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Second-order exact differential equations

Abstract:

In this paper, we defined the second-order exact differential
equation, then proved the necessary and sufficient condition for the
second-order differential equation with variable coefficients to be a
second-order exact differential equation, and found its general
solution, We also showed the conditions necessary for a
homogeneous and non—-homogeneous linear differential equation
with variable coefficients to be a second—-order exact differential
equation and found its general solution, In particular, we showed
the case in which the Cauchy—Euler differential equation is exact of

the second order and found its general solution.

Keywords:

Differential equation, The General solution, Order of equation, exact
Differential, Second—order exact differential, Homogeneous linear
differential equation, Non—-homogeneous linear differential equation,

Cauchy—Euler differential equation,
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& Dl LS e B dias  Slal Jilatll edal LS L clay g @l coligll) 8 dbiial)
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1,8
9.8) whall cull b el S5 S g (s Ay aladinly K il Jidas Jas
ddsid Galeal din 25 s HPLC A caas LS L g AV chlaliially 435l60 (o 100/ake
(Quercetin) uiw Sl (Chlorogenic acid), cliag )oKl pasal ay o)
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study of antioxidant activity and phenolic
content of Lavanadula angustifolia flowers in

the kalamoon region
Abstract
Lavender (Lavandula spp.) is considered one of the most economically and
environmentally significant medicinal and aromatic plants in Syria, having
gained increasing attention in recent years due to its pharmaceutical and
therapeutic value.
This study conducted a comparative analysis of essential oil yield extracted
from lavender plants in the Al-Qalamoun region using two different
methods, while determining the chemical composition of the oil through
spectroscopic techniques. The research also included measuring total
phenolic content and identifying major phenolic acids using High-
Performance Liquid Chromatography (HPLC), in addition to evaluating the
antioxidant activity of both the essential oil and methanolic/ethanolic flower
extracts.
Results revealed the superior extraction efficiency of the Clevenger method,
with the identification of key functional groups represented by tannins and
flavonoids. Chemical analysis showed the dominance of three primary
compounds in the essential oil: Linalool, Camphor and 1,8-cineole .
Analysis of total phenolics using the Folin-Ciocalteu method recorded a
higher concentration in the essential oil (9.8 mg/100 ml) compared to other
extracts. HPLC technique identified six principal phenolic acids:
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Chlorogenic acid, Quercetin, Kaempferol, Syringic acid, Vanillic acid and
Caffeic acid.

Regarding antioxidant activity, the alcoholic extracts (83.53%)
outperformed the essential oil in effectiveness, suggesting their potential as
a natural source of antioxidants.

This study provides valuable data on the chemical and biological
characteristics of Syrian lavender, opening new horizons for its utilization
in pharmaceutical and food industries.

Keywords: Lavender plant, essential oil, extracts, phenolics, antioxidant
activity.
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L. angustifolia, L. stoechas, L. latifolia, L. dentata, L. luisieri, L.
pedunculata, L. viridis, L. coronopifolia, L. intermedia, L. multifida,

.L. bipinnata, L. lanata, and L. pubescens
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Compound Retention Time Percentage Area%
(min)
a-pinene 5.6 0.26
Camphene 6.2 0.56
1-octen-3-ol 6.8 0.26
B-pinene 7.1 0.32
3-octanone 7.6 0.19
Myrcene 8.4 0.45
dehydro-1,8-cineole 9.3 0.18
hexyl acetate 10.1 0.30
Pinocarvone 11.4 0.15
p-cymene 12.8 0.14
Limonene 13.4 0.37
1,8-cineole 15.7 14.55
trans-f-ocimene 16.9 0.43
y-terpinene 17.3 0.12
cis-sabinene hydrate 18.1 0.20
cis-furanoid linalool 18.7 4.09
oxide
trans-furanoid linalool 19.2 3.64
oxide
Linalool 19.6 23.07
Hotrienol 20.1 1.51
Camphor 20.7 16.29
Lavandulol 21.3 0.90
Borneol 21.6 5.23
terpinen-4-ol 22.4 0.72
p-cymen-8-ol 22.9 0.89
a-terpineol 23.9 3.05
Myrtenol 24.7 0.24
Verbenone 25.3 0.14
trans-carveol 25.8 0.17
Nerol 26.7 0.47
iIsobornyl formate 27.2 0.37
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Carvone 28.9 0.15
linalool acetate 29.2 9.97
lavandulyl acetate 29.8 2.61
bornyl acetate 30.4 0.19
geranyl acetate 31.7 1.33
caryophyllene oxide 33.5 2.10
a-santalene 33.8 0.18
trans-caryophyllene 34.5 0.39
Total 96.18

12 Al gyant) o3l Al Sl 2-4-4
OIS e b Hud) il )Y (glaall il ALasl) LSl (4)dsaal c
S e 27 agin 00 S e 41 (55832 Limll 3 « GC-MS leas Jalaill aay &l g V)
(12.9%) Linalool laals il all sl culSs i sSms e 6 5 coasisise
(8.3%) Camphor , (8.1%) 1,8-cineole

2 Adall gplaal) i3l Abassl) S al(4)J gand)

Compound Retention Time Percentage Area%
(min)

a-pinene 6.1 1.2
3-carene 6.9 2.7
Camphene 7.2 2.4
1-octen-3-ol 7.8 0.6
B-pinene 8.4 1.8
3-octanone 8.7 0.5
Myrcene 9.7 2.2
dehydro-1,8-cineole 9.8 0.7
hexyl acetate 10.5 0.8
Pinocarvone 11.7 1.4
p-cymene 12.3 2.7
Thymol 12.7 3.6
Limonene 13.4 3.8
1,8-cineole 14.9 8.1
trans-p-ocimene 154 2.7
B-farnesene 16.3 1.9
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y-terpinene 17.2 1.3
cis-sabinene hydrate 17.9 0.4
Hotrienol 18.4 2.6
Linalool 19.3 12.9
Camphor 20.5 8.3
Lavandulol 21.8 1.9
Borneol 22.1 2.5
terpinen-4-ol 22.8 1.7
p-cymen-8-ol 23.1 1.9
a-terpineol 24.4 1.8
Myrtenol 24.9 0.9
Verbenone 25.6 1.2
trans-carveol 26.2 2.4
Nerol 27.7 1.5
isobornyl formate 28.2 0.3
Carvone 28.9 1.1
linalool acetate 29.6 2.8
lavandulyl acetate 30.1 0.5
bornyl acetate 30.8 1.9
geranyl acetate 31.6 1.6
d-Germacrene 32.5 0.7
caryophyllene oxide 33.7 1.1
a-bisabolol 34.3 1.3
a-santalene 34.9 1.8
trans-caryophyllene 34.6 1.9
Total 93.4

a5 Lay ¢ oY) Lipal) e ST AGHN digall & LSl 220 o Al i) ea s
DY 13 6 o Jaiagy Al Al e ST Ay (V) Aual) @l
Sl g ) s b N i A Ciman S (A Al ) 3 ansall cad il
o S (s 4001 i) Ly gyt sail) 535 sl £ L) [l Capes
[26] 585 AoV L Dl )l A
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claliid) il a4l

006 - .
nm Assabaial

y = 0.0028x+0.0002
005 - R?=0.9997
0.04 A
003 A
002 A

0.01 -

LIl e )8 5 mg/100ml
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Y and 4 jlad) Aldud(3) Jeid)

UG e Ja 100/idar §0a bl G (5)J 522

mMg/100ml <N gidll duas dial)
3.8 sl Galiivl
3.4 Sy Jaliival
9.8 @bl il
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HPLC ?\Aﬁml..i i) el é‘)hd\ S ) ‘;ﬁ :\,.\33.'\,.\3.“ u'ayai\(6)d3493‘

HO/MI cSyal) 3855 # GA) 05 sl oSl
7.2 3.2 Caffeic acid
9.5 4.8 Vanillic acid
22.7 5.7 Syringic acid
27.4 4.3 Kaempferol
29.8 2.1 Chlorogenic
33.5 1.7 Quercetin

Fimvnis

Syringic aric

Vanillsc acid
g [Coticie .uit' kaempterol
Crm oroganic

Quercstin

HPLC alaiiuly jaisll) cls cujl Ldgbil) (ageal) (4)Jsal

2B el clalitiug g u il 5w allaal) Jadl) Laas 74
Jadl) o G 3 ¢ Ll il cuils clialiiuad 5auSOU sbadll Jadll (7)Jsaad) cy
DU ) lgie e el dglal) cilaliiiall 5003 sladl)

DU @il eyl clalitiond SausdU alaal) Jadl) (7)Jgaad)

3ausSU aliaall Jadll diml)
83.58 Ssitial Galiiual)
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Discussion of the results gliil) 4&8a .5
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.2020 [27]
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4y «(34.7096) iyl Syall SN IS Cua ([28] 2017 ale aes byl
N (gylaall il 8 Jsrand 8- 5 JsIlll diaa
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sl A€ il G ¢ [30] 2022 ol LS5 b ol iy ane Loy il
s Aulp s aafellla)) (aes (886 362422 £ 1,03 Il paliiiall b
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Characterization of Polyacrylonitrile
Membranes Enhanced with nanoparticles
titanium dioxide and Fabricated by Non-
Solvent Induced Phase Inversion Method

“ Tamim Alia
TMorteza Sadegh
*Lina Alwary

SAballah Franji
ABSTRACT

PAN/PVP/H,O/TiO2(NPs) hybrid matrix membranes modified with
arginine were fabricated using the non- solvent induced phase inversion
(NIPs) method. The membrane performance was tailored by tuning the
morphology of the membranes through the addition of TiO2(NPs)(Arg) at
(0,0.1,0.3,0.5) % to the homopolymer blend. (SEM) morphological images
of the upper surface of the films were taken, and it was shown that the film
surfaces were dense and free of defects, in addition to containing traces of
random agglomerations of TiO2(NPs)(Arg) on the upper surface of the films
(M3, M2, M1) compared to the unimproved MO membrane. The
agglomerations increased with increasing the percentage of
TiO2(NPs)(Arg) added to the polymer mixture. X-ray diffraction
spectroscopy showed an increase in (Ti%) in the following order: (0, 0.35,
0.55, 0.64%) with the percentage of TiO2(NPs)(Arg) added to the polymeric
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mixture of the four manufactured membranes. This technology also showed
that the membranes contained different percentages of (O, N, C) in the

order: MO(2.61, 13.61, 83.78)% M1(2.59, 18, 78.97)% M2(3.49, 13.99,

81.97) % «M3(3.40, 19.01, 79.95)% . These elements are densely distributed

around microscopic pores, in addition to a random and low-density
distribution of titanium atoms belonging to the nanoparticles around and
inside the pores of the membranes (M3, M2). Scanning electron microscope
(SEM) cross-sectional images of the membranes showed that all the
manufactured membranes had an asymmetric structure consisting of three
layers (surface layer, subsurface layer, porous sublayer) The subsurface
layer for the membranes (M2, M1, MO0) was very thin, However, the
thickness of this layer was observed for the M3 membrane to which 0.5%
of TiO2(NPs)(Arg) was added. The images also showed that the membranes
(M3, M2), had a continuous and regular, finger-like cavernous structure,
unlike the membranes (M1, MO0), which had a structure with random cavities
with unclear walls.

Keywords: Non-solvent induced phase inversion method, polyacrylonitrile Membranes, titanium
dioxide nanoparticles, scanning electron microscopy, energy dispersive X-ray spectroscopy.
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Study of Structural and Optical Properties of
Zn0/Zr0O2 Thin Films Prepared by Spray
Pyrolysis Method

Faisal Al-Hamoud, Dr. Abla Al-Zoubi, Dr. Nasser Saad Al-Din,
Abstract:

Thin films of zinc oxide (ZnO), zirconium oxide (ZrO2), and their
Composite were prepared using chemical solutions of zinc chloride (ZnCl.)
and zirconium chloride (ZrCls) as starting materials. These films were
deposited on glass and quartz substrates using the spray pyrolysis method.
The deposition was carried out for an initial oxide mixing ratio of 1:1, a
molarity of 1M, and a constant deposition temperature of 5500]. The
prepared films were then annealed at various temperatures within the range
of (700 —1100)[71, with a step of 10017.

When the mixed oxide was prepared at 550(1, most of the diffraction peaks
observed belonged to zinc oxide, with only a few peaks corresponding to
zirconium oxide. At annealing temperatures of 700-800 °C, the prepared
films showed a decrease in the number of zinc oxide diffraction peaks and
an increase in zirconium oxide diffraction peaks. Zirconium oxide exhibited
crystallization with a cubic crystal structure. In the range of (900 —
1100)[1, zirconium oxide showed a phase transformation to a monoclinic
structure.

The lattice constants and unit cell volume were calculated for the primary
oxides, ZnO, ZrO2 and ZnO/ZrO, composite. The grain size of the
ZnO/ZrO, composite annealed at 1000(! was calculated using the
Williamson-Hall relation.

The transmittance spectra of the as-prepared and annealed films at 1000
were studied in the wavelength range of 190-22500 nm. The calculated
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be 4.39¢V.

Keywords: composites - thin films - spray pyrolysis - band gap energy.
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A sl iligind) (e i3l 2V @ Al A il ) Al s L) i
(3) el & Lt &3 & ey @ = 3.232°4 dslue cilSy (RAO) AL i gall
Aprr 520 5 she SR e IS i (1) Jsaad) o -C Al il dpdans ) Al il

Sypaadl Gl 2k DAV 5 csa

(1) o
c(A%) a(A)  dyy (4°)  200)  (hkD)
- 3.228 2.796 37.314 (100)
5.170 - 2.585 40.486 (002)
5.168 - 2.459 42.656 (101)
5.193 - 1.902 56.084 (102)
- 3.236 1.618 67.106 (110)
5.191 : 1471 74869  (103)

a=3.232(4), c=5.180(4")
V = 46.858(4°)3

& agal) il 28 AR Bang aaag dpsll) Al Culd o A5)a (2) sl G

galell Jlee¥! Ganys (36-1451) a1l il dgmayall Gl o8 wa Jaall 13

(2) doaad
v(a°y? c(4%) a(a%) R
46.858 5.180 3.232 Jasdl 138
47.62 5.206 3.24 Lorayal) 43U
46.58 5.195 3.218 [14]

Agnasall ) ae v S8 (38155 A gl ol ALEN il il o Jaadls
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88



Al aglad) Al e daaly dlaa
2025 o= 13 222l 47 alaal)

A Ae o Gl s el agaal) Jaid

—
=
=

S

(4]

Fan — Q —

Pt o —

2 o )

<

T T T T T T
20 30 40 50 60 70 80

26 ()
- panal) asxis) 3l aaas] alil ) dadY) 7l Cigda (2) JSAd)

Claglaall @iy ao A3l Bpumanall 051930 20ST DY = 1a¥) aadl Hlie AL a3
Gilsii .(111) (200) (220) (311) : Y sl e cuilSy (27-0997 4sladl) JCPDS
Zr0; 255583 2y s28lell anil) ae Al AxdY) 2 )pes) Cipa 3 8250 sl el psan
116,171 AT JlshY asx add gl agms Laadly Al

Fm3m e il de panall ety dpnSa Gyl A (35 Bpnianall o3l el DU sl
Al (et @ panall asi o)l 2l DAY Al a8V 2 hedl Gluld e salEaVL
O xd) daxy L (2) Aabeall 1 silE (e 0 a s 2xy @ Agysll) A0 il dda )
(18] 459 ADlally LpsaSall dyll) Ll Ala 3 gy Applsial) sl by ginadl)

1 h? + k? + 2
— = > (5)
dhke a
DAL any oA Loagf 44 5as ana s
V=ad (6)

pmnall 4553 sl DV 5a 5 dpg 520 0o IS w8 (3) dsaal o

&9



gal) 48, oy 3 puana g 9 )3 9 i S gasaS] (e AR 5 aDY A gudall g Ay gl Gailadd) Al 3

Al
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a(A°) dpre (A°) 260(°) (hkl)
5.059 2.921 35.661 (111)
5.032 2.516 41.647 (200)
5.063 1.790 59.955 (220)
5.064 1.526 71.719 (311)

a=5.054(4°) V=129.093(4°)°
gmnall 256y 2y LR Bang anans Aysll) ASEN Culsh o A3l (4) Jsaadl G

galell Jlee¥! Ganys (27-0997) w5l <l ipmnyall 8l o o Jaall 1a b
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|4 a el Janll
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131.87 5.09 Tona ) A8
133.93 5.116 [19]

Al o5aigS Mg i) (g dpeasl DY Ly ) (ilay Aieal) An¥) 7 pad) il — 2-1-4

dalida 3 ))a cilay die alally 1: 1 dsedy 3 panal)
assS )35 Sl st Y Ayysld) Al Ayl Aad) Lad) 2 )ed) L@ aladi) o
Al 22V g hpal Calalal (3) JSA (L AdlSe ) ey die Dalally §pmaal) A8l

i s il dal e Gl §mad) S

90



Al aglad) Al e daaly dlaa
GEN AL ol s palia] dseall 2025 s 13 232)) 47 daal

#-—-ZrO, *--2Zn0O

——1100C|

—

> * #

= P

N—"

>

=

@ —— 800 C|
<

() ##H %

= Tl #o*

20 25 30 35 40 45 50 55 60 65 70 75 80 85
20 ()

sic 1Z7r0;: 1Zn06pasal) S Liuud) dadl) g )ad) cildal (3) Jsil)
Al (pali 5yl cilaa
e Adliie 5l m ilaa die Aialally $panall D (3) JKEN 5 2 hadV) add Alae s
BN I ZnZr0 ;3 Sl Zr0, 5Zn0 i) 2SO skl Les el U
il e (32-1482) 5 (27-0997) 5 (36-1451)

91



geal) A8y g B a2 5 98 )30 9 i3l (g daaS) (pa ABB ) aDEY A guall g 4y guial) ailuadl) Ay
Al

3T ) 2505 cpalill U8 8 pumanal) 2O Apual) 2SN 7))l of (3) O (g L
& Al Ay (385 bl Z70; a5 Y daudaw A Gy sliall Zn0 il
58 5l Cigas Baadd . cile b gyl adl 700°C sl die Ly byumnal) ciligal) oyl
& aad of oKy ) Agyshall sl Ayl o ss o) 3l Sl sy sailall oz eV add
800011 (ST il 8lhm Aa3 83l 3 g lls il (g2l Al

2008y 535l aadl) 505 (adliny Ma3 i Ay sailall andl) 525 () Aajall o2 Nie Jaadls
308y 355 Suda aed selh Aapall oda die Laf (R oaxSall skl b assS)3l
Jal 418 8001 patil )b Ay oS5 Al il Joill (S - daall (salal shay a5ais€)3)
Ll G 9000 dapall () Cpalil) B)ha dapd ady o i) 3lls i3l G e Jslaa
cJaall alal Holall ) sailall acdl 305 80l55 xSl oyshas a5 o€ 3 sl aad apen ¢ Ll
i 2] ol oS3y e Jaadl ol

Y 3525 205858 3 2l e (o 22235 110001 5100007 ) cpalil) 5y)a 305
Adagusy 3215 ae 7 3l (950 Al g o Gl sl sl Lo oJaall Apalal a0 4ad)
1201 p5sS) 35 il Gn alia Jslae JS ol 4dl Jaadls Cun ez has¥) aed Gany il
alatinly sl Alall 4l 42N 7yl Cada it o Lgde Jamal) &5 Al bl agh
il Ay ddas 8 aadsil (High Score plus) zebin alaaiuly oS0 aldsyy Julas
ey 8 Amapall GLBY) ae Candl 138 3 Lale Jgemal) 5 ) LYY anyy @lldg 450
Gilayy die Lallly $ypmsall A€l DAY 3 awsh IS8 d)sall Cul) Gl e gladl)
AAdlia 3]s

2536 )35 i3l (52 2 gt aaill il BO0°C 5lys dayd e §yanall Aigall Ay vie

A(4) JSa aiy Lo taag daddl solaly oSl o5y

92



Al polad) Al e daaly dlaa

A Ae o Gl s el agaal) Jaid 2025 als 13 2l 47 alaall
INIRQ2
2300113 245%
0 ¥ 5009051 256 %
. Baddeleyite 49.9 %
|
ol |
I ( I W T
L DR . A L
Y wAl” 1!"_“" it Hlvr 5 i"v"H“ V1T L:""“”' ik el
RS IR T T T T
50 60 70 80

Position [*2Theta] (Cobalt (Co))
. 800C 5, 40 dio ydanal) aldll Al A el el Sl abity; Judas (4) JSAY
Gilas die . el galal assSH30 ausY o <Y1 Ay sl Al o (4) JSaD (e Laadls
) AaSall Al e s o5 Sy (g)sh Jsad Cigan Laadls 800°C e el 3
Sl Aty A5)lae 3l 2] A (Bl Loay) Baadl LS oJuad) doalal a5l dl)
sl s ) il s g3e of (e 2(7) 5 (6) 5 (5) JSAl iy L 1aag asiS)3l)

Al 3)hadl calaya e

93



geal) A8y g B a2 5 98 )30 9 i3l (g daaS) (pa ABB ) aDEY A guall g 4y guial) ailuadl) Ay
gl

INZRO3
2300113 259 %
4000 {1 Baddeleyite 741 %

3000

2000

1000

Position [°2Theta] (Cobalt (Co))

1900°C 8 iya Ao die juanal) alill Ayidd) And) 7 had) cighal aSl Ly Jidas (5) s

ZNZR04
2300113 24.1% 1%
Baddeleyite 75.9 %
4000
2000 “
()~ EREEEE T EERssEEs T
30 40 50 60 70 80

Position [*2Theta] (Cobalt (Co))
de janall Al Auad) dad) gl cihal aS ALy sl (6) JSd
.1000°C 8a da

94



Al aglad) Al e daaly dlaa

EEN e s Gl s palia] ageall Jad 2025 als 13 2all 47 alaal)
1ZNZR05
6000 W 2300113 175 % o
Baddeleyite 82.5% A
4000

L
£

'S
-

Position [*2Theta] (Cobalt (Co))
DA Ao o jdanal) alll Ldud) dai¥) had) Ciulal aS) ALy (a3 (7) Jdd)
.1100°C

11 Al io agaisS)3lly il (ra Apall AU 4ipidl Gailadll Au)s -3-1- 4
.1000C° s xie dsatalfy
phall da vie Jual) galal (U oanSall e 5S35l 23SY (gyshall Jsail) JaS) 4l Loy
G paal) Bl oy Jlae (8 asisS) s Al 2 o laa Jslaa JS35 215, 1000°C
B a3 e G Liads 5300 Jaad b Aaun o J1s ol 3 s e (Y
vie callly 101 Al die mie Sl 13gd Aypna) ailiadd) Ay cad 1A calill s
S e ASyall DU Al AN zhadl Cada (8) JSA cw .1000°C daal
:1000°C aspall xie Zoalally 101 dsdll die a006S)3)g

95



gal) 48, oy 3 puana g 9 )3 9 i S gasaS] (e AR 5 aDY A gudall g Ay gl Gailadd) Al 3

Al
/\#A
33 —— 1000 C°
— A#
d| 2
*---7Zn0O
# --- Z10,
*
—~ ~ *
> *Q
L ~=3 #
8 #2 N #
a — ~ o *
 — ~ N # o # ,&I\ ~—~
n #9 5 # ]
c # 4 ~= # # R Spct g o oa
= = 8 | =9 g o g
= 23| |7, 22=88 8|8
25 e ) ~
T T T T T T
20 30 40 50 60 70 80

20(°)
Lalally 1:1 dpaddl) dic 25358, 3l5 i3 (a4 pall DB Liisad) AN z)ad) Cida (8) o)
.1000C° da0) sis

(8) JSl (b Bpumnall 5558305 Sl (g0 A5l DU ) sl e (1B panS

(361451 aslail) 5 (371484 dilaidl) JCPDS ilasbaall iy aa 3l
Cua 10000 Al die bpanall DI AR sass aang 4ol AN g Glua &
EVEGIR SRR WY PRRTAFIRE A RIS PR PV [P RN [ UL PRRPVCPS5\ RV AT

2wV € 5 b o5 a Al AN Gl Al e &L (2) A Ely 56 e d A

96



Al aglad) Al e daaly dlaa
GEN AL ol sl n] dsaal) Jad 2025 s 13 232)) 47 daal

Apalal Al Alla 8 dppy Aplsiall dgshdl lgieall G aell ADe (e YL 4521830

:[21,22] 4 AL Judl

1 h? k2.sin?B 1> 2hl.cosp 1
==\ttt Srne, )
dhn a b c a.c sinf

ARl any o3 Jaall Lalal Ay 385 poliiall 25016 3l A€V AT an g pns ls

V =a.b.c.sinf (8)
Clginall o anisS3l 2wy @ Aol ASual Culll danll dadl) Glaa Dl 6
D) 8 st & S s @ = 5.328%A4 dysbae cuilSs (R00) A A8 sal) )L
b = 5.165°4 iyslus iS5 (RK0) CALAN (he b Al it ddans sl dail) lins (7)
€ loa 57 ALY by a sl i
s sl Y Vo sa sdpgg 5260 5 Rkl 5o JS a8 (3) Jsaad) con

(3) dsead
c(4°)  b(A°)  a(A°) dpy (A°) 206(°) sk (hkD)
) 5.111 ) 3.665  28.248 7ro, (110)
5.093 ) ) 3602 28751 zro, (011)

- - 5. 328 2.629  39.771  ZrO, (200)

] 5.224 - 2612  40.051 Zro, = (020)
5.121 _ _ 2527  41.453  7ro,  (002)
5.207 - ] 2301 45748 7ro, (012)

; 5.156 - 1.840 58140 Zr0, (220)
5.136 ) ) 1.809 59270 zro, = (022)
5.134 - - 1689  63.940 Zr0,  (003)
5.153 ; ; 1417 78261 Zro, = (023)

a=5.328(4°) b=5.165(4°) c=5.140(4°
V =139.653 (4°)3
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Al ans Ay (385 sl (o) i3l 2T DY Al san g ana g ) sld) AL Gl s
A(3) A Hlazinly
il 2l SV sa sdpig 520 5 hkl 0e S o8 (4) dsaad O

(4) Joxd
c(A°) a(A°) dp (A% 20(° skl (hkl)
- 3.259 2.822 36.952 Zn0 (100)

5.171 ] 2585 40483  Zno (002)
; 3228 2459 42651  ZnO (101)
) 3.237 1.9 56.147  ZnO (102)

- 3.237 1620  67.078  ZnO (110)
) 3275 | 1472 | 74785  ZnO (103)
; 3.241 1354 82654  ZnO (201)
a = 3.246 (4°) c=5.171 (4%
V =47.202 (4°)3

1:1 Ay agaisSlly Bl G ASpal) aSEU Al clal) aaa Glus —4-1-4
1000°C 5 ))a da,a dis dsalally
1000°C )ys sy die a5is€) s sl (e A€ pal) DB Aol lipal) aas Qs
([23] Aaladl aas Al Williamson-Hall Jsa —¢ygualys ale aladiuly

p.CosO = g + £.5in6 9
dexiiall Al 4a5Y) dase Jsa A = 1.78897A47 5 dyyslll sl aas D :of Can
QL) 5 &1y Agsly B 5 Ol )iy cakaell 328l Caidline wie Kl n el B
Bcosh clyail Sl Jiaiall sy @lldy Jlail) sl L (9) Al aadis o) oKa
4sinf N
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i3l (g sl DU B (mylly Int. (%) 32805 20 e IS ad (5) dsadl G

-1000 °C Bl 4as vie a50158) 5

(5) Jdsaad
skl Int. [%] B (® 20 (°)
Zr0, 14.12 0.2952 28.2125
Zro, 9.39 0.2952 28.7858
Zro, 100 0.2952 33.1216
Zno 94.4 0.2952 36.9501
Zno 32.04 0.1968 40.5379
Zro, 21.41 0.2952 41.487
Zno 44.11 0.1968 42.6414
Zr0, 11.52 0.492 45.7114
Zro, 16.21 0.2952 47.9958
Zr0, 11.03 0.2952 52.7454
Zno 10.99 0.2952 56.0817
Zro, 20.35 0.3936 58.1406
Zro, 30.24 0.1968 59.2499
Zro, 16.83 0.2952 63.9036
Zro, 17.07 0.492 65.548
Zr0, 12.56 0.2952 66.3651
Zno 16.05 0.1968 67.1479
Zro, 11.47 0.2952 67.8588
Zro, 17.67 0.492 71.2915
Zno 29.62 0.2952 74.8044
Zro, 12.3 0.2952 78.3495
Zno 10.92 0.3936 82.6079
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0.015
Equation y =a+ b*x
Plot B 1000 °C
Weight No Weighting
7 | Intercept 0.00504
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0.010 — | r-square(cob) 0.00438
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Determine the appropriate conditions for the
deposition of nitrogen ions released by dense
plasma focus within titanium

Abstract

In this research, a simulation was conducted to determine the
conditions for the deposition of nitrogen ions emitted by the UNU
ICTP PFF (2.2 kJ) dense plasma focus device on titanium substrate to
obtain the thin film TIN. First, using Lee's code, the characteristics of
the ion beam emitted after the collapse of the plasma pinch were
determined when the gas pressure changed. The highest energy of the
beam was 9.1 J at a pressure of 0.7 Torr, and the maximum number of
ions was 1.96x10*? ions. At 1.9 Torr, then calculate the highest energy
of nitrogen ion as 635.3237 keV. Secondly, the distance required for
the ions carrying this energy to reach the titanium substrate was
determined under conditions of atmospheric pressure. The results
showed that the titanium substrate should be less than 0.1 pm from the
pinch in order to ensure the arrival of the nitrogen ions, and any greater
distance would lead to damped the ions beam in the air.

Keywords: dense plasma focus, ion beams, TIN thin fil
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UNU ICTP PFF lga b Cuagidll S b it xie L8paal) Lapdld) cufjially 12 Jgaal

Peak Pinch Axial - Shook Radial
Pressure  current current speed IDV piston speed
P (Torr) lpeak (KA)  lpinch (KA)  Va(cm/ps) (cm /SHS) Vp (cm/ps)
0.10 122 83 155 60.6 39.4
0.20 135 92 12.4 52.1 334
0.30 141 96 10.8 44.1 30.1
0.40 144 97 9.7 38.0 26.9
0.50 146 98 8.9 34.1 24.5
0.60 148 98 8.3 31.3 22.4
0.70 149 97 1.7 28.9 20.7
0.80 150 95 7.3 27.1 19.3
0.90 151 94 6.9 25.4 18.1
1.00 152 92 6.6 23.9 17.0
1.10 153 89 6.3 22.6 16.0
1.20 153 87 6.0 21.4 15.1
1.30 154 84 5.7 20.2 14.3
1.40 154 82 55 19.2 13.6
1.50 155 79 5.3 18.2 12.9
1.60 155 76 5.1 17.3 12.2
1.70 156 73 4.9 16.3 11.6
1.80 156 69 4.7 155 11.0
1.90 156 66 4.6 14.6 104
2.00 157 62 4.4 13.7 9.9
2.10 157 59 4.3 13.0 9.4
2.20 157 55 4.1 12.1 8.8
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UNU ICTP lga b cpagilll & bida it i Admall L) cfially gl 13 Jgand)

PFF
Pinch Pinch Pinch Induced (I;L?]ssrp[a
Pressure  radius Length zp duration voltage Ni y
P (Torr) rp(cm) (cm) 1 (NS) Vimax (KV) (x 1023I/m3)
0.10 0.13 14 4.4 30 0.1
0.20 0.12 14 4.9 29 0.2
0.30 0.13 1.3 5.6 30 0.3
0.40 0.11 14 6.6 27 0.5
0.50 0.11 14 7.3 25 0.7
0.60 0.10 14 1.7 23 0.9
0.70 0.10 14 8.2 21 11
0.80 0.10 14 8.6 20 13
0.90 0.10 14 9.0 18 15
1.00 0.10 14 9.4 17 1.7
1.10 0.10 14 9.8 15 18
1.20 0.10 1.3 10.3 14 2.0
1.30 0.10 1.3 10.8 13 2.2
1.40 0.10 1.3 114 12 2.4
1.50 0.10 1.3 11.9 11 2.5
1.60 0.10 1.3 12.6 10 2.7
1.70 0.10 1.3 13.3 9 2.8
1.80 0.10 1.3 13.9 9 3.0
1.90 0.10 1.3 14.7 8 3.3
2.00 0.09 1.3 15.6 7 3.6
2.10 157 59 4.3 13.0 9.4
2.20 157 55 4.1 12.1 8.8

:UNU ICTP PFF 4iict) 48 aall Ll jlga oo $aball cligh) daja (ailad
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(3aal) Lol dad HLes) a pyaball clinl) aja (ailad slay @ Lee 2 alasiuly,
Sl i i aie (0 Lleay ) Gl ayaball il sae (cilisl) deda dils

(4) sl A sz gall i) culsy 2 Torr ) 0.1 Torr (e s il

UNU ICTP PFF lga b Cuagidll & Jia a5 die cilis) aja gailad 12 Jgaall

lons flux lons Beam lons lon's Ener
Pressure Job Energy Number (keV) 9y
P (Torr) (x107 m2s?) Eb (J) (x101)

0.10 1.8 4.1 0.4 635.3237
0.20 2.5 5.5 0.56 617.1074
0.30 2.4 6.9 0.69 621.3874
0.40 3.4 8.3 0.89 577.9772
0.50 4.1 8.9 11 529.2273
0.60 4.6 9.1 1.2 485.1433
0.70 5.0 9.1 1.3 445.831
0.80 5.2 9.0 14 411.5273
0.90 5.3 8.8 14 380.2484
1.00 5.3 8.5 15 351.553
1.10 5.3 8.1 1.6 324.5526
1.20 5.4 7.5 1.6 284.8052
1.30 5.3 7.0 1.7 255.9207
1.40 5.3 6.6 1.8 230.7106
1.50 5.2 6.1 1.8 207.3459
1.60 5.0 5.6 19 186.0169
1.70 4.8 5.2 1.9 166.4736
1.80 4.5 4.6 1.9 148.5928
1.90 4.1 4.2 2.0 132.2594
2.00 3.5 3.7 2.0 117.0823
2.10 2.9 3.2 1.9 103.1678
2.20 2.3 2.7 19 89.96496
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Synthesis and Characterization of Some
Mixed Metal Complexes of Creatinine and
Adipic Acid with Metal lons (Zn2* |, Cd?*
Co?" , Cu?* ) and Study of Their Biological

Activity

R.Salim*, F.Hazwani**

Abstract

In this research, new mixed complexes were synthesized using adipic acid and
creatinine with metal ions (Zn2z*,Cd?*, Co?*, Cu?*) in good yields.

The identities of both the ligands and the synthesized complexes were determined
using Fourier-transform infrared spectroscopy (FT-IR) and ultraviolet-visible
spectroscopy (UV-Vis). The electrical conductivity of the complexes was
measured, and the study results revealed that the complexes are non-electrolytic,
binuclear, and tetra coordinated.

The biological activity of creatinine and the synthesized complexes was studied
antibiotic gentamicin against the same bacterial strains. The findings revealed that
the compounds were capable of inhibiting the growth of Gram-positive bacteria
but showed no activity against Gram-negative bacteria—except for the cadmium
complex, which showed high effectiveness.

Key words: creatinine, adipic acid, mixed complexes, biological activity.

*) master student, Department of chemistry-Faculty of science-Homs university
Homs-Syria.

**) professor of inorganic chemistry, Department of chemistry-Faculty of
science-Homs university Homs-Syria.
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(R, = R, = OH).
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[Co(L1)2(L2)Cls] | 3177-3208 3344 3255 1716 1641
[Cuz(L1)2(L2)Cls] | 3193-3230 3341 3267 1700 1657

S yumnall laieall A ally dpmnind) (38 AaiY) Lkl (11, 12, 13, 14) J&&Y) ek,
NS A Amax=272NM s 1 A3 o 5002\S5 Glijl) gdine b add EOG dgmg Taadly Caa
Ly o daall ¢ lgial dags (Mo7™) S sSN) JERY] i A5 aspealslly lijll (gaina

-(C=0) (aaall; ((C=0) 5 (C=N) oolySl s33le dasaie
Jid aspanlSl) Sine & Amax=308NM 5 il diea 3 Amax=312nM - 2ie Al Al L

5 oSV il (e <8l A S 21530 i sile ag (nom¥) s 5N Jly)
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vie FIEN Al WL SY) Al JIY) s il Al a8 @)
oA JEN) Jid psaedlSl dae 3 Amax=500NM 5 clijll déxa & Amax=496NM
s Gmeall silall €Y @l e saldl A i<l #1039 I ssile a (no1¥)
SV dmsall JIbY1 s canlyi)

JEN) i a5 Amax=272NM die 185 JoY) CllysSl) dina 8 and Guad dgag Jaasl LS
5 (C=0) oaslSll saile dagaie Lals) Ao el ¢lgial daii (Mo7*) (s 58N
SN JEN) s Amax=304nm aie Agll Al WL (C=0) saeall; (C=N)
b ) 5 oSSV @by e 9 BAl dns SN £ I ssle ay (noT¥)
Jii Amax=492nm xic A Aadl) W . SV L gall JIskY) g caalil Alls ol <))
silall € 1 hd e syal) Ay 5SI 2 1y Y1 ) sdile g (nom*) g 5SN) JlEy)
DU Gixile dusalally eyl cpiiadl) Wl 58V Lgasall JIskY) sad canliil s aeall
ellig gyad) Aally iidasiyall NS 4 adde 8 Lae 43 Amax= 608nm,660nm xie d-d
- Aaea) 5Ll w2l A

SN JEN) i s Amax=272NM - die () aed apl Guladll dine 8 el Laiy
(C=N) 5 (C=0) cuslsll sile Aasie Laly) o sieall ¢lgal dam (Mo*)
Oe JSI 3l A 5 213 I 8le 4 Amax=308NM xie 4llls. (C=0) (aenll
Aadl) Wl 58V dgmgal) JIskY) sa i) il sl &l & <)) 5 SV @)
2950 1Y)V sxile oy (Nom¥) s 5SN) JEY) Jidh Amax=492nm xie £
Aaills. SV Aongall JlshY) sad ol Al (meadl 335l €Y1 @l e sl
NS 4 ade s Lae A3jlie Am=504nm xie d-d JEdl sxle 3adl dadiie dal)l
CAgaed) sl we bl Aags Glldg pall Alally iyl
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Abs
0.18
0.16 y— 272nm
0.14
0.12
0.1
0.08

312nm
0.06 r

0.04 '/

0.02

496nm

0
200 300 400 500 600 700 800 900 nm

[ZNo(L1)2(L2)Cl] siell (uv—vis) i :(11) Je

Abs

016 272nm

0.14 '/

0.12

0.1

0.08

0.06

000 ( 308nm

0.02 f—SOOnm

0200 300 400 500 600 700 800 900 NM
[C2(L1)2(L2)Cla] aiaall (Uv-Vis) Caka :(12) Jl
Abs
035 (.272nm

200 300 400 500 600 700 800 900 nNm

[Co2(L1)2(L2)Cls] ainall (Uv-vis) cada :(13) Jeid
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Abs
0.6 Abs
(—272nm o 504
504nm

05 a
0.4
03 ( 308nm
0.2
01 (492nm

0

200 300 400 500 600 700 800 900

[Cua(L1)2(L2)Cla] saall (uv—vis) il :(14) Sl
1§ panal) cldinal) B il e Sy Al Sl B Luld-4-4
0.01 ) JA 4000 Zaplall (335 s panall dpaaal) Ciliinall 3 HslKH ggine o CaiS
il (ge (0.05 gr) cauals (DMSO (e duulie 43S g jumaadl Jaed) sixall e (9
il ae s ) e o bl sae Ll Cilially AQNO3 kil ¢ Ll sa2aall duadl)
Capal bl 5)S )l sl dgag are o Jay lae lainal) aen & cauly JSi Al
Aadl) i Cigual D 2y S Ay 4pAT G 3V Gmes (e ki sae dieall Jolad]
C A wlal 38 8 sl g ey Las 35S0l el (and ) JS5 Jas sl
G5 (DMF) aual oy58 Uifine (53 Canda pladisly Spumsall clainall 26l eI 20800 (L8
AidieS e Cliieall ppan lSE 2008 Jaall 48U LoV ey 1Y) pa (3) Jsaal
syanall Cilaieall 4 gall 40050 AU £(3) Jsaal)
Al gall Ayl gt A2BLL)

Comp.
Q1.Cm?.mol?
[Zn2(L1)2(L2)Cld] 13.8
[Cd2(L1)2(L2)Cla] 19.6
[Coz(L1)2(L2)Cl4] 29.7
[Cuz(L1)2(L2)Cld] 21.3

Aol i) A Gnal) dpd Ay —5-4
C phall e ddle @ilays de Saad) daji 5 Cum waill Aph P e i) Casi il
;oL LS 800°
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GV s e 1.5MI 4] Caals dyjha diia 3 i) sine (0 0.0391g s &
Lgal (S8 ¢ Chuaiy 4ol 30a1 800° C daall ia dpajill 23 23 3Kl
.0.0082gr 4335 S5 ZNO il ansl

Zn (= 65.3778¢g e 5523 7Zn0 = 81.3772g IS

Znge X oo gsiai ZnO oe 0.0082g S
X=0.0066 g

taaall & L dyleal) Al

66
x100 = 19.3112%

0fy — —
Zn% = 50341
[Zn2(Creatinine)z(adipic acid)Cl2] — 27n
645.006 130.7556
0.0341 Y
Y=0.0069
Siaall b il k) Ll
Zn% = 0.0069 100 = 20.2346%
M= 003210 T AT 0

O Cua clgilaies B Guladlly LSl apaanlSll alae st Clua o3 Adplall iy
ehind) b el A patl) ol Apladl o) (4) Jsoal)
il b olaall danpadl) candlly dyadl sl (4) Jgand

Comp. Metal ratio
Calculated % (Found) %
[Zna(L1),(L2)Cl4] 19.31 20.23
[Cd,(L1)2(L2)Cls] 29.78 30.51
[Coz(L1)2(L2)Cl4] 18.16 18.67
[Cuz(L1)2(L2)Cl4] 19.13 19.80

Faseall el i e pemaall Claaall A8LA Aulal) Al pal) e Talsie)s edlef ani Wl dags
sad) elsel) 8 Ay b yine 5 gl Al cilaiaall o3a s [M2(L1)2(L2)Cla] duslad) it

bl ey
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(]

ﬁ
HO——C—— (CH,), —C OH
v \
Cl—M—l Cl—M——Cl

(0]

NH
M= Zn?*, Cd?*, Co?*, Cu?*
Sycanall cufiinall da hall du ) Aipual

NH,

Bydanall cildinall asissll BLED duln —6-4
salall (e A s (do [ abesSae 100) 3:S5h  Bpuanall Cilaieally uafilySl) (e A a0
S il Jise A el aladinly (Je [ sl S0 100) 3850 (GE) (Omaeliin) dpmasall
Gsa ki Jow Gl e clilshal dauls 3LLY) Jaly @lidl Gauagse (DMSO)
aball Zalu dadiyn 5 (Staphylococcus Aureeus) all dulay) dagim (g5a3 ¢ (8mm)

36.5-37°C sl aussll 3)la dayd ic 4ol 36 5adl unmall 235 (ENterobacter)
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Ll aglal) Al

e b

poles i)

2025 pls 13 32l) 47 sl

Staphylococcus
Oiespall olad Bpasal) Claixall Layfill (3lalic :(15) JSal
O siall olad 8 pmaal) Cilaiaall Jaydill HUadl ¢ (5)Jsanl)

Enterobacter

Tkl Sk [ Al 3 e Linlgs
L)
(mm)
20 100 pgr/ml creatinine | Staphylococcus
: Aureeus (S.T)
25 100 pgr/ml Sl 3l Nsa g al_ad) Ayl
27 100 pgr/ml PPTPXIN| 20N
22 100 pgr/ml Sl ST ddma
19 100 pgr/ml el daaa
25 100 pgr/ml Crmonlaliia
100 pgr/ml creatinine Enterobacter
; pl ol Azl
- 100ugr/ml Gl 3l Niaa
23 100 pgr/ml PRTPRLN{JKPN
—— 100ugr/ml by S ddma
- 100pgr/ml il daxa
25 100pgr/ml Crmonlaliia
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e Ll spmndl) Cilaiaally il SI ((sad e Alla) Janiii Bhalic 3sa (15) JSal (e Jaadl
idld g) gasi ol Laiw aball dulay) Aagiad) dal e (Opesleline) Zasasall salall Jail) dikaie
salall Lagiil) didaie ae djlie Al Alled ol A asnadlSl diaa pliily ahall dple olail
IS o i o5) Jsaall pease 5o LS clinall Taiil) 3lalia ki (el S (pe5 - Amayall
bl dplal dagipall gai Lyl o 5)d85 dille Adled llidh B pmaall Cilaieall 5 alSl) e
- 23mm il Al &l 3 cagmenl€l) diee Jai Jal (e alad) Al
scaladially claliiad) -5
() oolead) Dl ae V) (many ol KU saaa Adalide Cildine jpand 251
auleall dae by (sl Al Claiaall (f ang 3 s a3y Zn?*, Cd?*, Co?* Cu?*
Cn Lo V) dildae DA e b janadl Claieally lihipall e JS dosa canas =2
Cyelal Cua ¢ (UV-Vis) Aipall s dmnind) (350 328 Adlaay (FT-IR) ¢lyeal
yandl Claieall ds el faall o Ll Al il
bl dala) afiba o Spmnall Clabaally Gl U daglond) Akl Ay 53
il 43,les5 Enterobacter o)al) 4ulu 5 «Staphylococcus Aureeus (S.T)
e 8 Ll o 0 aBhal) s puds o pasalind) Lmaal) 32lal) Adlad ae
) dnlus dagindl e Qe (e 508 e Lain alall dnlag) dagipall gas ala)
Adle Al ol A o saaalSl) dina o Ll
sl e i) Glaeay aslSI aladinly dabide A Glaine ¢ Lkl &5 —4
oA AglEnl ol
Aagla gl 355 o)Al alealy il KU aladinly Aalias dpaee s g Llaual & 53 =5
kS g Sl
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CBe+Zn) dogliioll yia v Julas o daulya

Ege=(40-60)MeV .3:d dilla

Oldga galgd) ae. . cubill e dasa
& L judl) ?ué gﬁ K{wi] ag il e Lsadl Galaid) piuals Gl
umaule—egw\a,ﬁs Umaul@—e‘gw\a:ds
: padlall

Ialaie | (4Zn) Caxgll 315 e (OBE) asslypull sl jiaiil (gylas Jalat alal) Jlaall 138 sl
ol euladl) pEll Aaplay Ay pdl) iiylay (DOM) o) Spall zisaill e
Glaahlll aaat ) Al cuald 5« Ege=(40-60)MeV AWl Jadl jen (VMA)
Aliaial) A5l el pasall ol 5 ¢(Aeailly Aiall) 48 pal) i paSI dhm ) dpenriy)
il Clua ) ALY ¢ gl dalal) dgpal)l liseSlly ¢ Al Ayl (e s iell
po S an ) paniag Tl bl il cpelil 5 ¢ Jelill ddealiilly A0S0 Gyl
plie Lsale 08 Aulie oy 3 A0 lipal) oLl Laatlly dumasal) UL
Gl dipl e it dlly slde) ) @il (gieds ¢ Dmanall Glisall 8 DU

¢ il bl (mny

Ayl (3l s il a8 el ) Apalad) il gil) (e A sana il 5 QL) g
A dygsr daail Jasill
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:alida) clall)

O psl (gaaiil) sl ¢ saSll ((VMA) agiall g nlaall Cupil) Ayl ¢(ggsill iasil
e lill el pdaiall (Al 45l

Study and analysis the scattering of the
(°Be+%4Zn) system using the variational
moment approach (VMA) with projectile
energies Ege=(40-60)MeV

Abstract:

This study presents a theoretical analysis of the scattering of a (°Be)
nucleus off a (®4Zn) target nucleus, based on the Dispersive Optical Model
(DOM) and its associated method known as the Variational Moment
Approach (VMA) within the energy range of Ege=(40-60)MeV,
The investigation led to the determination of the geometric parameters
characterizing the optical potentials (real and imaginary), as well as the
numerical values of key physical quantities, including second-order
moments and their corresponding optical potentials. In addition, total and
differential reaction cross sections were calculated, The results showed a
clear and substantial agreement with both reference and experimental data,
except for the imaginary potentials which exhibited noticeable
discrepancies compared to their counterparts in standard parameterizations.
This deviation is attributed to the reliance of those parameterizations on
fixing certain geometric parameters a priori.

Finally, a set of scientific recommendations was proposed suggesting the
extension of this study to include other nuclear systems.

Keywords:
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Nuclear scattering, Variational moment approach (VMA), Dispersive
optical potential, Second-Order moments, Reaction cross
sections.

Yoy

P Aadla
Cilaglae o ojig Ll Dkt (Xipaad) oLl 8 Lli) acalsall (g dygsill Dol 2
Gy aaig o [7] Lpgsill lapn) G 48N Jlal Ty ¢ ggill A1 S Jsa dad
Caall o il gl gl agdl Aleld gl ST e saals (Scattering) el
3L b aSa Balal) lghe s () AW Clasal) alsd o Cam ¢ [8] Aggsill iy
g Sy g illy lisig ) Slaseall 038 Jsa Libyna of 5 (sS) ysans ashis
sae clslae cojadl 88 N ¢ [17] s pshaiy uadi] RS s Adls e (Clasanlly
oo Slasaall oda ool 8 S Al Gl agdl ey Gailnd Giabs slde Jd
AN RN Caal sange Aplas ) deasill 5 ¢ (58 Clapunll gy Ganll Lgazan,
Adl) Dbl Agssill Gl Aapls Ciuad ALl Agylas b Jl 8 (33 Ay ) slsll
cilial a8 lygeall Gl dagiy ¢ [12]Clisas Cligmaa sae dsasl clldy (51l Adalal)
Ligsll Galall (mey jaueit DA (e i ) As el pulu) dyssil) 23l (he de sana
Shell ) 5l # 350 ¢ (Liquid Drop Model) Jiladl k8 73 5a) a5 Wl gy Jsanally
Optical ) (Ssal) grad z3saill ¢ (Collective Model) elball z3saill ¢ (Model
o 15> « [3] (...¢«(Independent Particle Model) 53 giall dasual) z s ¢ (Model
4 e Len (e Gl ann o3 3a3ne laad ) iy 3Ll 03 (e z3ges S
1 1o 2y ¢ Bl 13a = )la lpdad vie 56y Lo e 43S0 el libanall (e 6 hm pusiy
apail ¢ Uye Uylai [y} 4ba gy (DOM) (g2l Jiguiall g dgaill alasind ) sl 138 3
g paall Aashaial A laliilly dpmpal) plaliall ad Cliss A8 gall lgasll S5 i)l
il (bl il Al Mty (cpadd) oo Tam) Al Ll Gldle e
Ll ile a5y ajisi Al (VMA) J)Lial (Variational moment approach )
Loagll AB PlA e (Ladlly  Adal) Sl el gaa gn Al
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(°Be+%Zn) daghiall jiad s g du )

.....

& Anigl) Glpsidl e alsi 8 aala L < [8] (Dispersion Relation — DR)
zasaill Jagyd (38 Dl patiall Bl o S Lalw ¢ Jadd gl

ddiand) Cdaa

(*1Zn) sl Giagll 31535 (OBe) asalil) 155y Aokl Ayl il Capa s

A3l Jlae (e (Alaally Lagall) 4l b gl K5 7 iy 523m0 dpualyy Ly
Llalilly dpmpell Jelill phalic af apad ) 2Lyl Epe=(40-60)MeV (sl
gyl de slaiall

PGyl @b
DOM (52251 gl 7 dgaill dpualaddl) cilissal) Y
Jiiai e (3l + 35 ) gl Jeliil) Casa 53 & (DOM) gl (A suall 23 gaill aing
DAl ARl aay S e S gem (5 5450 (Mean Field) (ol Jial)
U(r,E) = V(r,E) + iW(r,E) + Vi s(r, E) + V. (r) (D
Agull a3 aladl e aals JSa) dawssll Jiadl of (1) A8l (e aase 58 LS
[26-23-18-16-14] :ssill Ll .,
SV ealias e calliys (il gsaS) gl Sl adal o384l 2 V(r,E) .1
puiiiis AV(r, E)  4p0anl) dealisadl oo 406l Viyp ld JSla ()5aS daalise e 4230
Gl e g (AV, (1 E) 4oas eaay AVy(1 E) Anas doadan) i€y )
1(2) AL
|74 (T',E) = VHF(T,E) + AV(T',E)
V (r,E) = Vyp(r, E) + AV4(r, E) + AV (r,E) (2)
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S e e ally Laf (Galiaial) (5a8) (gl (ppall L) 538 2 W(T,E) -1

ks Wy (L E) eaall pabaiaV) (5aSy Wy(r E) adand) (alaidl) (S
:(3) Bl e

W (r,E) = Wy(r,E) + Wy (r,E) 3)

ardls S gimndl wiall C Jaliiall LW (Say sag tglaal) ) G5eSIVi(r, E) 2
[6] 406l Al Janys ¢ L (5)laall

VLS (E )

. L.3 4
47,5 g g(st) o (4)

VLs(r, E) = —

5

JUITEN

clsld alll Adghian i (

claall ayall e jamy Adshian it

cal) ) oSl L) ity L) o Uy Gl s g ()

P'l\grl

A ALl Al Ligadia S dal (e (amy 1 aslsSU 58U Ve (1) -3

Vo) (ZZ’62> (3 72 > < R
c\r) = T 052 T = Ke
2R, 2R:

77'e?

(5)

Ve(r) = ;T 2 Re

Gy oy Jia Jun day ) U Sall 038 Apaly )l 43t 3 gaadll Jgall 2 3salll peny
gy Aalee (& haugll Jaadl 1 ) dlg cAaadly Bygean (g5l il dplee  Slay
coonlape s Abialilly Jelill Ly pal) pdaliallS A8l5l bl CGlus ity Las cdinsall
[11-9] 3t 4Dl (PIA e Sgaall ¢ peSll Jiaall Jinll 13¢) Lluagill dapall aas
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U(r,E) = [Vyp(r, E) + AV4(r,E) + AVy(1,E) |

V,.o(E .
+i[W,(r,E) + W, (r,E) | —L).g(xw) L.3
4ris.ars

+ Ve() (6)

iy Sl Al Al iy JY) ol e 05K (6) AR GlisSa e 038e IS )
s S hlite oy 53850 o8 Jin Cimy sl GsaSl) of Slie) les cdphi dails
[2] OsuSlumags (y5aS Arpa b 130 sl 5y Caagl baslaie) (Say dapa Juadl Gld

401l (Wood-Saxon form)

V(rE)=Vi(E).f(r,R;,q) (7)

debe (7, R}, a; ) Ao} sz q; «(Lhidll anl) Ry =7 *A% ‘o Gaa
AUl AMall daey g dyull

1

a;

[24-22-8-4] VMA ipngie okt cilgha @ Ll

f(r.R;.a;) = (8)

[1+ exp ~(

(sl aaall) oy pall (gha cpdasss ) dgaagll (11) AL Ad5l 030 jasa el
zliul Je acluyy dglua gllhaall Jsall ¢Sl dpunigl) Gl ypaiall sae JIa) 0550 g
iy s +(6) A 8 el (o35l (15080 lisSa (30 (380 IS0 canlial JS2I
o>t paye b Lads ABlall Lehanls AV Abalilly Jeliill Apn ) adalial) elglal aa

il gyl Y1 (e Al o3 kLo L) &5 ) cilshaal
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p Ul Gy lld 2y (6) ABDa)) b g gal) (gpsil) Jinll i €a a1l
SV bl aaa 2y (Ofiealus o Callly sed gaal) oSl Agall 3Sal dually
pALEl) ALl (o8 — 55la) () 9aS Aliaal)
[r2]yrEF
Vyp = ——— {explayr (E — Eo)]}- f(xXur ) 9)

IHF

axdl Jiay [12] 4 5 «(Wood-Saxon form) 4l Jeles dxpa Jiay f(xgp ) i
LI AL s (55— l8) (58] A Al (pe

47TRHF 1+<

3 A4 )] Vur (E) = gur -Vyr (E) (10)

2
[T ]HF Ry

(A AU JMA (ye Laanand wid (Raamally duntandl) Lo sis Fonacll 2 daaLisal

2 wy (1, E)dE
B =2 6 = 8 | G- 5~ Ey
Eg

(11)
wy(r,E)dE
Eg)? — (E — Ey)

AV,4(r,E) :%(E— Eo) ](E —

0
2 (Wd ~bdl s Ww aaall) 4l Spall (pasll L) 34l N
2agllll (12) a8dladl aladinly (dd)sall ALanl) o hall ad naats alag) 2y

Jwa(E) = ?T[ Rud [1 +1 (naWd> ] Wywa(E) = gwa Wya(E)

A,A, 3
(12)
Jww(E) = 7 Rivw [1 +1 ( Dww )2] Wi, (E) W, (E)
ot 2 _ _y

Jur(E) = Jwa(E) + Juw (E) = 47A f (W, (r, E) + Wy (r, E)|r2dr
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Ggadandl) 4033 el A Apal) G ps3al Sy (B)e Jiyg (B) ¢ Jopq(E) ¢ am
(Brown-Rho) sy ABle DA (o 333y ¢ il e (RS dsenall,
[10] :a.)

]Wd(E) =]W(E) _]WW(E)

(E — EO)2 (E — EO)2
{(E —E0)2+p2 (E—E0)?+p2

- P2

} (13)

Ayl aaah Clyaie oas «(Brown-Rho) () —gshy) ¢laws Jid (py, P2, B2) s
dalls vie gl dasall Dpasall aiill pe Afipal) (e agdall Apaaall il (p Al 5\Slal)
Jelall de il ciliginall Gaibady Bl jueb g dad8l) Al Jis (Ep, E) W Gass
‘—‘.—.‘bm L.eJ‘; U‘J)m‘

Lagal) Jidygpd Aslaa Jola slay) : L
33a3 3a llyy (6) ALl pempal) (e () Al Timpall Laingd Allae Jad
el Uidany (53 <[S] (Spi-genoa) melind) alasinly chxigl) sellansy 43lisSa alals
Fam el paliall Gl 8 ey (gl sl ulemy i pall L) Gyl el 3yl

c2anl) Y Jlae e ddeliily dijall duloalil)

[17 -l 48Dall  Jaat deadiiveall dungal) jaing pi lalaa (o) Cua

d’y  2m

Y E—w= 14

dx2+ n 2( DNy=0 (14)
(27r
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L) a glal) Aol
O gaa salgd) 2

Gubdll e dasae

waas dnaly dlas
2025 als 13 22l 47 alaal)

: Bl itis

G5 Aapdicall Laaell Gllually Lmayall Gllall Jidas aey A4l Gilghadldl e 2l

43993 o shatally dualad) (Adeailly A iiall) A8 guall ol gl duigh Clsiahlll a5 L 1
Jsaall 8 e s LS Ege=(40-60)MeV saadll Sl Jladll e (PBe+%4Zn)

(1)
E Vv Wy Wqy rv av Mw aw Id ad
(MeV) (Fm)
40 | 219.168 | 49.014 | 35.037 | 1.415 | 0.661 | 1.358 | 0.646 | 1.358 | 0.646
45 | 210.843 | 55.233 | 31.554 | 1.406 | 0.661 | 1.358 | 0.646 | 1.358 | 0.646
50 | 202.311 | 60.696 | 28.314 | 1.399 | 0.661 | 1.358 | 0.646 | 1.358 | 0.646
55 | 193.77 | 65457 | 2538 | 1.393 | 0.661 | 1.358 | 0.646 | 1.358 | 0.646
60 | 185.337 | 69.579 | 22.761 | 1.389 | 0.661 | 1.358 | 0.646 | 1.358 | 0.646

Vso:0.56o MeV

rso:0.590 Fm

aso:l.025 Fm

Ao glaially Lalall (ALaslly dgiall) 4 gl i palll Lpurigh eyl o (1) Jsaal
(VMA) zelidl (e lgle Ulas 3l (PBe+%4Zn) a5l

Bl o aldicly (Apeaalls Ladaull) 4l el Sall ApBl A5 all (e agiall cand 2

t (1) Sl maase 5o LS Lily culing ([10] (Brown-Rho) sy —¢shy
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Jw (MeV Fm3)
150 4 A
120 A ]
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o E (MeV)
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Jwv B Raow Jwd B Raow Jw B Raow g Jwv Koning ¢ JwdKoning 4 Jw Koning
O Jwv SPI & Jwd SPI A Jw SPI m Jwv Yongli & Jwd Yongli 4 Jw Yongli

(°Be+54Zn) a5l daglanall daldall A1V oy A5l A5 5all (e a3l st Jiey (1) JSa

Jw 28V 5 Jwg (E) sdand) = Jwaw (E) dpasall) adiasll agsall of (1) JSa0 (e Jaadls
Ladandl bl apals A oall Gl agays ¢ AUl gl liliae obu a5 ( (E)
¢ 3l Jalay (el Lpiany aa lgiudling ¢ DlislS gill dlledl) 4.8l Cua (0 dpanally
8aly) pey (Atiiial) U Jlae) ol 3 Adled JST 5&0 datadl il of s
aall G gl L Jaad 5 Jeliill e iy 4lad ST dpenal) cul il s 430
(Spi Genoa- VMA ) zelill (385 dysusnal) 3080l agiall 5ly (sl A0l adjelal 52
paat 5 elly B ey o Al o Unusll aan Aiag dana S5 3 e ¢ (Auball mil)

VMA dagid g ¢Uassll

Eo P2 Pw 2P
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Oégma gl 2o 0] cubdl) e daaa 2025 sle 13 21l 47 Ayl
(MeV) (MeV.Fmd)
1 11.5 41 136

VMA ey islall dtigl) ¢ Unnsgl (2) Jsasl

e gl () ALY ¢ Jsall 05aSl) ddall agjall dnaall ol ) Jlagill &5 .
& mase s LS gl gogll Jiadl Al Slpall il §ien Las b= S)la
:(2) J=al

600 - T
500 _]r (MeV.Fm?)
400 4
300 4
200 4

100 A

E (MeV)
0 10 20 30 40 50 60 70 80 90
—Jrvma ——Jhr vma @ Jr Koning o Jr Yongli

g 2l dalaiall ZLLY AN A e ajes sl ajal) cilyes (2) Jeal
Lnmsall 16Dle o Dbl el Zpnsal) ol G 3l BHA (2) S n oDl
fsg el (g0l Lalal) Ay el ilidanall deall Capmgill e AT Jibs 1aa5 [21-20]

Fusg el (sl paead (9T Aga (ye Apigh) o Uansglly iyl paas b d8ally a1
L) A8Uall Jlas ana

Jalls (3) JSally (Apaaally ntaudl) Aballs Lgdal) 4 sl Wl pell) o - livid 5
HE lA.o.'Aﬁ (4)
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400 -
Vr
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Vv=-13128E + 265.21
300 A
m Vhf 250 Vhf=-1.7103 E + 240.34
200 -\
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Vr)) 100 4
50 4
—_— 0 E (MeV)
Vhi)) 0 10 20 30 40 50 60 70 g0 90

Ay el Aashaiall A Sla 05aSy sl () 5aSh AUl Zasll Jiay (3) JS)
VHE(E) &t 55 01585 VW(E) (dall (saSll 28Ul il o (3) &) (e Baadls
Al ANV Sle e el Sy carsall Bl Jlas e olad 4l v iy o
U e Ao apan i€y LAl 038 PR (e 4l i ((3) JLN e daia sall cliDlally
& Anasall Gl s alil) San 1385 Al dad gl dal (e b gilas Adial

Byl Al il ghaall CuilS Lagas dabida dglla shlie
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1.35

Asgpaal) Ao shaiall 8L ANy sl Ll Caiat et Jiey (5) JS
e xSl ball elal [21-20] dmajell ULl e 25)laally (5) JSEN (e Jaadl
llyg A Ll U< pe o EIY1 all) (pay cAdlide Agla o e A pal) Lol (he 20as
O3Sl Apaigh bl ey il Ayl o i’ gl B3 oS dmasal) i) oY
I il e Dl ) clull ey Y 13 Mg ¢ il Coa Lgtagy Sigual
L Canglly 48380y Alalisall sl e Yy el
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£ 3pal) Aullad (350 (gl Al pall Fgaily el el e Lgigliay <Ll Lol i
relld aiagy (7) Sl (6) JSlls Aiy finsill dlee 3lSlas b

2400 4
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800 1 %
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