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The Modeling of Single Event Effects of
the Incident Proton Beam Within Energy
Range (1 KeV — 100 MeV) on the
Silicon Flake

Abstract:

In this research, had been modeling the interaction of energetic
proton beam with a target material (silicon) by using COMSOL
Multiphysics program, for studying the exchange of energy between
the incident ions and atoms within the target material, which forms
the basis of a class of interactions known broadly as Single Event
Effects (SEEs), that are by using dedicated features in the Charged
Particle Tracing interface. These features are used to compute the
average distance traversed by protons in silicon, which is then
compared to empirical data over a range of initial energy values,
and by using an Auxiliary Dependent Variable to compute the path
length of each ion in the target, the average range of the ions is
computed. This average range is then compared to the projected
tabulated range under the Continuous Slowing Down
Approximation (CSDA range).
The particle trajectories are computed for initial energy values
ranging from 1 keV to 100 MeV. In general, as the energy increases,
the particles move in more linear trajectories as their deceleration is
dominated by ionization loss. At lower initial energy values, the ion
trajectories are dominated by nuclear interactions and the ions tend
to move in random directions.
At lower initial energy, the CSDA range and projected range differ
significantly because the ion trajectories are dominated by nuclear
stopping, which causes their energy to change discontinuously and
also deflects them from their initial direction of propagation.
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The computed path lengths then show closer agreement to the
projected range than the CSDA range.

Key Words:
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Scattering of deuterons with an incident
energy of Ep=(50-70 )MeV by copper

( Cu®) nuclei using the variational
moment approach (VMA)

Abstract:

This study aims to analyze the elastic scattering deuterons (*H) on a
copper nuclei (°3Cu) within the energy range E4=(50-70)MeV using
the dispersive optical model (DOM) and its known methodology via
the variational momentum approach(VMA) .the focus was on
extracting the real and imaginary parts of the optical potentianl
characteristic of this interaction and determining the second —order
moments in addition the total and differential cross sections were
as a function of energy .the results showed very good agreement
with both reference and experimental data ,although some
discrepancies were observed in the imaginary values ,likely due to
reliance on parameterizations referenced in some classifications
.the study concluded with a detailed physical description of the
nuclear interaction, and suggest the applicability this methodology
to other nuclear systems.
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The Time Resolution Power Related to
positron lifetime measurements

Physic Department — Science College — Homs University —-Homs —
Syria

Abstract
This research includes a study several parameters of the positron
lifetime spectrum ,including the time resolution power FWHM
and the Gaussian exponential ,mathematical functions , these
parameters are of great importance in measuring the timing and
duration of nuclear events , particularly the lifetime of various
positron types in numerous materials, using scilab software, this
study investigated the relationship between the standard deviation ¢
and the time resolution power FWHM selected reference
spectroscopic systems findings revealed a proportional relationship
between them. Furthermore, we investigated a spectroscopic system
utilizing a multichannel analyzer (32,000 channels), it was found
that the time resolution power in a single channel to be 50ps , study
included the energy resolution power for a set of radioactive

isotopes ¢°Co, 22Na, '37Cs, **Mn and findings demonstrated that it
depends on the specific radioactive isotopes where found that the
best percentage resolution was 9.32% for cobalt ®°Co .

When analyzing the cobalt isotopes ®°Co using the scilab program,
was calculated that the percentage resolution power for the first
spectral peak and it was equal to 10.18%. by studying the time
resolution power for sodium isotope %“Na, the percentage
resolution power of the gamma rays used in annihilation was
achieved with a value of 9.68%.

Keywords: Time resolution power - Monte Carlo- Radioactive
isotopes.
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1.0167604 | 0.0017393 | 1.0184996 | 4.3883651 | 0.2320909 | 1100 2553 a=-5.5
b=5.5
0.994828 | 0.0002666 | 0.997494 | 4.7873074 | 0.2088333 | 1200 2506 a=-6
b=6
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E1=(30-50)MeV gillall Jlsoll 44 24Mg 3sall dly dalurgs SLi opsialll dlgs yiny
VMA ddy;shay

""The scattering of the ¢Li nucleus by the
24Mg target nucleus in the energy range
ELi = (30-50) MeV by (VMA) method."
Abstract:
The results demonstrated a good agreement between the obtained
values and the corresponding reference data.
In this work, the geometrical descriptive parameters of the real and
imaginary optical potentials, as well as the numerical values of the
second-order moments and their corresponding optical potentials, were
determined and graphically represented. In addition, the cross sections
of the studied nuclear system were evaluated within the energy range
of 30-50 MeV using the Variational Moment Approach (VMA) method.
The obtained results showed good agreement and a high degree of
consistency with the reference data.
Keywords:
Variational Moment Approach, reaction cross section, optical potential,

differential cross section, volume integral.
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U(r,E) = V(r,E) + iW(r, E) + V.4 (r, E)+V.(r) (D
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V(r,E) = Vyg(r,E) + AV4(r, E) + AVy (1, E) (2)
O e e 0SS gl seSl Lall o3al) e b iW(r, E) (SG aal) L
: ADLalL el

W (r,E) = Wy(r, E) + Wy (1, E) (3)
P AL ey 53 (gylaal iasdl 5eSD e Vig(r, E) il sl ey

Vis = —Vis(E) (4rps. ais) ™. g (X,,)L. & (4)
o oS el Jiad V(1) L) asll L
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U(r, E) = Vyp(r, E) + AV4(r, E) + AVy (1, E) + i(Wy(r, E) + Wy (1, E))
+ VLs (I‘, E) + Vc (I‘) (5)
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OsmSles =35 il e 2leg (1) F (1)

df(xi)

Joo= —a L& F@) =1+ exp(x)]

d21p+ 2M
dr? (h/Zrc)

il Lelaay aing )5 Alalae (A lealyy) dy 05all 3apal) deidl) o Jpand) 22
Ay Adalidl) Jeldl) adalia te Jeass [12] SPI-Genoa

S(E-U)p =0 (14)

:AdBlially il

Ayssil dastanall (1) Jsandl b Aamgall Siall ¢y 5eSl Al el slay) &5 =1
VMA Ziph, (PLi+**Mg) i )

(1) Jsad

E \' I'v av Wy I'v av Wy Id ad o
(MeV) | (MeV) Fm Fm | (MeV)  Fm Fm | (MeV) | Fm Fm (mb)

30 313.0063 | 1.521 | 0.664 | 23.976 | 1.441 | 0.640 | 25.89 | 1.441 | 0.640 | 1544

35 306.2575 | 1.508 | 0.664 | 29.19 | 1.441 | 0.640 | 23.28 | 1.441 | 0.640 | 1556

40 298.3421 | 1.498 | 0.664 | 33.912 | 1.441 | 0.640 | 20.76 | 1.441 | 0.640 | 1555

45 289.6854 | 1.491 | 0.664 | 38.1 |1.441|0.640 | 18.444 | 1.441 | 0.640 | 1549

50 280.5925 | 1.486 | 0.664 | 41.76 | 1.441 | 0.640 | 16.38 | 1.441 | 0.640 | 1540

Vo = 0.85Mev I'so = 0.96 Fm ago = 0.59 Fm
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saliiadl el lsin Alladll il ally EDAN cilaliinall e Al =il el .JFRAB s DPPH
iy 3 il Nl e sima ol aas LS (13.08% + 1.06 padlainl 5: 1S 1§ 70% JAsity!
59.37 £ 0.05 mgQE/gs 194.48 + 8.21 mg GAE/g «aly ais 70% Jslily) paliiuadl &
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Evaluation of Antioxidant Activity of Three Capparis
spinosa Seeds Extracts

Abstract

In this study, the effect of three extraction solvents (ethanol 70%, methanol,
ethanol) on the total phenols, flavonoids and antioxidant activity of C. spinosa seeds
was studied. The seeds were extracted with previous solvents using ultrasonic. Total
phenol contents were determined by the Folin-Ciocalteu method, total flavonoid
contents were estimated by the aluminum chloride using colorimetric method, and
the antioxidant capacity was evaluated by the DPPH and FRAB assays. The results
of this study, showed that the three extracts were rich in biologically active
compounds. The ethanolic 70% extract gave the highest extraction efficiency of
13.08%=1.06. In addition, the total contents of phenolic and flavonoids were found
in the ethanolic 70% extract with values of 194.48+8.21 mg GAE/g and 59.37+0.05
mg QE/g, respectively. The extracts of ethanolic 70% and pure methanolic showed
similar ability to inhibit DPPH free radicals, whereas the I1Cso values for each of
them reached 0.39 and 0.55 (mg/ml), respectively. The ethanolic 70% extract also
showed better efficiency in reducing iron (III) ions with a value of ECso= 0.32+0.28
mg/ml. In contrast, the pure methanolic and pure ethanolic extracts showed similar
ability in antioxidant activity according to the FRAB reducing ability test,
expressed as values of ECso which were 0.48+0.41 mg/ml and 0.61+0.11 mg/ml
respectively. Therefore, C. spinosa seeds showed effective antioxidant potential and
could be used as natural antioxidant and as alternative to synthetic antioxidants in
food and pharmaceutical products.

Keywords: Capparis Spinosa seeds, total phenolics, flavonoids, antioxidant
activity, DPPH.
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i)l Jlaniad ) ALYl ¢ Jsudll gginadly DPPH: I Hds Loyt ausStill saliad)l 2ledl) Lagp o
 [24]30 5l LS pall (adlaind b dllad <Y

waal) cligl glay) Ao 5480 s .6.11

oaliiall ¢ &l Jslial paliiuall (70% sty paliiuall) g i) cilialiiuall 5,6 oy o ha) 2
(sihl) el 3aph Hlasiuly FRAB JOB saall clisd e lay) e C.ospinosa s (i) Jsy)
700nm 4nge Jsb die dpalaiod) Cusds dilide 58015 sl Glaliius e dplee Judle Cipad
hall ) dlsles (e dysuaalls ECso o A (00 FRAB loal (385 2uShll saliadl) )08l e e
-(9) Jsdd (mg/ml) S Al Jilie dpabaiad Sl

0.9 FRAB : il Jgiliy) . ; FRAB :70% Jsiiy)
> 0.8 :7' 08
j 0.7 j 0.7

0.6 0.6 vy =1.234x

= 0.866x 3

53‘ 0.5 rZ2=o_9955 0.5 R?=0.9942
= 0.4 £ 04
c 03 g 03
S 0.2 S 02
R 01 N 0.1
0 0

0 0.5 1 1.5 0 0.5
mg/ml S A mg/ml Sl

108



Aol aslad) Al Uaan daaly dlaa
adl ) Alala aal Ju AT Gleaadl dga 2025 aai ale 15 2l 47 alaall

1 FRAB : Al J silisall

Laiay)
o
)

0.6
3 y =0.9973x
£ 0.4 ° R? = 0.9899
C
8 0.2
~
0
0 0.2 0.4 0.6 0.8 1

mg/ml S

FRAB yaall cilisd ¢ lay) e C.5pinosa sy cilaliiue by :(9) Jsill
a6 SN paall sl g lay) 8 70% sl ) Galiiuall (uadl 50 S ((6) Jgaadl 3 ol el
oo 08 el al den o - auS saliadl L T0% SN alitiadl 2 ) el 3
Igas pxe Alany) Auhall il Gy Cua e la)Y) Baall 4 ClE A sl A sl Glaldtiol)
LS pall 30l Allad e Jay Jllys ¢ SA Al cilalitiundll ECs ) ad cy (P>0.05) dysina (358
L paal) lisd e la) e ARkl Glaliiud) 8 52 s sal

vl @l ¢ lay) Jo Cspinosa sy Claliiue by xi :(6) J gl

C. spinosa Sgdll JLall 53
(mg/ml) EC5, oadALWY) Cula
0.32% £ 0.27 %70 Jsby)
0.48" £ 0.41 Sl Jgitinal)
0.61” £0.11 @m Jsy!

0.39% + &l (s lysSul¥) Gmeal ECsp dad ae dugad)l clalsindl ECyy o iy
135 el Sl Gmen e JBl g oY) e Ay pad) cilalitioad) 5% of Baagl s .0.006 mg/ml

A pe A3lie @yl (el ECsp a o (P<0.05) dysins 3508 355 Ailian) dufall i L
syl cilaliiuwdl ECy,

109



Capparis spinosa Sl Al 2% e clialitiue A3 auslill sliaall Jalial) sl

¢ Wll Laliidly Cospinosa Ghsl e (st & Yassine Yahia., 2019 ¢l N ) Al
L) 33 wuSB Claliae Ll 3l Afseall (b Cilasally o oV adill ag dilide Gyl CO jhaidll
GRSy (Kay ([26] (mg/ml) 46.29 557.65 574.02 (ECso 2 ashs lic yuxally FRAB
saliadl LS pall dapdl Gulia ye cuda s Gadadid 48yl Hlidl 4oy FRAB auSTl aleadl) Ll
Jalal) 4l LS ¢Sl sl sl (alavial) 40lad 20a3 8 Lege 190 (5% cadall g5 o G il
laysns (ills ¢ [27, 4aadainl (Sar i Zpn s g ally A gidl) iliSall D iy ApaS 23ny (3 i)
[25] ol A DA aaal) Qi 8 Loy apaaty sl cilabias blis o b Lisale coslis ) g

.FRAB

clabiiiay) .12

Lisis Aladll LS5l Cappar Spinosa s cilaliiue el il cjelal v/

coadai) 3 S el 70% Jsly) paliiud) skl v/

Ll 8lally sl e el cligins 70% Ay paliiudl el v/

sl lalias Jalis 3 dy)lie 38 A sibally 70% A silu) claliiual copelil v/
.DPPH

paall il g la) e Ayl 38 Al Aty Al A slind) claldtiud) kil v/
.FRAB

Slagdl) .13
Al Glebuall 1 8 auh 1Sl slaeS C. spinosa sy cilialiiue aladin) 4K
(Sl algaY) AadlS) ¥ apall il asil
iaghon ddaiill LSl i Cppeat) Cilyiall doudad e aldicy)

110



Aol aslad) Al Uaan daaly dlaa
adl ) Alala aal Ju AT Gleaadl dga 2025 aai ale 15 2l 47 alaall

aalall.14

Altemimi, A., Lakhssassi, N., Baharlouei, A., Watson, D. G & «.Lightfoot, D. A.
(2017). Phytochemicals: Extraction, isolation, and identification of bioactive
compounds from plant extracts. Plants, 6(4), 42 ..

Al-Birawee, A. R & «Nasser, A. K. (2019). Gel extraction from caper fruits
(Capparies spinosa L.) and assess its effectiveness as antioxidants. Basrah
Journal of Agricultural Sciences, 32(2), 74-84 ..

Andrés, C. M. C., Pérez de la Lastra, J. M., Juan, C. A., Plou, F. J & «.Pérez-
Lebenia, E. (2024). Antioxidant metabolism pathways in__vitamins,

polyphenols, and selenium: parallels and divergences. International Journal of
Molecular Sciences, 25(5), 2600 ..

Tlili, N., Elfalleh, W., Saadaoui, E., Khaldi, A., Triki, S & «.Nasri, N. (2011). The
caper (Capparis L.): Ethnopharmacology, phytochemical and
pharmacological properties. Fitoterapia, 82(2), 93-101 ..

Wang, M., Yuan, X & «Xu, L. (2023). Preliminary study on bioassay of
Capparis spinosa L. seed extract and seed germination. PeerJ, 11, e15082 ..

Tlili, N., Mejri, H., Anouer, F., Saadaoui, E., Khaldi, A & ¢<.Nasri, N. (2015).
Phenolic profile and antioxidant activity of Capparis spinosa seeds harvested
from different wild habitats. Industrial Crops and Products, 76, 930-935 ..

Khant, R., Chaudhary, H & < Modi, N. R. (2021). Preliminary phytochemical
screening, quantification of total phenols and flavonoids and antioxidant

potentiality of Capparis brevispina DC leaf extract. International Journal of
Botany, 6(4), 207-12 ..

Abu-Shama, H. S. (2019). Effect of caper (Capparis spinosa) extracts as a
natural antimicrobial agent. Journal of Food and Dairy Sciences, 10(7), 209-
216 ..

Houda, M., Derbré, S., Jedy, A., Tlili, N., Legault, J., Richomme, P & ... <.Saidani-
Tounsi, M. (2014). Combined anti-ages and antioxidant activities of different
solvent extracts of Solanum elaeagnifolium Cav (Solanacea) fruits during
ripening and relate .

[10] "Sirivibulkovit, K., Nouanthavong, S & ¢<.Sameenoi, Y. (2018). based DPPH

assay for antioxidant activity analysis. Analytical sciences, 34(7), 795-800 .".

[11] bl ol o g8NAY g i oidll A (5 gincal) g Sl alaal) Jaldill) andd g doa pil) dial) Ay

(1)36 Al o glall (33 Aaals Alas ,(2021) Melilotus indicus L ¢ gud) (§gbaiad)

111



Capparis spinosa Sl Al 2% e clialitiue A3 auslill sliaall Jalial) sl

[12] "Bibi Sadeer, N., Montesano, D., Albrizio, S., Zengin, G & <. Mahomoodally, M.
F. (2020). The versatility of antioxidant assays in food science and safety—
Chemistry, applications, strengths, and limitations. Antioxidants, 9(8), 709 .".

[13] "Dissanayake, D. M. R. H., Deraniyagala, S. A., Hettiarachchi, C. M & «.
Thiripuranathar, G. (2018). The study of antioxidant and antibacterial
properties of skin, seeds and leaves of the Sri Lankan variety of pumpkin.
IOSR J. Pharm, 8(2), 43-48 .".

[14] Nawaz, H., Shad, M. A., Rehman, N., Andaleeb, H & «.Ullah, N. (2020). Effect
of solvent polarity on extraction yvield and antioxidant properties of
phytochemicals from bean (Phaseolus vulgaris) seeds. Brazilian Journal of
Pharmaceutical Sciences, 56, e1712 .

[15] Anwar, F & «.Przybylski, R. (2012). Effect of solvents extraction on total
phenolics and antioxidant activity of extracts from flaxseed (Linum
usitatissimum L.). ACTA Scientiarum Polonorum Technologia Alimentaria,
11(3), 293-302 ..

[16] Hematian, A., Nouri, M & «<Dolatabad, S. S. (2020). Kashk with caper
(Capparis spinosa L.) extract: quality during storage. Foods and Raw
Materials, 8(2), 402-410 ..

[17] Sun, T & «.Ho, C. T. (2005). Antioxidant activities of buckwheat extracts. Food
chemistry, 90(4), 743-749 ..

[18] Bodaghzadeh, A., Alirezalu, K., Amini, S., Alirezalu, A., Dominguez, R & «.
Lorenzo, J. M. (2021). Fatty acid composition, phytochemicals and
antioxidant potential of Capparis spinosa sedes. Grasas y Aceites, 72 «(4)e430-
e430 ..

[19] Djeridane, A., Yousfi, M., Nadjemi, B., Vidal, N., Lesgards, J. F & «.Stocker, P.
(2007). Screening of some Algerian medicinal plants for the phenolic
compounds and their _antioxidant activity. European Food Research and
Technology, 224, 801-809 ..

[20] Razali, N., Mat-Junit, S., Abdul-Muthalib, A. F., Subramaniam, S & <. Abdul-
Aziz, A. (2012). Effects of various solvents on the extraction of antioxidant

phenolics from the leaves, seeds, veins and skins of Tamarindus indica L.
Food Chemistry, 131(2), 441 .-

[21] Sultana, B., Anwar, F & «Ashraf, M. (2009). Effect of extraction
solvent/technique on the antioxidant activity of selected medicinal plant
extracts. Molecules, 14(6), 2167-2180 ..

[22] Arrar, L., Benzidane, N., Krache, 1., Charef, N., Khennouf, S & «.Baghiani, A.
(2013). Comparison between polyphenol contents and antioxidant activities

112



Aol aslad) Al Uaan daaly dlaa
adl ) Alala aal Ju AT Gleaadl dga 2025 aai ale 15 2l 47 alaall

of different parts of Capparis spinosa L.. Pharmacognosy Communications,
3(2), 70 ..

[23] FATTYACIDS, TOCOPHEROLS AND CAROTENOIDS FROM .

[24] Aliyazicioglu, R., Eyupoglu, O. E., Sahin, H., Yildiz, O & «.Baltas, N. (2013).
Phenolic components., antioxidant activity, and mineral analysis of Capparis
spinosa L. African Journal of Biotechnology, 12(47), 6643-6649 ..

[25] Ennacerie, F. Z., Rhazi Filali, F., Moukrad, N., Bouidra, M & ¢<.Bentayeb, A.
(2018). Evaluation of the antioxidant activity and the cytotoxicity of extracts
of Capparis spinosa. Int ] Pharmaceut Sci Drug Res, 10(02), 57-64 ..

[26] "Shahidi, F. (Ed.). (1997). Natural antioxidants: chemistry, health effects, and
applications. The American Oil Chemists Society .".

[27] Kalantari, H., Foruozandeh, H., Khodayar, M. J., Siahpoosh, A., Saki, N & «.
Kheradmand, P. (2018). Antioxidant and hepatoprotective effects of Capparis
spinosa L. fractions and Quercetin on tert-butyl hydroperoxide-induced acute
liver damage in mice. Jour .

113



