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The Sensitivities of the Common Pathogenic

Stuphylococci Species in Iraq against the

Transition Metal Complexes with

2,5 - B i s(Ac e ty I m ethy I t h i o )- 1,3,4 -T h i a d ia zo I e

S. S. Husain Collcgc of Scicncc, Al-Mustarrsycria Univcrsity, Ilaghdatl, lratl
N. J. Al-Obaidy College of Scicnce, Al-Mustansyeria Universitl', llaghtlatl, lraq
S. M. Dhahcr MOST, P.O 765, Al-.ladiryia, lllglrdad, lritq

ABSTRACT

The sensitivities of the pathogenic Staphylococci species, vtz'

Staphylococcus eltreus, Staphylococcus epidermidis, and Staphl'lctc'ctcctts

saprophyticus, isolated and identifled f}orn Baghdad area hospitals, was

stuaiea against the following transition tnetal complexes: Mn2', Co", Ni'*,

cu'*, znYn, cd '*, FIg2*, Pd '*, Ag*, and Pt4* with the ligand 2,5-

Drs(acetyfunethylthio)- l ,3,4-thiadiazole. The study showed the high

sensitivities of the three species towards these colnpoullds, as cornpared to

the known antibiotics. There were no considerable dift-erences between tlte

sepsitivities of these species, possibly due to the lack of the resistance of
t.5ese lnicroorganisms, which are notoriously known tbr thcir ttnttsttal rapid

development of resistance agaillst antibiotics.

l"atitt

..1_o A*-i-.i,"ll3 al-rjr-ll qr-9iii,Jl *l;-rS^lJ i;.t!l 1l9Yl 4*-t"'.. a*'1;: ilj

Staphylococcus i l+qll a-;ljji:'Jl ol;j'-S^Jl u*: :lr+ Ajti. &t+i.ii,,- U Lfy
i ,o3J1 6lJ,,l^ll J Staphylococctts epidertnidis a;e t-ijl erl-lrS^Jl 3 out'€tts

Mnr*, Cor*, Ni'*, : lllin)l J,^-[r,Jl il:s'-] Staphylococcus saproplq,tictts

-(rrr J-+L 115-l)cx. o,Y slsrlll e Cu'*, Zn'*,Cd'*, I-lg2*, Pdt*, Ag*. I't1'

.12,5-bis(acetylmethylthio)- 1,3,4-tl-riadiazole, AMTDI Je-.11;l:l;t'- I'Y' \
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Thc Scnsitivitics of thc Contnton l'athogenic

o.tl . . oill 3 ol ' ;r.Jl o\6 I aiXl tlri[ 4illJl L-l ..-ll a-,lrrjl l;6!i
C---L.= .1--+ 4---^(- c.rl63_,! :3,--9 prc i.-l_.,pJl .lJe.Ll l-S .4rJFl :isl,- ll .-;l;l . ^-!l

.LJL;i-I 4:-!t la2rtQ 6J.fij.Jl 1-r-*S+ll oro .gJ olriill ":r "!: ai)Ul 119Yl

INTRODUCTION

Tlre majolity ol isolates ol stuplt.t,loco('ci, whethel.conlnLlltitv or
hospital acquired, produce the enzyrrre B-lactanrasc and are tlrus resistant to
the penicilli, and to the nu,rber ol' relatcd corrpounds i,clurlirrg
anrpicillin, anroxycillin, pipcracillin anrl azlocillin (l ). stuprryrot,tc,c.ur p-
Lactarnase has a negligible ettect on rnethicillin, nat'cillin, and thc
isoxazolyl penicillin's, cloxacillin ancl Ilucroxacillin. u,lrich r'crc
introduced specilically fbr the treatrncnt ol' stuplryloc'rr,,c.rrl inlection.
Meth ic illin-resistant strains of's rar.crr,r (lvll<sA) rvcr.e de tcctcd soon alie r.

the introduction ol nrethicillin irr 1960. and rcporrs ol' their isolation
increased until 1971, rvlren they accountecl fbrsorne 5 per cent ol'str.ains.
MRSA then diminishcd in fiequency in the tJ.itecl Kingclo, ancl sorre
European countries, it is thought possibly as a rcsult .l' irrcreasecl
prescribing of anrinoglycosides. Resistance is attributablc either.to rcclucecl
uptake and binding ol the antibiotic or to the prodrcti.n of nroclify,ing
enzylnes, or in sorne strains to both rnechanisrns (2).

Tlre inrpo'tance of ,s. epiclermidis in r,icrobial i,l'cctions cspeciallyin patients of prosthetic devices shortly aricr surgical operation was
increased with the appearance or' ,rany antirrricroiial agents resistarrt
strains. This was attributed to the use ol'high doses ol'eal agcnt belore
conducting surgical ope.ation. Researchers rvere interestcd in siuclying thc,
sensitivity S. epiclernidis isolates against varieties o ['a.tinricrobiri uglntr.
Smith and Hirnsley (3) reponed thar nrusr orthe isorates rhal usecl in their
study were distinguished by their high sensiti'ity towarcis ge.tarrryci. such
a way that the rninirnurn inhibitory concentration was the lJast coirpared to
glycosidic arnines as arnikacin and tobramycin.

The sensitivity of the s. saprophl,ricrrs against nrany antinricrobial
agents was repofted in 1978, the high resistance ofthese bacteria isolates
f.orn urinary tract infectio, was reported against nalidixic acid (4). -fhis
resistance picks the interest ol rnany r.r.o,.h"r, clue to the firilLrrei ol'all
urinary, tract treatrnent against s. saprol*t,t ic,rrs by using naliclixic acid (5).
In another study this resistance was obscrvecl in all the pathogenic isolatcs
ol- th.e bacte'ia s. saprophl,ticus with resista,ce against tlic antibiotics
penicillin, tetracycline and erythro,yci, rvas 3%, i%,15%o rcsptcti'c11.

S. S. llusain & et. al.
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All these isolates were distinguished by their sensitivity toward
gentamycin, rifampicin, glandarnycin, cephalothin and trinrethoprin (6).

The resistance of S. saprophyticus against the perricillin was not

restricted to the urinary tract infections, hence, isolate fl'orn other sources

such as sputum and blood were distinguished by this kind of resistance

against antibiotics such as penicillin, oxacillin, etythromycin, and

chlorarnphinecol, they were all found to be sensitive agaittst vancottrycin
which is used as a good treatment against coagulasc-negartivc

staphylococci and rnethicillin resistant (MRCONS) (7).

A considerable evidence has been accurnulated to dettronstrate the

efficiency of 1,3,4-thiadiazole derivatives and their cotlplexes of the type

[M(L)2]C12, where M:Co(ll), Cu(ll), Ni(ll) or Zn(ll) as potential

antibacterial activity against several bacterial strains suclt as

Staphylococcus ettreus, Pseudomones oeruginosa, and Escherichia coli.

The antibacterial potency of these derivatives increased upon cornplexation

with rnetal ion, opening up a novel approach in finding new ways lbr the

fight against antibiotic resistant strains (8-9).

The present study is directed to investigate the efl'ect ol'new type ol'

proposed antibiotics, viz., rnetal conrplexes that contain sulfirr arrd rtitrogen

within their chemical structure as 1,3,4-thiadiazole derivatives.

MATERIALS AND METHOD

Standard strains and clinical specimcns

Staphylococci from clinical specimens were isolated ll'orn Central
.Health Laboratories, Teaching Laboratories of Medical City, and Al-
Yarmook Teaching Hospital Laboratories. A total of 60 samples were

collected randomly regardless of sex or age of patients fi'orn June to

November 2000. Staphylococcus species isolates used in this study were

taken from patients with urirrary tract inlection (UTI) by taking mid strealrt

rurine sarnples (MSU), pyogenic woutrds, conjunctivitis, otitis, tltroat swab.

and burns. All specimens and swabs were kept under sterile conditiorrs irt a

sterile screw capped universal or bejou bottles contairrittg sterile nutt'ient

broth. The fbllowing standard strains were supplied by Central l-lealth

Laboratories/Baghdad: S. aut'eus, ATCC" 25923; E. coli, ATCC* 25922:

and P. aeruginosa, ATCC'*'27853.

Iliochemical tests

Severat biochernical tests were done to differentiate betweetl thc

tlrree types of Staphylococci.. Stctphl,l6s,oc'cus aurcu.\, Staphl,loc()ccLt.\
，
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Thc Sensitivities of lhc Common I'athogenic S. S. l'lusain & et. al.

epidermidis, and Staphylococcus saprophyticus. These include the
following tests: Catalase test, Oxidase test, Coagulase test, Slide coagulase
or clumping test, Tube coagulase test, DNAse test, TNase test, Nitrate
reduction test ( l0- l2). To conflrnr our identitlcation, API STAPH
identification system for the genera staphylococci and micrococci, of
bioMerieux (Marcy-l'Etoile, France), has been used, using standardized and
miniaturized biochemical tests with a specially adapted database. The
complete list of those bacteria that it is possible to identily with this systern
can be found in the identification table supplied rvirh the kit. The Crarn-
positive cocci isolates, that grow in irregular grape-like clusters,
were characterized according to Baired-parker ( I 3 ) and Kloos and
schleifer (14). They are classified into three rnajor groups: slaphyrococcus
aureus, Staphylococcus epidermidis, and Staphylococcus saproph),ticus.
The isolates were rnaintained on slants of nutrient agar a'd stored at 4.c.
Sub-cultures were done every 3-4 weeks on blood agar to ensure its
viability.

Antibiotic susceptibility

The susceptibility test was perfbrnred on Muller_l-linton agar
according to Bauer-Kirby (15). A represenrative disks (oxoid, Englai'd;
frorn each cartridge were tested first with control bacterial strains s. irrn,i
ATCC* 25923, E. coli ATCCe 25922,and p. aeruginosu ATCC- 27g35
for antirnicrobial activity (16). Muller-Hinton rnedium was ernployed lor
the preparation of culture medium and plates.

Preparation of the inoculums was according to Sneath et al. ( I 7).
The zone diameters for individual antirnicrobial agents were tr.anslated in
terms of sensitive or resistant categories by referring to an interpretative
chart ( l8).

The chemicals

The nerv ligand 2,5-6r.r(acetyrnrethylthio)- r,3,.r-thiadiazore and their
transiLion rretal cornplexes were prepared accorcling to a prblished
procedure ( l9). Stock solution of the Iigand and their transition rnetal
complexes has been prepared with concentration ol I0-r M in dimethvl
sulfoxide (DMSO), as a solvenr.

Dilution method was used to estiurate the a.tirricrobial activity, by
prepared serial dilution fl-onr stock of rhe synrhesizcd ligands ani
cornplexes (0.2,0.1,0.08,0.06, and 0.04 rnl ol l0-rM in I)MSOirvirh I rnlof the nutrient broth, and then inoculated with the test organisrn. The
minimurn inhibitory concentration (MIC) values (20), thcn cor-mpared *.ith
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known concentration of the drug obtainable in the serurn and in other bod1,

fluids to assess the likely clinical response (16).
. The minimum bactericidal concentration (MBC) was determined.
After the MIC has been read, a standard volume of broth is taken liom the

tube showing no visible growth after 24 hrs. lncubation and subcultured
onto agar media. The MBC is arbitrarily dellned as the lcl"vc'st antibiotic
concentration that kills 99.9 percent of the original inoculuttts (2 I ).

In the diffusion rnethod, a well with a diatrreter of 5 ttrttt was tttade ilt

agar rnedium uniforntly seeded with the test ot'gartistn attd tltctt 0.I rnl of'

l0-3 M of the synthesized ligands or their cortrplexes dissolved in DMSO

was placeil irr the well. A concetrtratiott gradie-nt ol'the ligarrclstlrtlicir
coprplexes forms by dif flsion of the DMSO solr,rtion throrrgh the nlcclia.

The growth of the test organisnr is inhibited at a distance fi'otlt the well that

is related to the susceptibility of the organisttr. The inhibition zone was

rneasured (in mm), and then cornpared with the known concentration of a

standard drug.

RESULTS AND DISCUSSIONS

Although there are several laboratory rnethods for tneasuring the

susceptibility of bacteria to antimicrobial drugs in vitro, the broth dilutiorr

and diffusion techniques were the tnost commonly to determine the

rninimum inhibitory concentration (MIC), and the (MBC) inhibition zone.

By following an interpretative chart (18), the susceptibilities of the tlrree

species of Siaphylococci can be classified into the following categories: Il]
Susceptible: when the microorganistn respond to the treattlrent at the

norrul dosage of the complexes, 12) Moderately susceptible: when the

microorganism may be inhibited by attainable concentrations of the

complexes provided a higher dosage is used, [3] Interrnediate: the result is

equivocal and if the organism is not fully susceptible to an alternative

complexes, then the test should be repeated, and [4] Resistant: when tl-re

pricioorganism growth is not inhibited by the usually achievable systern

concentrations of the antimicrobial agent (Tables I and 2).

The ability of the ligand 2,5-bis(acetylmethylthio)- 1,3,4-thiadiazole

apd their transition rnetal cornplexes as antibacterial agetrts was studied by

the two test rnethods on three speciesof Staphylococci (Staphvlococctts

e4reus, Staphylococcus epidermidis, and Staphylococctrs saprophyticus).

The results were presented in (Tables 3 and 4), and the fbllowing notes can

be obtained from them:
The free ligan d, 2,,5 -b is(acetyl methylthio)- 1,3,4-thiad iazol e, showed a

mediurn activity against the three species. In general most ol'the cottrplexes

showed high activity against the three species. Relatively highcr activitics
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were obtained for Cd, Hg, Pd and Pt complexes against the tltree species.

Slightly lrigher resistances were observed lor Stuphvloc'rtc'c'tr:; otil'eus.

As a result fbr all of these tests, it was fburrd tlrat tlte average

eftective amount was -25 pg. This value is, alrnost sinrilar to that ol'sorne
well known antibiotics such as Arnikacin, Tetracycline, Chlorophenicol,
Kanarnycin, and Vancomycin (Tables I and 2). 'l'his case is quite clear lirr
the complexes of Mn, Pd, Ag and Pt.

Table (l)
Inhibition zone (mm) of the of some known antibiotics against

tandard bacteria (16

Interpretative chart of zone sizes fl8

6

standa cteria
Disk
content

r μ2)

E. coli
ATCCO

25922

S. aureus
ATCCO
25923

2γ
ttrSα
27853

1 30 19-26 20-26 18-26

つ
４ 30 21‐27 19-26

3 Kanamycin 30 17-25 19-26

4 30 18-25 19-28

5 v五五
`0ふ

y811‐
:i`

30 15-19

Table(2)
erpre Ve a zonc sizes

Antimicrobial agent Disc cOntcllt

(μg)
Resistant

=

Intermediate/
moderately
susceptible

Susceptible

:
Amikacin 30 14 15-16 17
Chloramphenicol 30 つ

“ 13-17 18
Gentamicin 10 つ

“ 13-14 ξ
Ｊ

Tetracycline 30 14 15-18 19
Vancornycirr 30 9 10-ll つ

一
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Table (3)
Inhibition zone (m m) of the ligand 2,5-Drs'(acetylmethylthio)- I,3,4-

Table (4)
The MIC (ml of tOr Vt; of 2,5-bis(acetylmethylthio)-1,3,4-thiadiazote

thiadiazole complexes (diffusion methotl

No.
.'.

Inhibition zone (mm)

,s.

Aureus
S

cPiderrrtidis

.s.

soprophylicus

1 17 16 15

つ
４ iCO(CtHloN2S302)2 16

く
υ 15

3
‐
Nl(C8H10N2S302)2 13 i3 14

4 qu(90,1,NIS,02)2 16 17 17

5 14 13
つ
Ｊ

6 19 19 18

7 18 19 19

8 17 19 18

9 ・ Pt(C8H10N2S302)2 17 18 18

complexes (dilution method) for the species of Staphvlococcus

No. Stricture
,s.

Aureus
,s.

epidermidis
,s.

saprophyticus

I >0. I >0. I >0. I

つ

“ 0.06 0.06 0.06

つ
Ｊ 0.08 0.06 0.06

4 Cu(CaHroNzSrOz)z 0.06 0.08 0.06

5
｀
Zh(C8H10N2S302)2 0.08 0.08 0.08

6 0.04 0.06 0.06

7 - Hg(CsHroNzSsOz)z 0.02 0.02 0.02

8 Pd(CsHroNzSrOz)z 0.04 0.04 0.04

9 Pt(CsHroNzSrOz)z 0.04 0.04 0.04
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Synthesis of New 1r2,/-Triazole Compounds Derivetl

from Phthalimido Acid Hydrazides

liazcka Ile ldi, Itcdha tl. l. AL-Bayati, Sacba S. AL-l lassan
Dcpartment of Chcmistry, Collcgc of Scicncc,
Al-Mustansiriya University, Baghdad, I raq

i,atilt

aY JJI J;'r-r, Y. I - _e r,t :Jlii- o-6L: J.-- : - JrE-r *-:sJ .',-.,11 lu ,^;^-,:

LJl,- ;rr .trl+-,-sBr-ui J+ C- 4+CBrJl ..i;.^L .:l:,;l-2,:r afL- rr (4 , 3)

6Ui',-iJlr "lrirt '' .il;',.1, .r!+ .J+l+i-xll +t-rlst -l:-!l +ffn C- (a r 3) il;', r,.

.dldl *lr iJijlJi...)l

al tJrll 
";+3:rlsr..!L-2ll 

Jt -r .1, Llrlr:-ll 6Lii..;. ll el- &1-6 ol_>.1 C_r

.:cL"" ,-i"LS jr-Lll +_rrlS r-nr

ABSTRACT

3-Thiol-4-substituted-5-phthalirnido-I ,2,,4- triazole (j) and (4) have :
been prepared by treating phthalimido acid hydrazicles with
phenylisothiocyanate. On treatrnent of s-triazole derivatives with arylhatide
and propargyl chloride give arylthio derivatives and acetylenic derivatives.

The resulting acetylenic derivatives were subntitted to Mannich
reaction using formaldehyde and sorne amines in the presence ol cuprous
chloride as catalyst.

INTRODUCTION

Hydrazide derivatives have been frequently found in the heterocyclic
chemistry as key intermediates for the synthesis of five-rnernbered ring
compounds and they have been reporled to exhibit biological activity ( l-3).
Triazole derivatives have been reported to have diverse properties such as
antitumer (4), hypoglecemic (5), fungicidal (6,7) and anticonvulsant (8).

10



Al-Mustansiriya J. Sci. V(〕 1.16,No。 2,2()05

In the present work, the treatrnent of acid hydrazides ( l) (2) witlt
phenylisothiocyanate and potassium hydroxide afforded the required 1,2,4-

triazole derivatives (3) (a).

Alkylation of compounds (3) and (4) with arylhalide, propargyl

chloride produced compounds (5 and 6), (7, 8).

Fufthermore, solne new series of acetylenic atnine derivatives of
triazole, narnely 3-thio-(N-4-arnino-2-butyrnyl)-4-phenyl-5-( l-phthalinrido

ethyl)- 1,2,4-triazole (12, 13, l4),3-thio-(N-4-arnino-2-butyrnyl)-4-phenyl-
S-(i -phthalimido erhyl)- 1,2,4-triazole (9,10 and I l) have been synthesized.

BXPBRIMENTAL

Melting points were cleterrninecl orr Gatlen-Kattrp rlrelting point

apparatus. in spectra were recorded on a Pye-Unicam SP3- 100

spectrophotometer as KBr discs and fihns. The UV spectra were performed

on a Hitachi UV-2000 spectrophotometer. E,lemental analysis of

cornpounds was carried out on C.l{.N. analyzer type ll06 (Carlo-Erba)'

Preparation of Acid Hydrazides (l) and (2) (9):

Ester colnpounds (0.05 rnole) was dissolved in (15 rnl)ol'ethanol.

Hydrazine hydrate (g6yo,0.05 mole) was added to the solutiorr slowly with

stirring. The tnixture was refluxed for (1 hr)' Therl the prodr'rct was

precipiate and recrystallized frorn water and ethanol to give the acid

hydrazide (l) and (2).

P repa ra tion of 3-Me rca pto-4-s u bsti tu ted -5- l'h tha l i m ido- l,2,4-T riazole

(3) and (a) (10):

A rnixture containing acid hydrazide derivative ( I ) or (2) (0'01 mole)

and the phenylisothiocyanate (0.01 11role) was dissolved in ethanol (25 ml)

and heated under reflux fbr (6 hrs). The precipitated prodr-rct was filtered

and dried, after that, it was dissolved in sodiurn hydroxide solutiorr (8o ,l2
prl). The tnixture was reflttxecl lbr (9 hrs) orr an oil-batli, thep it r'vas

allowed to be cooled, filterecl arrcl acidillecl with (10%\ acetic acid.'l'he

precipitate was flltered off', rvashed with distilled lvater arlcl dried. l'hc

product was recrystallized fi'ottl acetic acid'

Preparation of Arylthio Derivatives (5) and (6) (10):

The compound (3) or (4) (0.001 rnole) was dissolved irr D'M'F'

solvent (15 ml), then ctushecl potassiutn hyclroxicle (0.001 rrrole) was addecl

to the solution. Gradually, 2,4- dinitrochlorobenzene (0'01 rtrolc) was
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added to the nrixture that has beerr refluxcd tbr (3 hls).'l-hc rnixturc u,as
cooled, acidilled with dilute hydrochloric acid until thc product rvas
obtained, afier that it rvas filtered and rc'crystallized lionr rnethanol.

Preparation of Propynyltlrio Derivatives (7) and (8) (10,1l):

Cornpound (3) or (4) (0.00 I rnole) rvas dissolvcd in l).M.1;. solve nr
and crushed potassiurrr hydroxide (0.00 I rnole) was aclcled ro the solution.
Propargyl chloride (0.001 mole) was added dropw,isc ro the nrixturc thar
has been refluxed for (3 hrs), alter that the sorution was acidified with
dilute hydrochloric acid. The rnixture was tiltered o11, thcn adding (25 ml)
of cold water to the llltrate. The solution was extr.acted with (3 x 25 rnl) ol.
chloroform, dried over anhydrous sodiu,r sull'ate, fllter.ed and purilied on
silica-gel colurnn using chlorolo,lr as an eluent to give the desired product.

Preparation of Mannich products (9-14) (l l,l2):
A rnixture of acetylenic compound (7) or (g) ( l0 rnmole),

paraforrnaldehyde ( l0 .mrnole) and appropriate secondary arnine ( I 0
rnnrole) was dissolved in dioxane (fi.ee liorn peroxide.). Cupious chloride
(0.12 gm) was added to the rnentio,ed mixrure that has been hcated under-*flux with stirring for (2 hrs) at (90 'c). The rnixrure rvas lilter.ed and the
filtrate was poured on to ( l 00 ml) of cord rvater. 'r-rre sorid residue was
Irltered, dried and purified on a silica-gel corurnn using chrororbrnl as an
eluent to give the desired acetylenic anrini derivativc.

Scherne (l) summarizes ail the pertbrrned reactions of phtliali,rido
acid hydrazides in this work. physicar proper-ties and spectrai ar,. 

"iir,"synthesized compounds are given in tablei (l',2,3,4, 5,6 and 7).

RESULTS AND DISCUSSION

. The key interrnediate acid hydrazides ( r ) and (2) rrave been prepared
by the reaction of ester compou,ds with hydiazine'hydrate i, ;;Jil;,their IR spectra have been studied and were in agreenlent with ti'e .equired
structures. IR (cm-l) of compoun<Js ( l) and 1i; strow,s se'eral bands at
3390-1380, 3200-3220 (vNH), 1660- 1970 (C=O arnicte).

1,2,4-Triazole derivatives lrave been synthesized as ortrined i,. sclrerne (l). Trearing the acid lrydr.azide (l) and f:f 
"iii-rphenylisothiocyanate give the corresponiling th ioserr icar.bazide.

cyclization of these conrpounds with potassiurn riy<iroxiclc afrirrdcd rlrerequired 1,,2,4-triazole derivatives (3) (4), their lR 1c,n-,; shoru ,lr. p,";;,;;;
of the band characterizing (vC:S), (vS_H) in the expecred regio. ( 1090,

12
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2340-2390), the band near (1600 cm-r) has been ref'er.ed ro (C:N)grolrp.
The existence of the thione and thiol lorrn indicates the prc'sence ol'
tautomeric form.

Alkylation of compounds (3) and (4) with 2,4-dinitro chloro benzene
in basic mediunr resulted the compounds (5) and (6).

Treatment of compounds (3) and (4) with propargl,l chloride irr tfte
presence of sodium hydroxide af'forded 3-thio-(2-propynyl)-4-phenyl
-5-( I -phthalimido erhyl)- 1,2,4-triazole, 3-rhio-(2-propynyI)-4-phenyl-5-( I -
phtha I i rn ido methy l)- 1,2,4 -triazole.

The IR spectra of these conlpounds shorv the nrost signillcant
absorption band (= C-H appears at (329-80 ,3260.,,,-'; ancl tlre aJetylenic
band stretching ( C =C ) has been obser.vccl at (2120, 2190 .,,r-';. Mor.cover.,
the stretching vibration that was causecl by (S-L{, C:S) gr.oLrps have becp
completely disappeared from the IR.

The Mannich reaction of cornpounds (7) and (g) with
paraformaldehyde and appropriate secondary arnines in peroxicle-fi-ee
dioxane in the presence of a catalytic arnount of cuprous chloride yieldecl
tlie cotnpounds as outlined in schente (l ). I'he II{ spectra show tlrat tlre
band ( = C-H ) which nonnally appears ar (3280, 3260 c,-,-,-'; is abscnt ancl
so is tlte stretchingvibration of ( g=C ) bond. Furtherrnore, the appearar-rce'
of absorption bands at (2990 c,r''; and ( 1250 crn'r) due ro (CI-12) ona f c-Nl
stretching vibration respectively (13). The close appearancc of these bapds
ilr the Mannich reaction products is an cviclelrce that Marrniclr reaction took
place.

I

L
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(7)R=H
(8)R=CH3

1C喝
0+S CCOll山 町 面 肥 +Qα

(9)R=H,  A111=― N(Et)2

(lo)R=H,  AIn=一 _ヽρ

o Rttt An=―○
日

(12)R=CH3,AIn=― リ

(13)R[=(〕113,  Aln=~0

(14)R=C卜13, Alll=~N(Et)2

Schcnre (l)

(4)R=CH3  3ド
、fON02
ゝ

/

K

(2)R=CH3      cicHf=CH〔

;HJ

l{azcka l}cldi & ct. rtl.

NOぅ

R=H
R=CH3

(1)R=H              (3)R=H

|

Ph

５

６
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Table' ( I )
Physical properties of hydrazide acid dcrivativcs

0
11

N― CH― C― Iくっ
|          ~

RI

Table(2)

Physttal pro喀 tcs°f alkylthb producも

N―¶
11-Cヽ
N/C~SR2

N一 N
″   ヽ

|

Ph
Rl

Comp.
No.

Rl R2
M.P.

(°C)
Yield

%
Purification

solvent
Molecular
fornrula

Molecular
rveight

(g. nrole-r)

|

‐NHNH) 160‐ 161 91 87 H,0‐ E10H Cl(,日 ,N30、 219

C̈Hl ‐NHNH 210‐ 212 9220 11ぅ 0‐ E10H CllHIIN、 ()、 233

Comp.
No.

RI :R2 Ⅳl.P.

(°C)
Colour

ｄｉｅ‐

％

Ｙ Purification
solvent

Molecular
fornrula

Molecular
rveight

(g. mole'r)

, 125‐ 127
M‖ ky

whitc
74 Acetic acid C17H1202NlS 336

4 ‐CH3
146‐ 148

(dCCO11lp.)

M‖ ky

whitc
60 Acetic acid C18‖ H02NlS 350

NOっ
179‐ 180 Yellow 804 McOH C3,ll11O,,N,,S

―
■

6 ‐CH3 194‐ 195
Dark

yellorv
5009 McOH C:.rl lrr,Or,Nr,S

―CH,G=CH Oily Brorvrt 71.87 Coluttttr C],H1402NlS 374

・CHl 一Cii)(凛 Cil 011、′ [] rorv rr 63 Colurnn CPIHl`,OFN4S
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Table (3)
Physical properties of Mrtnnich bases

Table (4)
Spectral data for compounds (l and 2)

,A*^ ?I( ) I N-cFr-cR,
\v-\,/ | ---/T 

Rl

MoP.

(°C)
Colour

Yleld

%
Purification

solvent
Molecular
fornrula

Molccular
rveight

(c. mole-r)

9 一N(1■ )2 Oily
Light

rcd
6111 Colurnrr

10 〔Ｎ。〕
一

011y Orarrgc 4714 Colunrrr 473

―NЭ 0‖ v IJtorr rt 516() Colurrrrr

-CHr ―N(D)2 Oily Orarrgc 6562 Colurrrn 473    1

|

‐CH3 〔Ｎ。〕
一

Oily
Li31lt

orangc
71.70 Column C26H2503NsS 487

14 ‐C H3 ―ヽ
Э

Oily Brown ′
υ Colurnrr C27H2,02N5S И

，

RI It2

U.V.

λm.

lヽcOH

(1l nl)

I.R。 (KBr)(cm・
1)

vC‐11

(cml)

31'phatic

vN-H:

(cnr'r)

vCヨ0

(Cm・
:)

vC=C

(Cm・
:)

volhcrs

(cm'')

l
oN‖ NH2 3090 2980 3220 1670

、'N‖ :

(3380):is

‐CHl ‐NHNH2 373 2930 3200 !o()0
、・NH、

(3390)、
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Table(5)

Spectral data for conlpounds(3-8)

0
N一N
〃   ヽ
H~C｀
N/C~SR2

tl lh

U.V.

11λ暉 ‐

|:R:(KBr)(cmi''

vC‐II

[ イan■・1ヽ . :

vC-H

,(cm'')

acetyl

vC=C

(cm'r'

vSH

(Cm・
1)

vC=N

(cr'')

vC=C

(Cm・
:)

vC=0

(Cm・ )

vother

s

(cm't)
1(lm) aromatic

3 388 3000 2920 2390 16()() 1490 1660
、'C=S

1090

4 ‐CH、
2340 16()() 15()()

、'C=S

i()90

5

NO,
3000 2880 |(,1() 1470 1670

、'N02

1520

i320

2920

2190

1620

1630

1190 1640

vN02

152()

1320
6 ‐C‖、 382 3100

14t)() 1650

一CH,C=CH
3260

‐CH、 ―CH,C=CH 3050 2940 3280 2120 !630 151() 1670

ヽ
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Table (6): Spectral data for Mannich products

N一N
、         /r   、

N―CH― C、_/C― scH2C=CCHっ Rっ良1｀X~~ニ

Ittlzcka Bcldi St ct.al。

0

・̈ずヽ
一一一

R2

1.R。 (KBr)

vC-H

' (cm')

rllphrdq

vC=O

'' (cm'',

Ｎ

　
り
ｖＣ〓　
ｍ
」
ｍ

volhcrs

(cm't)

―N(a)2 3090 'ヽ(・
‐N

12:()

⌒
―N  O
日

l"0 くヽ
・()

::(X〕

一〇 30(,() 2920

扁
‐CH ―N(Et)2 3020 2920 !600

くヽ‐`N

II"
‐CH 〔Ｎ。〕

一 290o 、・C‐0

1:30

‐CHl ―NЭ 400 308(リ 司
1220 1

b!a bie(7):E emental analysis fi0r Some svnthesizerl r.nnrnnrr.rl

H N
l 54.38(54.79) 4.22(4.109) 18.95(19.178)|

15。92(16.00)|
」

15.98(16.27ガ
|

2 56.44(56.65) 4。 92(4.72)

3 60。33(60。 71) 3.71(3.57)

4 61.44(61.71) 4.31(4.00)

6 55.60(55.81) 3.23(3.10)

１

，
一　
　
　
ｒ

　

・
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.jXJl ''l ..<;!t i-:+ .,Jo La3 Eu er+tCll Pr,..e;.;r-t;r;lt L"a dJl+iii[t ,.-tic

-J! 3": u+l+j :_r.r arri...l ,lu- .,,.ly)t ,Jrl+,ll a-ulit tl \r',...L cllj3 (Eu2O3 ,pr2O3)

er-+'rYl +rJ3-rlA .ll- ert+-,, dF OrS! ejil-,; erii."l ll ,(25 cm) tJ:tj (2cm)

crb.cr - 40% o....^,,, <Jfo g;-,;, H L lr ;! ;;ti, oJe+I C- [N(CH3)3OH]

.J'.--il e--t-J rf_rs-r .r+ ur,r+l iJri+. ,,Jc .j.-..,: ,JlLiJ. 60% -r (3N) ,a ;rUt

O'-slr L.i .Jyli:^tl: ell;rlf c+.f- u ey r# Jsllt Jrtlt Li .ta.-., sc .t !t f,iul

icU(3 o,a)lil--)l i......j rlj e_rll+ cr"t-:t JS_i .E t-lS L)j ._r1- ..it5^ 9-4
-----! U cJ-\st clitjll .,;-J.U (eluenQ ,-ttr-,+il rr-x g):,.. J:_,1t LIS3 ,LbJi LJdtii-'yl
.:j.c ilul 

'JA ,fi a.ri.1-lJ 6elX JilJ gli .:,iS J,,.-iJl 4J.c' ..,$j ,1trl-21 .Jsl-l .r-yl
.(18 cm) J-lt .r" J,-Il J;

ABSTRACT

This study describes a rnethod, which was developed, not only lbl.
the separation of trace alnounts of Lanthanides, but lbr the quantitative
separation of Praseodyrnium and Eurbiunr mixture. The resins used were
ammonia quatemary strongly basic anion exchanger on polystyrene. Glass
tubes of (2 cm) diameter and (25 cm) length were used. The study shows a
gap between the Praseodymium and Eurbium peaks when decreasing the
nitric acid concentration to (2x l0-a N). By elution with (2x tO-r N; nitric
acid containing (80%) rnethanol, the Praseodyrniuur and Eurbiutn peaks
were lower and wider,
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INTRODUCTION

The fourteen elements (l) that fbllow lanthanunr in the periodic table
are called Lanthanides.

The lighter rnetals (La-Gd), whereas for others called heavy

lanthanides. Distribution coeff-rcients fbr the light lanthanides have

different values in fairly concentrated nitric acid are rtttclt too strtall to

allow efficient separations.
Nitric acid (2)-ethanol nrixture is used fbr the separation of the

elements of the Lanthanide group from each other. In this study separatiotr

were quantitative for mixtures containing 0.15 rng of PraseodylniLrln and

0.072 mg of Europium in 100 ml. Mixture fi'ont 40oh of 3M nitric acid and

600/o methanol was used as the best eluting agent. A better separation can

be expected by using a resin of srnall particle size and lower cross-linkage

and, lf necessary, also by using lower flow rates. More recerrt (3)

publication presents additional information about distribution coefficient of
-Lanthanides 

in nitric acid methanol and some elution curves bttt tnakes uo

attempt to obtain quantitative results for a separation.

The intereiting region of low nitric acid and high methanol

concentration is not used. Distribution coefficients also increase with

increasing nitric acid concentration and a high distribution coefficient tbr

the eluted element would be impractical, the tendency to use high

concentration of nitric acid seerlls to be surprising. This study describes a

rnethod, which was developed, not only for the separatiorl of trace atnounts

of Lanthanides into two groups but for the quantitative separatior-r of
praseodyrnium and Eurbiurn in amounts nearly to 100 mg and tnore. For

ihi, pr.por. it was tried to optimize experirnental pararneters such as resin

particle size, resin crosslinkage, nitric acid and rnethanol concentration, and

flow rate and particle under the circurnstances.

EXPERIMENTAL

Apparatus and Reagent

The resins used were Ammoniutn quaternary strongly (4) basic anion

exchangers on polystyrene bases marketed by Bio- RAD laboratories of

Richmond, CA. Resin of 250-300 mesh particles size was used fbr column.

Water was distilled and then passed through arr Elgastat deionizer'

Prasedymium and Europium oxides (Pr2Or E,uzO.r) of 99.9o/o purity were

obtain;d from fluka. Metal oxides were fr-rrther purified by trsirrganion

exchange chromatography irr niric acid-tnethanol. "l'he lirral prodr'rcts

contained less than 8 ppm of the other oxide'
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Glass tubes of 2 cm diameter and 45 crn length, fitted with a Bl9
ground glass joint at the top and a No. 2 glass sinter plate and a tap at the

bottom of the column. Altematively tubes of 1.2 cnr diarneter and 25 cnr
length, fitted with a Bl2 ground-glass joint at the top were used lbl smaller
amounts of the elements. UV/vis spectrophotometer was used fbr
deterurinations the concentration of the rnetals alter separatiorr.

Elution curves

A column containing 60 ml (22 gr dry weight) of resin of 250-300
mesh particle size was convefted to nitrate from and then equilibrated by
passing through 120 ml (of 0.5 M nitric acid mixed with rnc.thanol g5%).
The original resin colu,rn in water was 2 crr diarneter and 20 crn length. A
solution containing 0.6 mmole ol both (pr and Eu) in 25 rnl 1l x li-t N;
nitric acid containing 7002 methanol. The flow rate ol'the sarnple I ml/nrin
was used through out, the eluting agent was removed by evaporation and
after dissolution in a small amount of dilute HCI the amount of pr and Eu
were determined. Gravimetrically after precipitation as oxides with excess
ammonia, about 0.58 mmole of both pr and Eu was produced in 5 rnl
solution. The experirnental elution curve is presented in Figure l.
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Fig. (l): Elution curve pr-Euwith 0.01N HNO3 in 70Zo methanot,60mt
of resin, 250-300 mesh, rate lml/ min

Figure (2) shows an elution curve with the sarne arnounts of the two
metals (Pr and Eu) and the same column and experimental condition, but
0.002N HNO3 containing 80% rnethanol. Figure i3) curve wirh rhe sarne
condition but with 0.0002N HNo3 conraining ssz nrerhanol as etuiing
agent.
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0 200 400 600 800 1000 1200 1400 1600

Vml Elution

Fig. (2): Elution curve Pr-Eu with 0.002N HNO3 in 8001, methanol,60
ml of resin, 250-300 mesh from colunrn (2 cm x 25 cm), florv rate

I rnl/min

In Figure ( 1) experimental elution peak for Pr as obtained after I 00
ml of 0.0 lN nitric acid containing 7}oh neth anol has been passed through
the column and the Europiurn peak as obtained after 500 rnl of the san'le

elution has been passed. But of 0.002N nitric acid containing (85%)
methanol the experimental elution peak fbr the same rnetal as obtained after
250 rnl of the eluting 0.002N nitric acid containingS5% rnethanol was
passed. In figure (3) show the experirnental elution peak for Europiurrr
which very late to obtain; after I 100 rnl of the elution was passed. And the
prasseodymium peak as obtained after 400 ml has been passed.

Figure (4) shows an elution curve with the same alnountof two
rnetals and the same condition as describe fbr figure (2) but the llow rate
was 5 ml/min. The experimental elr"rtion peak fbr (Pr) as obtained after 50
rnl and the (Eu) peak as obtained after 500 rnl.
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Fig。 (3):Elution curve Pr― Eu with O.0002N

column(2cm× 25 cm)60ini rcsin,250‐300
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Fig. (a): Elution curve Pr-Eu with 0.0002N HNO3 in 85 7o methanol
lOml resin,250-300 mesh, from (l02cm), flow rate 5 ml/min

Quantitative Separations

Standard solutions of Praseodymiurn and Europiurn in 0.02N HNO3
were measured out in triplicate, rnixed and evaporated to dryness on the
water bath. 40 ml of 0.02N nitric acid containing 85olo methanol was added,
when the oxides dissolved the solutions were passed through columns
containing 60 ml of anion exchange resin of (250-300) mesh particles size
and in the nitrate forrn as described above.
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Praseodymium was eluted with 400 ml of 0.01N HNOr containing
70% rnethanol, and was eluted with 650 ml of 0.002N rritric acid
containingS0% methanol, Fig. (2).

The flow rate for adsorption and the elution of Praseodyrniurn was
kept at I ml / min. Europium was eluted with 1000 ml of 0.01N HNOr, and
was eluted again with 1200 ml of 0.0002N HNOr corrtaining 85oh

methanol. When the flow rate was increased to 5 rnl/min, Praseodyn-rium

was eluted with 100 ml of 0.002 N nitric acid containing 850% rnethanol.

The elution of Europiurn completed with 500 ml. Wherr used the original
resin was l0 cm long and 2 cm in dianreter. The solution contains 0.2

mrnole of both Pr and Eu.

DISCUSSION

The described rnethod provides a very satislactory ntealts fbr the

separation of relatively large anrounts ol' Lanthanides (l'}r and Eu) is

excellently suited for the separation of larger atnounts of Lanthanides into

two groups, the heavier ones accornpanying (5) Europium and the lighter

ones Praseodyrnium. Because of the relatively very slow exchange rates of
the Lanthanide nitrate complexes in organic solvents, the superior (6)

kinetics of a3o/o cross-linked resin is an essential requiretnent when larger

arnounts of the (Pr-Eu) have to be separated. The peaks of Pr and Eu

overlap to a considerable extend when the previously described methods

(7-9) are applied to the separation of larger amounts of them.Toelute
Praseodymium relatively easily at optimum conditions, one should carry

out the separation at nitric acid as low as practically possible, the lower

limit being set by the fact that at very low rritric acid concentrations severe

peak broading of Europiulrr occurs when larger alrounts are preselrt. This is

due to the fact (10) that the nitrate concentration around the adsorption

iegion increases excessively during desorption and prevents fur-ther

desorption until the nitrate has been transported downward. The elution of
0.6 mmole of Pr with 0.002N nitric acid containing 80% methanol the

Praseodymium and Europiurn peaks was lowered and widel'than that ott

elution with 0.01N nitric acid, Fig. (l) and Fig. (2). Figure (3) Shows gap

between the Praseodymiurn and Europium peaks wheu decreasing the nitric
acid concentration to (2x l0-4) N.

Figure (4) Shows the laster llow rates lead to peak broadirrg ancl

increase in tailing and heading. This rnethod shorrld be uselul, arrd the best

(6) separation is obtained by using organic contplexing agents such as,

lactic, citric acid buffers (7,8) or EDTA lbr this purpose, which has tlre

advantage that the eluting agent can be easily removed by evapot'atiott.

25



Separation of Praseodymium from Europium Hadi H. Jasim & et. al.

Table (1)
Results of Quantitative Separation of Pr-Eu, flow rate I ntl /min, rvith

HN01in 70%mcthanol
Pr

V mI Elution Conc. mg/50m1 V ml Elution

1 t.75 3s0 4.02 r00
つ

“ t.75 400 18.06 r50

3 1.75 450 28.0 200

4 t.75 500 27.t 250

5 t.75 550 3.60 300

6 t.76 600

7 3.16 650

8 6.14 700

9 9.12 750

10 1 1.9 800

r 3.3 850

つ
乙 t4.l 900

13 t2.6 950

14 9.0 1000
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Table (2)
Results of Quantitative Separation of Pr-Eu, flow rate I nrl /nrin, with

HN03in 800/O methanol0

-..i. ' Eu Pr

No.:
|、C9111Ⅲg準9■ l::

'V llll.Elution .Conc. mg/50m1 V mI Elution

1 0.67 550 5.l 200

つ

“ 0.67 600 ‖ .9 250

3 0.67 650 17.0 300

4 1.6 700 18.7 350

く
リ 5.8 750 17.9 400

6 7.6 800 7.65 450

7 10。 1 850 3.4 500

8 12.1 900

9 12.3 950

10 H.4 1000

9.7 1050

12 7.4 1100

つ
Ｊ 4.5 1150
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Table (3)

Results of Quantitative Separation of Pr-Eu, florv rate I ntl /ntin, with
HNOr in 85% methanol

Pr

:ヽV llll Elution Conc. mg/50m1 V mI Elution

l 0.61 700 8.2 300

つ

一 0.6 r 750 t2.2 350

つ
Ｊ 0.6 r 800 16.2 400

4 0.61 850 t7.2 450

く
Ｊ

９

“ 900 r5.0 500

6 1.9 950 l2.l 550

7 2.0 1000

8 2.4 1050

9 3.2 1100

10 4.4 l150

7.0 1200

つ

“ 8.3 1250

13 9。 8 1300

14 l0.l 1350

15 9.0 1400

16 7。 1 1450

17 4.0 1500
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Table (4)
Results of Quantitative Separation of Pr-Eu, with HNOr in 85%

metha flow rate 5ml / min
Pr

No. V mi Elution Conc. mglZlml V mI Elution

l 0.5 r50 6。 1 50

つ

“ 0.5 175 9.9 75

つ
Ｊ 0.5 200 7.2 r00

4 0.5 22s 3.6 く
Ｊ
つ

¨

く
Ｊ 0.5 250

6 1.5 275

7
つ

“ 300

8
つ
Ｊ 32s

9 3.8 350

10 3.9 375

3.5 400

つ

“

つ

“ 425

13 l。 6 450

14 つ

ι 475

15
つ
４ 500
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ABSTRACT

In the present paper, CdTe thin fllrn was prepared by thermal resistive
technique. The film was deposited on glass substrate to study its electrical
properties in absence of any post-deposition annealing. Also it was
deposited onto Ge wafer with ( I I I) orientation and 45 f).cnr. resistively to
fabricate CdTe/Ge heterojunction. Seebeck nleasurerrent demonstrates that
the conductivity of CdTe filrn is p-type. The variation of electrical
conductivity with reciprocal of ternperature exhibits two distinct regions
with two activation energies. The fabricated heterojunction shows a diode
behavior and its ideality factor illustrates a noticeable dependence on CdTe
thickness. C-V measurements exhibited an abrupt junction.

adi:l

CdTe :., .*i .+> c;:+ .-,Jr+ll ^+A CdTe lr.l,;i ..+*-;p a.r r,''-rll l- d
rrJr.dl e,l-d &r .r.l: ilLc fi :rb+:4JUJ6ll .rlr=ll i-lJJ;:[ e l+jJl .,Jc.

[:- ,i;+<_ll d '-jll f+-11 JJ,-.i i;l:45 C).crn trrUlr (l I l) t*-Cl il:
..1+EJl lCl rr. *rl CdTe 1$,r! 4*:!JdJl a-.,1,,-J:ll ..1i dJt+J- .:..,LS,".ii .CdTe/Ge
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JS--.t r aiq 4J 4JtLll &tc' i]J 41^-J,r5ln eit. r d.- ll JJiJI -,+Ui -rii .L:.,,n

.rtJl lrrJl .t .-lJill 
".1i 

.raa.-o--.iLE.',!i 1-oS.CdTe eLli.rl^., .,Jc .tFL
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INTITODUCTION

l-leteroj unction is defined as an intintate contact betrveen two dillerent
serniconductor nlaterials having different energy gaps, dielcctric corlstants,
electron affinities, and work functions (l). It is supposed that these two
materials should have a consistent stnlcture (2). But actually, there is a
dif lerence in the lattice constant between these two selll icond uctors. wlrich
is called a lattice rnismatch (3,4).

There is a considerable interest was fbcused on hetcrojunctions. l'his
interest is based on the Fact that these devices have a nunrber ol'advantages
over diffused p-n junction devices such as: high injection efticiency ibr
both electrons and holes, producing the windorv ellect by dcpositing wide
bandgap material onto nan'ow bandgap ntaterial, lorv cost ol'tabrication,
and ease of labrication (5-8).

The characteristics of heterojunction arc greatll' depencled on tlrc
tabrication process, thus it is necessal'y to take thc theor.etical paralnetcrs in
the consideration during design and labrication o['hetero.junction. The rnain
three parameters al'e (5): Lattice ntisntatch, thcrrnal nrisrtratch, and
interdi[tusion. Many heteroj unctiolts rvcre nradc on Ge substrates (9, l0).
CdTe is good visible-NlR rnaterial (cut-ol)'wavelengr.h is 880 nnr), Cdl'e
can be prepaled by many techniques (ll,l2). In this paper, Cd'l'e/Ge was
prepared by vacuuln resistive technique and the main electrical
characteristics have been investigated.

BXPBRIMENTAL PROCEDURE

Ge single crystal wafer ol ( I I I ) orientation, n-type conductivity and
45 Q.crn resistivity with thickness of 400 1tm was used as substrate.

The waler was cut into individual pieces. One side of the waf-er was
polished to rnirror-like surtace by I ltm diarno,cl paste. oxide of the waf'er
was removed by CP-4 solution (l-lF, HNOr, CH3COOI I; 3:3:5), ancl then
the wafer was thoroughly cleaned and degreased.

High purity CdTe rnaterial (99.999%) provided by Balzer Co. was
evaporated under pressure of l0'b Torr by thelural resistive technique using
Balzer (BAE type) system. Some films were deposited onto borosilicate
glass substrate to investigate their electrical cliaracterist ics. ohmic contact
was done using 200 nrn indiurn metal. The rnetallization ol Cdre/Ge
heterojunction was achieved on both sides as sandrvich mode. while the
nretallization of Cdre/glass thin f rlms rvas rnade or1 the fi.ont-wall using
special rnask. Seebeck ef-fect was used to estinrate the electrical
conductivity type and electr.ical acrivation errergy ol' CdTe filrns. D.C
electlical conductivity r'r,as rreasured in thc rarrge ot'300 to 40ti K u,ith step
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of 5 K using Kithley electrometer type 616 and oven. Current-voltage
lrleasurements of the heterojuncl.ion have been done in the dark condition.
Capacitance-voltage characteristics under reverse bias were rneasured at
500 kHz fi'equency using LCZ nreter.

RESULTS AND DISCUSSION

Therntoelectric effect approved that the conductivity of' Cd]'e thin
filnr is p-type due to oxygetl vacancies (13), hcr-rcc, tlic lbrrrred Cd'l-e/n-Gc
heterojunction is then anisotype.

Fig. (l) shows the behavior ol' Scebeck coel'llcienr (S) againsr
reciprocal of absolute tetlperature. l'he activation eltergy (L,,,) t[at
extracted from ltig. (l) and by using the Ibllowing equarion was 0.01 eV.

S = 
k, 

[(4,, - 
eu )* Al ......(r)eL knT 

_l

where ku: Boltzrnan constant, e: electron charge, l-: absolute
tetnperature, A: constant, E;, - Ey: Seebeck activation energy.
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Fig. (l): Seebeck coefficient against rcciprocal of temperature
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Logarithrn of electrical conductivity versus tetttperature reciprocal is

presented in Fig. (2). It is clear f}om that tigure that there are Lwo distinct

regions with two values of activation energy(8.).The flrstone is ranged

between 31 8 and 353 K and gives 0.16 eV of E,,, n'ltile the secotrd

represents thc range 353 to 408 K wlrich gives 0.54 eV ot'[,,. this resrrlt is

irr gqod agl'ecntent with literaturc (14,15). -l-his restrlt irldicates llrat the

activation cnel'gy increases with rising LelttpcratLlt'c. I'his is can be

attributed to the outward increasing in the c'nergy gap due to decrease in

localized states near the band edge. Cornparing the results ol'activatiotl
energy calculated fronr therlroelectric power atrd D.C condr-rctivity, it can

be seerr that these difler by rnore thart one order of rnagnittrdc'. Tltis is catt

be elucidatcd on the base ol'carricr nrobility rrhiclr indicates tltat clcctrical
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Fig. (2): Variation of conductivity rvith reciprocal of tenrpcrature

I-V characteristics of p-CdTe/n-Ge anisotype heterojunction is

presented in Fig. (3), this figure illustrates the effbctol'CdTethickness
onto I-V curve. It is shown that an increase in CdTe thickness results in an

increase in forward current due to the decrease in series rcsistance ( l6).
Reverse current exhibits soft breakdown behavior, this behavior is in good

agreerr"rent rvith that of Inany heterojunctions (5).
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Table(1)
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Fig. (3): I-V characteristics as function of CdTe thickness

delnonstrates the resglts ol' ideality factor fbr nlany

lllade with different CdTe thicknesses tltat were calculated

1・oin log(1)‐V CurVe and by using the following equation:

Va
n=

kuT ln(J/J,)

Where V,,: biased voltage, J: lbrward current density, J,,: saturatiot]

current density.
It is obvious that the ideality lirctor increases rvith irtcrcasirrg Cd'l-e

thickrress, t6is can be attributed to the an increases in jr-rrlction det'ects with

irrcreasipg thickness by taking into account thc el-lbct ol'latticc Ittistlratclt

such as strains and dislocations (5). On the other hand, the high values ol'B

indicated that the domination of recourbination current over diffusiorr

current. This can be explained on basis of high value ol'lattice tnisrnatch

between Si and CdTe (13'5%).
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Table (I). Ideality factor (p) for heterojunctions prepared at different
CdTe thicknesses

Ｒ

Ｐ

r00 l.8

140 2.5

160 3.5

Fig. (4) dcpicts tlte variation ol'junctiorr capacitance ol'Cd'l-eiGc rvith

（』
〓
）
〔あ

【
Ｘ
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I0() rtrrr

I (r() rrrrr

' reverse bias voltage. Zero junction capacitance is higher at higher CdTe
tlrickness, this is probably due to the increarsc in lrlrtr condurctivity at lrisher'
thickness wlrich leads to decrease in deplction rvidth thut irr turn results irr
increase of capac itance.
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Fig. (a): C-V curve of CdTe/Ge heterojunction

The reciprocal of square capacitance versus reverse voltage s6orvp ip
Fig. (5) exhibits a straight line indicating thar rhe junction islbrupt rype.The extrapolating to the point C-2 - 0 can give the value of buitt-in
potential (Vut) as shorvn in the lollorving ecluation:

6=[ q','rN,,,Nn, )''',u
L2(e, N,,, * ,,ffi-l (vu - v" )-'"
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Wherc t1 and ty dielectric constants of gerntaniunt arrcl Ccl-l'c
respectively, Npt atld N,ry intpr.rrity concentriltiorl ol' Gc ancl Ccl-l'e
respectively.

It is clear fi'orn Fig. (5) that higher value ol- V6; is obtairred at lorver
thickness of CdTe films.

-l.l -l -0.E -0.(r -0 1 .(l.l 0 02 0l 06 ()t{

lleverse Voltagc (V)

Fig. (5): C-2 vs. reversc voltilgc

CONCLUSIONS

Summarizing the mentioned results, one can conclude the tbllowings:
l. No agreement was noticed between Seebeck elfect and D.c

conductivity fbr tneasuring the activation energy of,Cd fe fllnrs, because
the carrier mobilities have a therrnal activation character.

2. CdTe filnr prepared by vacuLun evaporation is p-type due to the
oxygen vacancies.

3. Best diode gave ideality factor of 1.8 (dominatiorr of reconrbination
current).

4. C-V rneasurelnents revealed that the junction is abrupt type.
5. Low CdTe thickness can reduce the ef ltct of lattice rnisrnatch.
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ABSTRACT

Different disinfectants solutions with different concentrations were
prepared, inclduing: povidone- iodine solutions, TritonX- iodine solutions,
and povidon -iodine (Betadine, Commerical). Some bacterial isolates,
which isolated from infected surgical wounds, were chosen that were the
most resistant to antibiotics. The chosen isolates to test their susceptibilities
to disinfectant solutions including: Staplylococcus aureus,Enterococcus
spp., Escherichia coli, Enherobacter cloacae, Proteus spp., pseudomong
spp., Providencia spp., and Serratia spp.

The results of phenol coefficient test showed that the TritonX -
iodine solution (1% Iodine in i00ml of l}YoTritonX -100) gave a phenol
coefficient value (5.5), while povidone -iodine solution (BetaCine) gave (5)
only. Also, TritonX -iodine solutions showed the highest diameter values
of bacterial inhibition zones.

By using white mice and making a wound in the dorsal area then
challenged with mixture of Gram-positive and negative bacteria. Tl-re
wounds were treated with disinfectant solutions, the results showed that
TritonX - iodine solution, cause the faster relief of wounds than other
solutions, with no sings of irritation to any of the used disinfectant
solutions.
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ABSTRACT

One hundred specimens of pus or exudate were collected from
patients underwent surgical procedures with clinical sings of wound
infections from Baghdad Teaching Hospital, Al-Kadyrnyia Teaching
Hospital and General Hospital for special surgery, during December 2001
to April 2002. One hundred bacterial isolates were identified according to
morphological characteristics and biochemical tests. The results showed the
following percentages of bacterial species: Staphvlococcus auretts (1406),
Staphylococcus epidermidis (5%), Enterococcus faecium (6%),
Enterococcus faecalb (5%), a-hemolytic streptococci (2%), Escherichia
coli (20 Yo), Pseuclomonas spp. (14%), Enterobacter cloacae (l4o ),
Kiebsiella spp. (8%), Proteus spp. (5%), Serratia spp. (4%), and
Providencia spp. (3%).

Antibiotic susceptibility test was performe,J using different types of
antibiotics includes Enrofloxacine, Ciprofl'--rxacine, Clindamycin,
Gentamycin, Erythromycin, Vancomycin, Li;rcomycin, Amoxicillin,
Oxytetracycline, Tobramycin and Chlorarnphenicoi. Gram-positive bacteria
sl-rowed high susceptibility to Vancomycin and Chlorarnphenicol, while
Gram-negative bacteria showed high resistance to the antibiotics used in
this study specially Amoxicillin and Erythromycin of except Pseudomonas
sPP., Proteus spp. and Enterobacter cloacae that were sensitive to
Enrofloxacine and Ciprofloxacine.
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Abstract

The effect of black seed oil on the blood serum of rabbits was
studied. The study was carried out for 90 tiays on 50 rabbits in five groups.
The first group was given normal diet. Thc second group was given normal
diet with 1%o cholesterol for 90 days. The third group was given black seed
oil (50Orng/I(g body weight) with normril diet plus l0Z cholesterol for 90
days. Meanwhile, the fourth group was given black seed oil (500mg/Kg
body weight) with normal diet for 30 days ,bllowed by nonnal diet plus l %
cholesterol for 60 days. Finally the fifth group was given black seed oil
(500rngA(g body weight) with normal diet.

The results indicated a significant variation in the level of serum
cholesterol of the groups. The cholesterr',l was increased in the second
group during the period of experiment. tn the third group the cholesterol
was significantly increased on day 45 of tire experiment, then decreased to
reach the same level as in the first day ,rf the study. While, in the fourth
group there was non-significant variatior:. Finally in the fifth group the
level of cholesterol was significantly ieduced during the period of
experiment. In conclusion the results ob,ained in this study suggestthat
black seed oil was effected on the rr duction of the level of serum
cholesteroi of treated groups of rabbits, also it's effect on lowering body
weight.
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ABSTRACT
Fresh Oyster Mushroom was canned using different methods The

results showed that the mじ shroom contained 24 50/O protein and 1 40/O fat

dry matter. To increase thc consumer acceptance forinushroom,Oyster

、vas pickled by salt, vinegそ r, oll,tomato puree,with vegetablcs and with

mangO.Chemical analyses A、 rthe treatments and tastc panel、vas dOne aRer

6 months. The canning prccess did not change the nutritional valuc ofthe

mushroom. Taste panel rrsults clarifled that mushroom 、vith on and
vegetables were better thali the other treatlnents Mushrooms with tomatO

purec and with mango were(lose to the traditional samples
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ABSTRACT

This study aims to know the effect of visceral leishrnaniasis (Black
fever) infection on change in blood picture in infected children (Hb, P.C.V.
R.B.Cs, plts, M.C.H.C, M.C.V, W.B.Cs, lymphocyte, Granulocyte,
Monocyte) during period l-2-2000. to l-6-2000. and compare it with both
sexes. The results of blood picture showed decreased in all level of both
sexes comparing with control group. Also founded difference meaning
between that means of both sexes, but its, arnbivalence in high and low
between both sexes.
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ABSTRACT

The activity Oflactic IDehydrogenase in patient with BrticeHOsis and

its relation with antibodies Titel・s and types ofβ″夕εθ′′α have been studied.
The result showed the enzylne activity cspeciaHy in the paticnt o「 60

ycars old and more higher(p<0.01)than in nOHllal people.The activity was

(202.70)I.U/1iter cOmpared with nonnal people(182.H)I.U/1iter.
The activity Ofthe cnzynle in patient、vith Br.777θ ′′′θ′s,s、、′as lligher

than those infected with Iり 。・αbο″′ιrs but the activity i1l bOtll cases was
、vithin the nOrmal level in additiOn tO thatthe activity ofthe enzyllle was

increased with increasing the antibodies titer,the act市 ity was(157.58)
I.U/1iter in the titer(1/640)but Was(128.50)in the titer(1/80).
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In this study, the chernical cornponents ol' the eucalptus t'ostratet
leaves in water and alcoholic extracts were: glycosides, phenols, tannir-rs
resins and flavonoids, while the proteins,alkaloids and saponir-rs wcre not
detected, the medium of two extracts wcre acidic .The cffbct ol' these
extracts on the different microorganisrns were studied. It has been Ibund
that (50 nrg/rrrl) concentration wars eflective on the inhibition of-the growtlr
ol' the intended microorganisrns. There were concentrations ol' tlie
tbllowing trace elements in the leaves (Na, Mg, Ca) with (26, 64, 300)
ppm, respectively.

『
、



γ..●
`マ
|」dl`ヽ  ヽ 1ヽヽ ^il

～
メニ劇I・

"

な 1ヽ^‖

・― ヽリメ国 |げヽ″メ |■厖 ´ J出 ふILメЬ
`り
■ ム̂ l~rり■ ジ JKJI

卜  ((|リメ
じ い |シ o医 げ

`ン
●メメ|」 ノ I`J))け り|_―り|ふ IF呻 J出 JL

(。 ●l―ソ|)辞コ1油 |

1.^、 1^いりいjlり 6メ |ム」|・ コol上。lL、…Ⅲ LIリメニ
“ `メ
≦3メ ンタ」Kメ |,

・(Y)(MyHaccac)4-リロ |ご 札口IJ3)」 |さメ (｀ )ム ^ヽ
tn、Ⅲ 嘩

:♂ Lメ1午メげヽ |●
“
J静
“
“
凛̂ (。。・)Jぴメ

`メ
|こ力

ρ
』
、デ げ 」

K,」|こ |」 J"こ ´ご ノ r77′●粋 ″ノ777ノ ノカ c″|ァカバ 」 Obulus

い ,1-む メリちゃ工 ●Li出 |二B.(vlヽJ♪ 麹・・ Jこおt」|´ Jヽ 力 |。ゝ ,迅 ,

ゞ一 ■
め川 戸 ツ

|し|・ Bluc Gunl o「 Rcd gunl驀 ■ド 、|ド」I Ll`J,メ |タ リメ国 |

:孵

E′′
`″

`P′

′′SC″′′′″rrr″ ′々ぉぉι.
[1″οs′′ィ′′″ι.

二ι:=reο″′ι.

3‐工 ｀Jメ し」げ」 |～メ」IJリタ |メ 出国 |ひ J二Ⅲ ごJ♂凶|・メ |

ユ ILql1 6ぃメ ぃ 1面 `」リタ
|。ゝ ひ Ⅲり|～ 』≦り脚 IJ申|ひ 社‐L,

´ ●パ t～ 許 ヴ員 り■ Ⅲ う´ 6り曝
"ゼ
』りEucalyμOl」脚 Kり1静

・(〔 `｀ )挙メ

J,Aill LaJEJ JlJ,.cll

dJl . l.i,i. .. ^ll l|:rl (i

&-Jill g.i le !"it-r k-i a3 s:ll ,l ";Jl .-*-:r+lls-*Jl .31-.,ri .r. irc, !+s.: i
J.l-.Jl .., .rli-,ll '.lclJ. 

C- t_*-l ;r,": i.r,J o_.,1 
"^-o.,(f" 

f .-Yo) asrJl ;-,,1l;.' i.-1:,

. -'eJl ...,9r.' Cn 1*,

:jt-cll tdii^:l (t

s- .rrJtSCt ot" .3trri .3r* .-r. rl, (o.) 4+lij+ JJul ,J,-LlJl ';-
-.jl 'xJl a.---i;lJl jk---+ cr--- L llrll duj a-j,--iJl !-LiJl c! Il :). -iJ (\)

ヽT



ハ
`J」
― J」国1平 げ脚

`こ

が1出いこlυ」■し3■ J彎 ス“IJ」

ムL lメ
け 上 L」|ざLり L‐ `を L(v〔 )8L(P° ▼。)ヽ ジゃ ,(SI・ lking incuL110r)

(Yo… )、 ‐」L。 (ヽ 。)3ヽ ハfメメ13脚|ぅい ´♂り|け→ `́こ■メ|めリ
・lnCub試 0→ 4島国|うい ´メ脚♂|リ ンチ Ⅲ́■8り ,3

:♂♪」lo出L口|(γ
脚 ツIJナ

=glハ
、1 .JI工 |五 ぃ 血 ´ 園 |ひム 島 劇 |,こ ≦ こリ ム t´ "J

。
(1-。 )メロ|・ LAllひ vキ (0/。 V。 )メヵ

」Lメ|ム t…1,壺
(甲

め 」 げ 二 い 蓼 戸 りげ 脚
|り |めJ―・ ひ HY)玉 L oLり |ム 1由ヽ出 メ

ご1… JJげ ■ILメ 亀■ (Y。 )8」 (0° 1・ 。)6J♪ 」 2(Mumc hmacc)●メ |

・ム JIム lm1 6リエリ。やメ ´ひ J(ヵり IJ」 Loメ 出|も
`3園

|

♂弁JJ壌」|げ メゝ出に
げヒJメ』■日10り」|´ひ脚 |り♂パ |り´Lllこメニ」IJ´

。
(1`/kl k」 (pH)ご卜

"響
|け｀|

由国|´ 6・分メ|メ国|へⅢJ ⅢJメ壺 (」
こ → 出 |ぃ ぃぅこリリoぃ 〆"、 ス」J亀甲 1出国 IJり J6分 一 ひ 諄 (▼)工 |´

(%1・ ),一兵ヵ ■沈■九メ|´ム ひ ル (Y)リ メメ |■メ |´ム か ム (八 )倒
社 わ れ 一

Lυ Fは じLcメ |どぁ」´ `tLヽ ヽタ ム1ム■ _♂ ul Fメ1渉 」ゝメリ

`ひ■
|ゝ●り |』 亀り崚そ』 6。Lll●」 Jメ む却 Lメ 出しL(1)`」

(F°
A.)もJ♪

`工´(。 。)|→ J(Deionized water)出 L♪ |ひ ♂国|メロ |,日,工 |』も_
Flanlc atOnlic absorptiOn g苺―」|ヴリ」|ひ‐|`ハ

・1^vl j%→ 1■ .Jタ ク“
□ |、島リェェリ

。
(｀
。
)

『
、



ヤ・・● `Υ I●」|`ヽ  ヽ 1ヽヽ ^11 勺坤 |・

"

:`国|´ おLLう出|●L」11´
`ic,2●

LJ″ ′ヽ」`1´、ISI`よ 1く｀

げ脚lく」が|●1 ■ヽ■t」|■1,^K‖ 出L,劇|ンロ
`挟
」|ぃいコ|ヽ・ 1く‖́ ¨ |

:(｀ ｀̀
1`人 )AJt』 出Lパ |

Ⅲ リタLわ `出|… 勇 週 |・分 リェ
tiく‖うJIりヽ |り ぶ ■ りJ"よ J´

d鞠 |コ|-1` く`‖ごメ lcり |夕 ‐ ル リが,もいリリ|。分リェ てお=く‖

‐メ _“ |一」どたニリ̀リリ 16いメ|´ “
く`‖J口|■■」いリメリ

`出
1へ Jり|_て お ∴ぐl(Turbidity)oリメS』メ 出|ヽ ^品 ‖´ `11く‖」 LAll■ゃせ口 |

J“1 リ`メー≦り,ノL`ち Jメリ̀出|■ ´ゞ 涸lυ=``1く
‖」パ IJメ|ごゴ|ゃ≦,りやリ

´ リ リ田 IⅢ脚 l― JLAllり 出 1到 井 _り `Ⅲ脚|ェ “
К‖■夕 |

・。光
|

:■卜」,り1神国 I LIリコ

こJ ^Jげ上 げ与」 |,コ  ^‖ ぃ」島ヨ日4ふメタリ|り国 |も |ジぅ。1月 ´
:u国|もメロ |

S′

“

ρ/7●・ノοσοσc``S α2′′ピ
`′

S(granl positivc bactcria),P′ ο′ピ
`′

、″′ル
`′

わノノお(granl

negative bactcl・ ia)

:uul(′ )ヽ出、メヨ|」Cリ

.o. (\. ,l) a---lU- jrst.,;,', sJ-::J (,lspct'gillu.s fl(/vr/r) J (.4:;ltargilltr:; rrigct.\

._,+..i=iJl 'trsl J-/.t (\ ..

i*i;3li"Jlr e.jEill

,JJFSJIJ =.,1 
ll i,+-L;-^J ipCt +rl: ,,<ll ,.aEJ*:sI AJ".ll a-lJit cn-,1j

iJti.-.-,li<-.r..r1, +r..:.i$r ;i (crrjr -1" (y) , (\) J_+) .rrlrsdl JjL! jlJr.J

4--+ iL-i U l+1-.).. ets L ba3.:.rl 't;eiX3 ;JLjnlJ J Ur+ .i!S,x: :..,1 ,,, .3S;)rS ..p

.(.t Y) jr.,-Ul _';!
dJ-,ill Ji ,Jc J+l$t c+,.ryl+ . ,... # ^.,11- 

i.;:: ,-J"si olirtt ;i l=X lX

iJ- A+lli Picric acid j Wagner'e Mayer ,:r,;.S ,,!'i rlSJ c,t r;!l :1. Jti

ヽ 0



ハ
`υ

J― υ』口1平           げ二J`コ|●いごlυJ■LJ■

…

Llυ」

‐リバ」― ど神
Lム ふヽ許 i出≦り凸|ゃ脚|卜■井い 出りIJ許 小

・                   ・出いメ
1`ハ〕♂Lψ メ智 ゝ 出い l oi c共 却 DIゝ り1111,1り |

(｀ )」J■

ざい
`コ
|●甲♂国|びもL副 ´和国|・いメ|″ ♂叩 |`&|く‖

=  :.ヽ
(11  :1.1、

口1lLi 二 11:Ⅲ中口1瀕さ dii.dl d.ittll ■メ | 由

―Vc

+Vc

+Vc

じυjl●メリ」縛bFエ

4tヽ・・●1,4`1、
リメ

♂出ノ■‐|ジ リユ

Ioclin tcst
Molisch tcst
Ilcnclict tcst

._.rl .i..,9S)SJI

(i ll,cosirlcs
ヽ

―Vc .ts^"tt clrl -,r.gt ,'rt lliurct rcagcnt もい,メ |

I)1()tcins

+Vc

―Vc

Ⅲ井 3a41iれ くヽらメリリ鱗

ぴ学 |、‐ |り υり

`Fエ

Irast stirring
IVIercLrric ('hloriclc

一
―
―
―
―
‐

.JLn 11 . ^U

Sitpon ins
▼

+Vc
ジニ曇|1中 |り υ蜂

Aclucous% I

I"crric chloriclc

押 国 1出いメ 1

1)1lcil()lic

C()!lll〕 t)Ll:1(lS

+Vc

+Vc
ジ“"、
1中 1り υメ

ご
Lル |― lリ ジリ←L

Ircrric chloriclc acprcous% I

I-cad acctatc% I

こコ11、 ^a_‖

・
1｀ tillnills

0

+Vc
`リ
メLリ メ Etharrol + Boiling + tltc D.rv Itcsins il.r;l;Jl 1

Ｃ

　

　

ｅ

Ｖ

　

Ｖ

＋

　

　

＋

り遠曇、1中 |ジ リメ

ル |■い1リ リ暴

Aclueous lbrric chloridc% I

Etlranol hyclrox idc alcoltol

出1ゃ ,メヒ潤 1

1「 ltlv()noids

V

―Vc

―Vc

―Vc
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A bstract

This work has been involved in the study ol'the elfectcigarette
srnoking on hetnoglobin level of studerrts with the age bctween (21-33)
years old. The results indicated a signilicarrt increase in the hernoglobin
level of smokers' students as compur.d with control students (2 l-26) years
old, also, we can notice a signiflcant strong relationship betw,een the
number of cigarette taken/day and the hernoglobin concentratiorr of'
smokers' students ( r: 0.78 , p<0.025).

Aim of this study: to give a simple realistic idea about cigarette snroking
risk to collegians students.
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ABSTRACT

In this research, energy straggling for incident protons on gas (H2,

Kr) and solid (C, Al) targets were rneasured using new nrechanisrn
represented by binary scattering theory. The calculated energy straggling
depends on splitting energy transfer according to close collisions (7,t,,,,)
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( ?'L-) energy transfer according to direct incident and interacted bands with
target atorns. The straggling in energy loss lras been studied according to
velocity of incident particle. The conclusion is that the rrechanisrl ol
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ABSTRACT

Design of high-reflectance plane mirrors for the spectral region (8-
12 pm) was investigated. The study was restricted to normal and near-
normal incidence of light, especially for CO2 laser light (fu:l0.6pm)
incident on all-dielectric stratified multi-layer homogenous and isotropic
films. The design was based on the modified characteristic matrix theory
including the dispersion of substrate. Reflectance, translnittance ofsingle
and double faces of substrate also considered. Results illustrate that,
increasing the number of layers and / or the ratio n1;/ns enhanced the high-
reflectance band. Finally, some theoretical results were compared with
experimental one and good agreement was achieved.
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jひ 亀メ |(｀ Ὺ1`。)(StaCk)1^夕|1井 Jふri´ 墨

(V)J井却|げ」どヽR^区 nL脚リメリn‖ Jし J…くJ出ゝし●|も いlJ´ oし

`nLdL=町 Jll=V4`ψ
l`(Quaner‐ Wave opdcal thicklless)ヽ ´」井ごりと中り

:～~」|■¨ りF‐」|｀夕 J井 れ,‐
Air[HL]S Gc

."】|もリリ』尋り:S

´メ 辞 軸んL」LSi贔 し Ⅲ
“
ぅヽメ (1-Y)J‐ |ン 塁 ゝ

Ⅲ J4 Jユ エ リし コヽ
`ご
|ゞ・ヽどLj」|ひこ′Jウ とい `リロ|スコ

|く‐Nl亀ゝ

・
F'A‐ `」

  |

げ上t_脚 111ヽ L‖ こメリ61も L`‖ ェ 6も メ
“
■ 4・L`「)JメlJ

:J。」

`与
」lく‐NI J塁ゝ ′いヽ A夕lくo Nlしりoし

.(人-0)」

`afЛ
´♂・メ区 6申|工 。いぅヽ・

～

夕 区 `♂`」…
くJ占L J5■ り国 |ム hL‖ 。メ し工 。ユl,卜も 」°メ・

:げlふ‖
'(1)」
鋼|´

Air[HLH]Ge
Air[LHL]Ge

nH(Ge)=4.0,nt(ZnS)=2.20,ns(Gc)=4.03出 ‐

諄 |り Lり饉 |ふL年 」LⅢ ■りFル メ 1許 Ⅲ メ 1出申 |ル通 年

ヽ墨 」甲 Sツ |に脚 許 出 lAndrcnc“ 。n coming→ げ1墾】 。し… ｀ エ

6oヽ 。1^114脚|″ 1…く‐1^‖ 6し、,ハ」

「

鯛 ご卜JSユリJ`´」 lヽメJユ エ
JЬ ム '｀りLl l'Lひ 島」 |、■メ J・亀iS瑠 lめ出

“

上 じ円 oり ,ゃ 」l,こJl,■ 1

-ヽ IJり井´|―・ ´
こ押 |″ ム・く・1^‖ ―

|●L`JL J…くJル

・ヽ ヽ



■」げjじ ,い

drl ill .]i V1 .6^;fl c+J J+ $r i+o:r 4J-,tS,jYl 6rs:l:;,r +rlr, irq LlS,,,*+
JDs-;Yl j i+ ill: ri db JL,sl J^1,-.:li 1,',;ul ii.,tll ;es rl;rcl 

"+ C-lrl
.(\ \ -, \.) aCS.SJl ,,s C--r. L,oS,ili.", J+S JS.i.., s-.,li'.Lll r:c- i:l;-,, rrc

,r--lc -r--:_ll L!,,-,,,- i.J-,lSriYl 6JtJj.-Jr J^-1iJ Y c.tiirtll lc 6rt-r; 
-,+ri: Ol

, i ar:Jl liti. u," JuliYl oi Jl ai'. I ,4JLll ar-,tsnyr t'.-r- o-f (Flatness) cl^-,
Jr+ (Transmission zone) qiUtt ai.ti. Jl (t*tUt 4+-ls,iYl aiLr") (Stop band)

4-Jltj f---s JJ4-L..'.,..,i 6ili.,Lll uo 6:1-r_,1 ,-1l Y] ,J#S JS+ 6tiitl.tl 5c rlr_21 l^ls irL
iJ: t+-,,1 lale ,i .., ,''r- dila]l aJ-,ts,jyl ai.!;^,-#l.., ] (Secoldary peaks)

.it-,1 i+o:-r S u,,Lyl a;-,,rrl

:-u.,-i.ll r;cl riii t.;l-*ll t+l_*ll ajli-;.L^o3 .-,.ur_)r uf .r+
AirIHL]2Ge

fJ JJl dL Jl +L!-,+;.rj;Jl g-tl 'Jl -,J-----i',ll L Jii. {1qr:.-,..,1 ,},.1-

'orl J 
-:i'nll: 

dliJl illae ,",J5i tor'*,rl^.Jl .rf+il (Crystal thickness rnonitor)

s-t.-Yl drJ{+C '' .,,<Ell ua U,-I-Xlj q-t*Jf .} o+Uf -,l;*.yl ,_,!_ti, r,#t^!l
:u+J.;^ &:6.,.-tl .9ril'r(*l (Logitech) tq^ JL^,1 ,! .,ilJl3

i-.J,.i L-+_,,+ ,(Silicon Carbide) tFj 6^; riiJl c3_,r_r 4-r e-_r :uliJt o

i-itc i+ F rjle ill -b dr++-r qi&i cr;s*fc. ;rir,-:l d!:: d,,.-lj d.J- ,(600)

(1200) : (1000) L-J,.i i-.-=-lr li "D )ir^-.sJJ+.Jyl 1il^,Jl ou ;;S ,l+:{ ali,.-Jl
i-J"-Jl drlgi-ll gr" u,-t=-,tt J.iJl olJl-, l,:i ajJ,ll Ll"ijaJ^*11 JX,! -+, d.,j6;C

.eLJl ,Jo 4iJlJl
,,, llJ* jte rll 

"Jt 
*+l_l dill .r_,oll ,,b ..rL: A+."J.ij 1r1 .:1 :e^lill O

,-1" (6 prn) .4+: t>+ uJ+,. gc ;tl+' ry'l +,-LJl 6rul C+3, i JtLll ,L]t
-l-F e^nl ,}l-i ,(n) i, .JS.i J" {J,ll dllJ-i a-L-}^ e. 4Jj^,Jl fJ+-, i ,e+Jl
et*3Yl r+: ,(3 pm) .spu i,JJl erl^lJ .r;;+-Jr FJr pur ai.-,I JFj .,, aJL,J

.rJJ-i,-yl ;31 .+ titJl J^,,, e+

甲 メ|」L
A/sec (%)6J国 | 碑  9自

」  | 6』国 |

29.8 12000 99.90 r"事メ | ZnS
33.3 6600 99.95 脚 | Ge

6r9jl rl..;,.Jt ,",-'t L;,>tt e-pt-*ll q-tsr.it ;q.1

■
"コ
|_亀 、ミ1..^‖ J」|■中メふ1ハ。し小:麹ul



γ・・● `マ |●出|も ヽヽ  
ヽ
'ヽ

・ 11

～…

l・J"

.Li":,', -1_r 6t ;..t^ 4-r_ri J! Jr.-jt .js g-r:: JiSiJ 4+lJt ,:a c.r-,,1.,1S

(FT-lR)jt{-+ al 
r-', ...1r "o !-;s-jl li;"ll i.-Jitn ,', "ji rj ,2.0 - 2.2* l0-a torr

(8-16 p m) i--J+lt aiL, ! (Fourier-transform infrared spectrophotorneter)

u ! ajr& a;il 'n ,.1i !J-jt .aJJtr LJ"Lilt eilj,lll ;;; tu-2Ui.Jt c-.--9 (\ 
y) Js.iltr

.1i-+ll ljitJpii- LrJ -. jriJl ;-)+-1t ;, tiS .rJc ;r,.:,*

`い
LLお |

JLc■
`」
メ彎出し

…

りLi `、 Lく L諄JJり 1・くJよL`|ム 6申 |る。、・1^Lコ|`,り 」  ・
リトコ|`メ ヽ■Ⅲ

“
ツ14螂 」レJい ψiげL劇 J.^`ゝLヽμ ¨

`|ム
t4り 国 li t、 L‖ LJ``1も 、L‖ る。、.1^‖ 亀脚 IⅢ lK。 1^16トメ |ぃ

1・  釣|とぃ .メ 4_め´ⅢK胡 |♂ 3oり|●L♂口|」…くヽ|ルL
・̀
し よ|』 ´……・'し J,メいたく‐1^‖

るoし→ぅげ判1ムし14…【」ツ16oしj許 よ
`ll1/nL i tⅢ

l‖

り16oりIJ  0
cJ ltL‖ ェ

`。

しj3Ⅲ 等ハもメ■■_i」4LJI Iゝ てヽ
`く
■,1^メ|´チ

Lュ`●
L,L‖ り」メェ♂Ы山 IJ喝ヴ』′酌|りしぃKJ」=J脚
つ≦ぬりj6Ц却|ュ 6oしjェ Ⅲ ♂l ψl ty16メLl_i出リ

メ |●
・
角 J凸11,日 1ヴタ コ|,4^…ぃ 、ヽ■.」口 |ス_し ごッILゝ ¨ チ J  。

・
～ソ d井。りⅢ

Ш

`,ビ
JI`J^¨‖●勇 1´ い`出 し

6-1)け刊JL…リロl Ⅲ l“Ⅵユ
`it^´メょ 、,L戸 リメ  ・

(Edge nher→ 云`国IJヽ・メ|。■二」_`♂lj♂|さ口 |ヽ1メリ
♂
IJ(Zns,znSe,Ge,cdTe…

→ コぅし J´ ひ 亀=興
|リメ |ム・ ム ´ J

・
(｀
ア)Jコ |ヽoコI JIジヨIJ二´、」り 漁

1.▼



手」fjじ ,い 6rp!1 e1*11 ,",-l 4r...iDU f3#l-.;llJl 1r.-tS*.;t ;rq-;

(｀ )」J→

(ヽ
。)Gc5。国 み脚 16い出

Wavelensth (um) Refractive index
2.20 4.0879

3.00 4.0451

4.00 4.0245

5.00 4.O160

6.00 4.0107

7.00 4.0079

9,00 4.0040

H.0 4.0()26

13.0 4.0018

(Υ )」J→

伸 IⅢ闘 |´′ 許 nH/nLJJ J…釧 贔 し ‐
3.いうメ

(▼ )」J→

社ハ 押 |れ出 |こ」J由申 い '6島
j“ 与

“
K洲|´ メ

High index
mate.rial

Ratio

nHノnL

Band width
(μm)

Figo No.

ZnS/Gc
ＺｎＳ

２
．
２０

Ｇｃ

４
．
００

1.818 5.1
つ

一

Na3Al「 6/ZnS
Na3AlF6
1.35

Ｚ‐． Ｓ

２
．
２０

!・629 4.9 3

ZnS/PbTe
Ｚ‐． Ｓ

２
．
２０

PbTe
5.00

2.272 6.9 4

* Substrate is Ge

■llザl Band width

(μm)
ｔｅｒｉａ‐
２０
．

ｍａ

・２
。

High index lnaterial

mH(Ge)=4。oo_二

1
0.9029

2 73.8431
つ
Ｊ 21.5913

4 91.2780 7.4

5 64.1831

6 97.2814 6.3

7 87.5072 6.1

8 99.1709 5。 7

9 96.0504 6.0

10 99.7488
* Substrate is Ge

く
フ



γ・・●・
γl」|`ヽ  ヽ tヽヽ ▲tl

～
ンバL」|IJ“

工■1‐●inant: WHITE
Hedium:    AIR
Substrate:  GE
Exit:       AIR
Detector:   IDEAL

furgle: L-l .0 (der-J)

Re f erence: 10. 6 ilrlri
Polsri.zagiorr: }.ve 

-

■00_0

00.0

60_0

40_0

20.0

0_0
9     10    11    12    13    14

Re flecta22ce {1) vs  Uavelength (μ n)

DegecEor: IDEAL

1効
“

→ eJLメ 16」国 φ メ IJ脚l麹 」ヽ 押L鋼 |(1)ι

“(び出|ム」|)」井 押 J(ひШI国|)中

100_0

00.0

60_0

40.0

20.0

0_0

Il.Ltuninanc: TIHITB

Heditro: AIS,
Subsgrace: GB

Exit: CE

810

!.ef leceance (t )

.a.ngle: 0.0 (deg)
Re f erence: 10. 5 {t-t
Polari.zariDrr: Ave 

-Reuark: GelLHl^5.{rr

12      14      16

vs  Wavelength {μ m)

GelLH15Air:″
“
こ」 (J卜J口IJ、■出亀|● Ⅲ

`出
NI(Υ )が出

D`=10・ 6 μnl`nH(Gc)=4。 00`111.(ZnS)=2.2()

・ヽ●

~~■ ~~~~~~、 ~1~~~~「 ~~~~~~″ ~~~~~い ――~~― ¬―――― ~~~,~~~~~~¬

rllrr\trrr
rrrtr\rrrr
:           :    r      l           :       、   !           !           |           :
:           l   『       :           :        1  :           :           :           ]

1      1  1    :      i     l :      :      :      !
l      l 『    :      i     l '      1      1      :
:      :  l    i      '     1 :      1      :      :
:      : 1    :      1     1l      I      !      :
I I I I r lr I I I

'    JI:   ,     l    l1  / ヽ ,     :     :
:       ■1 l     l       1      1:   ′    ヽ      [
:      r:LI    t      l     い  r   亀      i
[   ■ ri:1    :       l      ll  ′    l■       :
__■ _r_l卜 J■ 1卜 ‐‐‐―L_____― し―――__1:__「 ____i_ヽ ____」 ___ノ嘔 _」:     1     1: r   :■     l  ′   ,

:          l          l:  』       l   ヽ      1   ′      :
|    |    し ′   | ヽ   :′    1
,       :       D ′     ,  ■    :′       :

11)一 一「―一―一卜____1_1___|_年 _ノ ____1
l u      ,        :        1『       ,   、  ′:       [
| 口      l        l        aJ       :    、

“
′ {        !

〔     : 0    1     i     ly    :     :     :

__■ ______1_4____L_____― L― ――_L_t______― :― ――___」 ______」



手 υげ井 ,い 6.r5r.tl rl.,.rll .",-l 4r.jDlJ fJ#t--,;'lll lytSr.il ;lq,

^a.nElle: O.L-t (derrt
P,efererrce: I0.6 (tuI
Folsrizsti.rll: A'.r€ 

-

■2      ■4      ■6

▼s  Wave■ el■ gtl■  `μ■)

Illuminanc: TIHITB
Ilediuo: AIR
SrrlesErace: GB
Exit: C‐ E

■00.0

80.0

60_0

40.0

20.0

0_0
8ro

Ref lectamce (t )

Detector:   工DEAL

Ge[LHlsAir :p;^,a3JJ 4l-,19,]l ,Jo (n1;inr.) 4+.*l J# ;.jil (r) .Js;

Na3AIF6/ZnS」 ひШI等トコIJ ZnS/Ce♂。国 び国|いコ |

^4,ngle: O.0 (de1-11

Reference: lO.6 (frul
Dolsrizat--ion: Ave 

-

60.01-― ―

Illueinarrt,:
Hediuu:
Subsirate:
Exic:
Dececr-or:

UHITE
A工 R
CE
CE
IDEAL

■E

(1) ,s

■4      ■6

WaVe■ e2■9th (μュ :

8lo
Ee flecEellce

GetLH;sAir :fJ4,a]ll 4;-.,lsr.}l ,Jc (n'q/nr.) 4+*i J# -.;,,.:il (r) js&

ZnS/PbT」 ひ ШI準■コ IJ Zns/Ge♂」国 び国|。■コ |

ヽoヽ

20

■ ______ ___L_____‐ L― ___

_L_____― L_____

---_r
lt
lt
lt
lt

40_01-‐

20_0

0_0

IOO-O1---a------r-

こ□



マo・ ●
`Υ
』ュ
=』
も`  ` 1`｀ ハtl

～
…

l・J・

ITltuoilrarlE : IdTIITE
Iledirrm: .\In
SrlbstraEe: GB

Exic: EE

DeEecBor: IDBAL

ぬ■91e:         0.0
Reference:   10.6

ldel_fi

lp′

PolErizacion: Ave
Reroark:5=1e5

100.0

80.0

60.0

100.0

80_0

60.0

40.0

20.0

0.0

:、

8r0
Re flecgance

12      ■4      ■6

{t) vs  Wavelength {ロ ェ)

Angl● :        0.0 4rle■ )
Reference:    10.6 (μ ■)
p● larization: 極  

一
Remark: S=2`5

sl0
Ee fIecEance

12

`t,  77s

14      16

Wave■ el■ 9tl■  1ドm)

:げ劇 け」IJ脚 麹。いい 1亀υL(ヽ )‐
Ge lLH12 Air:ひ口lυニコ |

Cc lLH15 Air:び国|」出凶|

:♂ r」|ぬ押 麹」Ⅲ口 1亀JL(o)_
Ge ILHl Air :drlill rAj^Jl
Ge lLH15 Air:び出|ごE凶 |

IIhuinanc:
Hedituo:
Sulscraie:
Exit:
DeEecEor:

WHITE
AIR
C・E

CE
IDEAL

ヽoV

____L_____― L― ―――

____C_____― し ―――__



■も

`jじ

,い 6.r1qJl 11,,.-ll ,-,.1 4d')ll f#t-*1 tytSr.1 ;lt;;

.!.r'rgle: O-O ideg)
Referen,:e: LO.6 {}rrrri
Polsrizati.-'n: .n!.e 

-P.eraark: g=?,ts

IL lrrminanc :
Ile ditu:
SuI)sCraCe:
Bxir--:
Detsectsor:

UHITE
AIR
CE
CE
IDEAL

■00.0

80.0

60.0

40.0

20.0

0.0

`      3      10     12     14     
■6     1=

■ef■ ectむ、ce ll) vs  Wa、 「e■ engtl■  〈口m)

:卍」 げ メ IJ脚 麹」Ⅲ 鴫 1亀ル

")出

furgle: 'L'] -D (degi
Elefererrce: 10.6 (].ujrl
PoLgrizsrion: A'.re 

-Rerrrarl:: 3=.16,5

■00.0

00_0

60_0

40.0

20.0

0.0

Ge [LHlr Air :.gLiJl sjJ.ll
Ge [LHls Air :giti,ll drj^tl

Illuminanc: tfHITB
l'Iedium: AIA,
StrbsgrsEe: GE

Bxiu: EE

6      8      1o     12     1■      ■[     1=

Re flect巨■ce l与 1  ■,s  TjTョ vel● 1■ `婁 1■  11lm i

:♂
"メ
IJ、押 麹」Ⅲ 噛 1亀JL(A)出
Cc lLH14 Air:ひ田lcふコ |

Cc ILII;s Air :it.ill dri^Jl

DetectOr:   IDEAL

ヽoA

lt

tt
lt

L______L___

ll
-T - - - -

ll
ll
ll
lt

ごLi

2_l



Detector:   IDEAL

Υo・ ●
`γ
」コ |`ヽ  ヽ 1ヽヽ ハtl L,"-::...tt ,,91s

■00_0

80.0

`0_0

40_0

20.0

0.0

100.0

80.0

60.0

40.0

20_0

0.0

IIluDinsrrE: TIHITB
lle ditu: AI n
Sr-drst.raee: GE

■■■uminant: UHITE
Hediun:    AIR
Sub strate:  CE
Exit:      cE
Detector:   ID EAL

.{ngle: D.O (de1ri
F.eferen.ce: lO.6 (prri
Folsrizst L,frr: At'e 

-

.Lugle: 0.0 (degi
Reference: 10.6 (luo)
Polerizgt.ion: Ave 

-

6      8      ■0     12     ■4     ■6     ■8

Ref■ ectance 〈t〉  vs  ljJョvel■ 1■

「

h (トコ囁:

:…
い メ IJ脚 麹」Ⅲ 口 1亀υL(1)出

GelLHLI Air:ひ口|が釧 |

CclHLHI Air:び国|び出凶|

6 I IO L2 14 15 rE

ReflecEarlce (t) '.rs t[s,;slp11,y;11 (lrri

:Orri *ailJ ,rf'J.ll .JJLIJ futr lp,tSrfl fuJli. (\ . ) JLi,

Ge [H(LH; 
r; air :d.tiJt ;:j.Jl

Ge IL(HI-;r; Air :ilnt !isj^!t

ヽol

20

ll

It

_____L_____― L― ‐―___:__



■島」fjじ 'い
6rp!l rl;i"Jl ,".-l 4r*iDU f31.rt--gll +i-tst:t ;q-,r

.l,Jir-Jlp: L-l - t-t i,leg)
pefererrre: .lrlr -E, ilr&.l
P,:Isrizaii':tt: .o.vE 

-

I■ 11■minarlt: WHITE
Hedi嗅ュ:     AIn
Sub strate:  EE
Exit:       EE
DeEeccor: IDEAT

100.0

30.0

60.0

40.0

20.0

0_0

__ゝ
(

3      10      12      14      1`

Re flectョ nc●  it) ▼S  Wave■ el■ 1コ31■  1ロユ}

:中 いメIJ脚 麹」Ⅲ口 1亀ル (｀ )`‐

■00.0

00.0

60.0

40.0

20.0

0.0

Ge I LHI'Ai. :f,&4i]J ( 
- 

) qJEi]tr A a+Lrll eljj]l a.-,,t3* (\ Y) cjs\,t

Cel(HL)4 HI Air:ひШI。■コ |

Ge [L(HL;4; Air :CtiJl qisj'qll

工■■llminal■t: llHI T E

lle di■un:     AIR
Substrate:  r・ E

Exit:       GE
Detector:   IDEAL

810
n.eflectsance (i)

.hrgle: 0. O (de,1)

Flefererrce: Il.t.6 (prrr)

Folarizst:ion: A'.re 

-

12          14

v=  Wave■ el、りth (μ m)

ヽヽo

=]
1=

へ

‐

lllll

|△ ■_______"_」一―:一 △一
―

|   △ |

- - -- -
rrrA, i 'a

△
|

1=



γ・・● `Y」
o日 1,ヽ  ヽ 1ヽヽ ^11 e r-:i*.tt ,9lc

.

-;Jt a.oJl

I. Ledeger, M.A, "lnhonrogenous intert-ace laser nrirror coating", Appl.
Opt., 1 8, 2979-2989 ( 1979).

2. Patel, S.B, "Optical suitability olwirrdows ntatcrials lbr COl lasers"
Appl. Opt., 16,1232-35 (1977).

3. Arecchi, T.F., Schulz, O.E. and Dobois, 2., "[.asc'r ltandbook", Vol.
I , North-Holland, Arnestcrdam ( 1979).

4. Driscoll, G.W. and Vaughan, W., "I-landbook ol'Optics", McGraw
Hill, New York ( 1978).

5. Macleod, A.H, "Thin Film Optical lrilters", Mc Crarv-l Iill Conrpany,
New York ( 1986).

6. 1'urner, F.A. and Baumeister, W.P., "Multilaycr tnil'rors rvith high
reflectance over an extended spectral rcgion", Appl. Opt., 5, 69-76
( re66).

7. Abele's, F., "Recherche' sur la propgation des on des

electrornagne'tique sinusida les dans les rnilic'ux stratilre application aux
couches rninces", Ann de Physique, 5,596-640 (1950).

8. Herpin, A., "Calcul du Pouvoir rellecteur d'urn svstenrc stratille
quenlconque", Cornp. Rend., 225, 182-3 (1947).

9. Epstein, LL., "The design of optical filters", J. Opt. Soc. Am., 42,
806-r0 (t9s2).

10. Thelen, J.A., "Equivalent layers in rnultilayers I'iltcrs", J. Opt. Soc.
Arn., 5, 1 533-18 (1966).

ll. Seeley, S.J., Hunnernan, R. and Whatley, A., "lnliared tnultilayer'
paftial mirror eft'ective fi'orn fl'orrr 1.3 prn to l6 prn", Appl. Opt., 18,

3370-71(t979).
12. Li L. and Dobrowolski, A.i., "Design ol optical coatings for two

widely separated regions", Appl. Opt., 32,2969-71 ( I 993 ).
13. Haifa'a, Gh.R., "Design and Optintization ol'Thin-Film Optical

Filters with Applications in Visible and Infi'ared Rcgions", I,h. D.
. Thesis, Al-Mustansiriya University ( 1996).

14. Ala'a G., "Study the eff'ect of prepration conditions on rhc optical
perlbmrance ol antireflection coating using tlrclrnal cvaporation
technique", M. Sc. Thesis, Al-Mustansiriya Univcrsity (1000).

15. Crytrarn. Ltd., "Manufacturer ol' inlj'ared arrd ultraviolct o1ttics",
rvwrv.Crystranr.Corr.r. IJK/selnrdata.htut. ( 2003 ).

ヽヽヽ



♂」1干 」)J』メ“岬

こJJ勺
“
l`バ 4Yl,|メ」ltJLり ごいあ 凸L勇ツIJυ

“
国 |へ絆J

(Q2345+007)」勇J盤 |

J■ Lい ―r脚IⅢ …出 1戸

し 出 出 IL甲卜e脚IⅢ メ 1辞 ″」
″メ IJ― 岬

こ刈 |げコ1押)」)

`1‐"ヽ
“̀ョ

:)'L::iLユ |

土卜→plこ」JぃL軍Ⅲ轟 翼 さが |二却 |“1`ふツILメム J‐ ムヽ ぶ ´
ム `“工 ごた■ (Q2345+007A,B)醜 リタコ l ol出り

「
」 エ リ・(Q2345+007A,B)

.6oり J゙ぃ メ (Q2345+007B)リ タ脚 J臓aJI Lご勢リユ呻Jメ |し痒"■ 3,、りこ浄|」 ・へ押上、

りい●
1 
・ 1り 出L,村 |し■"り Ⅲ

島
´ り
。(Q2345+007A)リタタ |』 り‐4JI量 と

"り

上ゃ

上ヵL■ 亀」メ´プこdlう L♂ 1山Lタツ|´響 3分り
“
ェ J≒ ヴ

』 3ナ J夕 ♂ 品 が |

。出|リタタ|ナ響

ABSTRACT

Sonlc ol｀ spectl・ al absorptioll lillcs, VヽhiCh had not bccn idcntilicd

bclbl・c,werc idcntilled ibr thc pair o「 quasars(Q2345+007A,3).′ I｀hiS pair

is proved to be a gravitationallcns.Sonle substanccs in thc、 vay ol｀ thc linc

of sight of the quasar(Q2345+007B)are bund,which thcy arc not ibund

in the way of the linc ofsight ofthc qtlasal・ (Q2345+007A).SonlC 011lons
and eleinents are identilled fol・ f11・ st tilllc,which indicate that therc are sonlc

unknown ions in the li1lcs ofsight oFqtlasal・ s.

ヽ Yヽ

,|メltJLり dメあ■L舅ゝJ´L」|ム 1… .1



V・・● `YIコ
|`ヽ ヽ ― l

～
こ́ニロI P3■

L薇 ^‖

(1)JルL」 ,“ α ●Lツ ∪́ 1 ふJな画 `嘔|、
 、、ヽ1リ ム`~・ 'Lン JJ J

cぃ1 バNIしLLi`|も 61ジ,メぃ
“

1ふNIムメニ 与こ」与 tLI Ⅲ メ 、 ,´ いヽ

」■ll毎、
“
LごL31…り■Lり基 り当 じぃl tylL,L.|、 ,(Y)_PSヽゞ御 |

t`■く1ム ^L」|夕1.』 ぃ●,(r)o,メ |,こL夕 .3し|ヽ 占い ILミ 1り■ピ」』ご メ|

― め…Ⅲ
こユ酌|・ヽ▲̀´ りヽ。・L押 |ム ヽ̂∴ ´メ 1'J^1討 |・ |メ」|●Lり |

(〔 )oリメ1,出ぃうし邸
嚇
`」

り|′ l =‖ ,s υLり|ぃ 。ェ・い1国 (Q2345+007A,13)シリタメ|

α01 ^｀ツこ_ぃ…F,`。メ」げ嘲 _卜」|こが■じ
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