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Optimum Laser wavelength to study
laser shadowgraphy of Tungsten

filament

Dr. Bassam Ghazolin”

Abstract

Tungsten metal and alloys have a special importance in
many branches of applied sciences, especially those applications
where the usage of structurally stable materials at elevated
temperatures are required, such as, the propulsion engines systems,
Therefore, this paper is concerned about measuring the Optimum
Laser wavelength to study laser shadowgraphy of Tungsten
filament using the technique of laser shadowgraphy. Experiments
reveal that the magnitude of the detected deflection 6 does not
depend on the color of the used laser for the same sample, but the
image quality was better when blue laser is used, green laser was
less sharp but very comfortable to human eye, and finally red laser

gave the worst contrast as revealed.

Keyword: Laser shadowgraphy, laser hologram

* Assistant professor -Department of Physics- Faculty of science-
Tishreen University- lattakia - Syria
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Introduction:

Tungsten metal and alloys are having a special
importance in many branches of applied sciences, specially
these applications where the usage of structurally stable
materials at elevated temperatures are required, such as, the
propulsion engines systems, Therefore, this paper is concerned
in measuring the Optimum Laser Color for study laser
shadowgraphy of Tungsten using the technique of laser
shadowgraphy, and relying on low cost components, and

simple setups.

To conclude the optimum experimental conditions and
parameters necessary to carry out the measurements, three
different types of laser with wavelengths of 450, 532 and 650
nm were separately used in photographing the same sample.
Several tungsten lamp samples of different filament geometric
dimensions were also tested. It was found by experiment that
the best measuring resolution attained by this method was 100
nm at a maximum temperature of 3400k, using a laser of 532
nm wavelength, and the best measured sample was having a
maximum ratio between its coil diameter and its core wire
Cross section.

13
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- Tungsten Alloys & Their Usage

Because of their high melting point, tungsten alloys [1-
2] components are never fabricated by casting. The process of
powder metallurgy is used. Powders of the pure metal are
compacted, heated using electric current, and further fabricated
by cold working with annealing steps. Then can be worked
into wire, ingots, bars, sheets or foil, that have been exploited
for numerous applications, where high temperatures are
present but still a high strength and high density are necessary.

Tungsten-based alloys are numerous.

- Basic Setup Arrangements

Based on the work setup of Fig.(1) is realized replacing
the laser, the narrow band filter, and the arc welder, by a
semiconductor laser, a tungsten filament, and a translucent

ground glass screen[3,4,5],

14
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Fig.(1) Laser shadowgraphy setup
- Setup Components Specifications

a. The laser source: one of three commercial handheld multi-
modes, high power laser pointers, of 1watt output power.

b. Beam expander lenses: two confocal 6mm lenses
(optional).

c. Throw lens: 20 or 10 mm focal length and 25mm diameter.
d. Translucent screen: ground glass screen.
e. Digital camera

f. Digital laboratory power supply: by 15V-5A and 30V-2A.

15
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- Evaluation of the Method under Study
1- Resolution of the Method

During test runs, this method enabled the observation of
the predicted deflection of the tungsten filament at
incandescence temperatures up to 3500 Kk, allowing the
detection of 0.1 mm shadow displacement, at total optical
magnification of about 2000X, which was equivalent to a

resolution of 5x10°m.
2- Direct photography Versus Laser Shadowgraphy

Due to the supreme sharpness of shadowgraph image
compared to the hazy featured image obtained by direct
incandescence photography Fig.(3), it was easy to perform

simple metrology using naked eye, and a simple ruler.

Photography Shadowgraphy

Fig.(3) Incandescent filament photography vs. Laser SFS

Another advantage of laser shadowgraphy, is that both
dark and hot parts of the filament appears on the same image.

The visualization of the sample thermal strain was very
16
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remarkable, whatever is the color of the laser as revealed

during experiments at Fig.(4).

Photography

Fig.(4) Incandescent filament photography vs. Laser LFS

- Introducing the Proposed Technique

The current work is presenting a new experiment that
uses few and relatively inexpensive components to perform
simple Laser shadowgraphy through an incandescent sample in
order to evaluate the expensively of Tungsten at elevated

temperatures with fine accuracy [6,7,8].

To achieve this goal, it was a must to increase the length
of the sample as possible to obtain a noticeable expansion
during testing and therefore being able to exclude any
sophisticated technique such as interferometry or high
resolution photography from the experiment that uses only
naked eye or a modest digital camera to detect such expansion.
On the other hand, it is very hard to sustain a long sample with

relatively small diameter straight at incandescence

17
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temperatures. To overcome this technical problem, it is

necessary to:

= Change the symmetry of the sample from short cylinder bar
to uniformly coiled wire (assuming that the sample material

iIs ductile)

= Change the fixation method from single fixed end to fixed-
fixed end, and this could lead to the reduction of containing

volume for the sample.

«~ Typical Method Proposed Method

Fig.(5) Typical vs. Proposed Sample Layout

Hence, the detected expansion in length should not be
uniaxial, but Ruther more biaxial. In other word the coiled
wire sample will bent in two dimensions as long as the fixation
points are rigid enough. To understand this process, let us
consider the model of Fig.(6) where the coiled wire sample is
being heated under the action of DC current flow injected

across the rigid thick supports, then a temperature gradient will
18
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arise along the coil length because of the heat conduction loss
through supports ends (simply called end loss), at the same
time a temperature dependent stiffness gradient distribution is
also observed along the coiled sample, in return that causes the
filament bending starting from its less stiff middle part as

result of its confined expansion [9,10].

Homogenous Stiff Soft
Stiffness Part Part

| 2 |
it :‘:l:l:l:l:l:l.‘l:l:!:!:l;|;l:!:l:| éﬁ
Tungsten Filament Filament Expansion
Before Heating Direction After Heating

Fig.(6) Forced bending of a confined incandescent Filament
- Optimum Laser Color for Expansion Visualization

Experiments reveal that the magnitude of the detected
deflection ¢ does not depend on the color of the used laser for

the same sample. But the image quality was better when blue

19
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laser is used, green laser was less sharp but very comfortable
to human eye, and finally red laser gave the worst contrast as

revealed at Fig.(7).

Red Laser

Fig.(7) Filament expansion using Different Colors laser shadowgraphy

20
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- Effect of Sample Geometry on Measuring Sensitivity

The displacement of relatively small diameter filament
Fig.(8b) was larger than that of the bigger diameter Fig.(8a).
To elaborate this results with respect to other geometrical
factors, Unfortunately, experiments reveal that best samples
giving the most accurate measurements were these having the
maximum expansion index p, the condition at which the
vertical deflection is minimum, but the change in coil diameter

IS maximum, and so is the accuracy of the measurements.

Theoretically, the expansion of the incandescent fixed-
fixed end coil may occur simultaneously by three means; coil
diameter dilatation, coil axial bending and coil windings pitch

reduction.

21
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Before
expansion

Fig.(8) Expansion of two filaments of different diameters
22
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- Discarding Incandescent Filament Color

It is possible to discard incandescent filament reddish
color by using a spatial filter of 1mm slit aperture at the focal
plan of the throw lens facing the speckled glass screen to allow
only laser beam with sharp focus to pass through.

Conclusion

= Simple automotive incandescent light bulb can be used
to study the thermal expansively of tungsten, at elevated
temperatures approaching its melting point.

= A one watt green or blue (450 and 532 nm) commercial
multimode semiconductor laser has proven to be a
suitable backlighting source, to generate shadowgraphs
of incandescent objects, while red laser (650 nm) was
not of the same effectiveness.

= Green laser was the optimum source due to its eye
comfort effect, especially when measurements last for
long time.

= The expansion of the confined filament forces it to bend,
showing an off axe deflection, easily detected by laser
shadowgraphy. This deflection could explain the
buzzing sound of some AC filament bulbs.

23
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Detection of Beta-Lactamase Enzyme Production
by Iodometric Method in Staphylococcus aureus
Isolated from Cases of Pharyngitis in Children in
Homs City’s Hospitals

Abstract

Infection with Sfaphylococcus aureus is one of the most common
causes of pharyngitis in children. As a result of the indiscriminate
use of antibiotics, S. aureus bacteria have developed different
types of bacterial resistance to antibiotics .This study included the
collection of pathological samples in the form of throat swabs for
pediatric patients between the ages of (1-12) years, over a period
of one month (from 2/14/2022 to 3/13/2022). A total of 95 throat
swabs were obtained from pediatric clinics and thoracic clinics in
Homs city. This study aimed at investigating S. aureus bacteria
and conducting their tests, which included isolating and
identification of S. aureus isolates from cases of pharyngitis in
children in hospitals in the city of Homs, and investigating their
sensitivity to beta-lactam antibiotics, and investigating the
production of bacterial isolates of the beta—lactamase enzyme.
The study found that 29.26% of children with tonsillitis were

infected with Staphylococcus aureus, and the greatest bacterial
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resistance to antibiotics was for the two antibiotics cefpodoxime
and cefuroxime, and that 57.69% of the isolates had resisted all
antibiotics used,this study also found that 65.38 % of antibiotic—
resistant isolates produced beta-lactamase, and Pearson's
correlation test indicated that there was a significant correlation
between resistance to antibiotics penicillin G, amoxicillin, and
amoxicillin— clavulanic acid, and beta—lactamase production.The
study recommended reducing the phenomenon of indiscriminate
dispensing of antibiotics without resorting to antibiotic sensitivity
testing, and directed future studies to identify the different classes

of beta-lactamases produced by Sfaphylococcus aureus isolates.

Keywords: Slaphylococcus aureus , beta-lactamase enzyme,

beta—lactam antibiotics, pharyngitis, bacterial resistance.
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Dynamics of spin conversion of the >’ Fe

nucleus using Mossbauer spectroscopy

Al-Baath university — faculty of science — department of physics.

Dr. M. Dilo

Abstract

The state of the art Mossbauer spectroscopy has made
unquestionable advance possible in the solid micro— structure
study. In this work, the dynamics of nuclear spin transformations
of the 57Fe nucleus were studied using Musebauer spectroscopy.
To do this, an inductive action is required, in which an alternating
magnetic rf field, with strong coherent effects, is applied to the
Mossbauer nucleus. The interactions of the Mossbauer nucleus
S7Fe with y radiation and superfine fields has been quantitatively
studied. Also, in this regard, | studied the dynamic magnetic
conversions of °’Fe in alternating magnetic rf fields. Then, the
dynamic spin transformations of the®’Fe Mossbauer nucleus
system were studied in an alternating rf field according to the
concept of quasi—energy states. During this, the cases of temporal

transitional spin transitions were achieved.
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LJaall il ol e zas daiall o e 3 L lsall Jiall e gagesd)
055 1oe Jiall dad JaY i L @) = YH; A0l s 2350 aall Cajadl
Ablie Apuhiiegyll solall dually & ey 2.8MHZ s 35l ded
sl e mpaiall Jiall Cilisy i Al Jiall dad 235 a5 37 Fe sl
A8 Gy Uil gl Jlas wie il L[18] aylall Jaad) e o€ aa )
Caal Alalial) oyl oda ) G dpulalindl o) gall Aol e, 51 laally

Al dhalinal)l Jgiall
AUl Aud ) e

Lisyd Jb B gbuge bl & el U B GAa il o)
AUa 4ad agede (uld o o S Assl Aaad) a3l e ddadie ASalinn
Sl ey lasilla (63 dashidl s o) [20-21] aseiall 13g] Gy [19]
O Facally VAN 538 e Jpeaal) oSy gl 4nd Vs 3haaie (5S35 Lys0
Claal PA e cV oda Cipad L€ Colile By (38 Jia 8 sl
Gli Agmaay b VWY o3 PA e Lt 2 5 Ly Al el
Jia Ja¥ Jall il 73508 [20-21] 8 Az sall Aigplall aladin) pig .Y
rAlla o & AdUal) 4nd ol CVS et (S DA e ¢l

Y = (exp(—iE,t)) X
> 'l M) expli(M — @)ot) exp(=iMp),  (15)

E,=—oM + M ((wy + w)? + w?)'/?
=—-wM' +EY , a=M,
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o = —YH, s w; = —yH;
sl Jialhglag 35— @ ¢ @ bl Aghan — dby = dby(t) L.
GSar 08y lsall Jaall ghsy sie (e gasee b G 34 Jas - H)
Al s WA o) L Al ) AR e Yy 4l ) oY) slay)
Aall o« Hy, clole plad] Jin ge Jotaial) sl Cuasy 31l Q) Jlaal o)

T akal g AL AW LY a sl

IAad(T)IZ

=' ]thd « (M|H, |m)ds, |

exp[i(E° — Eg — w)t — i(M —m)at —i(M —m)g]]

(Y am*d;gm(zwwm).

M-m \M-m=const

1440 (DI* =

exp(—i(M — m)(P)CD(EaM Eam wy)J

) B exp[i(EaM — Egin — a)y)r] -1
) =

(D(EaM - Ea'm - i(EaM _ Eam wy)

Egoy =EY —w'm Egy =EQ—w'M :glasaly &Y o 3
S Lpapmidl Lle aal Jlaial e Jsaally Jasall peill masy 130

Poh Agie) Basg JSI JLaal) e b Ll Gligie Jaaadl el Jomall aladiin
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M—-m IM—m=const
2
xd'9
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peralse 5 Al Lighall eal! aaall (17) dipall 33a3
YIS (e ans IS Lele Jlil ALl alal) )lall il

o o d|lAga()]?
Poa(k,Y) = f) do——2=,
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Pua =P’ +Paa’(t);
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P°, Z !
A 2 )
2 (B - B — AMw — w,)” + 2 /4

sin 2wt | — [(Eg - 53')2 —w?+ V2/4] 4w + 2wy?
P, (t) :

4 [(Eg —E%) - w? + ]/2/4]2 + w?y?

Gilaa) iy Gl any 5 gsiall Lale laay ddlide dagi e Jpeanll Sy

Ll gladl o Juanis . anhyeSl) o loaill dpia ciliiial PlA e JEY)

Ua Jas (Se 18y . ogisill alal diliie cllaiindy clilal ad S5€

Ol YAl dplad ) L sS A jaall (gisil)l VAL 'S Sl (536l
il s L oAbl calUainay ) el

oS s Y 4l pagal . STFe - et SV (gslusal) il ol

JSa ) oaa 8 5)sall 5yl sl e il cilygivaall ) ALl 8 ljeS Jis

A o SlaeY) cpo &Y xe L(I, = 3/2) ) dslad) () A

(M —m=0,F1) e Ju) clhal sacliy (I, = 1/2) slsll Gaulul]

(2 O i) R ESaal) A )sh suall YY)
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37 Fel 1Sad) dy)slusall Yl (2) Jal
Fe sls e g Nfdia daghaie b Lo agag GAladl oda & (i)
Ay dagill oda o Jpanll (S cAand) e @l Clisud) oo g odayyal
slail watly rf o lall Jaall 8 W A8 and Cpd) eV Jlaal g Al
o Aladle (3) JSall zyadl hbdddly (15) 40kl Dl e Sa - Fe
Jaall iy aeSa 2358 7 L3l L Juany 7 Fe )5l 48UalI aus Al gl
LG8l 58

77



gk gaa Adldaa aladiuly STFe B g8 Cpaen il i CiliSaalia

M =3/2 M=3/2
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16_3 —>Ig=% Fe 315 Jyas habaaa( 3) JSs

78



2024 sl 1 2l 46 Alaal) L) o glad) bl Gualf daala dlaa

oba Ahae 3

ralaliinay)
CalblY eyl il Caay Sy Gl o3 DA e 4l s -1
Lydll Slie¥) g sl sl Gl D85 385 llyy slause

At LT

M5 pe dainal ol wmf’?Fe paina gy saldd Al elay -2
oladl (e Cipady daiiall 4aie of (14) 4D (e iy« Jlsall Jiall il
el olat) aa Loy Gl of ) 8yl Culaagill dpam g lsall Jasl)

sl Jaall e
ol Aasdle (3) JSall poad) Lbadly (15) 4l D e (Se -3
Jaall wiy 205 2L e Jeany 7 Fe sl AUl aus Al el

RERIREIE

79



gk gaa Adldaa aladiuly STFe B g8 Cpaen il i CiliSaalia

References:

1. Brent Fultz, “Mossbauer Spectrometry”, in Characterization of

Materials. Elton Kaufmann, Editor (John Wiley, New York, 2011).

2. Molins, E.; Gich, M.; Tejada, J.; Grenéche J., M.; Macia, F.
Zero—field quantum tunneling relaxation of the molecular spin in
Fe8 observed by 57Fe Mdssbauer spectrometry. Europhys. Lett.
2014, 108, 47004. [CrossRef].

3. E. Solano-Carrillo. Chiral Phonons and Electrical Resistivity of
Ferromagnetic Metals at Low Temperatures. Department of

Physics. Columbia University, New York, NY 10027, USA 2018.

4. 'Fe Mossbauer Spectroscopy as a Tool for Study of Spin
States and Magnetic Interactions in Inorganic Chemistry.

Molecules 2021, 26, 1062

5. Coronado, E. Molecular magnetism: From chemical design to
spin control in molecules, materials and devices. Nat. Rev. Mater.

2019. [CrossRef].

6. O. A. Kocharovskaya, , , F. G. Vagizova, b, V. V. Arinina ,and
E. K. Sadykova. Controllable Quantum Interference in Mossbauer
Spectroscopy: “Valve” Effect. ISSN 1062-8738, Bulletin of the
Russian Academy of Sciences: Physics, 2007, Vol. 71, No. 9, pp.
1205-1210. © Allerton Press, Inc., 2007

80



2024 sl 1 2l 46 Alaal) L) o glad) bl Gualf daala dlaa

oba Ahae 3

7. V. V. Arinina, effects of coherence and controlled quantum
interference in spectra resonance florescence Mossbauer

radiation, Russia 2010.
8. A.V. Mitin and G.P. Chugunova, Phys. Lett. A49 (1974) 111.

9. A.M. Afanasev, P.A. Alexandrov and S.S. Jakimov, Preprint of
Inst. Atom. Energy, N3337/9 (1980) p. 25.

10. Yu.V. Baldochin, S.A. Borsch, L.M. Klinger and V.A.
Povitsky, JETF 63 (1972) 708.

11. S. Olariu, Phys. Rev. B37 (1988) 7698.

12. G.V. Smirnov, Yu.V. Shvydko, O.S. Kolotov, V.A. Pogozhev,
M. Kotrbova, S. Kadechkova and I. Novak, JETF 86 (1984) 1495.

13. T.W. Sinor, P.W. Reitinger and C.B. Collins, Phys. Rev. Lett.
62 (1989) 2547.

14. G.J. Perlow , Phys. Rev. 1 72, N 2, 31 9 (1 969).

15. E.K. Sadykov, A.G. Isavnin, Laser Physics 5, N 2, 411
(1995).

16. A.V. Mitin, Phys. Lett. A, 84, 278 (1981).
17.A. Abragam , Principles of Nuclear Magnetism , Oxford , 1961.

18. G.V. Smirnov, Hyp. Int.,27, 203 (1986).

81



gk gaa Adldaa aladiuly STFe B g8 Cpaen il i CiliSaalia

19. E.K. Sadykov, A.G. Isavnin, A.l.Skvortsov, Hyp. Int. 108/3-4,
257, 1997.

20. H. Sambe, Phys. Rev. A, 7, 2203 (1973).

21. M.Z. Smimov Phys. Rev. A, 52, 2195 (1995).

82



L) o glad) Abeides Gunal) daals dlaa
Ol e 9 Guad Fdi 2L 0 Olesla Glanla 2024 s 1 2l 46 alaal)

Gall dalaoll dltuall datilandl Sil4all gy daulys
dgaul y3981 aiic Ly Orius [aevigatus guyitoll
Zini Thrips tabaci Jadll yua s gla
da yaioll 9 lall
2 hgsiling ! et fead 35 ol (et

s colen colan 350 —e ]y alall pandl kel gl L(2)

adlall
Al elael) dnn e e 862022 Hle DA Auhall sda cuyal
Gall L 581 56 illg Aol laaal) amy e Capill Auhll oda 8 dioles
e (Hemiptera: Anthocoridae) Orius laevigatus (Fiber) (. jidll
(Thysanoptera: Thripidae) 7hrips tabaci Lindeman )l (s clally
G Aughy ¢ 71225 pha) Apead) Caglall s phill cla Gl e
Gl Y K dypadll laugie il No(asficlil6 sela) 358 %5+60
Aysiall Al Laugie alis as 12 DA gy sdian 13.2468.5 G jidal
el lagy 0.73% 3.9 Lasssiall el Dlias 558 22x%84.81 (gand) yuidl
55 CypaialsLasy 0.67412.33 Lawssially sl okl Juagll s dyjeal) 5k
1.95+18.6 ,sSilly Loy 3.23417.3 U lawgiall JalSl ol 3la
Gl Esame dangie aln(LSEl) %4654 Al Ll culSslg
Lol 138 aly s 8 12)33.81443.45 (ujidall dgyeal) sl DA AS0ghdl
- sSA 13 2.352268.77 5 il 13,8 2.65£289.79 Alll skl

« Thrips tabaci ;i)\ Ly «Orius laevigatus (s yidal)l i) rdoalida cilalg
s gl sall Al V) 3 Yy Aslal) ciliall
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Som Biological characteristics and predatory
efficacy of local strain of predatory bug Orius
laevigatus on Thrips tabaci under laboratory
conditions
Sliman Sliman®, Ziad Chikh-Khamis' and Mounir Al-Nabhan?

(1) Department of plant protection, Agricultur Faculty, Albaath University,
Homs, Syria.

(2) Hama Research Center, General Commission for Scientific Agricultural
Research GCSAR.

Abstract
This study was conducted during 2022 at the laboratories of the
Centre for the Education of Vital Enemies in Hama. In this study,
some life qualities and predatory efficiency of predatory bugs
(Hemiptera: Anthocoridae) Orius laevigatus (Fiber) have been
identified on Thrips tabaci Lindeman (Thysanoptera: Thripidae) on
cotton plant leaves under inferior conditions % (heat 160 ° C) and 1
° C). The average total fertility of predatory female bedbugs was
68.5 + 13.2 eggs, which were laid within 12 days. The average
percentage of egg hatching was 84.81%, after an average
incubation period of 3.9 £ 0.73 days. The nymphal phase continued
until the average development of 12.33 £ 0.67 days. The lifespan of
the full stage lasted on average for females 17.3 + 3.23 days and for
males 18.6 £ 1.95 days. The sex ratio was 53:47% (females: males).
The average number of prey consumed during the nymphal phase
of the predator was 43.45 £ 3.81, while the average of 289.79 +
2.65 for females and 268.77 £ 2.35 for males.

Key words: predator Orius laevigatus, Thrips tabaci, biological
characteristics and predatory efficacy
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Introduction d.sia

Thysanoptera: ) 7hrips  tabaci Lind (al)ohdll Gaups 6ySia 2as
Jraladl (po € sae 85y Sl daled) 45p8al) @ldY) o) (Thripidae
L1,2] bl e 55 100 o ST e 5555 cApanall cile )y lls dgdial)

Al 3ylaal) alisial PR (e Jiealaall y8ka el Guyil Clplia s
Caall (ay SULA die D il (b O ABUS S8le e JSs il Jilall
baalg (Slals Lgana jaoa coues 4oy dall cilandl cldy) sda e sylay )
.[4,5] i)l Glad) (e Gle sanal Liaglia jehaig. . [3] duddl)

A agays ¢ YT A Arfiall il Y] aal (gas) Lygall AadlKa) aa
Agpdia O aphai aae (o Aalsival) Leullads 2ully Olsally plady) e el
send) La8lSal e Cuaad Gyl aladiud die Jal) oo LS Led dajlia
o L Y cdmaladll e sl 3 @l (e bl galai@y) ) puall Cagiasy
G e sylapadl A il cihiall (e ddlid gl @) 2 JAgead) cle )3l
el US55y o3 O, Laevigas  (Fieber) g3l Lgiy (e cAgsthyl
.[6,7,8] L) cile gana e 3ylall

sl AadlSal e 8 Aaled) Jalsall o i) Cydal) g5 Galliad s
anall aaa cpaibiadll oda e gl Jala YD Gy Calian 38 s Al
Al 5 Ly i 6 RmlsSls bl Ciland) plina o nty 555 4 1
Op B 3 L) B3d punl) aas caaly LS [9,10] Lasd) sl 5 dygaasl)
il Realee ol iy ) Alaal b Cus Al ol
L11] posnd) sy iy Uiyl Laallanals
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Lugdl sl dshia & Orius laevigatus (Fieber) (il Sl Gy

A aly el Ay 3 ojliely Al Al aidn say Lgd dledy
o Bl 43,08 5 alilse aaeil Dl dpandl) el s Aliall Jualadll b dypnl)
e Loanl) LA, Gally G sillS ) aca clilal) cilelay juiaty (@l e Eaal)
faalee o Adlad)l 4y il Jabe s (B Banl V) aiegde ) il
die dagped) LtV b lasl aleny Lo dilage S die diala e JSL )l

[12,13,14] dpeaall e )3l Gan 5 Jsiall 3 @l aae a5

Sl Bl s e dLaaall Gl aay AT danlys Acasn (ujidall g
Gl slall a o il e 4G Al leae 41 JLSiul aulii
cladady 'é)S.\AS\ Z\JBI\MYU }A.ﬂ\ i g d\)l: 039y Zran uﬂh{j ‘A.A.M.J)ﬂ\ L_ﬂ:\.:;

[15,16]c6Y) aats

Glypsay @y o s oitdl G Ay ofaldl e s L8
LB an ey [17,18] Frankliniella occidentalis (Pergande) il
clpiall Gl A byl sas) cun[19 | Ephestia kuehniella ;s
eloanll LLAN ey Je Ll e ki O, /gevigatus (s ysall Gl ALKl
Janae oy ¢olaidllly 3ysaml) il Gl e 335a0all Wbyons Bemisia tabaci
e 325 eland) LA g e 30.44 O AW @lpiall agdl) Y
58 27-6 asdl GAAY1 Jana S cn b 5yl Gl e 5205l Ll
120,217 glasdldl 3hl e sagasal lilysn (e 2.455 o Lanll 3LA) (i sy
K Onius ussddl (e 0.75 —0.25 0 @da) ¥ are D5 [7] aas) 284
Aaddll Jpmna o puplbl) o Joleill HU Cuine U I Qi) e il

Sl xe Fooccidentalis swmAl Jde Al sHlasidl 5 WS il Gigia
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[ oarie 2-1 Ay gl lal peaa) de)3N 4 O. faevigatus syl
[22] o/ lally 10-5 Janags L clils Jpalae 8 Jlad S5 Lgaladinle cilg
2

a8 Ly Lladl 3l & O. /gevigatus Lujaall Ghasi e EUai)
ch Lubﬂﬂ\ﬂ A% eS dp C'_:LUL.‘J\ (e d.ﬁsl\ dengg c‘\...)u\)ﬁﬂ\)“ 45 &S oe 43.1\_.»]\
Ldacal) ADL 3,08 Ay Candll 138 e Caagd) S T2 f2baci i) (s cilally
Ol i Gl s daalen e (@ladly wlyysa) O.laevigatus s pisall
iyl ailaa e dupdl) oda by (il Ll j8Y) 3. WY aving 7. fabaci
Al Gagylall 8 il

Materials and Methods 4iij}hg Ead) 3)ge

22022 aussall VA slea 8 dggall el App Spe e & Gl chal &

:daal) salal)

oo Totabaci ohdl ey O. laevigatus (ssiall Gl (e Sladly 3l aan o
Sida b Aialall e el B olen Aailae 3 Ualladly ol Jgia
sl £25 Bl dayn die oS HESY) Congy Blesy Aygaall laeYl dyp K5
oesitall Slallys ilyysa 488 i L asyfde L 16 32 Lals %5565 Ly 4k
pal ey Mg (i B8 EL kuehniella v sid) i) ada 383 an e
Gy addy ([23] O0n 28)hall daps s Leladag L) (368 AxZYL Jila)) a
aas) 5388 Geranium tuberosum s yall agjlal) s 3l Aadlll L sl

A8)ell Al ) e )
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T.tabaci; il

Al e A Jall e O. Jaevigatus (ssadl AUl clpiall s Jie S
ol Bl e 3y sl

Oo Cpminll (s Suadl) & 0. laevigatus (ssiadl ge (Sl SY) 255 15 Jie &
(Sl SY sy IS s Al ksl Sleall slimely ladl Al J<3 Pla
dde U gl oladll cplusall (il sUake Jo 500 drw 2845 185000 e b
gy dlall Jalall jlaadl o due syl (pujidall o128 Gyl e 42dL 30
Al) Cadiy Al o108y byl jaans ujidall an gl 3388 Gl @by
ohill @ls 48)5 e gaagall (il Gan e & dele 48 JS Gap cldly
adall dsball chdsall dpasll Glihall Bla Cilas Gudl) Ly padll paail
s baey DU LIS da sl &y geadll 5y0aal) O. laevigatus (sl il oY
oanl) (a8 Aty panll Aliaa ae QLU () jiag ey 9 J8 858 320 ¢ anll
(Ul el I A s gysad) skl ol dai tgyom yee JSIpdall Baa ¢

aall) cpaall dunsal) daually el €A ALK el pdall sha 30 Jokas

bl s clally Jde O. Jaevigatus uyidall dou)idy) be i) jai
Al Ay Y AT tabaci

Ciaiagg dgpdal An gl e O. faevigatus s5id) 3l (e an 20 Jie &
@ing o 9 Ll ala) @ (b (8 Ohill Gils (e By g e dan S
dys plai e Lliall dele 24 S oLl (e iyl saey JU5 i 35 e

2425 Bl day die dualall 3 GLLY) ey caldhlll oy Caliay ophadl)
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10 G 2l Gupiadl Gl (e Apsn J90 38 %5465 dus dyshyy Ol
DleeSU 33l 305 i)y A Al sleedU AL 205 Gusl) e clall
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Results and Discussion diélially guiliil)

O. laevigatus _uyial) 5 A 4ai.

il 486l Ayl @goall A 85 e panll O. lgevigatus (ujidall &l Camaa
s bl L (g pasd IS8 Rl el (sou lgia sela ¥ Cuny kil
Ghsl e delu 48 JS O. Jaevigatus &) Jd (e gssasall pandl s 4
JSall) day 13.2 #68.5 &b & AN K Lpadl) haugie b gladll @ils
O. laevigatus ssaall ) 5 sla DA casd) (aull aag Jalads by (1
Al el 3 SV Jsas e sy 0.70£3.5 2ap Gl mams Ty 4d) 2
Lssialy J5Y) asdll 3 ponsal)l (andl e il <a52.05% 12.7 saal i
S 8 e w5l & Jemss Lyt asd) Gmnll gy daee 5 Lasllfiay 1.3

ol e ey (il cagy [ dan 776 op ded el V) e e s 14
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22022 ole Ayl cagylall 4 Tofabaci il (uy Ao Ll xie gl

vie day 8.4 109 & O. laevigatus N1 Lypad hugic of [24] aa;
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Point Constructions of Conic Sections and
Their Tangents

Abstract

Due to the importance of conic sections and their numerous
applications, as well as the importance of having more than one
method for constructing them, the creation of points on conic
sections (ellipses, hyperbolas, and parabolas) will be discussed. A
method for creating each of these points will be presented based on
the numerical relationships in right triangles and circles, where the
importance of point construction for conic sections is highlighted in
programming and obtaining their geometric properties . A method
for constructing tangents to each of these conic sections will also be
presented. These methods require only a compass and a

straightedge, and their proofs are simple.

Keywords: Conic sections, Parabola, Ellipse, Hyperbola, Conic
tangent.
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Phenol removal using fixed column bed
containing modified Aleppo bentonite by
(HDTMA-BT)
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Husam Al-Rakkad Karam Haddad
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*Abstract*

Modified Aleppo bentonite by (HDTMA-Br) was used as a fixed bed to
remove phenol from aqueous solutions by continuous adsorption method.
The following parameters were studied: bed height (BH), phenol initial
concentration (C;j) and flow rate (FR). Experiments showed that by
increasing the bed height, the ability of the column to remove phenol
increases. As for other parameters, it negatively affects the ability of the
column to remove. It was found that the most appropriate mathematical
model for column work follows the (Adams-Bohart) model with
maximum correlation coefficient of (98%).

Key words: Alippo modified bentonite, HDTMA-Br, organic clays, fixed
column bed, mathematical model, breakthrough curve, phenol.
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.(L.mg™".min"') Adams — Bohart z3sell Syall il : kgy

A(em.min™) sl adaie dalise/ (380 Jara 1 gsbs dyladl) dejud) :F

-(PPM) alaia¥) dani :Ng. (CM) Lyl g &) ¢ Z

e 1n(%) O AL )y i Adams — Bohart z3ses Gy calilull 4l

0

Culgill e Jgemnll gy EY) snall e A3l (1) oa3l) 5 AL saal

(1) Malaal) e 23 laally aiall Aadl) Aalaall (30 No 5 kg

Allaaly eyl 4k Je aldeWh z3gaill 18 ¢l & Yoon-Nelson e
aalgll sSall culd Akl e pilie JSE adudad S i) 3okl (3l
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5 (BH=1.5cm, Ms=0.6 gr) adl g (pied sie (Adams-Bohart) gigai 10Jséd)
Ci=29.5 ppm , FR=40 ml/H Vs=(100-300)pm, pH=(4-6) ,(BH=3cm,Ms=1.2 gr)
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