.lTand2.53(desirabletoslightly
a.tittUf.l. fUs nnaing indicated that the odor is a good

indicatorfor evaluation of AGB quality'

Inoculum of 10o CFUI
Ⅳlean Heat―

Resistance SpOres

(10glo/■ )  _
く2.00

Time of
Incubation (hrs)

Mean Vegetative
Cells (logro/g)*

う
ん

6.26

820 265
4

1  3.41
1  4.59_

6 885

8

10

12

14
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Color EvaluatiOn

Figure 2 shOws the comparisOn bet、 veen mean c010r
deteminatiOn scOres fOrinoculated and uninoculated AGB

samples. The data fOr c010r scOres indicated that the

panelists can identify the inOculated samples from the

control staning aner 2 hrs OfincubatiOn(1.5hrs at 45°
C and

0 5hrs at 37° C)by its co10r Only The inoculated AGB

激 『 1揮 罰 押 癬 Iュ 欄 i
Ohr incubatiOn.

While the cOntrols received 10wer scOres fOr all

蔓i:l[:::[「 l卜:!11[i[11lW:illi::ili鑑

輔摯肌憮絶五驚鮮撃椰 慎
Texture EvaluatiOn

Figure 3  shOws  the cOmparisOn between mean
texture  detellllinatiOn  scOres  fOr   inOculated  and

麗臓rilal吼Ⅷ鳳碗i憾t=思:cI臓
samples ,Onl the cOntrOl starting aner 2 hrs OfincubatiOn

(1.5hrs at 45°C and o.5hr at 37° C)by rating the texture.

出驚辮』肌farTl棚認f冨躙駐:電were nO signiflcant  dittbrences in scOres between the

sample and the contrOl at O hr incubatiOn.

青[l撃¥:i儡
il帯撃

ner 12hrs OfincubatiOn.This

e is a reliable indicator fOr
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i,.alill

a:i*lf .JA &J.i .ll+::+*ll e;:l i6Slf' oYl. eQ li! f

,J Jl ,/ .J.- ^ lJ,Xl e,b+ rt'':l i+Jl ..+ #li ++16'ill* Jl

ilS*-XIl i-,lill df* e.,...'f idLf-il la)lJl 'JA d"3-l f 'JUl
,*,]i]l or---r 9l ,-J, ajA-dl c.Ij3 .4i.s L-.iiii "[:J ,1;3.)q6ll ;-;rl

LlltJ C$: e-;j-f a.lltj'l iib' L qS" a-6- t"-:l ae e^+' &13

.iJ;!lJl eL q.Ei.II ,rSJ*)Sil ;L-.Yl el;..lsll .rr as3pl (ti$d)

# ,Jl ,s\ \i5 or--r &jdr al-lj l iJl'r Llgt iOl'll 
'*'l-lr 

&3 tl

:--.:t---)l i-or^+lr i],:Jl .lLl & Jt*tt 4i l*Jlc J }Jl

J,-,ll d g*+:;qdl ;;.lJ i;S;'JSil Ltll iil* i-I1r ul '"e-jl.3^ll

,Jr o *Jl Ll'"r 1,i- L:l Y1L ;*''''' 4{Sl-iil 'iYlJl tis:-t., }tJt

.rtc JS'i'l:'+Sll oL-$;I] ilSJ+Xll L-td :''+t ili*

ABSTRACT
CoherentStatesfortheH-atomproblemwere

previously constructed by transformi:rg this probl:i ::ll"t
ft u fori_dimensional harmonic osciliator with a constralnt.

In the present *o,k, these coherent states are utilized to

investigate the classical limit of the H-atom as an example of

a quantum syst;' It is shown that this limit corresponds to

astatistical.nr.*Uttgovernedbyaprobabilitydistribution
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Coherent Stotes on.l the Classical Limir of the Hydrogen ,lrom

tunction(pDF),satisfyingtf ,e*el-tno,.Xntr1;ff"If;X::
or classtcal sratistical mechanics for conservative systems.The connection of this pDF with thar oU,J"Jlor-,i."r"*"
problem lrom a. ..homogeneous 

ensemble,, assumotion. isarso rnvesrrgared. The investigation ofthe H-atom problem

1,the present work using coherenr ,,.r., ;.;;J;;';
aooluonal example that sheds light on the question ofthenature of the calssical limit of quantum ,,,,.rn, in g.n;.''
INTRODUCTION

It is rvell-known that, essentially, quantization ofaphysical system starts from a ctassicA'rnoa"i f;'.;;"
y:l.T *d relies upon a cerrain quantization pro..AuJ,

quantization procedures are not'unique and

:l*:l.o*, may not be equivalent. in the sense that theresurrmg quantum models obtained by applying different
quanrization procedures to a cenain .f.iri..i *"a-.f ,"y'r"ibe equiva.lent. . For this reasorL quantization ambizuitiesusually arise(r). Such ambiguities ;r; -il;ffiT;
quantization of dissipative classiial models(r. Tl,i; ili.jr;
lncreaslng lnterest in the inverse problem to quantization.
which is the problem of obtainin! th" .h;rii;l'i;';;;
certain quantum model(r-8). It is Ielieved il;;;;r"t,
m-ay shed light on these ambiguities and ,".";.;;;;;;;
ofthe classical limit ofthe quantum 6o6"1 

"on."rn.6iii.ai' 
'

Originally, coherent st-ates for quantum systemswere inrroduced in rhis spirit,e.r0,. Lateron, ruch.Jt.riri
sttes were used to facilitate the approach to the classicJlimit of some quantum models,rT.E)irja, f,.".", ;;;;;to resolve some quantization ambiguitiesr2). fn.v f,"". ir"
been.used to investigate th€ nature oftne cUssicat timit oicertain quanrum systems(7-e). Their applicatioi;-il;;;
areas have also become widespread recenllrrro-r:r 

-
As far as the last point meniioned above is.ol_::T:d, investigations have relied on other .ppro".f,., *wellr''*). One of the most striking .on.frriJ,i. of',i"f

approaches is that: the classical iimii of quantu, ,..f,"J".
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is always statistical in nature(3'a{) and may correspond to a

PDF gtverned by the Liouville equation, well-known i'll:
classical statistical mechanics of conservative systems'-'.

However, the last conclusion, concerning the emergence of

the Lioville equation in the classical limit, has been reached

on the basis of simple quantum models, such as the simple

harmonic oscillatoi(SHo;t:r. The investigation of the

possibility of reaching the same conclusion on the basis of

rnor. complicated qrunt rn models is, therefore, highly

motivated.
In this spirit, the aim of the present work is 

^to
investigate this point for the H-atom as a model of a

quantum system, which is more complicated than the SHO'

Although conclusions of statistical nature have been reached

for thii system in a stationary state(s), no Liouviile equation

has been recovered in the classical limit yet. It is expected

that the approach used by Ajanapon(') for the SHO would

be hindered by mathematical difftculties if applied directly to

the H_atom pioblem. How.ever, the construction of coherent

states for the H-atom by Gerry(16) motivates the utilization

of these coherent states to investigate the problem ofthe

classical limit for this system. These coherent states were

obtained by utilization of the Kustaanheimo-Stiefel (KS)

transformat'ior(t'), long used in celestial mechanics for

regularizing the Kepler problem(r8). The KS transformation

is"a surjeclion from the a'-space to the R*-space such that

the Kepler problem and, hence, the H-atom probiem appear

u, .orit.uined four-dimensional (4D) oscillators evolving in

a fictitious time(16). It may also appear that the KS

transformation would facilitate the approach to the classical

limit of the H-atom along the lines of Ajanapont"' The

details of this are outside the scope ofthe present rvork'

which is devoted to the utilization of the coherent states

constructed by Gerry(,u) to investigate the nature of the

classical limit of theH-atom.
To this end, the rest of the paper is organized as

follows. In Sec (2), a review of coherent states for the N-

dimensional SHO quantum problem, and their utilization to
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Coherent States ond the Ctqssical Limit of the Hydrogen Atom

approach the classical rimit for ,^r*;!";iffi rI:J{_
representation(tr), is given. fnis is consiJe.e; ; ;;"srudy which lays rhe background for the f"n", air*rj*1fthe 

-H-atom 
probtem. ihen, i, i;.'-'Gi]t,""'ii,

transformation and its use to construct coherent states forthe H-atom 
-br 

Gerr/tet are givend*g;;r;;;;"
propenies of these coheren! states releiant ro tt" pra."nt
work. Sec. (4) is devoted to themainpai;;;;;;,
work, which utilizes the coherent states of S."iii*a
.t:r.-_of their propenies to approach the .f.rri"A fi*it ofthe H-atom via the p_representation along ,fr.-ff".r'i
Sec.(2) 

,Finally, Sec.(s) gives a discussion aid;;";];;rrom whch rt appears that the Liouviue equation aeain
emerges in the classical limit of the H_ato,, il, ;.;d;
this limit is statistical in nature.

Coherent States and the Classical Limit of the N_Dimensional SEO
A. Coherent States

Consider rhe N-dimensional isotropic SHOHamiltonian.
/ ^.^ vl -- r \," =_:l#-r*.'*;], (l)

where o is the oscillator frequency. Defining amihilation
and creation operators by

6. = (Zmlro;-i1p<,rx* + ipu) I
i,- = 12p1t.y-:1mr*, - ipry/ Q)

which satisfy the commutation relation te&, ar-] = fu. , we
may write H v ofeq. (1) as

IIN=ヵωΣ](a、 'ak+:)
(3)

For.the one-dimensional case, N=1, a state manifestins theoscillatory character of the ampl.irua. 
"iir"-.r*"ri"rioscillator can be defined in various *"yr,".,r1'il;;;;;

denoted by lo.>, is called a coherent state.
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lt can be shoWn that
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(4)

席КμTttT聾撚l獅ユIボ韮
coherent state,lα >,iS an eigen

α or al蹴 γlα

:lependent cOherent StateisgiVenby

●1>=:璽 P(‐

|「[1揚‖11:←)> naloscinatOrHamilt01:Iand

where HliSthe one― dimenSiO

鳳 (1lh」:117;1亀勇III111:12)ln>haS been used.It Can be16)

(6)
α (t)=1吉

[:the N‐ dilneiSiOnal HamiltOnian HN Of eq(3),

One may deine an N― dimenSiOnd COherent sttte l{α )>=

lα l,α2,…・αN> From the struCture of eq(3), it Can be

shown that
(7)

|{α)>=lα l>ICX2>… lαN>

The time dependent COunterpart Of l(α )>Can alsO be

deflned and it iS given by
(8)

|{α ):t>=lα l;t>lα 2't>・ …lαNt>

撫 据 [li:議

d換
)lil∬宅夏

bl∫qL14キ

i:∬

li

乱燎1源謝漱販
缶温す警lω 二げβk+1/23

く(α );tl][NI(α )it>=く (α )II

(廿

:),since from eqS.(2)one may WHte           (1la)

lillililll:l:iillIIk:lα
>=α

lα
>indusilg」qSil:lキ7)

and(8)we obtain
くXP=く (α }ユ1取|(α )1>=(2h/①)12&Rk(t),      (12→
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″
:he real and imagntt pans Of

αk(1),respectively

Classical Limit.Via the p-Representation
Glauber,'') has definld what is

represenration lor the density operator
represented by a certain Hamiltonian for
slares are defined in the usual manner
described by Hx ofeq.(t), this definition is
" 

), = iP"- ({a} ; t)l{a1)(1a1 lfi a,a
k=l

where i{o}> is the coherent state described by eqs.(4) and(7). To obtain the Heisenberg equation 
"f ".,i"" f"ri-i"density operator, one needs the commutators ol ^ 

..... with a*
and d-i. These are given by(7's)

d, ;,., = il {u})({u} la*p..- ( {a} ; t)i} a,a,.
k=l

a、

~β、三JttXokベー番Rα尋→きd'ヽ

^、
a、 =‖ Ox‖ kak―歯)ヽ (同→

id2ak
^、

a、
―
=∫ |{a))((a}hiPN((a};t)責 dlat

caileci the p-
^. of a system

which coherent
For the sysrem

(13)

|

|

|    (14)
|

|

lemょ棚戦槻糧》黒ettummtFmdbnお r
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respectively (the superscript cl will be dropped from now

on) We may also assume in this limit

nrtt"lt,i-pN(txl,{p};0 gving the..lDF in phase space'

Using these ideas, toi.ifr.i*ith eqs.(12), then eq'(15), after

,-o#t.ngh manipulations, becomes in this limit

g^ltff ;,;;^= if;"'., ) 
ap' ( {9' {p t ; t) - 1, 

sr) ap- t tl t' tpt 
"i.l

d k=rl '^* 'k/ dPu [*J axk J

(16)

Observing from eq.(1) in its classical form that

学 =mω≒k

60(k

洲N=L
泳 k m

(17a)

(17b)

we can write eq.(16) in the form

.',ii.,,rri,,, 
= +ffe"ye') -('+Y+ll = -{pn,H. }

--- a - a"Li a*' J['P' ,] \ 'P- )( 
e' l-l

(18)

where {A,B} stand for the Poisson bracket of the dynamical

quantitils A and B(Ie).

Review of Coherent States for the H-Atom

The time-inJependent Sck6dinger equation for the

H-atom is

| -n' ii: - {l* = ,* (1e)

[ 2p;&; r 
-]

where Ll is the reduced mass, the xi's fre gSitttrf
coordinates of the physical space andr:(x1-+xz-rxs l--'
We now introduce a?o"-aittnsional non-ihysicat sna.cg |-
via the KS transformation, which in terms of the variables

,,, or, ur and u+ of Ra 1t(16'18)

xr=2(uru:-uzur) I
*==riy,r-l"ru.r) "l 

(20)

1r=grl+ gr'-Ul'U+'I

subject to the con3traint

0:uzdur-urduz-u+du:*u:du'r (21)

It is easY to show that
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Coherent States und the Classical Limit ofthe Hydrogen Atom

R=u1.-u2z+grz+rir212 'u' 'l' z' aanEfrlf d
Hence, using equs. (20), and (22) in eq.fi9) rre obtain '

tr:ltg6r l_., I el-tiiiil-,,x-lv--v=E'Y (23)

where
:tX=r,*--r,f -u,,o *, c

cur cu. cu3 ', il Q4)

Imposing the constraint condition on y such that
Xv=0

If  One now
canonlcally cottugate

(″鍋),SO that

02=書 0;=―力211とL

∬精l,ξttt濯間鵠紺讐:R

(29)

(30)

(25)

(26)

where eq. (22) was used
Observing that for bound states ofthe H-atorq E<0,eq (26) may be cast in the form ofa Schrodinger equation

for a four-dimensional oscillartor, or
H 

"ry=eVwhere Q7)

fr= /i'1e' I .-..o -,-I----i+-mo-u' (28)
.lm r=r cu; 2

M=+u.61 = (- E tx and e:e2' 
2nr '

then eq(28)may be wHtten in the fOrrn

A。 =昇 +:mω =u,

Coherenr srates fcr the problem represented bv
eq.(27) can now be inrroduced as a special case ofthosl
given in 

.sec.(2) by considering the specia.l 
".r" 

NJ anj
taking the constraint condition of eq.1:S; into .".ornt.

1 _  ________

102

！
　
　
　
　

ヽ

´



Al-MustanisiriY a J. ScL レbl II,'Vθ 。(■),2θθθ

Hence,We flrst defhe a set OffOur amihilation and CreatiOn

Operators(16)

aj=(跡
)%u,+(2m①

力)~/Oj

al=(サ
)/uj_(2moた

)~%Oj

j=1,2,3,4 (31)

where[角 ,a+]=軸、Then,H o ofeq(30)becOmes

L=力ω
吉
レlal+告l                     (32)

ε 、 き

ヾ

胤 。鳥道

aぶ
_∬:よ

‐

略 思 :謬r電

vahable coniugate tO lt iS notthe usualtime t but rather a

sort offlCtitiOus time vanable o(16)Takins this into aCCOunt,

one may introduce the coherent States.

聡FIF;懸 ;鶏ゴbllσrt意鳳 盟 扁
coherent states prOpagatmg in the iCtitious time lal;σ

>(See

sec.(2)from eqS.(31)

:1,2,3,4            (33)

we obt江n the andogs Ofeqs.(12)as

<Чj>=く {α };61Чj(α };σ
>=(1『

)/al(σ
)j=1,2,3,4   (34a)

くpj>=く (α );σ lpj{α };σ
>=(2た①)/al(σ )j=1,2,3,4   (34b)

setting角澪m雫脚 應bm耐崎

職∬驚で'hdcateS:ittКm面。n統h“
"直
¨

Equ市alently(11)
(36)

ち+①
21=0,
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港もi富 1絲縄聯:1塀ゝ 総
between physicaltime t and fctitiOus time o in the fOm

d。   1    1

7=同 =不

丁        GD
where

lくr>IT(くkl>2+く x2>2+く x3>2)12=くul>2+く u2>2+く u3>2+くu4>2
=くu>`

津I肥躙盤::Ⅷ:∵謝i“
erent雛江∝潤じ

Classical Limit Of the Ⅱ_Atom

dear i:『l所‖llel::lI『妥:lL:::lllf:l(i‖よ::』:xproblem is equivalent tO that Of a four_dimensional SHo

with a cOnstraint cOherent statesお
r thls problem were山en deined¨c∝dn」y aλ

ttin乱鶏1:∬lJ雅
propenies are 負1ly underst(

classical inut Ofthe H_atOm can then be faciliated宙
athe P_

翼鶴:轄樫臨』鑑「。器:
nd taklng accOunt Of the

constraht cOnditiOn

ConsideHng the transお 111led H_atom prOblem as
」Ven by eq(32)and the cOherent states propagath.c in the

ictltiOus tlme σ,。ne may wnte

T=il宮
lω (alそ

:|―
a,そ

:|)PH({a);∂
||  (39)

Thls equation is a special case Of eq(15)fOr N 4 witht

脚l::1黒t島″ム淵譜::ξ憧耀
面On tt falめ瑚

A classical lL面 t can now be defmed asin Sec(3)but
h the R4-space Ths cOrrespOnds tO{hlα

l)→>{fl五te},

出誡識」製:旧:愈贔懺瞥L=鑑
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is the PDF in the(u)‐ {p}
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0″″″′srargs rr7,′ r/t′ α_sたα′ι揚″グ
“
`巧

.″ )ten′4"″
:И H z ttsEB,″ α′

(49)

i=1,2,3,
(50)

」:=二II:計〕〔|ミ
ー
)キ |:≒I讐)]=(l‐)  “

7)

Ⅷ山ぬe mpぽ eq●

21脂甜
豆C」 姉ちeqs(46)and(47)may now be

I:=J′」さ二)(士
)=―

uユ

(1:卜)                 (48)
and

:i]il:iキ|(1:)=―

u2(111)

(1‖卜)=〔i:li)

(十 )=― (昔 )

rvhere Hg is the classical Hamiltonian for the H-atom,
3p: e'HH思
方
―十,ぬen eq(24),宙 th■e dd ofeqs(48)“ d

(49), becomes

[+) = _,, + [ ar"]l 
spo.') _ (dH, \f 6p, )l

\ co / ;L( ap, i[6,., r1 t a-, ,/.6r, ]] ()r)
Remebering the definition of the poisson br-acketor), thisequation may be written as
I ,/eo,, \

.; l 6" .l= 
-{P,'H*) 

G2)
whicir, with the aid of eq.(37), may be written as
I co.. l

i-f]=-{0"'u"1 (s3)
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DISCUSSION AND COI\CLUSIONS
The main result of the present work is embodied in

eq. (53). It is first noticed that this equation is similar to that

obtained for theN-dimensional SHO problem, i.e., eq.(18).

In both cases, the PDF in the classical limit is seen to be

governed by a Liouville equation, which is well-known in

classical statistical mechanics(20). It should be recalled here,

however, that for the special case of the one-dimensional

SHO, a Liouville equation has already been obtained by

Ajanapoil3) using the Feynman path integral approach. As

interpreted by Ajanapon(3), the emergence of the Liouville
equation in the present work signifies again that there is

simply no deterministic classical limit of quantum

mechanics. Rather, this classical limit is always statistical in

nature and not as it is usually thought by some authors(re).

Although the result for the N-dimensional SHO problem

could have been obtained by a generalization of the

procedure followed in ref.(3), its appearance on the basis of
coherent states in the present work adds independent

support for the main point of view embodied here.

However, the result obtained for the H-atom problem in the

present work represents the main result which consolidates

this point of view since it has not been obtained by other

methods previously.
A link between the results obtained in the present

work and those obtained by Qian and Huang(*t) can also be

made here. It can be seen that in general for any classical

PDF we have

(ap)=(ao)*r[(ro-)( ro )-(ro*)[ ap )']
I at J I a./ ?[t a /(ap-./ ( a )[aq- J.]

_(ap),-[(ur)1, a, )-[an)( ap )l- ( a J ?L[aq- J[ap-.,l Iap- J[aq- J]

Ｈｐ＋
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―
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―
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where qr and pr are the generalized coordinates and their
corresponding canonically conjugate momenra, respectively.
Then ifp satisfies a Liouville equation. as for the case ofthe
N-dimensional oscillator or the H-arom. rve have from
eqs ( l8), (53) and (54)

do

dt
which implies that
p(t)=A=(const.)

(5s)

(s6)
This result can be conrrasted with that obtained by

Qian and Huang(s) in the classica.l limit using a diflerent
approach. For the special case of the H-atom problem
treated here, it can be seen that this result is again
connected with the conservative nature of this system which
leads to a PDF corresponding ro a homogeneous ensemble
in the classical limit.

In conclusion, we mav say that the approach to the
classical limit of the H-atom performed in the present work
using the coherent states constructed by Gerry(r6) adds
weight to the point of view that the classical limit of
conservative systems is govemed by a Liouville equation
conesponding to a classical PDF. Finally, it may be
considered that the present work represents a good example
where the coherent states constructed b1r Gerr,v(16) for the
H-atom using the KS translormation have found
application. This use of the KS transtbrmation also
motivates its utilization to study the classical limit of the H-
atom using the Feynman path integal approach along the
lines of Ajanapo 3) for the one-dimensional SHO problem.
This will be published elsewhere(2).
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The SL(3,R) Group and Harmonic Oscilltlor fith l'ariable Damping
M. A. Z Habeeb And Z. Kh A. Ahdel-Kader

INTRODUCTION
There has been considerable body of literature

devoted to the determination of dynamical symmetries and
constants ol the motion ofclassical and quantum particle
syslems. An example of this is the work of Cervero' and
Villarroel{') on the harmonic oscillator with constant
damping term. These authors have found that the global
group ofpoint transformations which leave the equation of
motion ofthis system invariant is SL(3,R). They also found
that the point svmmetry group lor the action is a five
parameter subgroup of SL(3,R) with five corresponding
conserved quantities, only two of which are independent(r).
Furthermore, from the same work it tumed out that the
contact symmetry group for the same problem is an infinite
parameter Lie group.

One of the main interests of such kind olwork is
related to the interpretation problem of dissipation in
damped quantum systems. This problem has been dealt
with by many authors using different approaches(2-5). The
essential conclusion of these approaches is that the main
features of the quantum-mechanical problem corresponding
to this system are rather those of a simple stationary
oscillator with renormalized constant frequency that cannot
be at all interpreted as a "dissipative" quantum system as
has been claimed by some other authors. Besides, the
generalization of the argument of Cervero' and
Vitlanoel(t), as attempted by Habeeb and Abdel-Kade/a)
and the application of the "homogeneous ensemble" idea
by the same authors(s), have shown the existence ofa wider
class of harmonic oscillators with variable damping

coefficient y(t), satisgring the condition ,l d'i(t) * 1y'tt) ='2 dt 4"'
const.), which is quantum-mechanically conservative rather
than dissipative. This situation has motivated the present
rvork rvhich artempts to invesrigate whether the work of
Cenero' and Villarroel(r) is generalizable ro this wider
class ofoscillators. This is considered to be the first step of
the application of the group+heoretical approach to the
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The ComPlete SYmmetr,v Group^--- - 
Consider- the system described

(1 l-13)
Lagrangtan'

t = I mosr(t)1x2-oo2x2),)

by the Bateman

(1)

the equatlon

(2)

(3)

In terms of the dimensionless variable x:oot'

of motion
i r-/(t) x *oo2x=0
Becomes

輪
ｄτノ

〓Ｘ

／
１
１
１
、

０
〓Ｘ十・Ｘ０一γ＋

・　
　

Ｘ̈

where T (t):Y(t)/o"
To find the group of transformations ft:]:tli.l}i

differential eq.(3) invariant, we use the method oI Lre'

Defining the g*ttuf f-* of the generator of the

transformation bY(o)

G =C(x,tXa/a"r)+r1 (x,t)(6/dx)
(4)
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After some lengthy manipularions, it can be shown that if
the condition

:撃 +:γ20=const=♂
,

(5)

(6)

熙 職熱増肥蹴 :評貯T職,鷺

G:=(1/]lli:1∫

i;;[|∫ ];;)く

ごC° Sh(23τ)_1/2γ(τ)

G6=X(″教)

G‐♂
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6r=sr/2(t)lxcosh( o g(e/A)+( o sinh( co t)-llzy(r)
cosh(o r)1x21d/dx; (10)

In the limit 6(t) : Yo 
: const., the generators given

by eq.(10) go over into those found by Cervero' and

Villarroel(1). It can also be shown easily that the generators

of eq.(10), subject to the condition of eq'(6) have the same-

commutaiion relations as those of formulae (24) ar,d (25) of
Lutzky(D, and formulae (10) and (11) of Cervero' and

Villarroel(1). Hence, they generate the Lie algebra of the

group SL(3,R) as in those fwo special cases.

Point Symmetry Group for the Action
to determine the generators of the point symmetry

group that leave the action corresponding to the Lagrangian

If eq (1) invariant and their corresponding conserved

quantities, we shall apply the w'ell-known Noether

t^heorem(ti'''5). If the generator is given by eq.(a) then the

corresponding conserved quantity is given as

O=(((x,r)x -q(x,t))6ll8x - ((x,t)L+f (11)

where f is a function of x and t. Then, Noether's method

applied to the Lagrangian of eq.(l) leads to the four

coupled differential equ ations

(*:0, llryG)C- ll28+ I1* = 0,

11,-(f*/mo;s-r(')-0,
and

,1q7r.;r0"2) +YryG)* (+n* +112(,"x2=o (12)

en.. roln. length manipulations, it can be shown that if the

condition of eq.1O; is satisfied, then eqs'(i2) admit the five

parameter set of solutions
((x,t) : [Br cosh(2ot)+Bz sinh(2cot)]+B5, (13a)

iは'tttЪ出 :nl器;螺誡鮮12ЧBD
and

氏X,■)=[COSh(2百 τ)(mo百
2Bl_(1/2)コ

喝 (γ/2)Brm。 (γ/2)B2)

弾撤淋蠍犠 )
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where Bl,B2,… ,B5 are arbitrary inte_gration constants
Hence, by eq(4),one has flve generators leaving the action

invariant,which are exactly Gl,G2,一 ,G,of eqs(10)The
corresponding  cOnserved quantities then follow き。m
eq(11)and(13)as

11=e駒 ((x2+x2)●nh(2百 t)_2xx(お cOSh(2oτ )

‐
(γ/2)sinh(25τ ))‐ 2x2[(て52_γ/4)sinh(2百 τ

)‐ 履ヌ (γ/2)

cosh(23τ )]},

12=er(→ ((x2+x2)cosh(25τ )_2xx(石 sinh(2百 τ)_

sinh(23τ )]},

13=er2R,〉
01(x+(.//2-3)x},

14=eL2r()ol(x+(γ /2+3)x},
節d

ls=errτ ){x2+(1_v/2)x2_}

節 d

IS=IS14

(14)

(15)

-(,v/2)cosh(2 o t) )- 2x2 f(a 
2 
-y I +)cosh(2 o r)- or (y/2)

As in the..constant damping case studied by Cervero, and
Villarroel('r,.it is easy to show that
Ir= 1/2(Ir'-l+'),
lr=1fi11r1+1r:1,

Hence, again there are only two independent constants of
the motion. As expected, the constants of the motion of
eqs.(14) reduce ro those of eqs.(19) of Cervero, and
Villanoel(l) for the case 7(r)=const. We also observe that
time translation is not a symmetry of the action for the class
of harmonic oscillators with variable damping defined by
eq (6)

Contact Transformations
The interest in the determination of contact

translormations for differential equations has increased in
recent years. Some of the applications of these contact
transformations are also known (see, for example,
refsr 16,17)y The original technique was frrsr developed bv
Lie"') and then by Campbell(rt). For rhe undimped
harmonic oscillator the contact group has already been
found by Schrvarz(re) and turned o;t to be - infinit.

´
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Using (u,v,r) as new coordinates, eq.(lg) is transformed
into
dw/a2+111awle1+w =g
where rhe condition of eq.(6) has been used. It
shown that. subject to eq.(6), eq.(20) has the
solution

(20)

can be
general

DIScussloN AND CONCLUSIoNS

△
1

△2
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gain a special  kind of importance when dealing with

interpretation problems of models ofquantunl dissipative

systems.

Fonowing the line of work of Cervero' and
Villarroel(1),     and     assuming    the    condition

e讐 2+÷γ
2(t)=cOnst。

)obtdned iom eanier workC4,",we

have been able in the present work to show that an the

group‐theoretical  results  obtained  for  the harmonic

oscillator with constant damping coemcient are extendible

to the variable  damping case. In particular, it can be

concluded that the class ofsystems,which has SL(3,D as

its complete symmetry group, is now enlarged to include

those  variable  damping  oscillators  whose damping

coefiicient y(t) satisfies the condition

( (+# * 1y'(t) = const.) , of which there are special cases

that have been used in actual applications(23'28-30).

The results obtained here also motivate the

extension of the line of reasoning used by Cervero' and

Villarroel(3r) to study the quantum mechanics of the

harmonic oscillator with variable damping coeffrcient and

, the question of interpretation in this quantum model of
dissipation. This will be published elsrvhere("'.
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Compurison Bebteen Normol Metal, Lo.w and High Temperature
Suprconductors D.N. Rouf, a at
INTRODUCTION

Low temperature superconductors have been
thoroughly studied theoretically and experimentally and
extensively used in industry ever since the superconductivity
was first discovered by Onnes in 1911. Since the discovery
of new ceramic materials that become superconductors at
more than 77kttt a huge publication appeared in literature
concerning both the study and application of high
temperature superconductors.

In this paper we present a detail calculations
comparing the properties of three example conductors ; Cu
at room temperature, Nb at 4.zkl2l,andBazCugOtat7Tk
examining the attenuation, dipersion, and characterisitic
impedance of microstrip lines as a function of frequency and
dielectric thickness to find out the benfits and limitation of
such industrial materials. Also a simulation of the pulse
transmission is used to evaluate the utility of the example
strip lines for high speed digital applications. The microstrip
line geometry to be considered is shown in figure 1. To
simplify the calculation, only the transverse electromagnetic
(TEM) mode is considered and the strip line width w is
taken to be much greater than the dielectric thickness, s, so
that fringing fields can be negiected. These assumptions
eliminate dispersion associated with the discontinuity in
dielectric constant at the air / dielectric interface, which is
an important source of dispersion for w comparable or less
than st3l.

Under the above assumptions the properties ofa
strip line follow almost immediately once the surface
impedance of the conductor is calculated.
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(2.1)
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Fig. I Strip line geometry in cross - section

Surface Impedance
Since the mean free path / * for the normal electrons

is short compared to all other dimensions in the problem, a

local equation for the current density J and the electric field

E is applicable.

where o is complex conductivity. The surface impedance,

for an infinite conducting slab of thickness d and a boundary

condition that the magentic field is zero atthe surface of the

strip line )i.e. at z= dt, is given by tttt '

Z9=(iO脚 /6)12 COth[(iω ttσ)12d] (2.2)

where it is assumed that P : tr0, the permeability of free

space, which is true for most metals. Where the real part of
2., called the surface resistance, accounts for the systetn

losses and the imaginary part, called the surface reactance,

contributes to the system inductance. For copper o is a real

constant, while for superconductors o is a comple6

ヽ ,

ｒ　ヽ
Ｒ
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ground plane
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Suprconductors D.圧 Raヴ ″α′

(2.4)

frequency dependent quantity. The trvo-fluid model has
been used to characterize superconductors at low
frequenciesttl, brt the Mattis-bardeen TheorytsJ was found
to be essential for frequencies approaching the energy-gap
frequencful.

For normal metals, the clssical skin depth 5" is
applicable

軋=鷹 (2.3)

Since 6" decreases with increasing frequency there exists a

frequency above which 6. < /. and a local relation between
J and E can no longer be assumed. For superconductors, the
decay length into the conductor at frequencies less than the
gap frequency is the penetration length ),t21.

it = flt coth (A/2ksT) / rpAo"ltz
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which, in contrast to 6", is frequency independent.

The material parameters of copper, niobium and
BazCu:Oz are presented in table 1. The parameters for
copper are taken Kautzt2l, those for niobium are based on
the thin-fi.lm measurements of Henkels and KirchelTl, while
those for BazCu:Oz ire as follows; the normal conductivity
oo is based on the measurements of Heise et al.lE], the gap
parameter A and the transition temperature T" are based on
the measurements of Van Bentum et altel, and the mean free
path /. is based on the measurements of Hagen et altlol.

●
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is given by equation(2.2),al

the skin efFect is anoma10us. At frequencies less than 4×

1091‐Iz,δc>>d and equttbn(2.2)reduCes to

１

一
り

，

＋
‐

一
σｄ

〓Ｚ ①μOd 6"r,d>> l-n

at higher ttequenCies,δ c becOmes sman compared tO d and

equttion(2.2)reduCes to

Zs= = (1 +i)1瞥     d>>δ
C>>`m (2.6)

(2.5)

For a conductor thickness of d = { Lrm' the real.and

imaginary parts of the surface impedance of the tkee

;;;;J;'materials are shown in figure 2' The surface

resistance of the superconductors' at frequencies belowthe

;;t ft';q".ncy, is ,iuny o'ders-of magnitud-e smaller than

that of normal metal. For Bazcu:oz the surlace resistance

and reactance are double that of Nb ln a strip line-the

smaller surface resistance resulting in iower attenuation'

Also the surface reactance below the gap frequency varies

u, o, making it appear exactly a.s an inductance' this

property gives a strip iine with a.very low dispersion' Above

the gap a.qu.n.y,'u superconductlr behaves like a normal

..,"'i with conductivitY ont2l'

Propagation Constant and Characteristic

Imfedance
The propagation constant 1 and the characteristic

impedance Z. of 
''u 

'ttip 
line can be expressed' in terms of

the series impedance i a"dthe shut admittance Y of a unit

lengh of line, as

127
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Z=iωμ01+子 zs

Y=i①εεO里
S

where w is the stripline width the first term of Z is the
inductive impedance associated with the magentic field in
the dielectric region and the second tenn accounts for
pentration of fields into the conductor. y is the capacitive
admittance between the strip and the ground plane. The
power attenuation in decibels per length cr6s and the phase
velocity l.,o can be obtained directly from the reai and
imaginary parts oithe propagation conitant. then,

CtaA : CaS Ct

c),r= 
p

(33)

(3 4)

(3.5)

(3.6)

where ct, P are the real and imaginary parts of the
propagation constant, respectively, urd C* = i0 log e, and
e is the base of the natural logarithm.

The phase vlocity, attenuation, and characteristic
impedance of a room temperature copper strip line are
obtained by reviewing approximate-expressions for y and Zo
applicable in the following limitst2l for ascending order oi
frequency.

(I) For

6. >> d, vld
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vφ =編F[―義着1

α盤=CdBIt震|[-1:‐ iキ1

(11)fOr

dくくδcくく」Sd

Vφ =^√
瓦晨3。 [1-石

I一 百」}「1

(III)fOr

δc<<S,d

vφ =満
    [1-号
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も    1。 12 Hz for Ba2Cu307);
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Vo =---l l*_soth - 1

riltr*o \ s M

Graphs for the phase velociry, attenuation and the
real and imaginary of characteristic imiedance, as a function
of frequency, of the three example srii lines with conductor
thickness d = lpm, and dielectric thickness, s, ranging from
200 pm to 0.2 pm, are shown in figures (3), (4), 1Sj, ira 1Oyrespectively. ln these calculations the dielectri. .onr,ur, , i,
assumed to be 4. The 

.various parameters affected by the
frequency and dierectric thickness can be described as
follows:

A. Phase VelociAt ; In the lowest frequency range
v6. fot vopper is proportional to v6 and goes to zero-at
zero frequency. However, if we consider the phase shift that
results because of the velocity of the low freque*{r;;trg
less 

_than the high frequenvy aiynptotic velocity, then for I
fixed length of line I this shift.

oo = "r[-!- --]-')(v$(o>) vQ(oo)J

also goes to zero at zero frequency ., .6, thus , dispersion
at low frequencies is not the problem that figure 3 suggests.At somewhat higher frequencies limit II uppri.., in wli'ch vq
approaches the asymptotic value (l _ d/2s) / Jtrrer" with a
correction term proportional to I o2. As 6" becomes less
than d as well as s, limit III applies and v6 approaches l/

Ｓ
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Ｗ

〓
Ｚ

″

〕

ヽ

130

′



,JEr% with a correction term of 6'/2s' Because this tenn

varies as 1/ ..6, aO varies ut Jt and dispersion effecrs

increase with ro just as at very low frequencies' Also' -tg
dielectric enhances ciispersion since the correction term ls

proportional to 1/s. 
, - .

i, , ror Nb and BazCu:oz, is independent of frequency slnce

1,, u. opposed to 6", is frequency independent' Thus' as s

il.."ur., vq also decreases. This decrease is slightly greater

in .ur. of BazCuso; than in Nb for dielectric thickness 2 pm

and 0.2 Pm.

B. Attenuation: ct'6s, for copper' increases us Jd ut

uery lo* and high frequencies with a frequency p}1.tuu 
1n

between as sho*n in figure 4' Asafunctionof dielectric

thickness, the attenuatio'iata*ys increases with decreasing s

.tir.t as 1/tE or as 1/s' For the superconducting strip lines'

since 01, the real part of the conductivity

Al- M u stanisir i-v a J' S cL

kBT[1-exp(△ /

んムII,Fttο.の ,2θθθ

zL exp(a / kBT) tn(l I trro)
〓

σ
‐
一
σ
ｎ

, rl
k,r)l

only weakly depends on frequency (by the natural logarithm

factor), hence' crag is nearly proportlonal to cl2 as a function

of the dielectric thickness,lhe attenuation is proportional to

1i s.

For coPPer, in the

limit Of 10W ieque蔦 順the real and imaginary partS OfZo

both diVerge as 1/マ ① .The Signiflcalc10fl'S'iVirgenCe
relates to the reduction of the iransmission line to a simple

,..i*o, at lorv freq"ncits' In the limit II therealof Zo

approaches its high asymptote' riiroeeo siw' anii the

imaginary part goes to zero' The correction term to the real

partis6J2Ssothatthedielectricthicknessdirectly
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Comparison Befiueen Normal ll,Ietal, Low and High TemperalureSuprconductors D.N. RouJ a al
influences the ability to match impedance over a wide rangeof frequencies. Zs like v6 changes with s but remaiis
freqyency independent The imleinary part of Zo is
negligible.

IV Pulse Propagation
In this section we consider the propagation of a Gaussian
pulse over a strip line of length I usingthe circuit ,to*n i,figure 7. The source impedance Z] is matched to the
asymptotic high frequency value of Zo inthe case of normal
state strip line

ril'/ I I U", -;\/* (4 l)

Td in the superconducting case is matched to the low
frequency impedance

Z.
5

Ｓ

一　
Ｗ

〓 2L

h

Fig. 7 circuit for analysis of pulse transmission.

132

(4.2)

The degree to which a voltage pulse V, is reproduced across
the load is affected both by 7, in the dispersion and
attenuation of the line, and by Zs, in refleition at the
interface between the line and ttre source or load due to
imperfect impedance.
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The Gaussian pulses considered are of the form

V, (t) = Vo o-' '"'

where the standard deviation r measures the pulse width'

itfirg the Fourier transform of (a'3) yields'

v, = j v. (t) s'' dt

: JG r vo s-o"'r:'

v" (4.5)

Substituting equation (4'4) and taking the Fourier transform

yields

so that the frequency spectrum is also Gaussian with a

standard deviation A o : i/t' Solving the circuit of figure 7

iot,fr. sinusoidai steady - state yields

(4 3)

(4 4)
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To evaluate the above integral and to determine the shape

of a pulse uA., t,u"'sing 
-varioul 

|ength 
of strip line a

program has been a"'Jo/ta in which the Mattis - Bardeen

i.ri , for cr and 0 (i'e' fit Y)itl have been used'

Since Zr. uii Z, are both proportional to 1 / rv the

above calculation *iff noi depened upon the strip iine wilth

The result "it"f' simulation for Cu at295K'Nb at

4.2K- und Bx2Cur Ori'llK'for a given dielectric thickness

r 
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?r,::r:::,?, ̂ Benyeen 
Normat Metal, Lo,, and High Temperature

,>uptconcluctots

und an initial pulse width, are shown ,"'i{;r::\,;,i|,
respectively The traces shown are for i pulse'after
traversing a srrip line of length 0, 0.1, l, and l0 cm, *f,.r.the time origin for each trace has been shifted by an amorrt

Itr = ---r--- such that a pulse travering at the asymptoticvo(')
high - frequency phase velocity vo (.c) would always becentered at the origin

.. To study the reflection at the inter.flace between theline and the load. due to impedance miss_matching, t*o
cases were considered for the Baz, Cu:Oz strip firie. itreload impedance was taken, in the first case, to be half thesource impedance and in the second case, was taken to betwice. The results are shown in figures f f anJ firespectively. The results indicate an amplitud...au.tion, ro-.the case Zy:Zgl2, by a facto r of 3Ooh for a pulse 

"i;;;lps on a line of length 10 cm and diereciric thickness
ranging from 20prm to O.2pt m, which is a drastic
attenuation. However, the attenuation for tte same put;;;
a iine of lengh l cm is onry about 0.1% which inai"ates irratsuch len_erh can be used to connect the electronic
components even with mismatched impedance. on the other
hand, when Zt = 2Zr, the lps pluse on a line of 10cm longthe attenuarion is about o:ivr' which ir ur,torgi-;';;;'l:
higher than the case of ?r. Zr,but still negtigi"Ute. TI.;,both cases can be used for interconnection ofelectronic
devices. Comparing the two cases with the case of matched
impedance (Z!=Zr), when-the load impedance is high.;;h;;
the .source impedance the results ,ho*, an increase inamplitude of the reflected wave due to a constructive
interference rvith the incident wave, whereas when a Zr < Z-reducction in amplitude is noticed and believeJ;;';;rr;
by destructive interference. The same conclusion can bedrawn for a pluse of w.idth 0.5 ps launched through ";.;ithe same lengrh and range of dielectric thickness.

Studies for a pulse 
9f . = 50ps launched through themicrostripline has been carried out. If such a pluse i, ";;;;;
134
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be useibl in digital appliCations, then the attenuatiOn in

amplitude shOuld be lesS than 20°
/o,then it is obvious from

■〔聖re 8(for s=20 μm)fOr a dielectHc thickness S=20 
μm,

2μm,and O.2μ m,the useil st五 p line lengh are less than 10

cm, l Cm,and O.l Cm,respectively ThuS With s≦
2μm,the

perfollllance of a room temperature COpper st五
p line Can be

a limiting faCtOr eVen fOr lengthS wpiCa1 0f micrOCircuit

dimenSiOnlη .Theoretical argumentS indicate that it may be

∬濫鳳i穏譜露l邸場《税;懸i篤嵐甜i

pulse on a nollllal― State st五 p line is ShOWn in igure 8b,

using a τ = 0.5 ps to give a full 
Ⅵldth of～ l ps.In going

含Om 50to O.5 widths,l iS eVident thtt the disto■
iOn ofthe

shorter pulSe is muCh the Same aS that ofthelonger one

aner propagating only 1/10 0fthe distance.The propagation

Of these pulses can be explained in telllls Ofthe diSpersion

and attenuatiOn shOWn in flgures 4 and 5,respeCtiVely.For 
τ

= 50ps and 0 5 , △① =2x1010 and 2× 1012 rad/S whiCh

g市e△ν=3.2x109 and 3.2× 101l lL・ ,respect市 ely.the

relevant fonll ofソ 。and αdB fOr this range OfiequencieS are

appro対mttely thOSe given by nmit Ш .In ths region adB∝

JF,so that gOing ttom 3.2×
109t03.2x101l Iセ resultS

in an increaSe in attenuatiOn by a faCtOr of 10 Also,because

αdB∝ 1/s,an increaSe in attenuationく
)fa 50 ps pulSe on a

2μln line is comparable to that of a 0 5 ps pulse on a 20μ
ln

line.  The same conClusion can be draWn for the phaSe

velocity.The de宙 atiOn ofソ .frOm its high frequency values

is proportional tO 1/S 編 ,the phase shift OVer a g市
en

length Of line due tO this devlatiOn iS thuS propOrtionalto

」ご/s.Hence,broadening Of a pulSe and diSplacement ofitS

peak,om t=t/Change with ω and siust aS 
αdB Figures 9

and  10 ShOW the resultS Of a pulSe propagatiOn for

superconducting Nb an Ba2Cus07,fOr a pulse with a 
τ=lps

and O.5 ps,reSpe∝市eけ.～tenu江10n and diSperdOn beCOme

l鰤ξttTeMltl嚇∫穂品騰T雅 1躍

Al-MustqnisiriY a J. S cL 乃ムfl,助.0,2θθθ
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Comparison Benueen Normul Metal, Low and High Temperature
Suprconductors

,:i09_"t",r, However, the 50ps prlr. dii,l;r1?j'#.,jy
significant distrtion even after propagationg a distant of
1Ocm on a line with 0.2pm ofdielectric.

CONCLUSION
To miniaturize rhe strip line an attempts were made

to reduce the dielectric thickness between ihe two plates
and using the same dielectric constant for att ttre itree
examples strip line considered. The superiority of
superconductors strip lhe over the normal conductor is
evident. It showed six orders of magnitude less forr.r. ln
reducing the dielectric thickress from i00pm to 0.2 pn1 the
phase velocity, at 10 GHz, has shown OZX aecreasi ior
copper, while for BazCu:Or and Nb the decrease was 35ro
and 26%o respectively. The increase in attenuation with the
reduction ofdielectric thrckness is enormously L,igh., i;;h;case ol normal conductor than i, ti,. 

".u." 
oi

superconductors especially at low frequencies. In comparing
the characteristic impedance at frequencies U.to*,t. nui
frequency, rhe superconductors show ,u.n higlr..d.ui.!
density over the normal conductor. Ho*er""., 

"-il;spacing of the plates - 200 pm and the.*" fr.qr.n.y _ ij
GHz, we may have the same deuice densities?oi;.;;
superconductors, but when the dielectric thickness is
reduced to - 0.2pm, the Nb shows _ t/g better device
densty than BazCu:Or,'fi9res 5 c, d, but thi.fi;"bt
much more cost effective than working 

" 
,".pa*..a'a

around l00K compared with the liquid tiliu, t.rnp..utur"
4.2I( at which rhe Nb operates.

. In 
.terms ofpluse propagation, figures g, 9, l0 showthe superiority of superconducting sl_rip Iin", 

'*". 
th.

normal - state line even for t = 0.5 ps, because such a oulsecan propagate without distnion for distances of l0 cm on a
line with 0.2 pm of dielectric Morever, figures 9 and l0
show negligible difference in pulse propagati{ 

"" 
.i,i.. riior BazCu:Oz strip line, which empirasizei tfr."rrp"rioity oi

´
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BazCusOr over Nb for its high temperature operating

advantage.

REFERENCES

l.M.K. Wu, J.R. Ashburn, C'J' Torng' P'H' .TI:-RI
Meng, L. Gao, i'l'tluung, Y'Q'Wang' and C W--$t'
:;iupL.inauctivity at 93Kin lNew 

Mixed Phase Y-Ba-

Cu-O Compounj at Ambient Pressure" Phys' Rev' Lett'

58, (1987).

2.R.L. Kautz, "Miniaturization of Normal-State and

Superconduaing ittip lines'Journal of Research of the

National grrea; oi ^stunautds Vol' 84' No' 3'247-259'

(1979). - _ a-^1..^:" ^f the
3.D.G. Corr and J'B' Davies' "Computer Anaiysis,ofthe

Fundamental una Higtt.r order modes in Single and

Co,rpl.a Ui.'otttlp "IEEE Tlt:: Microwave Theory

4.1.C. Swihart, "Field Soution for a thin-films

Superconducting Tunneling Transmission line "' J' Appl'

PhYs, 32, 461-469, (1961)'

5.D.C. Mattis ana i' iu'dttn' "Theory of the -k?T*"
skin effect in Normal and Superconducting Metals', Phys,

Rev. 1 ll, 4l?-417, (1958)'

6.R.L. Kautz, . pi.o,".ona pulses on Superconducting

Strip lines", J. Appl' enys !].(i)' 308-314' (1978)'

7.W.H. trenkaf and C'i' Kircher' "Penetration Depth

Measurements on Typy II Superconducting Films" IEEE

trans. mag, MAG-13, 63-66' (1977)'

8.Heise, P. Aut'*itaf, K' Neumaier' Chr' Probst' H'

Bermolt, p ruf iitt' and K'Andress' "On the influence of

the Heat Trearments on the Magnetic and

Thermodyn#--;r;perries of Sintered YBazcuior

"Physica C, 153-155, 1507-1508' (i988)'

9.P.J.M. van Bentum, H'F'C' Hovers' H' van K9'!:n'

L.E.C. V* 
-Ot 

itemput' M'T'M'F' De Niveile' L'W'N'

Schreurs, R'T'M' Smokers' and P'A'A' Teunisserq

137



?::!^r-:,::"_U*** ,\tormul Metal, Lotv und High TemperutureJuprcondudors 
D,N.-Rouf, a ai

rRseulro7Ez)'
c

F1g, 3 , Su?ia.ne *79eitq.atcr at o. lu afiolt t:l l?ee\+..n!:,
(c) c\L o. 29sx.

{b) ltb aL 1-2N.

lc)Yrat rO? d zzK.

じ̀'0¬霧昴J讐:どルン・

138



湘
ヨ
灘
許

Al-fuIustunisiriYa J' Sci' カムII,助・rf9,2θθθ

ミli

,ヽ,2

ゞ:ゲ

場。■

き“

=嘉
ご犠

s3●
'' 

μ
'"ミユt       帯 (

Fig. 3 Phtxs ueloc{tv 4t 4 J'urot'on of Jeqte*cy

' tor drlltt'ent tnals'riak ortd rlitlcctric tl''ici'ner'

a°・

■

許
ゝ
輔
ヽ
「

=斃
∫鶴

S = 0・ Z メい

139



導 撚 黒
″

…

″物 4Zのッ″′懃 rettperttu″

Dtt Rοヴ ″″

、

ヽ
ヽ
ヽ

■

ο
ヽ
」
さ
せ

Ｆ
↓
卜
ヽ
ヽ

Fi′ 4 Alaefu;q,Ao!, d, *,!!.'1c,to"- ol h.*r.rao|
tor diffeft,r.;t ,,.r';lcr.;4b e'!d, dt.t ctric tJrtcliec.r- .

≡焼犠

“
“

ざＪ

覇

¨
婆

１

一

140

F



=二
学:″ 」t'ルχ

s = =ac μント

Al-MustanisiriY a J. ScL VoL 11, No. (1),2000

=リ
ム

s=2 pn

富     ｀ ■    %・
こ

S The reQL pu.rl of iie chcrractEnstic

irnVc<lz.:alce a,t a fwzwhon o! ltcq'zv*nJ ltr

. .O!fn, rn'atot.tale olnd dieloolric r|hicl';tsts'

Ft,.

141

α

ヽ
ふ

“

・　
　
“

一

勁
“
“
“

Ｌ
「
‘
０
．



Comparison Bettyeen Normal Metal, Low and High TemperatureSuprconductors ----' -v" s'4 
D,N. RouJ a al

ヽ

ハμ・【‐‐・‐‐′い一一̈̈̈〕・　　一一̈

一̈』　　　　　　　““一）　　　一一喧

●
■
一
　

　

　

　

　

　

　

　

　

　

　

　

　

ｏ
「

，
　

．
‘
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
ヽ
”

″̈‐̈一一、〕一一．．一〕】一一一一一̈．̈．
b ti;t

′:fヮ . 7`ャ 9,・ダ。・ .薇 ヴO Fα

“
轟
“
ぉp留ャゎr iH■′。′′7.

rム . ιf′′
`. .|`″

“̀  
′
“

t● しι
`′ ` J`撃

ttご し″..11 ..1.υ
`ι
′,:

t.=4′・ 'イ
′
'1 ,(力

T́, ′ハ。 ′●tt,/7●
91′●

"′
ャ
「

力″■・  ``′
`1,″

,′

〔● ノ.ィ ィ .こ  ′θ“ `′し ..

144



ンbム ff,No.6り ,2θθθストM■Jα″お″ α工 SCi

′ギ●.

“　一́
““一）
”一ヽ嚇卜れミ̈
“　一

′

′
′
′

〉
一〕）
　
　
　
喘り

呼̈̈
¨
〕炒
響̈
札ふ鶴
一囀

，
，

“
彙
‐
・
・
‐
・
・・１
１
く
‥
―
，
「
‐^
ぶ

”］̈
お
〕
炒̈
毎押いい
口̈

″

ｕ
　
一

●

●

●

蔦
1:]:i′ I′

・
1   '

f:lli t・
・ :Fコ

||
・ヽ。

“:   |:

蒙可i与
“

,Oi

, ・̈ 上下軍Trみ ~‐
.T・二 ■‐

1:

_  ア′rF`-6 rp,,

b(1′ 〕

1p ' nrnp.rgn.rion o.,f @ Oa16sian. pulsv for Nt, olt J.-'!K.

7i* lirirt'ur.4tur lxrs bstn sldlttd L-g !.t Ln,tot.,ri

- l,=t./1, (lt.) ,uherz lhe l.ov lreque7*! VhQse ,'n|717i.tt!
,t

.io /.*/ t l0! ttr/;.

145

′―●



Gο

“

Pは、。″B4●,ゅブvο′
"″

Mac4■のレα″′″をヵ=町″″″′′
S“prcO■ィ

“
こOrs D I Rοヴ ″″

鶏お1町1撼器 鳴rF2庶P
1723,(1988)

10 S J Hagen, TW  Ting, zz 、/ang, J HOrrath and
N P Ong, “out of the Plane Conductivity in Sin31e‐

蹟8 BttC鴫
°7“ Phtt R"ュ 3(3)792ふ 79m,

llDG  ルIcDonald and RL peterson,"Design Of
JosephsOn JunctiOn Pた 。secOnd Pulser"J Appl Phys,
48(12),5366-5369,(1977)

146



Al-MustanisiriYa J. ScL VoL 11, No. (1),2000

EO, M1, E2 TRANSTITIONS OF
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j.,.Li,Jl . ei:il aid fSfS' L, +-t+ 'grll3 
''''lil 1r'r ; IBM-2

E2, :-,i. \i-xsl l-dyliijl3 i++/l itlin-r ''e 'i,jl t;Jl oli ol;-;Jl

JSi, iiil3S- a"Jul AiEill c'ils iv{l i:-+U'l 6yliljYl €U'rSr EO

.3j-il1 $Jl ejl$il e lr+ +l+

ABSTRACT
Measurements of the internal conversion electron

spectrurn- and the iatntintution of EO transitions provide

additional evidence for the gamma-unstable description of

Pt-196 and tte nut"rt of ineir 0" states' The dynamic

deformation ,oa.f ipOM) predicts that Pt-196 is a well

deformed gamma-unstable nucleus and gave excellent

agreement rvittr exp-erimentut results' 
-The alternative but

;;;;;i*t 0(6) aJ,cription l,vthln PM-' provides in

general an adequatJttJtipti"n of the 0* levels and their EO

i.."v and the multipolarity modes'
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τ=σ ,σ _1,… ,1,o
νΔ = COunts bosOn tHplets cOupled tO zerO angular
momentum.
L=tOtal angular momentum.

市IL=Z COmpOnent OfL

The values Of L cOntained in each representatiOn 
τ Ofo(5)

are obtalned by

τ=3、 +λ ,ソΔ=o,1,…
and L=2λ ,2λ _2,… .,λ +1, λ
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penetration of atomic electrons caused by penetration of
atomic electrons inside the nucleus. Thus the decay for

transition energies <2wc2 occurs only by internal electron

conversiont']. These electrons not only carry away the

energy of the nuclear transition, but their relative intensities

provide information on the nuclear rvavefunctions. It is this

information which makes 0-- 0* transitions sensitive testes

of nuclear models.

Internal conversion is the only decay mode between

0* states, but E0 transitions also occur in other cases where

the levels have the same spin and parity. An example of the

need for systematic E0 itudies is provided by Se-78t81'

Another example is the nucleus Yb-l72 which is srudied by

Cresswell .t ui. (1981)tel. While Subber et al.tl0l studied the

nuclear structure of Yb-172 in (1988). The measurements of
the internal conversion electron spectrum provide additional

information about the nature of the excited 0* states in Hg-

200trrl. While in Te-124 nucleuslul, the inter 0- level

transitions played an imporrant role in establishing the

character of 0:* and 02' states. The Pt-196 nucleus is an

example of the 0(6) Iimit of the lPtut'o'. The results of
,n..rrrr.*.nt by Kane et al. (1982)tt2l indicated that the E0

transitions in Pt-196 supported the 0(6) interpretation .The
forbidden 0:'- 0z* gan'ma-transition has been studiedt"i in

Pt-196 with the 0(6) s-vmmetry. . The 0:- - 0:- transition is

very important and cannot be neglected, the E0 selection

rules Ao = 2, Lr : 0. This transition has been studied by

Harder et al. (1988)t1*l for Pt-196, the measurements show

that the B(80; O:= - Or-) I B(EO; Os- - Orl = 0'20 and

X@0/Ez) = 0.68 while P2 > 0.0008.

Data Analysis and Discussion
Parameters and the MultiPolaritY

Several parameters may be used in the analysis of E0

transitions. The most approprate one is the square of the

E0, E2 mixing ratio as in the following equation [15], [16]:
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Eo, M7, E2 Transtitions Of Collective Leveb Belov 1.821 Mev In
Pr_196

q2[(EO/E2):I:→ Ifl=

p'z(Eo:Ij -+ Ir)

< rf llM(E2) llri >:

二■ИJ―/′御ッ

B(EO;Ii―→ If)

αk(E2)B(E2:I:― → If)

where B(E0). B(82) are transition probabilities of E0 and
E2; and crr is the total conversion coefficient,
Therefore q2 could be written, in term of p (the nuclear
strength parameter) and Qr (the electronic factor tabulated
by Bell et al. (1970)[17], as [6], [16]:

Q: =2..8x10-"121,+9

(2)

Hence, the dimensionless ratio rvhich is defined by
Rasmussen (1960) [18], [19] could be rvrinen as .

X(EO/E2ェ→Io=p2(EQIi→
If)e2R`

(3)

where R : l.2Ar'3 fm and B(E2) is measured in e2 b2 units.
Ir-Ir when I; =Ii ;: 0 but lr= 2- when I.; - Ir = 0. Thus X-
values may be used in all cases or decays involving E0
transitions while q2 is only useful when 7-ray components
are also present in the transition. The evaluation of the
strength of E0 matrix elements is X(E0/E2) a dimensionless
ratio which may be obtained from equation (3). The
q@0iE2), pG0) and X@0/E2) values for a number of
transitions are shown in table-I.
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Table -1: Experimental and theoritical data on E0 transitions

in Pt- 196 nucleus

Comparisons of Results With Nuclear Nlodels

One of the aims of any nuclear model is to explain

the level structure of Pt-196 and the obsen'ed transitions

provide to test the applicability of the model to a nucleus for

which there is a strong evidence that it is gamma-unstable.

Dynamic Deformation Model (DDNI)
The (DDIvI) has been developed over many years

starting from the Pairing-Plus-Quadrupole (PPQ) mo,del of

Kumar and Baranger {iloslt"l and Kumar (i975)tler' This

model is attempt to describe the collective-spherical-

transitional-deformed transitions and to span from the s-d

shell to heavy nuclei using microscopic theory of collective

motion. The iesults of @DM)t61 based on shape parameters

Tlpe of
trarsition

E・r(Meり q(EO/E2) ρ(EO)
X(EO/E2) 藤

ｒｅｎｃｅ
2γ ‐゙2'R 0333 056±010 0039±0007 1.2710.25y'10'

043」Э05 0016±0002 (7.5oto.go). lo' PO〕

0145
‐0110却 110

0∞5

_0004±0004
6.5

1+.9t r.9;.10'

039■005 0056±0007 (6. lto.8)'10'

022±007 ‐0032±0011 L}to.6y'lo'
t0

3.619' lot
|

3拿 10‐ (■ le。 )

0056±0007 [21

‐0032±0011
‐002(Thc。

(_0014±0005)=
(-o.tl l 8)' (Theo.)

16

‐023±20

16

000056± 14

009
044=010

16

000071±20

0'or4'0, 0267 p: > o.ooo8

く
υ



Eo, Ml, E2 Transtitions Ol Collective Leyek Belov 1.821 Mev InPt-ts6 ;i",),),", .
(the magnitude of the nuclear a.ro.,n"rio"1rL#r'#flr},"
asymmetry angle) will be discussed latter in this paper.
2-2-2 The interacting Boson Model IBIvI-2

The proton neutron hteracting boson Hamiltonian
may be written as Il], [2.]:
Ii = e, (d- x d)"+e" (d' x d)o V,"+ v., + k Q, Q, + M,, (4)
where the quadrupole operator is .

Qp=(s-x d+dt " s)p(2) r Xp (d', d)p(2) ;p=;rorv (5)

and

Vpp = I (l i 2) CI-r (21+1;tt'zt [(d- x d)p(L) 1d x d;rG)1t0r 16;
L■02,1

and the MaOranatem may be wjtten as:

lNIxッ =ζ2(S√ Xd.‐ ‐%十 Xd,・)(2)(sv× dR‐ 鴫 xd,)(2)

~Σ
2ξ k(dア

+Xdの
(dス ×d,)・

)     (7)

rn = r, = e are the proton and neutron energies respectively.
In the present work we used the IBM-2 by using ihe
NPBOS Code [2a]. The parameters obtained for pi_lg6
with N" = 2 and N,: 4, in MeV, are:

ε=0580  C。ッ=0600 こ2=0040
k=‐0180  C2,=0 020 ξl=ξ3=-0100
X,=1050  C4ッ =0000
Xπ =‐0 800 CL■ =0000

hn∝nよnWhtte‰ lyttFr盤:淵i
dement qlE2 P and qlMllレ Ofmmy tranЫ Jons ln Order     ・

つ
ι

く
フ
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to explain thiS dependence vヽe intrOduce the transitiOn

operators glven by[1],12]:

T(EO)=απN=+αЛ`,十 β.[d.・ ×d・ )」"十 β,[d,‐ ×d,]J° (8)

where α and β are
transitlons

constants and does not give rise to

where e, and ev are effective boson charges' 9n and 9' lre
the boson g factors. The effective boson charges e" and e"

are obtained in the present r'vork by using the IBM-2

program NPBTRN codet'*]' Thus e" = 0' = 1'0 for Pt-196'

The matrix elements could be deduced from IBlvt-2

used in this rvork' Therefore we can calculated the

electromagnetic transition rates and quadrupole moments'

The electromagnetic transition rates are governed by B(E2)

values. TheY are defined as [1], [2] :

B(E2; L -+ L') : ;i< L' ll T(E2)ll L >(2)

1(82)-€nQn*0,Q,

Tcurl) = (314n)tn [g,(d- . d),,,,+ g"(d- d)""\

(9)

(10)

(11)

Q…ザ[:司倒ρ
「
>0

The B(E2)valueS are liSted in cable_2)for bOth

expe五mental and IBNII-2 calculated in the present WOrk.A

:慇:1激hξlu鳳:冨:鷺鷺IT3al掌き∬富彗

秘偉:滞胤胤留ぽ0総1ぼ脚llξ可器謙
2 values,ShOw a good agreement With experiment for both
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calculated from the present work and that predict.J ao,
[28]

2-3 Conversion Electron and Multipolarity
The aciditional data on E0 transitions, using data

taken ar ILL, Institute Laue-Langevin (Grenoble, rr"ancej
129) is a powerful tool for investigating 0- ,tate, us ii
measures the internal conversion elJctrons emitted by an
excited nucleus produced by thermal neutron capture [13].
These E0 transitions allows the IBM-2 to be further testei
while the (DDM) of Kumar has the same feature for a
gamma-unstable pt- 

1 96 nucleus.
The internal conversion coefficients c[p were

evaluated from the ratio of measured erectron intensity to
gamma-ray intensity. These intensities are measured bv kane
et al (1982) [2] and Harder et al;. (198g) t'11 J ----

A number of lines corresponding to E0 transitions
r.vere obsenedtr3l relative to t-sfreU. Decay from the 04. to
0:- , 0z-, 0r sr.tes were studied. A,lthougtrthe decays from
0s- to 0z-, 0r- and from 02- to 0r States are possible
transitions, the Mr and E2 transitions were observed and
studied. The results are very sensitive to these murtiporaritf
for the transitions from states other than 0- statesf ih.;;
calculations shown in tabre -4 courd be deduced a useful
information from the analysis of pt-196 spectrum.

Tabl

154

e―∠i l ransit10n rates E2ヽ rehヽ
Z nfp十 _10κ
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0001
13畦
005
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Table-3 i Conlpanson ofpattmeters ofPt.196(Ex2二 ,DDM,and lBM-2

P:rrarnclcrs

Dvnanrical suilxetry Ill, [21

SU(5)
Vib

SU(3)
Rot

0(6)

γ‐1,nstable

EXP
1291

I)I)ヽ1

[61

IBM‐2

1281

IBM-2

1PWl

I')(4r') / l1(2" ) 333 247

1.122'1t l;,1,1r'1
078 076 085 085

l(02') / I;.(2" )
319 339

~面

西 幕 :):・ )

:、 10 (〕 015 3x106 0285

一

―I〕(lう21211‐ (),・ ) く()005 0047

I](ll2l or'- 0r')
tt(82',2r' - 2i)

123〔 251 1465

I〕(lう212.'-Ol・ )

:ミイ1:' 0^`_','ヽ

O16111
0:5i251

一部
=F《

書
(2ュ 1 /(p: ,

008:25:

―(,51〔)()
()|() ―()25 i324

*|〕 =0‐ ―〉0625
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Table -4 : The conversion electron relative intensities with the deduced conversion coefficients, using ICC [30],
and the transition multi

,r tt i. i

the transrtion mu ies for transitions in Pt-196
L (σ ,

I「 (σ ,τ ) EKMeV)
「141,「 311

IY[14] L〔 14〕

『
剛

crtheo. fpw Multipolantv

El E2 Ml 「3‖ lprvl
21+96,1 0!'(6,0) 0365 1000 4097 0041 0014 0067 0156 E2 E2
22+(6,2) 01‐(6.0ヽ 0689 く06 く009 0150 0004 0006 0022 E2 E2+Ml
22'(6,2) 21‐ (6,1) 0333 411 2290 0056 0013 0035 0165 E2+Ml

+EO
E2+Ml
+E0

02+(6,3 01‐ (6,0) 1 135 fく080}
02・ (6,3 21‐ (6,1) 0780 1391 1028} 0007 0003 0007 0021 E2
02+(6,3) 22‐ (6.2) 1   0447 153 038 0025 00H 0030 0123 Ml+E2
23+(6,4) 01'(6.0) 1362 く06
23+(6.1) 21 r6 1) 1006 24} 10091 0004 0002 00()4 0088 Ml+E2 MIttE2
23'(6.4) 22・ (6.2) 0673 301 1086) 0029 0005 0012 0044 Ml+E2
23+(6,4) 02‐ (6.3) 0226 E2
0i(4,0) 01‐ (6,0) 1403 35.68(b) E0

03 21・ イ6.1) i   1047 i301

(4 21・ (6_2) 1   0689 く06 く009 0150 0003 0008 0024 Ml+E2
03・ {4,0ヽ 11 92:

03・ (4、 ()) 23‐ (6.1) 362

24+(4,1) Ol・ (6.0ヽ 605 {33}
21'(4,1) 21'(6,1) 1249 {16.3} 0.95(b) 0058 0077 0003 0005 EO+E2

+Ml

2.・ (4,1) 22‐ (6.2ヽ 0916 {651 :(004)| 0006 00024 0006 0018 E2
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Continucd 2/2

田山 n6nКこ

Eγ(MCV)If'(σ ,■ )Ij'(6,τ )
Ml■ E2

E2+Ml

Ml+E2
Ml+E2
Ml+E2
Ml+E2

Ml+112
Ml+112

o064
0424

o016
o055
0328
0377

()024

o()()7

()()36

0952

o006
o007
073
()084

00()64

oO()23

o007
o033

o002
o006
0026
0029

()()()3

()()01

o150
0217

o097
0129
o180
o150

()15()

0150

< 0.09

{(0.1.1)}
(a)
(a)
(a)

{0.30}
< 0.09
< 0.09
< 0.09

(a)

1.800))
(a)
(a)

< ().0()

< 0.0!)
< o.01)

(a)

切
切
”
問が
出
口
い
れ
＜ａ＞
・(84)
<06
<06
く06

く06
<06

0469
0243
0202
1677
1 322

()989

0542
0316
0275
o073
1823

1468
1 135

()688

0462
()421

()219

0146

02.(6,3)

23+(6,4)

03+(4,0)

ol+(6,0)

21+(6,1)

22+(6,2)

02+(6,3)

23+(6,4)

03+(4,0)

2オ (4,1)

o:キ (6,0)

2,卜 (6,())

22'(6,2)

021(6,3)

23'(6,4)

o3'(4,())

24.(4,1)

241(4,1)

24+(4,1)

24・ (4,1)

251(6,5)

25'(6,5)

25'(6,5)

25'(6,5)

25・ (6,5)

2」 (6,5)

251(6,5)

04'(2,0)

04+(2,0)

{)1'(2,(〕 )

()41(2,())

04.(2,(〕 )

()i'(2,())

()41(2,0)

04' (2,0)
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The VaHation ofProbability Dist五 butions with

Atomic Number

KEALL HoAL―BAYATIAND MOHARIEDIoSANDUK

躙 若品。W秘甜郷 淵llU」
К雨聟J Baghd劇 ,

ABSTRACT

In addition to the produCt△XP,the moments

calcul轟o“ 6kewn∝s andP寵
11織だ

et褥
:l咄:

behaviOr of the probability

concept is applied On the ground State wave inction of

lithium like atomS Where 3受≦8 Weiss's wave inctiOn is

used to flnd △X and P and other parameters.The results

胤 肥e犠 ∬露:It∬鳳sふ鳳五器:オど
the moments Calculations are necessary

INTRODUCTION

Far iom the quantum mechaniCS interpretatiOn of

帷瀞積∬敬lli』鞘
e[榊

繊
transfom of the  other can not be less than a Certaln

is esSential a mathematiCalminimum valuc.``ThiS

:::n器:Itl♀
Rllr甚は

｀
II:nttel:fri想電:IttFCl:::11:

withi

l‐ Signal analysis  of tWo Signals bOunded by Founer

transfollllatlon.

2・e武
鑑亀tざ脚 ふ

゜
留躙 :寧精為。縫ds

ltti朧∬蹴b獅囃噛闇建
deviations of the probabili

△X and△P respectively,the unCertainty relation isi
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The l,-ariation of probability Distribtttions with Atonric -yumber

△X AP≧ ヵ/2

The statistical

The standard One is

case the product isi

κ ″ `4,も鋼 Qrr.477グ 1∠ I Sand″た

WⅧ∬』講ittiょ.Ttth

，
　
・
ヽ
一
　
、

AXAP:h12
and it is called the minimum rever of uncertainry. rl?)rro,,,the physical meaning of fi, this is a mathem"i..f pi"p..ry
of the product of the standard deviations (of r,wo 6"ilr;"
wave functions one of them is the Fourier transform oi,t.other(l)) An example for this ..r" i, the linear harmonic
oscillator [-HO) in the ground state (n=0).

The other allowed case, is thai of
AXAP>ht2

11 
w_hich the produa exceeds the minimum level f.[',]u,,on2). In this case the envelope is skewed (Non_Gaussi;;t'i"

the 
.uncertainty product may be used to distingui# ;.distributiontype(Gaussianoinon_Gaussian). e

The effect of distribution shape on the product isquite obvious. But this shape depends on tt. pot.ntiat it utcontrols the motion.
In this work we study the variation of uncertaintyproduct due to the variation of the atomic number: The

*upr. of probabirity distribution or its deviation fromGaussian will be refereed to that variation. fn" rr.a auiuare extracted fr9, application of u U..t..._f-*t
wavefunction on lithium like atoms.

Potential Effect
There is no meaning of localization of free particles(zero potential energy), i^oh"r" in ttri, .ur. *"'t ulrflmonochromatic wavefunction. The problem oflocalizabirity is associated with bounded particre states. Inother word, there will be a certain' distributio; ;iprobability density, i.e. the wavefunction is multicr,ro.nuti..

_ Th. shape of wavefunction depends on the p","r,i"ipart (of the Hamiltonian) in the sci'o'ainger equation. As apedagogical example, Schr^odinger,s equation of LHO is:itt )ytld = -tt /2m dytftXz + 1lkX?z1v @)
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where k is the force constant' The potential energy for

gr*.a state (n:0) is of type ryi12, and the distributions

If tnit state are of Gaussian type, like:

v(x)v*(E : 6(2:r)-"' exP-* 126'

where 6 is the variance (AX)' So the uncertainty product

will have the minimum value'

System like atoms have a more complicated

potential type. For hydrogen atom, the potential is of type

i/r. ttt. wavefunction for 1s is:

rY(r) : A exP -rln ru

*t.r. ru is Bohr radius. So there are not any expected

Cu.rrriun form for the probability densities' and the

uncertainty product exceed the minimum value'

Li-Like Atoms
The potential will take more complicated form.in

case of high atomic number (Z)' In this case potential

;;;tgy t..,i, arising from the mutual repulsion between

uny 
"t*o 

electrons *ltt.tt present' The Hamiltonian of such

u tytt., is of the form(2):

g: Ii Hi+ VzIr Vri (5)

where Hi is the uaiiitonian of the i-th electron in the field

of a nucleu, of .t urg e Ze and Vu : e2lru is the potential of

interaction of two electrons'

In this case there is no simple solution of

Schr6dinger's wave equation' There were many attempts to

rirnpiify ihe problem- The most important attempt is that so

called Hartree-Fock (HF) approximation(3)'

Weiss(t) computed the wavefunction by expanston

method for the 2s, 2p,3s, 3p, and 3d states of the lithium

atom and its isoelectronic ions through z=l0.In.a prevtous

;;;k rt this method was adopted in addition to the electron

Al-MustansiriY a J. S ci' Vol. 11, No. (1),2000

correlation(6) method.

BY using this method one can get the following

reusits(5):

First, F# functions in position and momentum space: 1- the

one particle radial distribution functions for Kcr'Kp sheil

(D(rD and D(Pr)). 2- the interparticle distribution for KcrKp
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Prο bαb「″夕Drstrib″ r′θ″s、 ,'′″Hゎ″た 1、り″b`″

詳Iき母鮮と,露:∫1盆t騰覆竃1:‖
鮒北害t紹彎

SecOnd, the expectatiOn values in pOsitiOn and mOmentum

Space  fOri l_ One electrOn nucleus separation distances

(くrl> and <Pl>)2-The inter― particle spearatiOn distances

犠 f¶ :く1:il」‖:滉研露温ξLpOsHonandmomenmm
space△rl,△Pl,△ r12 and△ P12・ NOte Figure 3

1t  found  that  there is an errOr in Weiss's

Cil[l::I:;t盤:HII:ti:T式lょl。『:::Fu::liFl」 :可11

The PrObability Distribution

iilil[#:ti響

ピ』Iilillli
Figure 2(as an example the calculatiOns has been dOne fOr

盤織l甫稚ル鑑ettL縄お
くか ―亀〔=D(r)

(7)This difference is a sOrt OfrepresentatiOn OfhOwlnuch is

I黒1話轟難搬盤潟
on mOre narrOw, and more

Symmetric For mOmentum calculatiOn, De)has an
oppOsite behaviOr.

The departures Ofthe one point distHbutiOn tOm a

総撼薄αtti幣轟事務胤9
(8)K=<r4>/σ 4=～
(9)

ヽ

早

ヽ

● ｀
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Where σ iS the Standard deViation. For a Gaussian

distribution,S=O and K=3.
The calCulated S and K for ttr12)and ftP12)are

shown in Figure 4 as varied with Z TheSe distributiOns are

li∵構』:I:i:撮
Tp電臨r滉紺

e蹴∬ffね穏IPI:7:慰 :∬瀧

Al-MustansiriYa l. ScL

momentum.
It ls

parameters

んι II,Nο.`Iり,2θθθ

possible to refer the uncertainty product to both

Juna K for r and P, by using eqs' (8 and 9) as:

△X△ P==<I)4><r4> 
ュ (10)

The UncertaintY Product
Figure i shows, first that the position is more

certain (reff-aefinea) as Z increases' rvhereas the

momentum has an opposite feature' Second' single electron

measurements ura 
^rno" 

accurate than those of two

electrons measurements, where Ari(Artz and APr<APrz'

The product Arr APr Gigure 5) decreases with Z'

This is owing to Coulomb force' which makes a skinkage

in <r1>. The values of the product Arr APr are around 0'5

and exceed this lower limit as Z increases' These

unexpected values *uy Ut attributed to the approrimation

feature of the functionsl'
The product Arrz APrz has a small different behavior

with Z. It decreases 
-"it'lZ=O 

then increas es' Thi s b ehavior

is owing to the fact that the standard deviation increases

with Z U."o.ing-;gti tt'un the expectedvalues.forthe

case of Z>6. The 'Jl"' of Arrz APrz 0r€ greater than 0'5

(around 0.75).

ζ
υ

κ
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Tlte I'ariation o1 probability Distributions \ritr1 -.ltontic J.wnber

coNCLUSIoN AND Rffiii#ri 'trnd'tI' I' sanctuk

For the case of the complicated systems we findthat:
l - As in the ordinary relation between r and p, thereciprocity between r and p is quite clear in S and K ofthe distributions.
2- The distributions are non-Gaussian according to s andK calculations. So the uncertaintf products *.;.*,than the minimum level. -J

3- As the uncertainty product decreases towards theminimum level, the values 
"f-a:'and K, show moredeviation from Gaussian utuu.r. Whereas for suchbehavior rve have to expect an approach to Gaussian.So we sav that the uncertainty froiu.t is not sufficientto characterized the aeviition from d;i;;distribution, and the rnor.r1, calculations arenecessary for that purpose.
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8-10.

Initiation

Propagation

ROZ+RH ROOH+R

Chain transfer

A+RH ------> AH+R
Termination
A+ROz --------> Stable Products

ん l II,/Va。 (二九2θθθ

ふ Two major areas of polymer deterioration

protection are of concern. In the manufacture of synthetic

ioiy.ot deterioration protection is needed during

irof.tting and storage. These protecting agents are often

ret'erred to as "stabilizers"t"'
The generally accepted mechanics(a'5) will be

presented, *i-th soml of the differences of opinion b'riefly

indicated.
Oxidation of polymers can lead to chain scission

cross linking, or formation of oxygen-containing functional

gtorpt in t[e polymer or its degradation products' The

IU;..r here is io iu**urize the role that antioxidants play

in,avoidingminimizingorslowingtheseadverseoxidative
processes.

itH=polymer molecule, AH : antioxidants,

L antio*idant radical, RO2: polymer peroxyradical and

ROOH:polymer perioxide.

tnitiation reactions are shown in equation 1-3'

propagation I nequations 4 and 5, chain-transfer reactions

in 
-.qi*iort, 

und 7, and termination reactions in equations

①
０
０
　
０
０

2A
2RO

--------> Stable Products

(6)

(7)

(8)

(9)

(10)

(11)
Peroxide destruction also occurs

ROOH Stable Products
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Photostabilizotion of polys4ttene by Hintlered Amines

In addition to initiation reacrions ,,i'"^#i"!#:
kinds of activation reactions can occur as represented bvequation lZ.In absence of initiators such as
Activation
RH 

-> 
R +(H) 

02)
;[!.,,Tj,!:] 

R mav come rrom heat, Iight, o, ioniring

Autioxidants may retard oxidation by one or moreof the proposed mechanisms, the phenoli. il;;;;p
antioxidants(t) operates mainly through chin transfer andtermination mechanisms. Ai represented by reaction 6followed by reactions g and 9.

Ih. compounds which are usually used to retard orinhibit these processes have traditionally b..n ,.ffei.a-r" .,((stabilisers)) in plastics technology and ((antio.;;;;;; ;,rubber technology(5).
The first systematic attempt at developing efficientstabilisers resulted in the 1uv_absorbers)). These were

I"#ffir"P' 
the energv transfer agents or energv

The development of uv_stabilisers and their mode ofaction has received wiaespreal-iri.r." in the fierd ofresearch, ar stabirisers are berieved to owe their mode ofaction to some or all of the followinj mechanisms.
I - Ultraviolet screaning
2- Ultraviolet absoqption
3- Excited state deactivation or quenching
4- Freeradical

decomposit,on 
ttu"nt'n* and hvdroperoxide

It is generallv believed that 3 and 4 are the mosteffective(6'7). 
-

Studies of antioxidant action have provided indirectevidence for the importance of the same process in thethermal oxidative degredation of potur"rr.
It has been shown(8-r3) thar- the decomposition ofhydroperoxides by non_radical reactions provides apowerfirl preventive antioxidant mechanism' ,rt i"r, iscomplementary to the kinetic chain' breaking ;r;;;
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originally studied ind,ejail by Bolland(l4) and elaborated by

sub"sequent workers( 
1 5'17).

Also photostabilizatic by hindered amines was

studied(18).
In this paper a new hindered amines of N'N-

disupstituted benziiine compounds were synthesized and

theii effectiveness as photosiabilizers for polystyrene films

was investigated.

EXPERIMBNTAL
Materials

All hindered amines were prepared by adding I

moleofthepropriatediamineand2moleofthehalidein
p..r.n.. of sodium acetate, refluxed in acetone for 45

,inr., while to yellow precipitate, was obtained' separated

and recrystilizedfrom T.H.F., dried under reduced pressure

at room temperature. Table 1 shows some physical

properties of the prepared hindered amines'

Technique
Polystyrene films of thickness:300 microns were

madeby-mixingO.5%byweightofdifferentadditive
mate.iats with poiystyrene by using chloroform as a solvent

as a solvent. Th; film, *ire made in 5+5 cm pieces and

mounted by wrapping them around an aluminium blank

panel.
The panel holder is resting it in a slot on the

accelerated weathering tester rype (Q,UV)'

Irradiation wa-=s performed by uv, 320nm' 10 watt' 1

amp and the temperature at 60"C during the irradiation

experiments.
The degree of photodegradation process was

determined by measuring the percent carbonyl group

(%CO) generated during the photolysis process following

the equation
%CO = Na.1xi00
where
A: carbonyl absorbance at 1700 cm-l

a= absorbitivity of Polystyrene
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I = thickness of sample in mils
1000 mils: 1.0 inch
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The rate of photodegadation of plystyrene .films
were followed by measuring the increase in carbonyl

concentration (%CO) created during exposure to uv light

with irradiation time. Figure 2 shows the variation of

p.r".oa carbonyl (%CO) with irradiation time at 60oC for

all types of PolYstYrene films'
From ngui. 2 that all hindered amine compound-

l,2,3werettremoreeffectiveinphotostabilizationof
polystyrene films.rJoneadditionalmethodofradiclainterception

involvedwitharomaticaminesisthroughelectron.transfer
complexes.

These are especially important where the nitrogens

atoms are completely substituted such as N'N-disubstituted

benzidine compoundi where more active stabilizer'

The electronic effects of substituents in aromatic

hindered amines leads to increased activity' attributed to

.-i..onlugation of biphenyl in benzidine compounds' 
l

etcording to the experimental results optained

mechanismt oi photostapilization of PS films were

froposed accordingto uv absorption as in scheme 3'

....:::...:::::::..' ..:.'

Also chain breaking acceptors (CB-A) antioxidants

were proposed according io uv absorption as m scheme

4(le).
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ditives is flrst Order reaction.

The phtOdegredatiOn Of pOlystyrene inv01ves the
foHOwing chain reactiOn(20).

P+02        POO
lP00+PH      P00H ttP          2

撼 :IttX投1群ボi:職E
([I;:ll prop°

rtiOnal tO the square r00t OfcarbOnyl index

The inductiOn period (tin)、 vhich is the periOd Of

将癬鍵
alF対

悧‰』|∬Imtt Sh°
Wn h i3 2,dsO

lsed as uv absorber radical
scavenger is 10nger than the inductiOn periOd shOwn l nPs

ilm whhOut addit市 e(cOntrOl)

『L£!織llalillytyl∬
「
:llil抒

lilげlilII』よ|:fPi獄旨
to decOmpositiOn

generally shO■ v that the

肥1:影]1311::iS as ph°
t° stabilizers are decreasing in the

l-2-3>4‐ 5-6>7
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C.H.AnalYsis

Chemical
formula

Mol.Wt
gn1/1nol

Ⅳlelting

point C

NII=336()

NH=3360

NH=3350

Compound C 11 N

Exp Theo Exp. Theo Exp. The

807 81.48 101 987 9.2 86`

1 N.N-diisobtrtYl
2,5,2,5 tetrarnethYl

bcuzidinc

324 >370

一和　　一麺

821 8391 979 95 .7,

２

　

　

　

一
３

N、 N―dictily1 2,5、 2.5

lctnt illclllyI

二
社1淵歳 面 llcRI両「

2,5.2,5 tctm nlctllyl

bcnzldin9______一 一

286

81.1 8358 ハ
ン 99 81 69

牛t'4

79.41 9.51 1029 92

４
　
すＤ
　
一６
　
一７

N,N―dipropyl

_bcllzi(linc

N,N―dicyclo llc、 yl

_堕些l亜里 __
N,N‐dictilyl

_上里 1亜F____
N,N―di11lclllyl

benzldillC

２７ ２

　

一
３ ４ ８

却
　
一３５５ NII=3350 815 82.75 9.72 914 85 801

240 350

375

NH=3350 800 95 86j

808 7924 82 108
NH=334()

三二■ 

一

:

3 rl
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ABSTRACT
A number ofexpected pharmacologically important

覇‖驚鳳 官ι憮鰐lTR駕晶rdaV

∬ギ]構∬砲葺聾ittj掛聾
compounds(1), which resemble in some cases that of

aCetメ ChOline(1)and carbaminoけchOhne(2).

CH3~CO~0-CH2~CH2~1ご (CH3)3Cr

(1)

NH2‐ CO~0-CH2‐ CH2~N・(CH3)3Cr

ilil[i:書ll:罵filihoj}:::キ it】声ギ
Cettty‐急

CH3‐ CO‐ 0-CH2‐ C=C~CH2~N+(CH3)31‐

総reovet a n“ ceあたexampに pヽ征野Hne o―

蹴11棚:鰍f:盤‖:1∬鰭獄馴繁∬謂∬:

but its use is lirrnted because Ofits to対 city(3).
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(4)

RESULTS AND DISCusSIoN

Group l

a)_&_g。 _cH2‐C=C―CH2‐麺
4(N-tert-amino)-2-butynyl-2-phthalimido acetate or
propionate
Group 2

-.P R /_\ Ro
9LN-c--co:-cHrc=c-CHrN N-cH,-6=6-611,-orc-C-@oH \J Ho

Bis-N,N'[(4-but-2-ynyl,2-phithalimido acetate), piperazine.
In the synthesis of these ne* co.poundi we used

three amino acids namely, glvcine, Dl-alanine and L-
Aspargine; hopping to prepare nelv biologically active
compounds.

Moreover, in group (2) we selected piperazine as the
secondary amine in order to obtain compounds with fwo
phthalimido groups and rwo2-butyne ihains, so as to
increase the known biological activiry ofpiperazine itself
Such modifications may enhance the pharmacological
properries.of phthalimido compounds origin.ally pr.p"..i by
Dalhbom'i).
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I'hote

ontlt
,'!r^-coc,H*(C)( ),, - in -.rot'.n:v .v \{ 

(D

P (l)sccl2

I (2) Hocurc'c-u
I

? nc)
.tun, (CH:ol€rrcl A/t, -lu-6-o-cu: -c rc-E

I Dioxare 70'C '*t_: 
0n

Ii'
9 ro

,.2\ : tr,Q[ x--cu -c-o-.cII' -c {c -cll) - Aur

ilo*,

ucts were collected as solid

compounds, purified by recrystallization and column

Ｎ。‐（̈）‐０

ckomatography using chioroform as eluent' These

compounas were characterized via spectroscopic data'

Elemental analysis (C.H.N.) agrees well with the proposed

formula. Tables (3&4) show the properties of the acerylenic

amines of groups 1&2 respectively'

tn'proiargyl esteis (II) the I'R' spectrum shows the

presenceol vc--c-n bond stretch, at 3300-3280cm-l and v6=3

fond strech in the range of ?1?5-2110cm'1'

Upon .onu.rrlon to the Mannich product (III)' the

band at 3300-3280 crrt 1"-=6-*1 disappeared as expected'

*tit" tt. band which is responsible for (c=c) stretching

appeared as a weak band in range (2260-2l6}crnt) in the

I Ii. spectrum of the Mannich product of group 1' But it did

Group 1 Group 2

R Am R Am

a ‐H Pipehdine g ‐H DlDeraZine

b ‐CH3 oioeridine h -CHr Dlつerazine

‐CH・‐CO‐NH2 Pipe五 dine I -CH:.CONH: Pioerazine

d ‐H Momholine
‐CH3 Momholine

f -cHrco-NH1_ Momholine

187



hepamthn ol Na,o Acetylenic Amines of Erpected pharmacologicalAdivitl A.. H. rhaiheii,tna e. o. eoaet ilagi
not appear in the I.R. spectrum of the Mannich produciof
group 2. This is understandable in tenns of it. tigtty
slmmetrical molecules of group 2, so the vibratiJnat
stretching of C=C will not cause a change in dipole moment
& thus rhis band will be I.R. in active.

The tH Nuclear Magnetic Resonance spectreum,
compound (IIId) as a representative example ofgroup t anj
compounds IIIg & IIIh from group 2 (;ble; 3&4)
respectiv€ly, gave the expected signals according to th;
proposed structures. The CH2 protons on both sides ofC=C
bond appear as two triplets due to long range coupling.

The Llltraviolet spectrum of the acetylenii amines of
groups l&2 showed bands due to n-n transitions. The l,**
values are found in tables i&4

EXPERIVIENTAL
General Procedure for preparation of N_phthalyl
Amino Acids(o

A mixrure of amino acid (0.05mole) and phthalic
anhydride, 0.05 mole (7.4g) was placed in a pyrex test tube,
the tube was placed in an oil-bath preheated-to 1gO-1g5"d
for 15 min. The mixure was stirred occasionally for the firstI0 min. the phthalic anhydride which sublimed and
deposrred on rhe walls of the test tube was pushed down
into the reaction mixture by means ofa glass rod.

The mixture was left undisturbed during the
remaining five min. The test tube was then inverted aid the
walls were scraped out. The residue was recrystallized from
water. Table 1 shows the properties ofthese derivatives.
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Table 1 some properties of N-phthalyl amino acids

cpd ―R vield NII.P Formula Elemental analysis

Cal. o/o (found %)

I No %
Oc C H N

l
‐H 90 190‐

92

CloH7N04 58.51

(5780)

341

(312)

6.83

(6.39)

‐CH3 88 157 CllH9N04 6027

(59.51)

411

(392)

6.39

(620)

‐CH2
CONH2

78 185‐

88

Cr:HtoN:
Os

5496
(5495)

381

(380)

10.68

(954)

General Procedure for Preparation of N-Phthalyl

Amino Acid PropargYl Esters(7)

(II, Scheme)
A mixture of N-phthalyl amino acid (I) 0'0i mole

and excess of thionyl chloride was refluxed gently on a

water bath in a hood for 30 mins. using a drying tube filled

with anhydrous caclz. The excess thionyl chloride was

.uuporut.d from the reaction mixture underreduced

pr".rr.", and then an excess propargyl alcohol was added'

The flask was allowed to stand on the water bath for further

30 mins, then transfered to a separatory funnel, rvashed with

(3x20)rnl of lO% sodium carbonate and dried over

magnesium sulfate, filtered and evaporated under reduced

p..-rr.rr. to give the product. The properties are listed in

table 2 below.

Table 2'. Some properties of N-phthalyl amino acids

esters (II, scheme

cpd ―R yield ⅣI.P Formula Elemental analysis

Cal.o/o (Found %)

No. %
Oc C H N

l
‐H 66 95‐96 C13H9N04 6419

(6410)

370
(1101

5.76

(532)

2 ‐CH3 70 Cr.,'Hrr

NO.
6536

(64_10)

428
(410)

544
(5.03)

3 ‐CH2
CO鵬

50 oiけ C15H12N2

0く

6419
(6440)

4.01

(3.70)

9.36

(8.90)
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Prepa_ration of .\ao Ace1rlenic Amines oi Erpected pharmacological
Aaivi|, A,. H. Khutheir-Antt A. O. Abdel BZgi

General Procedure for preparation of Acetylenic
Amines 

^ ^Through Mannich Reaction in "Basic

ilIedium(8 e)

A mixture ofthe acetylenic compound, ().I_phthalyl
aming igig propargyl ester IIi, o oo: 

' 
mole,

paraformaldehyde (0.0033 mole) and appropriate secondarv
amine (0.033mo1e) and catalytic amouni ofcuprous chloridl
(25m9) in 10 nrl peroxide free of dioxane rvas heated at
70"C lor 3 hours with contineuos stirring. The .i*tur" *u,
cooled dorvn. filtered and 25ml ofwatei was added to the
filterate. The crude product was collected and recrystallizeJ
from a mixture of chloroform and ether or purified by
neutral alumina column using chloroform ai eluent to
produce. pure solid compounds. The properties of new
acetyienic amines are shown in tables (3&4).

190



ИJ―
yraゴ″″おir″″工SCi レ0111,No。 (`,,2θθθ

Tabre 3:properties of Acetylenic amines of group (l) IIIa-f) 4-(N-tert-amino)-2-butynyl,2-phthalimido acetate or

Elernental analYsis

Cal%(fOund%】
T.R.Cm‐

1

ll.-o lr":"

1730  2160

233.0,

291 5
1730  2210

1720  2260170-1

183-4 1720  2190

1720  2200

substituted ,ionate lHNMR(δ
)ppm・ OfSome of

O J) I!r"Arn I :(4.0) tt,O-CHzC=Cl ;

i:. ss)trn,O(CHz)zl ;(3.25)[S,N-CHzl ;

(2.95)[t,=C-CI l2-Arrrl;

tllc

Inf
2360,
293.0

a = Solvent nletltatlol
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heparation of New Acetylenic Amines of kpected phormacological
Aaivity A.. H. Khutheir And A. O. Abdet Bagi

TaЫe 4:Propedes of Acetyledc amines of group(2)(Ⅲ g■)Bヽ―N,N′ [4‐but‐ 2-ynyl,2‐phthdimidO acetae]
ne

¨
Ｎｏ．

ｄ・ド
％

M.P
C°

I.Ro cm‐ 1 W
λ max

Elemental analysis
CaL% (found %)

'Fil.IN,m. (6)ppm. of some of
the prepared compounds

ソ∝。 ソ←cC―N C H N
０
０ 80 172‐ 3 1720  _1200 238.5,

2925
6449

(6393)

4.79

(520)

930

(8 19)

(7.7)[m,Ar… 1珂 ;(4.7)〔 t,0‐ CH2‐C=CI;

(4.35)[T,=C‐CH2‐ Am];  (3.3)IS,N‐
CH,1(2.5ヽ「S、CH,Dinem7inel

III h 75 ‐５２
御

1755  -1220
1720

238,

292
65.12

(65.18)

5.12

(4.91)

897

(8.50)

(775)[LAr‐ 1珂 ;(4.8)[t,0‐ CH2‐C=〕 :

(4.45)〔 t,=C‐CH2‐ Am〕 ;(32)[2,N― C珂
(2.49)〔 S,CH2 pipcrazinel;

(1.5)id,C‐ CH3]
48 165-6 1730  -1200 236,

291

6334
(62.84)

4.98

(481)

8.21

(796)
a= solvent methanol
b: These compounds did not give acetylenic stretching band (see Results & Discussion)
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ABSTRACT
Six new acetylenic amines der市 ed iom 2,4-

賄 習e認聞蹴 y:ぽ

ぬa駕∬Z鮒じ 富 淵 驚 よ

INTRODUCTION
Acetylenic drugs are ■equently more active,less

湯轟i認ぶ1∬盤1北y'ed血°me bodyぬm idr

PropargyHc arnines cOuld be used as anticancer and

hypOtensive agents(2).

According to  the basic medicinal theory

which states that“ making a chenlical change on a

compound wl■ ich acts as a cause of the disease

乳 tttsξ
°

∬

a糧
∫ T『留 罵 躍
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St n t h e s is of N4 2, J-D initrop henyl) -N' -(S u b stitut e d)' 1, I -D i amin o' 2-

But!:nes M, t Habib

biological and pharmacologrcal activities better

than those of currently available anticolinergic
compounds (having no side effects)(6).

In this work, a new series of substituted

acetylenic amines was synthesized. This involved
the reaction of 2,4-dinitrochlorobenzene with
propargyl amine in the presence oftriethyl amine

as a base.

Then followed by "Mannich reaction"
2,4-Dinitrophenyl proparg;vl amine.

anticolinergic and antihistaminic activities
expected to the resultant compounds.

o

[]-.*-.=c-cH,-e
l1l

Experimental
Melting points were determined on a

capillary Thomas Hover melting pornt apparatus

model 6427-F10 and are uncorrected. The IR
spectra were recorded on a ry*e-Unicam model

Sp:-100 specffophotometer as kBr disc.
Elemental analysis was performed on a

CHN analyzer type Heraus at the chemical
Laboratories of the Ministr,v of Industry and

Minerals.

Materials
2,4-Dinitrochlorobenzene (BDH chemicals),

propargyl arnine (99% Aldrich chemicals), all the

secondary arnines used in "Mannich reaction"

ｏｎ
，知　震
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[Table 1] were of high purity (BDH chemicals) :. 
and (Aldrich chemicals).

' Preparation^ofN-(2,4-Dinitrophenyl)propargyl
amine [21t2'sl

Propargyl amine (0.006 mol.) was added
dropwise with stirring during (15min) into 2,4-' dinitrochlorobenzene (0.004 mol), then few drops
of triethyl-amine (EhN) was added.

The mixture was refluxed on an oil bath at
7\oC for 2 hours. Ice water (20m1) was then added
to the mixture. The white precipitate which' separated, was filtered and recrystallizedfrom
acetone (55% yield).

C.H.N. analytical results are given belowanl rcal results ile glven below:
Analysis %

Calculated Found
C H N C H N

49,76 1.38 19.35 49.23 1.15 19.26

Preparation of Acetylenic Amines by*Nlannich
Reaction"-General P rocedure(e)

A mixture of N-(2,4-dinitrophenyl)
propargyl amine (0.66 gm) (0.003 mol) and
formaldehyde (0.07 ml of 37%) (0.003mo1) was
dissolved in (10m1) of dioxane (free from
peroxide). Then a small amount of CuCl rvas
added as a catalyst.

The mixture was heated on a water bath to
(70"C) and the secondary amine (0.003mo1) rvas
added dropwise. Heating and stirring continued at
the above temperature for one hour.
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Ice water (15m1) was added to the reaction

mixture. The white precipitate which separated

was filtered and recrystallized. The physical

properties ofthe synthesized compounds are given

in Table 1.

RESULTS fu\D DISCUSSION
The suggested mechanism of the reaction of

propargyl amine with 2,4-dinitrochlorobenzene is addition-

ilimination(to'. The first step involves the attack of the

amine on 2,4-dinitrochlorobenzene (an activated aryl

halide). This step is followed by the elimination step in

which the chloride leaves to give compound (2).

Compound (2) was characterized by it's IR spectrum,

rvhereby the symmetrical streching band of N-H forthe
secondary amines at 3320cm-I and symmetrical streching

band oi =C-H at 3280cm-1 in addition to the aromatic

symmetrical stretching band of C:C at 1 590 and l42Ocml
appeared, in addition to the verification ofthe molecular

foimulae of the resultant compounds from the theoretical

and experimental values of (C.H-N.) analysis.

Reaction of compound (2) with a number of
secondary amines and formaldehyde in the presence of
Cuprous chloride as catalyst afforded six new acetylenic

amines (3) with the following mechanism(rr).
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The structure, physical properties atld IR spectral

dataof the synthesized compounds are given in Table (l),
were the absorption bancl of =CII group at (3280crtr-t; of all
the prepared compounds disappeared. This indicates that
"Marrrriclr rcacticltt" was sucrccssl'trlly colldttctc(|.

l'he absorption band rattges of syrrtnretrical
strctching batrtl ol' (aryl-N-ll) appearetl at (332Ocrrr-r-

3345crn-l) and tlte synttnetrical stretclring band of NOz

appearerl at (l400crn-r-l520crn'r) while tlrc arontatic
siretctring band ot(C:C) appeared at (l470c,tt'r- I 600crn-r).
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Table l:Some propcrtics,IR spectral data and CHN analysis of Acetylenic anlines(4-9)

Cornp.
No. 9

Mclting
poinlC

Yicld

%
Solvcnt
uscd for
rccrystall-
izalion

R. spcctral dala clu Molccular
forurulit

/u (Calcrrlalt :d) forrnd

ｍ
Ｃ

ｈ

ａｒ。
Ｃ〓

Vsy

〔troill

NOっ

6 Nrr Vu-t, C N

4

咽
129+
l dcc

47 Acctorrc ０

０

９

８

５

４

1520 1350 3310 CllH17N104 (55.08)
5510

(5.57)
5.62

(1836)
1828

(II]P

213 dcc 42 Etlnnol-
\\'alcr

０

０

９

７

５

４

151() 1360 3345 CrrHruNlOs (5233)
52.30

(529)
511

(17.44)
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6 N(C2115)2 112dcc 59 Acctonc ０

０

０

７

６

４

1510 1355 3325 CHHl,N101 (5472)
5468

(6 18)

609
(1824)
1820

咽
1821-

ldcc

Ellurnol-
u'alcr

８

６

５

４

1515 1350 3320 Cl、 Hl,N10: (5642)
5633

(595)
589

(17.55)
17.52

8 N(CH2CH=
CII,)、

122+
ldcc

62 Etlranol-
\r'illcr

９

０

11()() 136() 3340 C161119N10: (580)
581

(571)
571

(1691)
1683

9 /cll(cllr)2
Nt cr r(crl,).

126  +
ldcc

19 Acclonc ８

７

一Ｄ

・■

15()() 1365 3330 Cl● H23N101 (5731)
5726
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676

(1671)
1682
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ABSTRACT
This study implies an assessment to the role of the

tidal modifying factors in the Iraqi marine waters in terms of
energy of the system. These factors include hydraulic energy

gradient discharge, channel width and depth these factors

were investigated in three sections: Shatt Al-fuab at Fao,

Khor Abdallah near Wrbah spit and Khor Al-Zubair.

Funneling phenomenon was clear as proved by ddal

amplitudes and energy levels. Estuarine effects on the tides

are manifested oniy at Shatt Al-fuab section.

INTRODUCTION
Iraqi marine water, though it is very liited in

geographical extent, it is a field where various physical

parameters are acting in a way so as to represents a unique

physical system. This could take places every time and

everywhere as long as these parameters are available. The

specificity of this system is the result of modification of the

action of these physical parameters. This paper tries to deal

with one phenomenon, i.e. the tide, hopefully giving an

analysis of tidal features olan area characterized by shallow

depths, considerable amount of fresh water input, presence

of bays (I(hors), besides the interference with

meteorological elements. A map showing the location of
three sections on the studied area is given in figure 1.

The tidal characteristics of the Arabian Gulf are

rather complex. Many varieties of tidal types are

encountered. All are mixed ranging from predominately

semi-diurnal in the northern and western parts of the gulf to
predominately diurnal in the central parts(t'.

203



The Role oJ Tide ,Voddling Factots in th" 
{.r7r;:r:;:rGtrf

Another feature is the relatively high tidal ranges
tkoughout the Gulf It exceeds tkee meters at Shatt A1-
Arab and is over one meters everywhere(2).

The main distinctive factor that affects the tide in the
northem part of the Arabian Guld is the Shan A.l-Arab river
flow.

Shatt Al-Arab lengh is about 190km and the
average width approximates 500m. Downstream Basrah.
The depth varies from 8- I5m(r).

Mean water level ol Shan Al-Arab at Fao (about
10km to the nonh ofthe sea coast) ranges from 0-0.41m,
being 025-l.8lm (c.T.S) for wet (1988)anddry(1989)
years respectively Fig (2)({).

The discharge of Shatt A.l-Arab is also varying
depending on the hydrometeorological factors in the
catchment areas of Tigris, Euphranes and Karun rivers.
Hydrographs of Shatt Al-Arab at Fao are given in figure
(3)(''"

The flow rate of Shatt Al-Arab water and the tidal
regime panicularly at the head of the Gulf are the main
mutually dependent factors in the esfuarine regisn(2,r).

The existence of several bays in the Arabian Gulf
represents another structural feature, which may complicate
the tidal regime particularly in the northem parts ofthe
Gulf. Khor Al-Zubair, Khor Abdallah and KIor Al-
Ammayah are only examples. Recently, Khor Al-Zubair is
connected to Basrah Canal.which collects the drainage of
leaching saline soils of the middle and lower Mesopotamian
Plain. This has converted this bay to a new artificial estuary
with certain physical and environmental implications, all of
which are of vital importance to oceanographers and
environmentalists.

Data and llethod
Hydrological and oceanographic data were

accumulated through the survey ofthe Iraqi marine water
and Shatt AJ-fuab during several years ol research and
routine activities(5'6'D.



Water depths were recorded for Shat Al-Arab at

Fao, Khor Abdailatr and Khor Al-Zubair on hourly basis for

a complete tidal cycle at each station using echosounder'

Alongwith, water velocity measurements were taken by

.r.."n meter. Both instruments after being calibrated were

mounted on a mooring boat in the navigation channels of

Shat Al-fuab, Khor ^'r.;UauUut' 
and Khor Al-Zubair' In each

case boat were anchored from front and rear sides to avoid

rotation when the tide changes direction'

Data accumulated were representative of tidal

phases covering a wide range of hydrological variab-ilities'

These data were suitably adequate for the study of factors

affecting the tidal regime in the area'

it is suggested here that a comprehensive treatment

to the action of ttre factors modifuing the tides in this area

;gh, deal with the energy of the system' Tide at the mouth

of river entrance causing height variation to move up

through the estuary and ien tiuttt themselves' The tidal

wave penetrating up ttre estuary isrnodified as a result of

"t 
rng" of widih and/ot depth, friction and of river

discharge.---- 
irnoring friction the wave energy flux will remain

constant as the wave advances up the estuary i'e'

jour. l1lg, g is the
Where E is wave grouP energy 

^ln
accleration due to **"tt, in n/iec2 and a is the amplitude in

m.

K: EBC (2)

C:{ga (3)

Where B is the breadth in m, C is the celerity in m/sec' and

d is the water depth in m' Substituting 1 and 3 in 2'

11= lpga'Blga)lz (4)

Wi,.i. p is the density of water in kg/m3

The energy of the iidul *uut is faced by river florv energy

Al-Mustansirfi'a J. ScL ン♭ムII,Nθ.″),2θθθ

(kinetic) Es given in joule
(5)Ek=mv2/2

補品1ぎ

V『
、the mass h kg andV｀ the Wtter vdOdり h

m/sec.
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Looking to the subject from the angle oftidal current, the
small tidal velocities over great depths may increase

whenever the cross section narrows, either because ofa
decrease in depth from the open seawater tolvards the

shallower coastal areas or as a result oflateral constraints in
strait('). The maximum tidal velocity (U) in such straits or
bays can be given as:

U=2trAdST (6)
Where U is given in m/sec, 2p is the tidal range in m, A is
the area in m:. S is the cross sectional area in m2 and T is
the tidal period in sec.

Frictional forces, especiallly those resulting from the
roughness of the sea or riverbed, might largely influence
both tidal oscillations and currents. The dissipation of
kinetic energy manilests itself in the modification of the
undisturbed tidal wave. In general, the explanation for the
modification of the progressive wave in shallow water must
be sought in the bottom friction, which is given in the
following formula(e):

Fr=rpU2 (7)
where Fr is given in Nt/m2 and r is the Karman constant.

RESUTLS AND DISCUSSION
flydraulic Grrdient

Hydraulic gradient of any river is measure of its
energy. For Shatt Al-Arab, this gradient is largely varied
depending mainly on the catchments condition, (natural and

artificial), and tidal flow (tidal phase and cycle). Since the
distance from Basrah to Fao is about 100km so the $adient
at Basrah shows a maximum value for dry year (1988-1989)
is i.35xi0'r and a minimum of 0.33x10'5. For a wet year
(1987-1988), the maximum gradient is 1.8x10-r and a .

minimum of 0.l5xl0'5(a).
Based on calculation done on average flow of Shatt

Al-Arab at Basrah and Fao(3), the gradient was estimated as

2.6x10-r and 1.3x10'5 respectively. But later work based on
recent measurements shows a decrase in the hydraulic

′
０
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gradient of Shatt Al-Arab at Basrah to 2x10-5(r0)' Latest

estimation, also based on field data, was 1x10{ and 2x10{

for ebb and flow respectively for Karun confluence and Fao

,.nrn.nr. About half this figure is the gradient of the stretch

i"'*"rit.".t1u. This poinis out to the increasing works-

;t,"G at controlling itre flow of water in the tributaries of

the riier in the catchirent area' However' it is thought thal 
a

i.na.n.y in the climatic data towards drier conditions in the

area may exist.
fi,. nya*a[c gradient changes its direction during

high water tiie (flow). The degree to which the gradient

.fr"uig.. its direciion depends on the tidal levels and fresh

water discharge of the river' A tidal wave may block the

way against iver water flow admitting water tevet 
!1 

r.31;

in the river channel sequentially upstream cau.smg

corresponding stagnation of ihe water mass in the river'

This slack water condition may last about 30 minutes at

;;il; at Fao. Maximum reversal of gradient.as;u11d lo
ol*, during high water spring tide accompanied 

-wi1n 
tn9

Iowestwaterlevelindryseason.Theeffectisintesifiedwith
the blow of southeasterlY winds'

For Khor Abdallah, it is not easy to make.accurate

measurements to the hdyraulic gradient the main factor

controllingitmaybethelocalinstantaneoustidalelevations.
ThiscouldbetrueforKhorAl-Zubairdespitethedrainage
water entering it from Shatt Al-Basrah' The maximum

dischargeofthe'a*inugtwaterisabout200m3/sec'which
corresponds to a residua] current in Khor Al-Zubair section

in the order of 0.01 m/sec. Assuming steady state condition'

this according to Manning equation' could create a gradient

of about 3x10'e which is negligible'

Water Flow
Shatt Al-Arab water flows tkough Fao with 1.t3t'

ranging from -0.6 to 0' 1 m/sec depending on tidal condition

and whether is a wet or dry Year'

Typical velocity "*t during complete tidal cycle is

given in figure t+1. li clearly shows that maximum speed
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occurs during ebb, while minimum occurs at flood. Ebb
takes about 5 hours while flow takes about 6.5 hours. There
is a period of about 30 minutes for slack water condition.
Discharges through this section, as carculated for the net
flow curves. was 1020m3/sec.

Insignificant amount neither from Shatt AI-Arab norKhor Al-Zubair discharge can reach Khor Abdanah,
therefore, the tidai action perhaps is the only fb;,
responsible for the discharging rvater masses through this
section.

For Khor Al_Zubair section a discharge of
200m3Aec may spread out offshore. This may Uear"oniy a
local almost limited effect on the environment.

Tide
a: Tidal amplitude

Measurements indicate that the maximum ranges of
tide 3.6, 3.4 and 4.8m for shatt Ar-Arab, Kror abdalra-h and
Khor Al-Zubair respectively. These varues are similar to
those published about this area('2). However, occasional
abnormal records respectivery were noticed. Again tidalp!T: whether neap, spring or intemediate is the m-ain factor
which control the range. However, it is evident that tidal
amplitudes (half the tidal range) for Khor Al-Zubair exceeds
that of Shatt AI-Arab and Khor Abdailah. This can be
attributed to the funnering effect. In this context and in the
light of eq. 4. It can be concluded that amplitude is more
sensitivie to narrorving of Khor Abdailah than shoaling i.e-
aocBlzdlA

This is confirmed for Khor Al-Zubair tidal
amplitudes They increase from about lm near At-Baker oil
Terminal ( l2 nautical miles offshore) to about I .7m in Khor
Abdallah reaching to 2.4m in Khor Ar-Zubair. Depth orthe
whole region is variabre from about 20m (in ttre navigati,cnai
channel) to less than lOm elsewhere. However, widths
steadily decrease through Khor Al_Zubair.

Finneling effect can also be noticed when tidar
waves enter Shatr AI-Arab estuary but it seems that
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freshwater input and the frictional forces are among many

factors that divelop the natural tidal picture'

b: Tidal Cunent
The tidal stream entering the gulf through the Strait

of Hormiz can be predicted by eq' 6 using the well known

figures needed as fotlows:-Aiea 
of the Arabian Gulf (A):239000km2' mean tidal range

(2p:1.2m, cross sectioanl area of th strait (S) = 6tlxtu-

[i<irl. The result is about Z'2mlsec, which is about 4'5

knots. Resolution for tidal stream passing to Khor Al-Zubair

by using data of table (1) and an area oiabout 50km2 gives

a value of 0.28m/sec'

c: Tidal EnergY
Estimated tidal energy for Shatt Al-fuab' Khor

Abdallah and Khor N-Zubaii are given in table (2)' For

Si,att Af-Arab is about 100000kW as a maximum value'

Kinetic energy resulted from Shatt Al-fuab flow is in the

order of 735kW pointing out the big difference between the

tidal marine and the freshwater flow kinetic energy'

For Khor Abdallah a maximum of 425000kW being

completely resulted from marine source' No effect from

oifr., ,ou..., is expected' Compared to this amount' a

slightly lesser *"*ii'u' of tidai energy (a00000kw) is

estimatedforKhorAl-Zubair'However'intermsofenergy
flux, energy of Khor Al-Zubair must be greated than that of

Khor Abdallah a, i.tutiuety higher tidal ranges and

amplitudes characterized the former' This energy is almost

.q,ii""f*, to tte .nergv of Skjtl{l Fjord O{orway).ylere

a power of 6ooo00ip Is outuin.d. The conditions of this bay

is ieflected by the following numerical':}tt' 
(e)

4:25 9roz, S= 1 00x3 0m2, 2rJ=2'0m' U=7' 5 m/sec"''

cl: Friction
The tidal friction is of special importance- with

regards to the dissipation of energy especially in shallower

SeaSwheret,igh--,etocitiesoftidalcunentsarefound.
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However, accordins to eq 7 rt ,Xu#; 
t:#r\" 

role of
friction is very limited in modifying tides of the Iraqi marine
water. mainly due to the smooth nature of the seabld in the
area as a result of the widespread distribution of fine
sediments such as mud and silt(lal. on the other hand, it .an
be stated that the effect of friction for Shatt Ar-Arab ir r-y
times greater than that of Khor Abdalah or Khor AI-t;;.
This could be attributed to th nature of the bed (almost
sand)(l4). Shatt Al-Arab water discharge may be considered
as obstcles to the marine tidal cunent. the asymmetrical
character ofthe flow curve is an evidence to this finding.

Effect of Meteorological Factors
Some meteorological factors such as wind velocity

y!. almospheric pressure where known to influence tfrl
tidal elevations and/or tidal currents.

No published work concerning this subject was
done. However many observatim from *ti.t on. .un rnuk.
some concluding remarks.

A low barometric pressure at 34mb below the
average can cause a difference in height of about 0.30m,
since a low pressure will tend to raiseiea level and 

" 
hd;

pressure will tend to depress it(r2).
It is well known from the investigation of wind

speed and direction in the area that the northern and
norhtwestern directions are prevailing (72%), while the
southeastern wind constitutes about 22o/ooit.

Since the later blows onshore it will pile up water
and..causes high water to be higher than the normal
conditions.

CONCLUSION
The field data and the calculation carried out aregiven for each section leads to an appraisal of theresponsibility of many factors that modifi.r^th" tiaaf reg;ein the Iraqi marine waters. This evaluation was approached
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via the energy concept. The following conclusions was

reached:

1. Width of channel and its consequent funneling

pt 
"nor.non 

is a factor of greater importance than depth

and bottom configuration'

Z.The effect of freshwater input to the marine water mass

is locally confined in the istuarine region where it.is

i..poruity modifies the tidal picture' depending 9n l!'
catchmeni condition and its management' Considerable

amount of tidal energy is dissipated due to Shatt Al-fuab

water flow.
3.More detailed research work is needed before any
- 

luJg"*.n, about the role of the meteorologicai

puri*.t.rr. tn the light of the present level oi

l',,eteorological and ottunogtuphical data of the area such

judgment is Premature'

И′巧Z“
"α
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Table l. characteristics of some hydraulic parameters of

ine Iraqi marin w49ll

ab and I ne water

sectlons
average

depth

vel∝iv

(Ⅵ 耐 S咀

Section depth
(d) m

lvldth

Φ)m
C.S area

(a) m'
ddal

amplitude

(a)m

Shattノ咀‐Arab 14.0

11.0

０

０

６

０

4940

3660

1.8 0.・10

_070

Kllor

Abdallah

11.4

8.0

０

０

０

０

０
ｖ
　
う
０

う
０
　
２

18400

10800

17 020
‐0.21

2000

1500

12400

9100

24 0.23

Ю.29
Khor Al‐

Zubalr

12.5

80

Tqhle ?' F.nersv of hattノ岨―ハ」 l man

Section Energy (E)
kw

Source

shatt Al― た ab 100000
735

Tidal

River loW
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On lnflnite Dilnensional Leslie ⅣIatrices in

Sequence Space ιpく pく ∞
ABDUL SAPIEE ABDUL RAZZAK AL‐ JANABE=AND
OMERF.ⅣlUKHERIJキ士

・  PIathematics Department, College of Science,Al‐ PIustansinya
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`肌

e氏 mkrご ШКttm_M忠』、
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出罵:響:;戴hedMγ H,200の

ABSTRACT

An inflnite diinensional generalization ofthe Leslie

matrix is introduced and we assume that the top row

鮮:嗜:温翼:te∬壕i淵
1∫
朧琥詰蹴朋I

棺
<1.服

Ⅷ憲ぶ∫
°
l朧

ぬ
常i鍔よ露量

bI

∬吼「TI∬器l■ttn縁 1滉↓h∫l毬轟;:淵
real,and the corresponding eigenvector has positive entries.

INTRODUCTION

The  matrix proposed by Leslie, 1945(12)haS

constant elements and describe the dynaFniCS Of an age‐

structured population.The modelin matrix from is,

Πttrl∴Ч∬轟澪寝諸littTl電矧:lξ霧霊:|

orderrni(Lel11:tT:|'Ili`contains ln age speciic fecundity

鷺t詭墨茸難,ど鳳譜L凱』11
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On Inlinite l)itnensionol Lcslie Molices in Saquence Space (. 
n<gt<o

A. S. A, R Al_Jqnohe And O. F. Mukherij
Say, which dominates, the others in modulus. Kirkland(rol
constructed a region for the non-positive spectrum of Leslie
matrix.

In this paper we assume that the Leslie matrix has
an infinite dimension with the top row {a"} and
subdiagonal (<on) are elements in the Banach space /p,
I <p<-.

The space of all sequences x.={x,,}-,_1 such that

i.l*"1".- with the norm definecl by ll*11,,=( 
"i 

l*.ln ),,r(r)
Our aim is the same as in the work that has been

done in paper (l), but here we assume that the components,
{o,,} and {rrl,,) of Leslie matrix are elenrents in / r, i<p<.o.,
and we prove that the infi nite-dinrensional [,eslie matrix
has a real _positive eigenvalue ancl the corresponding
eigenvector has positive entries. Also, we prove tirat sucir
nratrix defines a compact linear operator fronr / r, into 10,
I <p<-.

The Infinite-Dinrensional Leslie population Matrix in
Banach Space I n, l<p<co

We consider a population divided into an infinite
number of age groups. The top rorv crl of Leslie matrix
considered to denote the nurnber olindividuals produced
by each individual in age group at time I and the
subd.iagonal ro.i olLeslie matrix, denores the probability of
survival from age group j to age group j+ I .

The infinite-dimensional Leslie matrix is a matrix
(aij)r- whose elernents satisfy

ctj , i=l and j= 1,2,3 .

a,j: o)j , i:2,3 . . . and j: i- l
0 , otherwise

rvhcte .0<r,ti<l and c!€[l.ro, consc(trcn by we put
a:: {cx,, )-u- 1 and or:= {on )'u.1.

_ In any lornted space X, strong convergence implies
rveak convergence with the sanre limit but tlie converse is
not generally true. Ilthe dimension olX is finite then weak
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薔蝉 淵 1輔ツ=
ηi=二

iり

ζj :li:i21:[:l〕

rnents ofthe inflnite― dilnensional

Fil∬
Hl¶∫蹴翼諸1lle魂器

Sず

1:躍
g聡

Y=ι P,1く
pく∞.

‖ ひi鳳鑑ェ累端鯉蹴r鶏賞鰤 よ
a linear operator U from X into Y and vice versa.

Ifx c X and Y∈ Y,Thus

X=鳳 X'%and y=二 yβ
i

ify=1」 x,then we haVe,
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but gl,g2,・ …are linearly independent,

i=1,2.… .

therefOre yi=鳳 aJXj'

Hence the coOrdinates of)に =ux are obtained from thOse Of

x by an inflnite matHx(au)1∞
.

Conversely, let(al)1∞ be an ininite_dimensional
matrix.Since X and Y are inflnite Banach spaces with

schauder bases, then every x∈ x andy∈ Y can be written

respectivelyas ΣXjejandliyiei

Consider the systen1 0fequatiOns

思
aJヽ 7:∈ y∀i=1,2,I..

Thus Ux=言 xjLTej=l:x,ia」 gi

y∈ Y⇒ Ux=y
Hence, U:X+y is a linear operator therefore an

infinite dimensional matrix (a,.i),- determines a linear
operator U from X into Y.

The following theorem shows that in the Banach
Space t r, l<p<.o, The weak convergence is equivalent to
coordinate-wise convergence and the norms of the terms of
the sequence are bounded.

Theorem 2(2)

For 1<p<rc Suppose xn=(c[r(n), c[2(n),...,ar(")cl, and
X=(cr1,cr,2,...,ck,. ..)e I o. Then xn-)px if and only if:
1) llx"ll<Ivl, Vn where M is a positive constant,
2) for every i,afn))cr,i 3s n-+co.

〓ｇｙ
∞
Σ
口

〓

ヽ

タ
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∞
ア
“
戸

／
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１
１
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”
Σ
劇

〓

220



一^
―

Al-Mu stan siriY a J. S ci. んムff,助.の ,2θθθ

Let L:(aii) be an infinite-dimensional Leslie matrix

multiptying L b; itself n-times we get the following block

matrix,

En=(aF))=

Z

Πωi:
i=1

n-1

Π①i: aJ
i=2

n■ 1

Πωil
i=3

V

where Z is (n-1) xcc matrix,

V is 1 x(n-2) matrix and

0 is co x (n-2) matrix
Notice ittui utt Leslie matrices have constant elements'

Thus

Lim l-* = aij or Lim uli' = u, V,.,

Now, let aijG)+ai1 in /o as k+co (1)

And let xG)->x in lo as k+.o. Theorem 2 we have

ct;k-+cr.; as k-+co Q)

from (1) and (2) we get

a1Glo,n'-.iict.1 as k-+to, Vii

Consequentrv tgt *I,uli'":-' 
= 

F,u,,o, 
Vi

And so L13ii"ll'olu' = iiu.,",
∞↓

ｋ
ａ０

↓

‐ｐ

‐

‐

‐

―

αａ一α
●
１

ａ
∞
ゞ
“
ロ

∞
ゞ
“
１〓‐

０
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Let α:=(α n)1・
°c`p and ω:=(ω n)Fcイ P, 1く pく∞

勤 り

卿 『 蹴 器 棚 呪 ∬ 背

Proo■ An ininite Leslie mat五 x(aj)can be used tO deflne
an operator L: イp~)イ P, 1くpく∞, which is given by Lx=y

where x=(ci}1∞ Cイ P andン
に

(ni)1∞cイ p One related by

・
=吾 %G'∀卜`2"

If we take the dOmain ofL is′
P,then the series is

cenvror.Cent fbr each i and ycィ
p

bounderi=｀`盤:F:l樹:IttLliCl°
Sed and therefore is

:翼出1:蹴
°
導恭:Lc鳳;翼器

ts器
籍,ぶ

句α七・概uボ

kお k¨'・en G①艶 k̈→∞
,

NoL

「
醐ぽ=:出¬卜]に盤P― :%イ≦

:言けてP¬ギ→は→∞
Hencel Lxk―Lx bp→O as k→Ю

鳳%鸞i響Sa∫驚躙 :織躙

rか (aり)cR蹄
IN(aJ≧

0∀覇=1,2,… )then the dire∝
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That is, a directed path is strongly connected.if for

any pair of nodes Pi and p3 there exists a directed path

connecting pi to Pj.

In-edulibility of a matrix is known to be equivalent

to strong .o*..t.iness of its directed graph since the birth

rate in ige groups of Leslie matrix are non-zero elements

so the A[ectea graph is strongly connected and hence the

infinite dimensional Leslie matrix is irreduaible(5)'

Lemma 2:

Let A:(aij)€ RT'* be an irrducible matrix then for

all (i,i)eINxIN lnelN such that aij(n!0 when A-'=(aij(n))

Vi3n.
For the Proofsee (1)

Our main result is the following:

Theorem 3:
Let L:(ail) be an infinite-dimensional Leslie matrix'

Suppose cr,co€ lo, l(p(m, and let the set B={(ij)e INxIN

la,i>o) is infinite.
Then- there exists an eigenvalue )'reR* of. L and a

corresponding eigenveeter ;1e I o with Lxr= Itxr and (;I>0

Vj eIN
ri1. p.oor of this theorem is based on the foliowing result

due to Kreind-Rutman(11).

Theorem 4:
Let X be real Banach space and KcX be a convex

closed cone with Ku'(-k):X and Kn(-K)={0}' Let

Tecr(X,X) be a compact operator leaving the cone K

invariant, is TxeK VxeK
lxo e K-{0}, llx"}}:1' ln e IN and CeR* suchthat

T\o-Cxo € K
Then the operator T has an eigenvalue iieR- and an

eiginvctor xr eK associated with l"r

223

t

a



‖ 驚 IIZ盤箇 朔Z解脇
Let K={x={ζ i}∈ イplら≧O Vj∈ IN,1く pく∞

)

Itis clear the K is a c10sed convex cOne,see(1)

鳳 ょ憩 :lmttl:脚 '肌
ξ ルな為 器

ittF

operatOr L:`p→イpl<p<∞ then Lxtt where F{嬌
)1∞ and

y=(η i}1∞ are related by ni=ia・ ζj,∀i=1,2,…
j=1

But the Leslie mat五 x has nOn_negative elements
thus a」 ≧o ∀i,j then ηi≧o ∀i∈IN this means y∈ K and
therefOre Lx∈ K∀x∈ K.

1::::h,(lle )i。 1::llllLi[L For conditiOn (b)Of samerreducible by the inflniteness
ofB
Fori=l andj=1

Let xo=

l

O

O

O

lneIN such that arr(nbg

∈Kヽ {0}and c=an(nゝ 0

NO、v Lnx=ДζjLnq,where{e」 }1"is a bases fOrthe dOmain

`p=思
ζjttain)gi,where{gi}1∞ is a basis fOrthe range ιp

=言
 (:ar,cl)gi

Hence Lnxo== ial「 )gi

i=l

峨ど)li員構a慧鳳曽Lttml畿絆蹄
components 31,32,…

.
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Now, as gil(n)>O then Lnxo>0,hence,Lnxo_cXO=

LxO‐ al〆
→xO∈ K,therefore O).ThuS thereも an etenvalue

λl∈ Rtt ofL and corresponding eigenractor xl∈
イ

p・

1:lIItl:ll鶴 |1鮮 f:ilnittjCコ

N・ Supposeら
l=0 ∀j∈コN.

=λ l xl is zero

雛“e we m‥
=魯嬌,H,4‐騰n the∞∝d慮∞f

I潔憲idti ttti晴 1』署践:ド
ili:λ

電|IIII:譜柵11:

Of Lnxl is zero.Thus ∃k∈n
Wぬぬ

省よ鷺m,m、¬どぴ刈メmmttb.
Hence Gl>O Vi∈ IN.

Bounds fOr the Eigenralues Of an lniflnite‐
E)imensioanl

Leslie ⅣIatrix in Banach Spaceイ p'1くp<∞

The spectrum O(T),Of an operator T deined On an

inflnite diinensional Banach Space X iS partitioned into

糠鋭欄 弾雛 l脱
Y ten Ro(T)=φ  and cσ(T)=φ

(2,7).

Derlnition l:

Let(al)1∞ be an inflnite― dimensiOnal Leslie matrix

which deflnes a bounded linear opertor L:ι p~→ ιp'1<p<∞

thenイ p~nollll ofL is given by

く iぱ Iq軸
¨

:十 七

ri面血

…

ぶ 剛 国 に
1. all eigenvalues λ Ofそ

matr破 L=(al)1∞ lie i nthe diSk lZl≦ |ILIlp・
1くpく∝,z∈C,C

isthe COmplex numbё r.

2.If λlcR.is a eigenvalu6 of an ininite―dimensiOnal

Leslie matrix L and λt iS any Other real or complex

eisenvalue ofL then lλ il≦λl・
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TheOrem 5:

Let(aj)1"be an ininite― dimensional Leslie matHx
which deines a bounded linear Operator L ttOm `p into

イp,1くρ<∞ .

If O and l is a limit pOint Ofthe pint spectrum ot po(L),Of

L,then itis in the cOntinuOus spectrum cσ
(L)

Pr00■

Let x∈

`p ,1>p>∞
,then x can be written as

X=Σ Xje」 ,where(q)1∞ is a basis fOr′ p cOnsider{λn}be a

sequence of the eigenvalues Of an inflnite_dilnensiOnal

Leslie matHx(a」
)1∞ which deflnes a bOunded linear

operatOr Li イp→イP, 1<p<∝ , be such that鳩→ O asn→∞
with λn≠0 ∀n.COnsider alsO,L,´ =(λ‐L)then L。 =_L
SuppOse Lox=o,then O=言

a」 x」 ,∀ i

:讃官
l:1観

蹴』囃」ξ鳥拝亀牌T∫就re O、

露:∫ll電聡■:lnd.hdeed,

蠍 t=‖Ч ‖属」型 :謝 電fl電 掘 二tk鉗 ぬ 血江
kllXII≦‖LoxllP,X∈ ι

p

Finally, we prOve thatthe range OfLo is dense in 
′

p・ Since

y=LF―Lox→ ■=言 aJx,,∀ i・

Thus the range is

range of Lo, means
/r, l<P<r.

Therefore 0
0eco(L).

a closed subspace Of ιp'and hence the
thatthe range ofL。,R(L。)is dense in

is in the cOntinuous ζpectrum ofL,ie.

Again, suppose L-+t as n-+,.c, with L;tlVn. Then L1:(l_
L)
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・          Let Llx=0,x∈ イP,1<p<∞
→ (1‐L)x=0 0rX=Lx

Since{λ n}=A be a sequence Ofthe eigenralues ofL,then
ミ   Lx=Ax orx=Ax.

Or ΣXnen=Σ Xnλ nen,or Σ(1-λ n)Xnen=0,Or
n=l        n=1

.    (1:|(1-λ
n)Xnenlp)1/p=0

nOw,for all n,we have

OJ(1‐λOXneJ=G(1-哺ヽ引
p)νp≦

(21(1-λ
n)xnenJわ =0

・  → |(1‐λn)xneJ=0∀n

but λn≠ 1∀n,hence xn=0∀ n
‐     Therefore,X=0,rneansthatLlisoniょ

監;繁:S:l[)at:IIIli
thus l iS not an eigenvalue ofL.Th

is not bounded.

Indeed,

・     ‖Llxllp = ||(X―Lx)|IP= |IX‐Lx+λ nX‐λnXIlp≦ ||(1-λ →XIIP→ 0 0r

n―)x.

.     K such that
KIlxllp≦ ‖LlxllP,X∈

`p,1く

pく∞

Finally,We proVe that the range Of Ll, R(Ll)is
'     dense in ιp

.  Lct F{ぃ )∈ ιp thenbydeinitbnofLyFiaJxj,∀
i.

j二 l

Since the Leslie matHx(al)1∞ has non negative elements

,      thus yi>0∀ i and hence y.

Let ε>O be given,let X={為 }∈ ιp be Such that

i  .i.卜 jiく
εシ

`∀

nocIN

without loss ofgenerality,let at=0∀ i andi>n。 ,n。∈N

`    Let y∈ RCl),the range ofLl be such that

善に―%>jl<%,島
∈N,日 ,2_

.  Now
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ly‐yll〆 =言降j

:降
j丸ゴ

一%け Jpゼ降J―ちゴ=

・言卜j「』。CN<γ +ザイ=♂ ,

no€fN. Hence ji-r--yllo< e.

Therefore, the range R(Lr), of Lr is dense in (0,
thus I is in the continuous spectrum fo L. i.e. I eco(L).
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INTRODUCTION
Throughout R represents a COmmutat市 e ring With

identity,and M a unitallen R‐ module A submodule N of

M is sdd to be StabL f 00)⊆ N for each R‐

homomorphism O iom N to Nl.In case each submodule of

臨1)淵if¥ill府臨l糧ぶ‰FIЪttl島譜霊
is illy stable if and only if each ccyliC Submodule ofゝ

/1

satisfles   the  double  annihilator  cOndition  that  is

annM(annR(→ )=は)fOr eaCh X in N`1).In this paper we giVe

the stnicture of submodules of i11ly stable module with

flniteness  COnditions  The relationship bet、
veen tt11ly

stabil■ y and quasiinieCtiVity through initeness ofmodules

is examined. The tools used here for this purpose iS

localization.

Localization Of Full Stabilit

ln this section we i

負1ly stable module under

modules.We ShOW thatifM

:rttiぷ

r臨
責1∫:ヽ圏

(24)showS thatthe answer of FIst we have the following

231



Finiteness of Fulty Stable ltlodules

Proposition
疑、だlИわらas

Let M be an R-module, iffor each prime ideal p of R. Thelocalization Mo is fury stabre nn-moaute, then vrl* r"rlv
sable R-module.
Proof: For any R-submodule N of M and R_
homomorphism 0: N-M, define 0r: \-Mo by 0o(ns)=0(n)/s
for each neN and seRo. It is a matter'of ci,..r.ing ,ir.i b-, i,
an Ro-homomorphism, then (0(lg), =eoCNo)Ei fo, 

"i.f,prime ideal p of R, hence eC$cN. Therefore lvf is a fully
stable R-module.

An R-module M is said to be a multiplication
module if each submodule of M is of the form IM ib.;;;ideal I of R(6). A finitely g.*rut.O R_module M is
multiplication if an onry,if vrp is a cycrid Rp-modure for
each prime idear p of R(e). A commutative ring R i;;r.d
regular (von Neumann) if for each xeR" there exists an
element yeR such that x = xyx. It is known that everv
reguiar ring is fully stable. A generalization 

"i;i, L',
modulesis the following.

Corollary: Every, mutiplication (hence locally cyclic)
module over a regular ring is full stable

Proof: Let M be a multiplication R_moduel for each prime
ideal p of R. the Rp-module Mp is cyclic. ff.n.., l,rf'p=af
annpr(Mp) but R is regular ring. Then so is R unr*O"fi
I.::? (Rannp(M)o=RpaDnpp(M) which is a field. iil;,-i;
rs rully stable as Rp_mo.dule therefore, Mp is a fully stable
Rp-module, by proposition (2. t), M is i fully siable n_
module

Proposition: Let R be a Noetherian ring, if M is a fully
stable R-module, then so for Ms for every multipicativeli
closed subset S of R.
Prooft 

_ 
It. is enough to show that annrrs(anns(x,)):(x,) for

each X in M. by using proposition il-r+l io(i) *e ira,re
oxn11s(annp. (X,)) = rrrny5 (annp(x)).=(anny(annn(8,)j.:
(X),: (X)
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Example(10)

Let F=Z2Sa FFF仕o Fl,2_週 =Π Fn and R bethe

F‐ subAlgebra ofⅣl generated by 
鳳

=Π  Fn and the unity

Of Nll. Let p denote the prime ideal Fn ofR.For each IC≧
1.

手翼詳警r:F椰載書ギ』榊
需ぜ酬 iツ:群籍盟 F総ぶ蹴器
to F.Thus, Mp is exactly a veCtOr space oVer F.WhoSe

l羅専点∬邸T than・

Th∝eおК,Mp｀ ntt a iny

Finite length fully stable

lt is known that

and only ifN=Ocぉ 騒R∫ぶ)

modules
an R-module N{ is fullY stable if
for each submoduie N of N{, that

is there exists a finite family {0r} of elements from

Homx(N,M) such that N : t$r(l'{) In the following

proposition we prove Fitting's lemma in terms of fully

stable module.

Proposition: Let M be a fully stable R-module satisfying

the i.c.c. on submodules of M' Then for each submodule N

ofMandeachR-homomorphismfeHomn(N'M)'there
e*ist" a positive integer n suchihat N:f"(I'l)+Ker(f)'.
p.oof, hull stabilit! of M gives the following chain of

submodules ofM

ir=fl;l*1n .*., no such that for all n>no f'N)=fG\")

Let xeN, then crf'(x)€f(N), then there is yeN such that

Fi.fi'O), hence rG-r0)=0, thus Fx-f(v)e Ke(f)
therefore

X=f(Y)-kef(N)+ke(f)
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Finiteness of Fully Stable Modules

A submodute N of an R-module M is said,"#'ijJjf
stable if OCN)EN for each R-monomorphism
0eHomp(lrtr,N4), if each submodule of M is pseudo_itable
M is called pseudo fully stable n,odut.lii'Ir. f"]f"*ir"
corollary is immediate.

Corollary: Let M be a pseudo-fully stable R_module
satisfying the d.c.c. on submodures oi M. Then for each
submodule N of M and each R-monomorphism
feH-omp(N,lvl), there exists a positive integer n such that
N=f'(N).

Proposition: Let M be a fully stabre R-module of finite
lengh. Then for each submodule N of M and R-
homomorphism feHomp(N,I,f), there exists a positive
integer n such that N{(N)@Ker(f").
Pro.oft By proposition (3.1), N+(N)+Ker(f) for some
positive integer t. Consider the foilowing chain 

-

Ker(f)qKer(t')Ere(t'1g. . .

There is a positive integer m such that Ker(f)=Ker(t'') for
all s>m. Put n the maximum of s and t,'then N:f(N)+
Ker(f'). Let xef'(l{)nKer(f) then there is an element veN
such that r{(y) and f(x)=0. Now 0{(x)=t'"(y), hlnce
y e Ker(f') thus rf(y)=o. Therefore N:fd)er.r(i"l

Recall that an element x in R is n-regular if there
exists an element y in R and a positive integei n such that
XnlD<n=*n(7). R is called n-regularring if each element of R is
n-regular. An R-module M is llily stable if and only if each
cyclic submodule is stabre(r) In (3) we introduced the
concept of semi-fully stable module as a generarization of
fully stable module. An R-module M is said to be semi-
fully stable if for each cyclic submodule N of M and R_
homomorphism f:N-M, there exists geEndp(M) such that
(n)=g.n for each neN. This is equivalent to saying that
each R-homomorphism of the cyciii submodure orli into
M is e>rtendable to an R-endomorphism of M3).
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Theorem: Let M be a fully stable R-module. Then for each

cyclic submodule N of M the following statemenets are

equivalent:
1. Homn(N,M) is n-regular ring.

2. For each feHomnC{,M), there exists a positive integer

n such that N=f(N)@Ker(f)'
Proof: Full stabitity of M implies that Endp(M) is a

commutative ring(l), and by the above argument

HompQrI,M;EEndn(M), thus Homp(N,M) is a commutative

ring (In fact Homp(N,M) is a sub ring of Endn(M))'

(1)=(2) for each feHomp(N,M), there - 
tlitlt

g.Hot*(N,M) and -a positive integer n such that fgf=f'
i* h=Fg, then h2=h.f"O0=h(f'(N)sh((N), and h(N)=

?"gGDEf-ClO, then f'(N)=h00j Fulher, Ker(f)=(1-hXN)

u,ii NJO$ 6 1 r -tt; 6141, then N= f 
n (l'{) OKer(f ")'

(2):(1) 
'for 

each feHomnG'{,M), there exists a positive

i*.g.i n such that N:f(N)@Ker(f) For each xeN'

*=E1y;+t for some yeN and keKer(f"), y=f'(yr)+Kr where

yreN and kre Ker(f).
i"ix)=f"tf (y r )+k r )+kl:f '(f'y,)), pu1 u-:f (Y t) t {N where

hi;i=ithirJ.'o.nn. g:N-M uv gix):u. where f(x)=f"(u,.)

foi 
'each' x in N, wJ claim that u* is a unique element in

f(.N) such that f(x)=t'"(u*)' Fore if tef'(lt) such that

t'ixFf'(t), then f1x1=g'1,-u*):0, hence

t'1t*-1ei{6l.I;nfe4fl;, thus f'(t-u,.)=0' And t-u'efn('T)r'r

Ker(f")
therefore Fu*. Using this uniqueness we can show that

ux+x: ux-uxl and *:** for each x' x1 €N and reR'

furthermore, uglxy:$(u*), hence geHomp(N'M' fore each

xeN.
f gi(*):f (g(f (x))=f ( u, 

" (, ) X'(f'(u*;;=f 
n(u*)=f (x),

therefore, Homx(N.M) is r-regular ring'

The following coroilary follows from theorem (3'4)

and proPosition (3'3)
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Corollary: Let M be a
length, then HompCN,M)
submodule N of M.

tulry stable n-roaurJoi i::tr
is r-regular ring for each cyclic

Example:

Let R be any fleld,set Ri=R fOri=1,2,3 COnsider
3

the R‐module M=2Ri,Jnce EndR(M)｀ isomOrphic tO the

ring Of an 3x3  matrices over R.  Hence, it is non‐

commutat市e,thus Nr is not illy stable R‐ module(1)For
the submodule ofN=R① O①o OfM,we denen tgiN‐ M by
〈r,0,0)=(o,■ 0)and g(r,0,0)=(0,o,つ for each r∈ R.Note that
tg∈HOmRO,M)and HomRO,M)CEndR(M),but gofwill

驚d譜薔li溜認ざI熊
・Therebre ml飩 aЫ■y Ofぬe
essential tO let HomR(N,ル 1)is

a subring ofEndR(卜 1)

Recall that an R― mOdule NIlis unifbrm ifevery non―

伽憾環帯t纂  [
Remark: If each submOdule N Of an R― module is ofthe
form annR(I)fOrsome de」 I Of■ then Mお a illy stable
module(1)

枷di面漁sttnttflttlttinhW∝
n制 飩めШけ

Theorem:Every unifOrm module Ofinite length is illy

stable.

鱗il柵状鰐棚躙l肥

で明デ
e退

肌
iピ

;批蹴fttξ間ソ躍難|∬
hHy stable Rp-1■Odule.PrO
pro01
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The converse of theorem (3.8) may not be true in
general, for example the Z-module Zoa is a uniform fully
stable(r), but it is not of finite length.

An R-module M is said to be quasi-injective if
every R-homorphism of a submodule N of M into IvI can be

extended to an R-endomorphism of M'). In (2) we have

shown that every fully stable module over a Dedekind
domain is quasi-injective. In the rest of this section we
consider the relationship between the following properties

of modules, full stability. Finiteness conditions and quasi-

injectivity.

Proposition: Every uniform finitely generated stable

module over a Noetherian ring is of finite length..
Proof: Let M be a uniform finitely generated fully stable

module over a Neotherian ring R. Then M is quasi-

injective(2), (Corollary (3 3)) finite lengh of M follows
from ((4), proposition (4 1))

Corollary: Let M be a uniform finitely generated module

over a Noetherian rig R. Then the following statements are

equivalent:
1. M is fully stable
2. M is of finite length
3. M is quasi-injective

Proof:
(1)-(2) follows from theorem (3.8) and proposition (3.9)
(2)-(3) follows from ((4), proposition (4.1)andcorollary
(4 3)

In the following example we give a non-trivial
uniform finitely generated fully stable module over a
Noetherian ring.

Example
Let K be any field and R:K[x] where xl:o. For any

non-zero element y in & then y:a-bx for some a,beK.
Note that y is unit if and only if a*0, thus, Rx is the only
non-zero ideal of R" hence R is a uniform Noetherian rig.
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MS′ ううas     :
FunhermOre,annR(annR(X))=(X)implLs that Rヽ ぬ lly

stable ring

REFERENCES

1. Abbas M.S. and Naoum A.G.; On fully stable modules,
To appear.

2. Abbas M.S. and Naoum A.G.: Full stability and
injectivity, To appar.

3. Abbas lvl. S.: Semi-fully stable modules, Al-
Mustansiriya J. ofSci. (To appear).

4. Alamelu S.: On quasi-injective modules over
Noetherian rings, J. of Indian Math. Soc., 39(1975)
121-130.

5. Atiyah M.F. and Mocdonald I.G.: Introduciton to
commutative AJgebra" Addison-Wesley publishing
Company, Inc. (1969).

6. Barnad A.: Multiplication modules, J. Algebra,
7l(198r) 174-178.

7. Johnson R.E., Wong E.T.: Quasi-injective modules and
irreducible rings, J. London lv{ath. Soc., 39(1961) 260-
268.

8. McCoy N.H.: Generalized regular rings. Bull AMS.
4s( r 93e).

9. Naoum A.G., and Hasan M.A.: The residual of finitely
generated multiplication modules.Arch. Math. @asel)
46 (1986), 22s-230.

l0.Weakley W.D.: Modules whose distinct submodules
are not isomotphic, comm. AJgebr4 15(1987) 1569-
1587.

238



Al-MustansiriYa l. ScL レbl II,Nθ .″り,2θθθ

Direct Reduction of Some Nonlinear Evolution

Equations

INAAIVI .d IVILLOKIAND AIVIAL IC AL-TA'r\IIMI

O"p-""."r, of Vfatnemati"i Cottege of Science' University of Al-

MustansiriYa
(Received Sept. 10,1999; AcceptedNov' 10' 1999)

i,iu.ill

i-J:lJl 1.JIFY ;qr-r;yLx f-iJJt:';!lLt U^i 1'rA tS-+ 
',r

:drFlrhii-Lqt$'l':l"GiJ:l*"llijlFli'ls'ljill
u (x, t):cr(x,t)+ P (x, t)w (z), r{(x,t)
: .'.tjl Lrtgc')l l.iL-bEill ilrtJl grq ,-u"ljiYl Jl ^qJH 

oia :'E*'d

:-J-lr o+.Uol lil.:U:iJrL,. ,r'lo d *Jl LtrJil til-" klS OS^i

r-i!d ,rJl q9:3j:,Ji- tt:-l- ul-i hl3 iS FLll i+!l ltiill u'

.(r);r*tr qrE qJ" J,'-' U 4++Li' elit *! UL-= ri: Jllill

ABSTRACT

In this paper we discuss a new procedure of

reducing nonlineai partial differential equation to a.single

;;i;d differential equation' The procedure is applied to

n.rig.rr', KdV and Boussinesq equations' Some similarity

reductions of these equationi 1o the first and second

Painleve' equations are obtained'

INTRODUCTION

There is much current interest in the mathematically

and physically significant -determination 
of direct

reductioni of a giveripartial differential equation (PPE].'
a single orOina./aiffeiential equation (ODE) (see(5))' This

pu.fo"r. ,un be achieved in several lavs il]l:*:*t:
Themostfamiliarwayistheclassicalmethodotstmttanty
using Lie group ofinfinitesimal transformationoriginally
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developed by Lie(a). Clarkson and Kruskal(2'3), introduced,
in 1989, a direct method that involves no group theoretical
techniques for reducing a PDE to an ODE, some new
similarity reductions of some evolution equations were
obtained.

It has been noted(l) that there is a connection
between these nonlinear PDEs solvable by inverse
scattering transform (IST) and nonlinear ODEs without
movable critical points. By a movable we mean, its location
in the complex plane depends on the constants of
integration of the ODE. A family of solutions of the ODEs
without movable critical points is said to have the P-
properry: P stands for Painleve'(*). The ODE is of P-type if
all its solutions have this properry.

In this paper, we propose a direct method of
determining reduction of a given nth order PDE (with the
dependent variable u and the independent variables x and
t), to a single ODE of Painleve' type using the ansatz

u(ゝ t)=α(X,t)十β(x,t)W(Z),べ  (ゝt)
(1.1)

where cr,p and z Ne assumed to be sufficiently
differentiable functions and w(z) is n times differentiable.

Outline of the Procedure
To illustrate the steps of our procedure of direct

reduction we see first that substituting (1.1) into the given
PDE leads to rather complicated polynomial expression
involving various monomial products of derivatives of w
whose coeffrcients depend on the partial derivatives of cr,p
and z. We assume that this expression is an ODE for w(z)
which can be integrated to an ODE of P-type. Hence, three
kinds of conditions (or assumptions) are used to specify the
direct reduction (1. 1), i.e., to specifu cr,p,z and the equation
for w(z). These conditions are:

i) The coeffrcients of different monomials are functions of
z only.

ii) Integrability conditions for direct integration.
iii) Conditions of P-type equations.
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In the next section we apply the above procedure to

Boussinesq equation

1 ,.
u* +:(u')= * u,o*. = o

-/.

to the KdV equation

ut* 6uu* * Pu*o:0
and to the Burgers equatlon

ut * 6uux* FUx*: 0

(2.1)

(2.2)

(2.3)

準 理 都⊃+Fいの+GデIHWI耐 午bη+R―午SW11)

E=(6βzfil:lii10復
:if桑、zxz窓+3β z2、x+6β x、 zК

2)サ

|:II:),

Lemnllf the tWOSetsofrelati6ns(integrability cOnditions

for direct integration)
pn_grrr_e,*H: 0, S+ %I" - %R' =0

and
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3F,, - 2F, +G =0, R_2I,=0 
I' A' 'rlllokiAndA' K' 

"'r?.{;*
are satisfied then equation (3.1) is integrable to the second
order ODE

y" =E*'+(F-2E')w+ VzIw2 +T:, T:=hrdz, T,:STdze a)
Proof: If we integrate equation (3.1) once \ve get
iv"' : Ew" +f-E')w'+@"-F'+G)w-Iww' + ,(R-I,)w2+

Irdz+i1p'1E "'- G'+t1*i, *i1 s+ v, t" -i' t z1,i dz
(3 s)

By the first set of relations (3.2), equation (3.5) becomes'
\tr7r" = p*tt +(F-E')w'+(E"-F'+6;*-1yw'+ % (R_I,)w2+

+Tr. Tr : ITd,
If we integrate equation (3.6) second we obtain 

(3 6)

w" = Ew'*(F-2E')w + yzlwz +Tz = I13E"-2F.+G)wdz+
'/r[(R-2r')w'dz,Tz= [T,;1z (3.7)

Then, the relations defined by (2 3) imply that (:.i) gives
(3.4)

P-Type conditions of Equation (3.{)
By comparing equation (3 a) rvith the general form

of the absence of movable critical points (see (aJ):
w" = L(z,w)*'' + M(z,w)w'+N(z,w) (*)
we have L=0 therefore, equation (3 a) will take the foim of
equation
w" =(A'"(z) +A-r (z)w)w'+Bo(z)+B 

r (z)w+B2(z)w2+
B3(z)w' (**)

Then
A'o=E,
Ar=0,
Bo=Tz
Br : F-2E'
Bz = t/z

Br = 0 (3.8)
Since A1 = B: =0 implies that the equation (2.2) leads,oih"
equation

yl :9r"'+ pz +q (3.9)
this gives that = T2
Ao = E :0, Bo = pz+q i.e. T(z)=0, B,=f'-lf '=g
i.e. F=0, B,=U2=6 i.e. 1= 12 (3.10)
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and from (3.2), (3.3) we find
G:0, H:0, R:0 and S:0 (3.11)

Combining these conditions (P+ype conditions)
with the relations (3.1a) to (3.1h) gives the following
system of eight PDEs with unknown funcitons cr,p and z

3pzo * 29*z*:0 (3.12a)

3 $22 o+4pz*z*o.t 129 *z*Zs*6 p **72*+61p z2*+p 221=0 (3 . I 2b)

pzoo*4 p *2****6 0**Zo * 4P o*z*+2cr*pz*+2crp*z*clbzxx
+2β tzt+βZ"=0

βЖxx+2α xβ x+αβxx+βt=0

β =‐ 12zx

4βxzx+β Z、x 0

βx2+ββЖ=0
銑+ααxx+α′+αsx=0
substituting(3.12e)in(312a)we get

Z(X,t)=0← )X+σ (t)

where O and σ are arbitrary inctlons oft.Then

β(X,t)= -12()2(t)

(3.12c)

(3.12d)

(3.12e)

(3.12o

(312g)

(3.12h)

(3.13)

(3.14)

(3.17)

(3.18)

constants. Then the

from equation (3 . I 2b) and by using (3 . I 3 ) we obtain

--l-- r\- (0'x + o'):c(x,t)=Yft|L (3.15)

from equation (3.12c) and by using (3.13),(3.14) and (3.15)

we get

$z$2$gr+2Pct*z* : 0

which gives

0" = 0 and consequently o" = 0
i.e.

0(t) = c1t*c2
and
o(t)=c3t*ca
where c1,c2,c3 and c.l are arbitrary
transformation beco mes

(3.16)

峰⇒■限肥露i岸器 cがくa
″ (Cit+C2)X+C3t+C4                   (3.19)

we can set cl=1,c2=C3=C4=O then(3.20)becOmes

u(為t)=‐ 12t2w(z)_X2t‐
2,z=tx            (3.20)
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where w(z) satisfies (3.9) and it is known, by trivial
changes in the variables, this equation may be brought intc
one or other ofthe three standard forms:
i) w"=6w2 (when p=q=0)

ii) w"=6w2+ )': (when p=0, q=0) (3.21)
iii) w"=6w2+z (when p*0 , q=0)

Note: by rescaling w(z) in (3.20) we getoneofthenew
reductionsof the Boussinesq equation to PI which was
found by Clarkson and Kruskai(2].

KdV Equation
Now, we apply the procedure to the KdV equation

(2.3) Substituting (1 1) into (2.3) and collecting
coefficients of the same terms of w(z) and its derivatives
rve get

w"'=Fwrr+Gw' +Hw+Rww'+Sw:-:-T (3.22)
where

F=3 02,2."+3 B.z"')/Gpr*') (3 .22a)
G=(pa+[6tp7,+3pp*z**]3prpo7*+upz,--)/(-Lr0z"3) (3.22b)
H=(p,+66xp"+$p61J/Gp0z-3), (3.22c)
R=(6p'?2-)/(-ppz*') = -6p/t r,' (3.22d)
Sdpp-/(-ppz,,3) = -6FJpr-3 (3.22e)
and

T=(o,+6cro*+ucr-*-)/Gpgz-') (3.22f)
We assume that F,G,ERS and T are functions of z

only so that equation (3.22) will be an ODE for w(z).

Lemma:
If we have the set of two relations (integrability

conditions for direct integration
F"-G'+H=0, S: -% R'=0 (3.23)
Then equation (3.22) is integrable to the second order ODE
rv" = Fw'+ (G-F')w+ % Rw2 +Tr, Tr=hdz G.24)
Proof: Since the direct integration olequation (3.22) yields
the second ODE
w"=Fw'+(G-F')w+ % Rw2+ JTdz -jif "-G'-H;*az+
i1s- nlz;w:az (3.2s)
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then it is clear that by (3.23) we get the required ODE

(3 24)

P-Type Conditions of Equation (3.24)

Now comparing equation (3.24) with the general

form of second order. ODE of the absence of movable

critical points (*), we have L:0. Consequently, equation

(3.24) will take the form (**)
Hence,
Ao=F, At=0,
Bo:Tl, Br: G-F' , Bz: Yr\ B:=0 (3'26)

Since Ar=Br=0 and Bz*0 then the equation (3.2a)

takes the form of equation (3.9), this gives that

A.=F:O, Trpz-q+ (i.e. T:p), B1:Q-f':6,
B2:1/zR:6 (i.e. R:12) Q.27)
From (3.23) we get

G:0 and then H=0 and S:0 (3.28)

Combining these conditions (P+irpe conditions)

with the relations (3.22a) to (3.22f) gives the following

system of six PDEs with unknown cr,p and z

3pzo*lP*7*=6

Fzt+6crp z*+pp z*o+3 pp *2"**3 pz*p o=0

(3.29a)
(3 2eb)

pt+6crp*+6Pcr*+pP*o:o Q.29c)
60=-12p2*2 (3.29d)

B*:0 Q.29e)

crt+6acr*+Lrcf,ss= -ppr-'0 Q.290
To get the transformation (1.1) we must solve the

above system. From the equation (3.29e) we get

B(x,t) : e(t)
where 0(t) is an arbitrary function of t. Equation (3'29d)

gives

,-= frs"='' ! - 12r,

therefore

z(x,t): ./Eg"'x+o(t) (3.30)
Y - rztr
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where o(t) is an arbitrary function of t. Substituting p and z
in equation (3.29b) we get

ts
0(o'+ ,/, .i " 0-' 'e'*;+59. 

\l_rzp
which gives

r /-rr-
cr(x-t)= -!.1-rztte-i- I 

e'e-'*5\] 6 26

substituting cr,p and z in equation (3.29c) gives

0'=0 i.e. p(at)--0(t)=a
where a is a constant. Therefore

/-8.
z(x,t)= 

il_"*.+o(t)
and

I Enua(x,t):-6ilf"'
By substituting (3.34) in equation (3 29f) we get

o"=-53a3 pll441t
then

6'a'D ,
o(t)= - _nt--rc,t*c,

288u

(3.31)

(3,32)

(3.33)

(3.34)

(3.35)

(3.36)

and

α=塾
144u

then

becomes

u(x, t)=- 1 2w (z) - l}pt- c ; r:x+6pt2+c r t
where w(z) satisfies (3.9)

l-^!1I da d-a'oF.l----:-x - -t *crt + cz

!-tZr. 288pr

where cr end cz are arbitrary constants. Since we can set

a:-12, 6=p=1, c2=0 then the direct reduction (3.38)

繹
Ｃ
‐
一
δ

一浮 (3.37)

u(為t)=T=巧
Iイ

:::亘l―
:イ
三
::「

:+aw(z)
(3:38)

(3.39)



Note. By rescalling w(z) in (3'39) we get the same direct

reduction which was found by Clarkson and Kruskal"''

Burgers' Equation
We illustrate our procedure of direct reduction of

Burgers' equation (2.4). First, we substitute (1'1) into

.qru:tio, (2.'4) and collecting the coeffrcients of the same

terms of w(z) and its derivatives we get'

w,,: Fw, +Gw+Rww'+Sw2+T (3.40)

where
F=(pzt+6crpz*+ppzo+2 pz-p')/(-ppz-2)

CiB,*O"p*+6 Bct*+ pB*r1- uP z-2)

R=6p/(pz,.)
5=68*/Cpz*2)
And
1=(cr,+6cro*+pcr,**)/(-!rpz*2) (3 'aOe)

We assum. lfrut p,C,n"S and T are functions of z

only so that equation (3.a0) wiil be an ODE for rv(z)'

It can be easily seen that, if we assume the set of

two conditions
G-F'=O (3'a1a)

S- % R'=o (3'41b)

Are satisfied then (3.40) can be integrated and reduced to

the generalized Riccati equation

*: :- rt R# +Fw+Tr , Tr-= ITdz Q.42)

which has consideruii. th.o.etical interest since its solution

free from movable critical points, it has only movable

poles. We shall use (3.41) to specify B and z'

Lemma:
For the direct reduction (1' 1)

i) B(&0 is a function of t onlY

iil zix,t; is a linear function in x

Proof: The integrability condition (3'41b) can be written

Al-MustansiriYa J. ScL

using (3.40d) as

B*=R'z*(Lrz.) 126

and from (3.40c) we have
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(3.a0a)

(3.40b)
(3.aoc)
(3.40d)
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irz*:6p/R
hence,
p* _ I R'z*
p 2R

and by integrating with respect to x we have
g(x,t) = e(t) ,,@,

(344)

(3.45)

(3.46)

(3.47)

(3.48c)

(3.49)

批 警:繊

辮服
i殿

5勤 淵器虚
Юh

μ

which gives,

Z(X,t)==至 10(t)x+σ
(t)

μ

where 0 and o are arbitrary functions of t.
According to this lemma and the relations (3.ala)

and (3.a1b) \.ve can rewrite the system (3 40) as follows:
60'x+uo'+620cr = -52e2F, (3.aga)
p0'+p60cr* = -62e3F'
and (3.38b)

μαttt μδαα、+μ
2α

、x=_δ
203T.

■om equadon(3.48a)we have

α(X,t)=―
:(:0′

+:与σ′
)-OF

then we can take F=Oi.e.

α(X,t)=―
:(:0′

+:与σ′
)

(3.50)

then we get the direct reduction

u(x,t): -*[:t'**o'J+€w(z),, =9e1,;*o1,; (3.51)e\6 6'- ) -"\-'l'- 
tr"

by substituting (3 50) i n(3.48c) we have the two following
equations

00"-20′
2=apiσ 6 00"10,2==alllo6

248
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(3 57)

This is the same result with 6:p:1, which was

found by Clarkson and Kruskal in 1989, i'e' by the useof

integrability conditions of equation (3'40) to th9

geniatizei Riccati equation we can get Ciarkson and

Knrskals results.

P-Type Conditions of Equation (3'40)

Now, since equation (3.40) is second order ODE we

can directly .ornpur. it with the general form of second

order oDd of the absence of movable critical points, we

note that L:0 and consequently equation (3'40) must take

the form since Ar:R*O, B3=0, then equation (3'a0) will

(3.52b)

(3.53)

(3 55a)

(3 55b)

(355c)

(3.55d)

(3.55e)

(3.56)

take the form(See(14)p331):
W"=q(Z)W′ +q′ (Z)W‐2ww′

i.e.we get the following relations

F=q(う

G― q′ (z)

R=-2
And
S=T=0

1彎 鷺 鮒 導 Fi習
13ePDEs

δβ=2μ z、

β、=0
αt+δααx+μα窓=0
From equation(3.55b)we haVe

β(Lt)=00)
Equation(3.55c)g市 eS that

Zは,t)=万 00X+° (t)

Substituting B(x,t) and z(x,t) in equation (3'55a) we have

e r (9.'**zo')a(x,t): -rq- 6re[tr" ^-'u )
and since we can set q(z)=0 then
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ot*.,r= -l[1e'**z4o')e(6 6'. )
which gives that
00"-20'2 = 0,

and

0o"-20'o'=0
equation (3.60) can be integrated to
0'=c0'
Now, we have two cases

(368)

Note: These two results are special cases from the results
obtained from (3 51) and (3.52).

(358)

(360)

(361)

(362)

Case (i) c=0, then we have 0=60, o(t)=at+b, then we get the
direct reduction

-2r a - 6
u(x,t) = ---:r-;- +ooiv(z), z=-:-0"x+at+b (3.63)0- U" 21t "

where 0o*0, a and b are arbitrary constants. We set (i.e.
without loss of generality) 0o=1, p= % , 6 =1 then we have
the direct reduction
u(x,t) = w(z)-a, z=x+at+b (3.64)
Case (ii). c=0, then by solving equations (3.60) and (3.61)
respectivley we have

0(1) = (-a+")-', (3.65)
and

oO= 1i-ct-t.;-'+b (3.66)
c

then we get

-c. 2atr ,u(x.tt= ;: (-cr-1o)'I1-l$ (-ct-t")'r +(-ct+.)'r rv1z)

,= f Ga-to)-'*+l 1-sta.y-r+b e.67)
where t",a and b are arbitrary constants. Since we can set
6=1, p= Yz, c=-1, to=0, a=0 and b=0, then we have the
dhect reduction

u(X,t)=十 +IW(Z),  Z=寺
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For 1/96/L."* problem, Monma and Potts(t')' show

that iobs within each family are sequenced in EDD

fEarliest Due Date) order' Thus' the problem requrres tne

;rc,il of otd.r.i lists of jobs' where lists contains all

iobs of a familv in EDD order'
'--- - Hariri ind Potts(') gave a BAB algorithm to solve

ttre t/sr/L.* problem. A partitioning ofthenjobsintoF
families is given. A set-up time is required-at the start of

.ach--t""i, "l"ftere a batch is a largest set of contiguously

,"h"aut"a algorithm Their computationalresultsindicate

that instanceJwith up to 50 jobs can be solved'

The l/sr/ICi problem of scheduling n jobs on. a

single machine is considered by Gupta(," where the jobs

are partitioned into two classes and a set-up tlme ls

nece;sary between jobs of different classes'

duptu propor., an algorithm which requires.O(n

log n) times, which, he claims that it generates an optrmal

,."n"arr. foi minimizes the sum of completion times'

;i;;.;;, Pottr(t" shows using a counter-examp.le-that,it

""" 
i"fi ," !.r..ut. an optimal schedule' Ahn and Hyun(')

;;;i; " DP"algorithm for the sum of completion times

oroblem which generates an optimal solution in O(n') time'

'Ai;, M";" ind Potts(l" uie DP to show that.the sum of

*.int t.a completion times problem is solvable ,q O(n-)

timJ. A variani of the DP algorithm for Monma and Potts rs

p."p"..d by Potts(l2) to solve the sum of weighted

I"ripf "ti""-'ti*es 
problem in O(nr) time Although the

algoiithms of Ahn and H1un, and Monma and Potts^solve

;;41;t with more than two job classes, they.are of little

oractical use unless the number of classes is small
' -- 1s(12) proposes some interesting research

problems for the case of several job classes One ofthe

imnortant research area include the derivation ofbranch

uni Uouna algorithms (which we propose in this paper)'

and worst-ca-se analysis of heuristics lor the l/slXwiCi

problem.
For l/sr/!Ci problem, Mason and Anderson(ro) drive

a BAB algorithm which relies mainly on dominance rules

to restrict 
-the 

search tree Their computational results for
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Schedulign Job Classes on a Single Machine vith bdches to
Minimize the Sum of the Weigted Complaion Times

T. S. .lbdui_Razaq _lnd K A. Abdullah
l/s/IC; problem indicate that instances with up to j0 iobs
can be solved. Anderson et al.{2) show thar ihe l/sjtC,
problem indicate that instances with up to 30jobs can be
solved. Anderson et al.(2) show that l/#IwiCr problem, in
which _families of jobs with associated sequence
independent set-up times are to be scheduled on a single
machine to minimize the total weighted comptetion tirie,
can be viewed as a sequencing problem. Sincijobs within
eac_h family,,musr be sequenced in SWpT ordir (Monma
and Potts(")), it can also be regarded as a protlem of
merging ordered lists of jobs, where each ordered list
contains all the jobs in one family. In l99g Crauwels et
al.(') presents several BAB algorithms for the l/#XwiCi
problem, their computational results with instances having
up to 50 jobs shows that the lower bounds are effective in
restricting the search tree. Also Baker(3) in 199g examines
optimal and heuristic solution procedures for the same
problem, his computational experiments rvith a basic BAB
procedure shows how problem parameters afect run times.

Local search heuristic are developed by Crauwels et
al.(6) for the 1/sr/IwiCi problem.

The l/s1XUi problern, for an arbitrarv number of
families is shown to be NP-hard by Bruno ard Downev(o).
Various anempts by Crauwels et al.(5) to solve probiem
instances ola reasonable size using BAB approach indicate
its challenging nature. Therefore, they propose local search
heuristics to solve the problem.

Problem Structure
To state our problem of scheduling more precisely,

we are given a set N containing n jobs that are divided inio
F families. Each family f, for tsl,.. ,F contains nljobs. We
assume that the jobs within each family are indexed in
S\\IPT order. Thus, pr/wr6. . . tp6..1 w,61 for F 1,. . .,F

A sequence independent set-up time sr20 is incurred
whenever ajob in family f is processed immediately after a
job in a different family. Also, aa initial set-up time q is

′
０

５う
‘
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requled r a jOb,om famny f is proCessed irst on the

machine.

Suppose the procesSing order υ―(σ(1),…・,σ(n)),a

vector(sc11),…・,S。(n))Of COrresponding set―
up times is easily

constructedi the Set― up time required immediately before

the processing ofjOb σ(i)(i=1,一 ,n)is giVen by:

S。(1)iS the set‐
up time of the irst job(poSit市 e

integer conStant),

S。(1)=1:f8:鷺 ilil(i‐

1)∈ f and σ(i)∈ g,f≠ g

where(χ fg is a positiVe integer conStant,fand g are farnilies.

Then,the sum OfWeighted cOmpletion times for 
σ

can be expresSed as・

鳳
W《DC“)=ittJW~吉 W∝口

'(S“

)十
po①)  (1)

where W=Σ Wi,Wo(0)=0
fc N

Thus, by scheduling job σ(i)in pOSition i Ofthe

sequence, lts OVeran contribution to the weighted sum Of

cOmpletion times is ObServed tO be(W‐ Σ W《
卜D)(S。(■

j=1

p∝ D).

Note that equatiOn(1)can alsO be used fOr the case

of no set― up tlmes  Also it should be noted thatthis is fbr

the flrsttime the weighted sum OfCOmpletion times can be

written  as  a  Silnple  expression as   in   (1)  (See

Potts(1991)(12).

Our problenl can be formally stated as:

MinimiZe Σ WrCf=平
IWfCf(1,f)cN

SubieCt Ot

瀞輝 ltmmpletiOntim鋤&)
ensure that the S¬ TT Ordedng within

families.

We irst present twO indamental resultS On the

stnlcture ofan optilnal schedule.
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Schedulign Job Clusses on a Single .Vachine vith bdchcs to
Minimize the Sum of the Weigtzd Completion Times

T. S. Abdul-Razaq And K. ..1. ,tbdu ah

Theorem (2.1) (Monma and potts(rr)
ln any optimal schedule jobs within each family are

sequenced in SWPT order.
From Theorem (2.1), our problem reduces to one of

merging SWPT order lists ofjobs for the different families
to ftom a sequence. This insight reduces the number of
schedules we have to enumerate to n!/(nr !n2l. .. nF!).

Consider any schedule S=(Br,...,BJ, where each
batch B;(i= I ,. . ..r) contains jobs from a panicular familv(ts I , ,F) and begins with a set-up.' We define the
weighted processing time (WpT) ratio R for each batch B,
to be

R(B;) = (sr+ Ipr)/ Iwn
('.r )€B, rr,f)€8,

- The following result gives a generalized SWpT rule
for batches rhar uses WpT ratios.

Theorem (2.2) (Mason and Anderson(r0))
In any optimal schedule, batches are sequenced in

non-decreasing order of WpT ratios.
lVe wish to find a schedule which minimizes the

total weighted completion time of the jobs. We can limit
our search for an optimal solution to the class ofschedules
that satisfies these two theorems above. Furthermore, when
we construct heuristic methods, we make use of these two
theorems also

Special Cases Yietd Optimat Solution
The following results give an optimal solution to

our problem. Suppose that we have n jobs that are divided
into F families.

Theorem (3.1)

_ Fol the l/Er/IwiCr problem there is an optimal
solution if the families can be ordered such that p,,jw,.i,iS
pr,i*r/wr.i*r and sissi*r for i =1,...,F-1.

８ξ
υ

，

一
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proof: It is clear that if we ordered the jobs in SWPT order,

then there is no need to split if the jobs are already grouped

into families when arranged in SWPT order' Since

pni,i/wt,i(pr,i+t+/wt,i+t ttnd si(Si*t then the schedule of
iurifi., obtained by non-decreasing order of si gives us an

optimal solution.

Theorem (3.2)
tf ihe number of families is equal to the number of

jobs (i.e. F:n), and suppose that for each job i there is a

pro"essing time pi, a positive wi and a set-up time si for

i:1,...,n, 
-then thlre is an optimal schedule in which jobs

are sequenced in non-decreasing order of (si+pi)/wi, si>O'

Proof:Letoijo'beaschedulewhereoando'aretwo
partial scheduies, let i,j two jobs with si+pi/wi>sj+p.1/wi' Let

T be the time that jobs of o be completed'

wiCi * wjCj : wi(T+q+pi) + w;(T+s1+pi+si+p.1),

No* .onrider the new schedule oijo'in which all

the completion time for o and o' are the same as in oijo"
let C'i and C'1 are the completion times for jobs i and j in
the new schedule, hence

w1C'1+1p; Q' i:w.i (T+s1+pr) + w1(T+ sj+pr+si+pj )

I*,C, - IwSl =YiQ;*w.;C.;- (w:C': + wiC'i)'
ieN ieN

Now since (si+pi)/wi>(s.;+p3)/w.1 tehn wiCi + w1C1 >

w.;C'i+wiC'i hence 
,2.*w,C,',In*,Cl 

' By repeating this

procedure we get an optimal schedule in which jobs are

sequenced in non-decreasing ordero f (s;+pi)/wi'

It is useful to view some times a family as a single

composite job with processing tiem Pr and weight

W(tsl,..,F). For each iamily f wecalculatePrmdWrss
follows:
Pi=Sr+Ipi'l

r.r -L 
(3)

Wr=Iw' 
I

Jef )
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From these we define the weighted mean processing

time of familv f as

WPT(|=PrA\rr Fi, ,F (4)

Theorem (3.3)
If there are only twojobs in each family f,, such tat

p.;6sg+pig, where j is the second job of a family I and i is
the first j.ob of a family g;r{ then there exist-an-optimal
schedule in which the families will be ordered UV ,frrt".t
weight.mean processing time rule (SWMPT). il*, 

-;,-f
proceed g if and only if WpT(f)<WpT(g).

Proof: It is clear from the condition on the jobs pj6ss+pis,
that^ each family forms a single co.porit.' joui iJtS<fi,fr, .,f;,i,...,fr) be a sequenc; in whici iu.ifie, e ura
4, I si <j=i+l <F are not in SWL{PT order. Consider the
change 

^in 
total rveighted completion time if tne processing

order off; and {.is reversed to get a new ,equencj S..
. Clearly in the new sequence S,ali the completion

:T.: "f the jobs originally scheduled U.Or" f..ify {*iifnot be changed as in S. Hence we need only to consider the
total..weighted, completion time of the composite jobs in
families f; and i.

Let T be the time that jobs scheduled before family
f; of S be completed. Hence, the difference A in the total
weighted completion time.
A=wi 

. - 
(T+Pi)+wr(T+pi+pi)-w(T+pi)-w;(T+p,+p,;, where

Pi, Pt, W, and W, are defined by (3) 
-

A=w:PrWiPi>o if Pi/wi>Pjlq
Hence, there exist an optimal schedule in which the

families will be ordered by SWMpT rule.

Heuristic Nlethods

. In this secrion, we propose heuristic methods which
hare applied once at the top ofthe branch and bound BAB
search tree to find an upper bound UB. It is well known
that the computations can be reduced by using 

" 
fr"u.irtil
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=     method to flnd a good solution to act as an upper bound on

the sum of the weighted completion times prior to the

i    application ofa BAB algoHthm.
We apply two heuristic methods,the better ofthe

帥 o heuristic sequences is used to provide an initial upper

・    bound. The flrst heuristic inethod l」Bl is obtained by using

SWPT procedure. However, for the  second heuristic
_  method■ lB2 is obtained as followsi

Stepl:Index thejobs within each family in SWPT order.

Step 2:SetRC(Stt ΣpF)/Σ Wf fOr← 1,_,F
icF      icf

o     Step 31 Fanlilies are sequenced in non‐ decreasing order of

Rf for← 1,… ,F

Assume the processing of the jobsis υ一(σ(1),_,
´
   。(n)).

Step 4: The sum ofthe weighted completion times for σ is

cOmputed by

鵬 2=Σ (W一 ΣW。
(f_1))(S。 (i)+pσ。))      (5)

°           ic N j=l

Where W=Σ wi,Wo(o)=O and so①  is the set‐ up time of

,                ic N

jOb σ(i)

Hence,鵬 =Min{■lBl,lIB2}

Derivation ofthe Lower Bounds
ln this section, we shall be interested in deriving

・      new lower bounds on the total weighted completion tirne

・     Relaxation of Constraints

To construct alower bound(RCLB),by a relaxation

of constraints. VVe flrst relax all set― up tirnes for each

ね面サf“ SFO b g市e a vstti%ば
鰐Ъ謝:relaxed problern is  solved by S

_    sequenced in non‐ decreasing order ofp/Wi(i∈ D.Assume
the resulting sequence is(γ (1),.… γ(n)).Hence,the loWer

.    bound RCLB is equal to the weighted sum ofcompletion
‐
       tiFneS in the relaxed problenl,i.e.

.  RCLB=Σ  wγ(1)Cγ (。                 (6)
ic N
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Where the sequence y is SWpT order.

Modified Lower Bound
In this section the method of improving the lower

bound is presented. we aim to modify the liver bound
RCLB given in section (5.1). Our new modified lower
bound (MOLB) is derived using objective splitting. The
total weighted completion time can be partition.I into
contributions from processing times and from the set-up
times. The SWPT sequence minimizes the nrst
contribution. The total weighted completion time ofthis
sequence gives the RCLB (see section 5. r). The foilowing
technique is applied to families with zero processing timei
and the processing time of a family is replaced by its set-up
time. Let for each family I FI,.. ,F !Vr-]wo and sris its

set-up time, then the families are sequenced such that sr in
non-decreasing order and W1 in non-increasing ord-er,
minimizes the second contribution. Hence, our modified
lower bound MOLB can be written as

4ヽ0LB=RCLB+Σ  WfSf+Σ (W―
f      f

Where Wf=Iwr,W=平 Wf and

η/γ

(1)≧ .… ≧恥/KD

Sス 1)≦ …≦sπ(D

It is clear that the flrst tellll(Σ LVfSf
f

contribution is constant. By comparing equation (7) with
equation (l), MOLB is a valid lower bound.

New Lower Bound Based on Relaxation of Set-Ups
In this section we shall derive a new lower bound

RSLB Suppose a schedule consists of a sequence of the n
jobs, may be defined as a sequence ofbatchis, where each
batch contains jobs from a particular family and begins
with a set-up.

f

吾鶏(Dトズ。 (7)

(8)

) ofthe second
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A simple new lower bound can be calculated by
applying the generalized SWPT rule to the problem of
minimizing the total weighted completion time, where the
fact that the jobs are divided into a number of batches, is
ignored and each family has only one set-up time. Thus, no
set-up time is required for two or more batches of the same
family. In this relaxed problem the completion time for
some job (i,f) appear in the other batches of the same
family can be decreased with the set-up time (C'ir-Cpsr)
because at least one family f(Fl,...,F) has more than one
batch in the optimal schedule.

The following result describes how batches are
identified in the weighted completion time problem(ra).

Theorem (5.1) (Webster and Baker(")) 
i

For the l/sr/rwici problem, ,, 
tt 

l ,.=I'p*'t , Pi-t'r

*=I'**'t 
wr'l'i

for F1,..,F, then there is an optimal schedule in which the
jobs (1,f) to (i+1,f) are processed consecutively.

By usign theorem (5.1) we construct a batch Br
contains jobs (l,f) to (i+1,f). In order to get all Brwe repeat
this process for all families (f= I , . . . ,F). Let the processing
time of Br and its weight defined as

Ps1= Ss* Ipn and Wer = Iwir
(i,f )€Br (i,f )€Br

The remaining jobs (obs are not in any batch Bg)
(i,0 (for i:1,...,n6 &rd tsI,...,F), will represent batches
containing single jobs with processing time prr and weight
wir'. It is clear that these single batches are relaxed batches
because it begins with a set-up time zero.

Now consider any schedule S=(B1,...,B.), where
weighted processing time (WPT) ratio to be.

[Pr, / Wr, if B, containingoneor morethan one job
i'

WPT (B1): ] with set -up time-l

[nn 
/*, if B, containingone jobwithnoset-uptime
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Now by using the generalized SWPT rule for batches that
uses \1?T ratios. It is clear that the optimal solution RSLB
obtained from Theorem (2.2) is a lower bound for the
original problem.

Although we have no proof that RSLB>MOLB,
initial experiment have shown RSLB to compare favorably
with MOLB.

The following theorem shows that the lower bound
RSLB is equivalent to the lower bound olBaker BAIB(3)
for the total weighted completion time.

Theorem (5.2)
The lower bound RSLB is equivalent to the lower

bound BALB.
Proof: By using Theorem (5 1) lor each family f(Fl,...,F)
rve have

P6jAVs.i S pi+.r/wirz,6... Spn1.1wn1,r

Where Psr = Lp, , Wsr = 2w, and i+2 is the first job that
r€Br rEBr

follows the last job i+l of the batch 86. The derived
problem can be solved by Hom's algorithm and the
resulting sequence gives us the lower bound BALB(3). This
sequence is exactly the sequence obtained by using the
generalized SWPT rule for the derived problem which
gives us the lower bound RSLB.

Branch and Bound Algorithm
In this section, we describe our branch and bound

algorithm which uses forward branching with relaxation of
the set-ups (FBRS) and its implementation. The algorithm
uses a forward sequencing branching rule for which nodes
at level K of the search tree correspond to the initial
sequences in which jobs are sequenced in the first K
positions. At the root ofthe search tree heuristic methods of
section 4 are applied to generate an initial upper bound UB.
A.lso, at the root node an initial lower bound RSLB on the
cost of an optimal schedule which described in section 5.3
is used. At each node ofthe branch and bound search tree,
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, the following dominance rules are used, in an attempt to
eliminate nodes though these dominance rules.

Rule L: (Monma and Potts, 1989). There exists an optimal
schedule in which the jobs in each famiiy appear in SWPT

- order, that is, in non-decreasing order of pii/wir.
Rule 2: (Mason and Anderson, 1991). There exists an

- optimal schedule in which the batches appear in SWPT
order; that is, in non-decreasing order of the ratio R;1, where
Rir : pir/Wir denote the weighted processing time for the
first i jobs of family f, if they formed an initial batch.

- Rule 3: (Mason and Anderson 1991). If there is more than

one job from the same family f with equal pir/wir ratio then

there is an optimal solution in which they appear

consecutively.
Also an additional dominance condition is helpful.

Let f denote a family that is processed in more than one
batch in an optimal schedule, and let u and v denote two

. consecutive jobs in family f that appear in different
batches. In other words, job (u,f) completes a batch, and

, job (v,f) starts the next batch of family f.

Rule 4t (Mason and Anderson i991). In an optimal
schedule, the first job (i,g) that follows job (u,f) must

' satisfy pi./w;.Sp#wur 
i

s. + Ipr,r
Rule 5: (Webst4er and Baker 1995). If ' ' E'' *" , Pi*t't-

*=r,**,, 
wi*r.r

' then jobs (1,f) through (i+1,0 are processed consecutively.
These rules are also used by Crauwels et al.(7) in

their branch and bound algorithms. In our branch and

' bound algorithm FBRS, if Rule 5 holds, then jobs 1

through j+l of family f can be considered as a single
composite job, thus reducing the effective size of the
problem and accelerating the solution.

. A dynamic programming dominance rule is also

useful. For two initial partial schedules Sr = olj and Sz :
. oji which have identical final jobs and which contain the

265



Schedulign Job Classes on a Single Machine with bdches to
Minimize the Sum of the Weigted Conplztion Times .

T. S. Abdul-Razaq And K A. . bdullah
same jobs, if Sz has a completion time of its last jobs and a
total rveighted completion time that are no smaller than the
coresponding value for S1, then 52 is dominated by S1.

It should be noted that in our branch and bound
algorithm if the jobs ofF-l families are partial scheduled,
then the remaining unscheduled jobs ofthe last family are
sequenced in SWPT order.

Also in our algorithm, when we expand a partial
schedule by starting a new batch, the first job in this batch
must satisry Rule 4, otherwise the partial schedule is
dominated.

It is clear that in branch and bound algorithms, if
the lower bound for any node (partial schedule) is greater
than or equal to the total weighted completion time of a
given feasible schedule (current upper bound IIB), then this
node is discarded.

Dominated nodes can be dropped from
consideration, thus reducing the size ofthe search tree.

For all nodes that remain after we apply dominance
rules above, we can use the procedure described in section
5.3 to compute a lower bound RSLB on the total weighted
completion time. Let S be the set ofunsequenced jobs, o be
an initial partial sequence of jobs. In this case a lower
bound RSLB can be obtained by
RSLB =I f wrCn + ZIwnC,i (9)

f r€6 f i€r

Where the first term in (9) is the totat weighted completion
time for the jobs already sequenced . The second term in
(9) is the weighted completion time forthe unsequenced
jobs obtained by using section 5.3. Having found RSLB,
for each immediate successor of the node from which we
are branching, the minimum lower bound is then found. If
it is not less than the cunent upper bound tIB, this node is . -

eliminated. Otherwise it is selected for our next branching.
The branch and bound method continues in a

similar way. Whenever a complete sequence is obtained,
this sequence is evaluated and the upper bound UB is
altered if the nerv value is less than the old one.
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The procedure is repeated until all nodes have been

considered (i.e., lower bonds of all nodes in the scheduling
tree are greater than or equal to the UB),a feasible solution
with this IIB is an optimal solution.

Finally, the search strategy used in our algorithm is

the newest active search. This selects a node from which to
branch has the smallest lower bound amongst nodes.

Computational Experience
In this section, we report on the results of

computational tests to assess the effectiveness of the branch
and bound algorithm. The algorithm was coded in
FORTRAN 77 and was run on a CUP-PENTIUM 133 mhz,

RAM 16MB computer. Computation is abandoned if a

limit of 200000 nodes is exceeded.

Test problems with 30,40 and 50 jobs.,. and with
4,6,8 and 10 families were generated as follows('). For each

combination of n and F, the jobs are uniformly distributed
across families, so that each family contains either [n/F] or

tn/F] jobs. Processing rimes and weights are randomly
generated integers from the uniform distribution defined on
(1,10). Since the size of set-up times relative to processing

times may affect problem 'hardness', we generated
problems with small (S), medium (M) and large (L) set-up
times. Medium set-up times are randomly generated

integers from the uniform distribution definedon(1,10).
Having generated an instance with medium set-up times

s(F1,...,F), corresponding instances with small set-up

times fslz) and with large set-up times 2sr were

constructed. For each of the 12 combinations of n and F, 50

test problems with small, medium and with large set-up

times were created. This method of data generation follows
that given in (Crauwels et al. 1998(7)

A comparison of the computational results that ale
obtained by Mason and Anderson(fo) fo, their algorithm and

Crauwels et al.(7) for their algorithms with the results of our
algorithm (forward branching with relaxation of the set-up
(FBRS)), provides further evidence to support the claim of
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similarity between problems that differ only in their ranges
of processing and set-up times.

As in Crauwels et d,.o avariety of the number of
jobs per family ranges from 3(for n:30 and F=10) to 12
and l3 (when n=50 and F=4). Also, a variety of set-up time
ranges is considered.

Computational Experience with the Lower Bound
The lower bound of Mason and Anderson(Io) and

our new lower bounds were tested on n:50, F=10 and set-
up times are medium. Mason and Anderson lower bound
and our new lower bounds based on objectives splitting
MOLB and on the relaxation of set-ups RSLB were
computed for each of the 50 problems.

Results comparing the lower bounds are given in
table 1. The first column is the number of the problems
while the second column gives the value of an optimal
solution, found using the branch and bound algorithm
FBRS be described in section 6. The value of the better of
the two heuristic sequences is used to provide an initial
upper bound UB is given in third column. The remaining
columns give values of the lower bound of Mason and
Anderson (OSLB), the new modified lower bound MOLB
and the new lower bound RSLB respectively. Cases for
which a problem is solved by the lower bounding
procedure, i.e., when LIB is equal to initial lower bound are
marked. It is clear that from table I indicates that 19
problems are solved without using branch and bound
algorithm.
Table 1: C ofval f lower boundsues o

Number Optimum LIB OSLB 1ヽ0LB RSLB
1 28431 28431 27684 27662 28431*
2 27616 27616 26657 25789 27616*
う
０ 32413 32413 32135 31126 32413*
4 34581 34581 33684 32236 34581*
5 31083 31083 29829 28467 31083*
6 32594 27594 26825 25559 27594*
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ison of values of lower boundContinued Table 1: Comparison of values o

Number Optimum ■IB OSLB ⅣIOLB RSLB

7 31217 31217 29684 28954 31217*

8 29727 29727 29508 28954 31217*

9 28939 28939 24995 24926 27505

10 27916 27916 27565 27565 27916*

29913 29913 29436 29436 29913*

12 26340 26340 25626 23214 26340*

13 31681 31681 31588 31105 31681*

14 30288 30288 30128 29493 30288*

15 35952 35952 35679 35454 35952*

16 35793 35793 35396 35150 35793*

17 27259 27259 26772 25648 27259*

18 25654 25654 24914 24477 25654*

19 31172 31172 31046 30578 31172*

20 36108 | r0tos 35687 34644 36108*

21 26902 26902 25553 25517 26768

23 26991 26991 24134 23252 26273

24 22797 22797 1 18991 1 18529 21172

25    1  21711 21711 18318 17260 20054

26 22595 22595 19942 r8e22 | Ztoaa

27 30909 30909 28289 28082 29946

28 31165 31165 28775 28486 30460

29 32542 32542 27206 26603 30399

30 28428 28428 23202 23202 1 26617
２
′ 40222 40222 36744 35736 38235

３う
、
′ 26912 26912 24653 24268 26298

34 22474 22474 19822 19478 21797

35 27999 27999 23692 23418 26983

36 28841 28841 25367 24906 28236

37 37200 37200 32840 32138 35428

38 25440 25440 22224 21904 24061

39 31211 31211 27646 26633 30400

40 28874 28874 25996 25041 27729

41 27869 27869 24726 23824 27525
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UB: initial upper bound

■ S´4bど″ノーRαz′9“4″′κ И.メ4bα″I=αh
f values of lower

OSLB: a lower bound obtained by objective splitting.
MOLB: a modified lower bound obtained by odective
splitting
RSLB: a lower bound obtained by relaxation of the set-ups.*' indicates that the problem is solved by the lower
bounding procedure.

Computational Experience with the Branch and Bound
Algorithms

This section describes a comparison of the
computational results that are obtained by -rauwels et al.(D

lor their algorithms, with the results of our algorithm
FBRS. The first of their argorithm is based on a forward
branching with objective splitting (FBos) and is essentiallv
the algorithm of Mason and Anderson(,0). The seconi
branch and bound algorithm employs forward branching
and multiplier adjustment (FBMA). A part from the methoi
of computing lower bounds, the first and second algorithm
are identical to our algorithm. The third of their braich and
bound al_eorithm uses a binary branching rule and
subgradient optimization [BBSO). The lagrangian lower
bound is computed at each node ofthe t.cond and third
algorithm. For FBOS, computation is abandoned if a limit
of 50000 nodes is exceeded, whereas a time limit of 600

e ompanson ot v O rounds
Number Optimum 鵬 OSLB ル10LB RSLB

42 32996 32996 29441 28892 31869
43 30812 30812 27776 27417 30216
44 36388 36388 31661 31426 35406
45 32260 32260 28619 27847 31 145
46 35536 35536 29202 28168 32245
47 26772 26772 24243 23643 25400
48 24505 24505 21084 21084 23285
49 22416 22416 19433 18942 21017
50 23044 23044 20188 19828 21628
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ional results

seconds is used for BBSO' No limits are applied for

FBlrzlr{zl.
Table (2) gives results for the four branch and

bound algorithms. For each combination of n and F'

average for the instances with small, medium and large set-

up tiires. when there are unsolved problems, the values

listed under ANN is lower bound on the true average'

There is no strong indication from the results of

Table(2)thatonealgorithmissuperiortotheothers.
Algorithm FBMA has the advantage that there is no

uniolved problems compared with the other algorithms..On

the othei hand, average number of nodes are slightly

smaller for large set-up times for our algorithm'

Table 2:C ive computatlonal resu

Set

Up
umes

N F FBRS FBMA BBSO FBPS

ANN NU ANN 酬 NU ANN NU

1

S

30

4 4245 74 440 657

6 4464 1 92 1775

8 5105 1 95
（
υ 3732

10 4805 1 66 2778

40

4 15367 184 2401 7 2477

6 39941 7 161 1127 9069

8 5372 171 507 1 22167 7

10 44979 7 148 277 1 20292 7

50

4 23137 2 365 3554 34 5591

6 40633 6 437 2124 17 29178 9

8 15769 451 1334 9 44658

10 11021 436 7 46818 42

M

30

4 831 44 108 371

6 199 64 757

8 445
■
■ 28 1199

10 119 45 26 956

40

4 704 165 1243 1522

6 2421 112 401 1 4082

8 327
“
十 298 8703 1

10 1040 94 85 6992

50

4 6 30 69 198

′
０ 4 22 19 294

8 22
′０ 322

10 ′０ 14 257

30 4 6 30
′０ 198

′０ 4 22 19 294
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8 - lzz 16 322
10 6 14 25i

40 4 65 354 1 661

L

6 7 95 1292
6 49 83 1655

10 8 34 29 1770
50 4 845 1535

6 180 620 5215
8 8 118 88 8225 2

10 9 101 105 11633 2

FBRS. algorithm with forward branching and relaxation of
set-ups
FBMA: algorithm with forward branching and multiplier
adjustment
BBSO: algorithm
optimization.
FBOS: algorithm
splitting

with binary branching and sub gradient

with forward branching and objective

ANN: average number of nodes in the branch and bound
search tree
NU: number of unsolved problems
FBRS, for instance, among the 600 test problems with large
set-up time only 6 requires more than 30 nodes of the
search tree of FBRS.

In our experiments with FBRS, summarized in
Table (2) 450 test problems contained four families and
with small, medium and with large set-up times were only
5 unsolved. Also two facts are clear from table 2 with small
and large set-up times. First, the average number of nodes
almost rises as the number of jobs per family increases.
Second, the average number of nodes rises as the set-up
time decreases. Hence, in the limit, of course, as the setup
time approaches zero, the optimal solution reduces to the
SWPT sequence, and this obtained in O(n log n) time.
However, for positive but smail setup times the FBRS
algorithm takes a relatively long time to find optimal
solution. As expected, the relative size of serup time affects
problem hardness. Results in table 2 indicates that all the
four algorithms find the test problems with small setup
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times to be the hardest, and those with large setup times are

the easiest. This computational relationship has also been

noticed by Baker(3). For the harder problems, the

algorithms FBRS and EBMA are clearly superior to both

FBOS and BBSO.
Figure (1) shows the frequency histogram ofthe

number o}nodes for the 600 problems with n=50 for FBRS

algorithm. We observe that almost 80.2% of the problems

geinerate a branch and bound algorithm with less than 1000

nodes. As indicated in table 2, 15 ofthese problems remain

unsolved, because of limit of200000 nodes.

CONCLUSTONS

In this paper, we have developed a solution

procedure for the problem ofscheduling families ofjobs in

a single machine to minimize the total weighted completion

time,- where a setup time is incurred whenever the machine

switches from protessing a job in one family to a job in-

another family. A new lower bound based on relaxation of
setup times is derived.

It should be kept in mind that the time required to

find an optimum will increase as the setup time gets

smaller. One possible explanation for the effect ofthe setup

time on run time is that the lower bound we used are less

effective for small setup times than for large setup times'

The branch and bound algorithm FBRS using

relaxation of setup times is effrcient and is able to solve

problems with up to 50 jobs. Our branch and bound adopts

a forward branching rule and uses various dominance rules'

This algorithm is superior to the branch and bound

algorithi of Mason and And"rson(to) (algorithm FBOS)

*f,i.h ut.t objective splitting in its lower bounding

procedure. Computational results indicate that our

algorithm FBRS is better than the algorithm BBSO which

usles a lagrangian subgradient otpimization bound and

which employi a more flexible branching rule' Also it
should be noted that the algorithms FBRS and FBMA



Schedulign Job Classes on a Single Mochine vith bdches to
Minimize the sum of tne weistea comlXilx{#n"iro 

*. A..4bdurah
which uses forward branching and muliiplier adjustment
are better than both algorithms FBOS and BBSO.

REFEREhICES

1. Ahn. B. and Hyun, J., ,.Singlefacilitymulti_class job
scheduling", comput. Oper. Res. 17:265-272 (1990i.

2. Anderson, E.J., Class, C.A. and potts, C.N. I-oca
search in combinatorial Optimization, edited by E.H.L.
Aarts and J.K. Lenstra, Wiley, (1997).

3. Baker, K.R., Solving the weighted completion time
problem with batch setups, working paperno. 9g-g11,
the Amos Tuck School of Busineii Administration,
Dartmouth College, Hanover, N.H.

4. Bruno, J. and Downey, p., ,,Complexity of task
sequencing with deadlines, setup timei and changeover
costs, SIAM Journal on ComputtngT, (1979) 393-_404.

5. Crauwels, H.A.J., Potts, C.N. and Van Wassenhove,
L.N.. Local search heuristic for single_machien
scheduling with batching to minimize the number of

- fate 
jobs, European J. Oper. Res. 90: ZOO_Z|3 (1996).

6. Craurvels H.A.J., potts, C.N. and Van Wassenhove,
L.N., Local search heuristics for single-machine
scheduling with batch setup times to minimize total
rveighted completion time, Ann. Oper. Res. 70: 261_
27e (tee7).

7. Crauwels H.A.J., Hariri, A.M.A., potts C.N. and Van
Wassenhove, L.N., Branch and bound algorithms for
single machine scheduling with batch setup times to
minimize total weighted completion time, to ipp.-.

8. Gupta. J.N.D., Optimal schedules for singli'facility
r.vith tr.vo _iob classes. Comput. Oper, Res.I LqOg_4i3
(1e84).

9. Hariri, A.M.A. and potts, C.N., ..Single 
machine

scheduling with batch setup times to minimize
maximum lateness", Ann. Oper. Res. 70:75-gZ (lgg7).

274



10.Mason, A.J. and Anderson, E.J', Mininnizing flow time

on a single machine with job classes and setup times'

Naval Res. Logist. 38: 333-350 (1991)'

1 l.Monma , C.L., and Potts, C.N., On the complexity of
scheduling with batch setup times' Oper' Res' 37'798-

804 (1e8e).
\2.Potts, C.Ni., Scheduling two job classes on a single

machine, comput. Oper. Res. 18: 411-415(1991)'

l3.Smith, W E , Various optimizers for single-stage

production, Naval Res' Logist. Qu?'t 3:59-66 (1956)'

l4.Webster, S.W. and Baker, K.R., Scheduling groups of
jobs on a single machine, Oper' Res' 43 '692-703

(lees).

Al-Mustansiriya J. ScL Vol. 11, No. (1), 2000

275



こ
JIメ |‐ J‐ ■ ― '一 hL↓ Чe押 1事 b;中

＝
――Ｉ
Ｊ
珍

一
l― 哺 :

―

―
― ― ― ― ― ― ―

―
―

―

「

|

||

i」

J...ii.Jl \:.r..o ヽヽ ュ上



irlriir,, oll l*;Jh

;-;rr"Jl;"to

yt; .u'tyt r+ -r9JJl

i'r"X.*o tLel - 5U.lt

.l .*ijl *j..l'.1 a) - J

#l sriar, Jii,.; :f dl

* ,b"ie - sk-rl

脚 1 場

,tA了 ―もLl

6レ F井 ―もLI

●レち一
“
Lもし|

り ,り 1…

“
LIヽし|

タリ ー

“

LOぉLI

●Lし ―

“

LObLI

d' ott p--otyl L-4 )g-rfu)l

.i-'iir ,j+'i Ot--.tl J'-rt !t

,s1u+l ilrf 't s Cd*rl 't*.f,fdf
ui---+leJ J--+A,,.r-LJ Jr-JAJI

slt-? J+ FiLs )g-;t$l

r---Jc *rr./tt *....-^ao )rrfuJl
|



Al-Mustansiriya J. ScL

リ́

五  ヽ:   ^ll

ヽ

レOA fr:vο  μ,,2θθθ

と夕おり」|

'1-゛ 呻 “ヽ,」 こ̀
1亀

り1●■Ⅵひ■

ψ3日
1ふ

こヽ り
"二

L5,υu

■夕 |・喝 」 ■ ぃ ´ 。いJメlυ」 社 鶴.臓 LI.・

Ecrr′″θ
`θ`crrSス

出
“
』
``卿 碑

こいり´grα

“
Jrrras“s

υメ|`jし 。い `■
ヒ Pl夕1島L`´

一
ユ |

|｀
ミt‐134'4se“ 1樹■』メ出

`“

Jひ出 亀L。し|

(IBM‐ 1)山｀Llム 1^‖ ■LJJこム́

υ‐` コいo面り,メロ|ぅ。Lじ■ il´ 1」 こt 」L

jl「l」

`・

LJタヒ1●ル JⅢ 3メ出,出

ムユ」      _  襲

゛
ィ
イ
ヽ
ぃ
ｏ

YV

マV

。．
　
・４
．
・“
・　
　
　
　
　^
　
　
¨

に

´

ヽ



■… rリコ `"」リ
―

≠ ‐

1ヽ-げ 几」薇H卜」|ゝ■uJυ」Ic疇 亀|11じ
`げ

‖き
“

“♂ 1小 ど ,・― 」ヽ jメ

J工

「

■)」こ二l‐ムたも●

■J―L鼻釧,IJ出 lス
“
L`ヴ井J.五 |スム"

(｀
R｀ Rハ

/`｀ い′」出,:｀ 111/T/Yく■。■ )

ABSTRACT
Brucellosis poses a serious tkeat to Iraqi cattle and

buffaloes industry as well as to human health, To control the
disease local Br. abornrs S-i9 vaccine was prepared &
applied to immunize 557 dry pregnant cows. Immunization
rvas monitored bv Rose - Bengal & tube - aeglutination
rests. Vaccination reduced the incidence of retained
placemtae and endometritis.

…

1

じ1コ
ー

ー
l´|ンコ 1汗 |卜lザυヒ 1_‐ギ |

F」 じ―Nr二 ―ヽ●ギ,～上」
'Jさ

11´‖夕 1メ≦
― り_・_.._l,

04～|●●6メ
・

」041J」 ´ こ国こ日・ メ筵卜■1」 こり l

l←‐ 」亀国 ,い1「―■́ 」 ま 6J■lJ対,J出 ´
―υこ日が`・・…Ⅲ勇 V`｀ ‐ い́ ♂ ´ご劃 こい■ エリ

ニ当.ぼメリ10メIJ Jヽカリ|_J。こ」■
'し

ヽ りゝ` 1

´

ヽ

・■メ1亀い 中甲|,`‐ |^]。しゝ |ヽコソ1 :」国|



,1-″ 4摯ぃ″D“鳴ノζ■
“
口り■y/″″

´り 夢

“

υ幽い上 動 ご

亀週 |

´ 1-|いいコリメ|・リヴ」 ‖̈

“

いy´ナ漁

´ げ夕岬 |」 υ叫Ⅵ´ Ⅲ」 IJ=仏メ |も
“脚

|´り |

げ ン4Lメ桑`(Br.abO■us)ムニ準■1準ゝメ1句■「 `｀

ハ)`|メ
|

岬二こ:、 りJJt分□lC力曝ドY14ユ|夕|´|いJげメリIJ υ■ヽ |

」ヽ ■学一■クト手■LJツ |・メよ .ιdl酔
`が ォ`瑠1ひ

♂ 1毬LI‐′メ´ 。メ」♂ |ヽ輿 |い0メ リこ1劇メ

r」 け メ 亀喝 甲甲 IJ甲 |げい k也 ≒ 、国 Ⅲ 国 1瀕 」 |

ぃ 一 出 ひ |タ エ LJ・」メ |´ もメ 1=国IJ♂ ヨ I Ⅲ JIJりヽり|

1 。ゝメ■」し→♂lj`メ|ドい■JJ｀L｀ |ス ふヽご旭|ュ

ン 」 中 メ ヒ ス畿 コ |ゝコ Jメ リ・
(1)戸

|り 甲
1ヽ ハミⅥ ハ ‐二

JIヴ リ

」二→メ」|♂ |“■ンス→“心|」 |`― J亀口|`ヽ ―]“■

ゝ Jメ1洋い1■脚le_副 |‐ど出国|工 JIよ与ご事 ШL´
ユ|´ 園`´ L″

'・

」ま・キ̂JこぅЩI… 1｀ n dJLみメ ″ 」

tLi∴しい -ヽ111としげ上 メ」♂ltalなメ |“|ガ |

♂ 1亀し|げ出|り ♂ IJ出国IJ e』
`jけ

|よお♂|`Llヽ ス̂J

。い→げ|メIJル回IJ F園 |

エコ、́ 心戸 ||ゝ 伊♂国|`h^J´ 口́|」J`″ ,^1▲
|

凸1 、、熊1が 、ミ1・・LJメ|― げ■メ|バ ヽヽス̂´ c■メ1渉 6ジ≒」|

♂
国 1`~げ

こ
国 J理 l♂ JJ五」lY・

μ
。

♂ r逃 |こ→ヽ

ど 夕|´ |メⅥ許 6メ■u rLll、メ|夕出Jい
`→メリ|」 凸ゝ 」|

Jュニ →= ・ ^ヽ 一
ヴジLりJ等置 |ムム GIメ ●Kご Jメ翁 |り |り1島 |

…
 

「

」ひ■日・`1-1´ 工J`｀ 1~げ こ日
'‐

≦♂tttt一

Jご・ ⅢレLメニ亀夕 ごl亀 |っJ・ゝ墨‐ 1・ メリし―
|

・こ幽1暉 いしいい |`ユJ亀曝|じ軍 |ル ■ゝ ♂」|｀ 1~

「

―

ｌ

Ｌ
Ｅ
■

　

．“

Y



♂ 』x―」1´ 品́ヽ 61Ⅲ 人Tr伊 こ」メ `ぶ

1‐ りL■ J

1`~ひ
こL｀ し 菫 峰 亀Ⅲ ご ち勇・

°V評
´

`瑠
」 υ出

・

早り」り1_■ 1ヽ■メニ■ヽ^´ ιハ_≦ '｀・X▼ 渉 ヴリェ|

、　・　
　
‥
一一
二

．

一
　

´

、
川

、　
　

．

LJ,亀1じ J。ゝごハ]メ|,の1ヽ ^l」 ■リメILしメ1●
― ・r

=   L―夕1・・ ^`‐ ■,F)cD_リメ|・・メニこい 」●́ `=

ん…イリ」41・ llコ 与 こ あ 井 ‐

あ」|ご|メリJメ |

び=」メ
~し

"メ
こメレ 出ユ

`工
V`｀ LIり」|」 ‐―`ミ11ヽ

.rl+
cJl F-i3- i,j irJ , :-.' ll \ I - o,:.\ tr \3.;.I 6E .,.:-.v
aL-i.-al ;i .'"i. ,ii,L i-l p . j :lr.i. L-L - , c J",Jl ...,LIl iJ.r\rY'---

C-illl ,J- / t-rA I .r x f i.o;s.,,-; Jrll ,'^r .r-t+ .ii.rUl

J',-i,)l C-illl L-lJJl .i r ij rsr-l rir ( JJsL)lr i.aL:;l

.(,.)i.itJr

ドヽY・ 6」 二́ りヽ■り
1ご
γヽり` Y｀・ 3■ ,・ 1ヽぬ _plJ■っメ

``.`、

oヽl」,

o一 ■■|`り♪ lJ d鋤
`五

1ヽ1=な■.」|=Ⅵ r― ^ヽ -11

斗 r^りj,「‐J=|もり1,も Jヽ二与■い‐ ,S-1,じ■ソ

■ メ」IJ SL,`)コ Jメ|パ |ユコメ ニF」 亀リ メILしメ
;

`ヽ
L薇

」´ ´ .Lり
`戸

|りKI上口,`´|`1^● ld・ ]J"

←“ →`J■1■1メ ■ュ声`´ 'ヽ
lL」」|ご ■っメI LL夕 l,ユ

■|ヽ  !ン コ́ |●中二“■メヽ こリユJゝ `｀ メ1～し 』お

YΥ 6ヽ ^げ▼Vリン ごヽヽ1■リメ|」“♪1`｀ L.ヽ .ぃぃ】|メ

.tL  ^ヽ、″

▼

」

．

一



ロ
(

ヽ

γ

「

‐

■
　

一Ｔ

ｌ

　

．

マ
マ
・

,1-″ ι子■たぃ鳴ノごⅢ 右製グッ■ソ″ゴ

rirJ“ムが Jひ_」らご″ど

亀 し か
t=Jざ

諄
」 |ご ル 」 IJメ」

“

t出 |」 甲 |`‐ 1・A―
甲

´ ,」 6カ ▼一` ″ J=yLげ■y饉J喚 ≦ヽたメ`‐ っル |

・ゲメメ |こυメ|

dヽ …●工|。→♂ `=^｀
i^R上し ュ′重曇」|●1上パ|■

♂メ ■―´メ曇Jl●IJりIJ≒週IJびメ|●L」Lひ

い 夕Jい→♂rり
0し υリン■こυ」1どメ。ルメ‐ 」

・″ PI`」 』L■

“
リー=｀dl J^くlJ■ ψさLYlどに“

レぷがく1-|ゝ“Jメ
|こ」ごメ・。

」 LcI■J瀕 興 l"メl・ lヵlド (｀
マ)亀__メ|も_か甲 |

♂口|ひ劇 日`J″PIし、La亀 ム味t^■|メ ´どメJこヒШ

が
獄 ム い うJり o墨 Jげ JI● ♪ 」|げ贔

ヴ)|・ご 刈 |」

。(｀
い )`。

Jニリ |バ ヽ̂ JL滲 Jこ脚 |●工 樹 」

壺 口IJご国|

こ団|メメF」 ■→♂二`・ ^メ 亀Lιこ
`工

ヽヽ1=´ 1‐ メヽ

い =｀
ニ

メ 厖 %｀ 〔 」逼 ●し い ヽIⅢ J■ JJ 6郷
`ル

IJ

´い ylご Lゞ【
`・

けヽり1甲甲|メ ^“｀̂]げい |●KJ。
(｀ )JJ■

。VL遺 レ

`■

_`lJ lヽま^1り、Yl由 ・1'…■ J■ ♂
1出|ぷ」 ´ 」

亀.島dlげぃ lこyL`ヨ 1｀くJ%ヽ 」|よバエ1・…・●L共ぃⅥ `´
lKヽ tこ

畿 爆 甲い I Li`ごり l ott k■ 瀕 %｀ ,。 J%｀ け り1亀喝 甲甲 |」

コ ン
」 ｀|‐響 出 K LIJめ Lリメ |.、 」 電 た ｀ 1ヽ a^lυ

"yl~〆
‐ Kゆ eLLZへ J^3_メ

メ 孵 |♂ し|`ぴ長 3メ|り

'日
IⅢ郡 |」

。■ メ ロIJごニ メlυ夕 毬l甲甲 lり び り瑠 l。■ しれ |`´ 1^｀t]五
`kム

ス

リ暉 |ご む い Jメ1'い EヽⅥ Ⅲ  JL覺 0)JJ■ こ■ エ リ

`´し二Ⅵ dVLよ¥ぃ %〔 いヽも,%｀ 渉レウ´̀
ヽ

J^1_メ

轟



/・・・イリコ
“
J`ll 'た

'

…

″ ‐

`´
｀ 1タ

リ%。 ,1ご光 口,メ|夕 |ゃ J“ 1ヽヽ■ ‐ 毬 五ヽ

“

^]り国Ⅵ LI

社J」 |もメ ld,。→´述

“

Lひ ,ヽ■が率 |ゝ
“リメ

|

IL」 亀 国 ■Lしヽ1メ |≦
こ団 IJJゃ メ

“

い 1出VL島 Xひ

.(｀

■
'`→」コ ||ゝ ´もっメ IJ■り,』 ■凛 L

r」,ニー´菫ヽ・メ|ご国 ひ併,メIY`｀ ひ釧|し |

c“ここL♪ J`』1,いolい 一`に ヽc■|‐ 」勢

´1`ミ :｀ 1ヽ‐ 諄 ル ど|夕 |こ理 |ヽ´ 4りい 許 |」|■,

～' 
｀̂|エメΥ―Υ′`ど圏 |ご °つい J中り嘔 1ヽ 二 .卍メ |

。い.1).Lυ J“メヽ 日
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ABSTRACT
This study involves the investigation ofthe effects ol

nitrogen laser at 337.1 nm wave lengh on bioaspects of
protoscolices of Echittococcus granulosus In vitro.
Daughter cysts were obtained lrom two viable hepatic
hydatid cysts of 55 year old patient during surgical
operation. Pulsed nitrogen laser system (Molectron uv/ 24)
with (337.1) nm wave lengh, 1.5 millijoule pulse energy, 10

nanoseconds puls width and repitation rate range of(l - 50)
pulse/ second, was used in the experiments. The samples of
protoscolices w'ere exposed to laser beamwith(2,6, 18)
pulse / second and for (1, 3. 9, 27) minutes in their
respective order. After exposur to laser beam, survival,
evagination, vesicularization and posterior bladder
formation were examhed after 1 min, llrr, 6hr, l2hr, and
daily from exposure. The In vitro results show that nitrogen
laser have a significant effect on the reduction of the
percentage of surv'ival, evagination, vesicularization and
posterior bladderr formation. We concluded that the likely
effect of the nirrogen laser is the photochemical effect
caused by absorption of photons of the laser ray by the
chromophores, namly the reduced form ofNicotin Amide
Adnine Dinucleotide Phosphate NADP(I{). These
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chromophores absorps the light waveた ngth ofabout(337)

nanometer.As a result,dissociation ofthis compound may

occur,  leading  to the erects on the bioaspects of

protoscolices.
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6u.;a ui Echinococcus granlulosus i!#trJl

l*l-.!.t gS/ ,JL,a/ l/l
,aL*JjJ d+L-.t ,j-J,5 Jl ..als;Ji LJ-l*-:.Yl .i!tl rP ,fFll

.,-ijiyl r1*ll Reduced form rJ ;i"ll d[S-'iil u! r+-r :I3 .u-!itll

: Coenzyme

Nicotinamide Adenine Diunucleotide Phosphate NADP(H)

. 
(u) ;:^-rli 337 o+-rrt .JlJl rb e 1:ll 'i-i+

# ,-,:+:-:++ll ol;r-J ,,i 'l.:5 NADP(H) ','(:. J-r
Reductive Biosynthetic i-illJFi)l qrx-:Jl,i-+i::ll c.)Lcl_i:

o*+J-6;_.1_lr ,.t' 6l-,1r1l31;tSll ,.u+l cl-,11* d ,J-+'*S ,Reaction

Pentose Phosphate '-'ii '"3s j.9::=Jl '.,tt"' d drSr Krebs Cycle
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ABSTRACT
Teleconnection beween El Nino and rainfall

variation in lraq region during the period 1910-1990 were
unvestigated using correlation methods. The pearson
product-moment coftelation coe/fcient analysis gives a
significant negative correlation between annual values of
El Nino and rainfall anomalies in 12 climatological
stations in lraq. h is indicate that El Nino impdct in this
region is mosl pronourced. h the normally *-et months
(N,D,| A @,M,A), El Nino inte sity vas moderate and
stong.
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