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A typical study of the hierarchical texture
on the surface of a silicon solar cell and its
effect on its electrical behavior

Saleh Aldarwish
University of Al-Baath Faculty of science
Dept. of Physics -Homs-Syria

Abstract

In this research, the monocrystalline silicon solar cell was modeled
according to the standard operating parameters and at a temperature of
25°C using the PC1D program, then we studied the (I-V) and (P-V)
features of the primitive silicon solar cell, the efficiency and fill factor
values were calculated, which were 16.3% and 0.778 respectively. Then
we modeled the outer surface layer in the form of a pyramidal texture to
reduce the light reflection on the outer surface and we studied the effect
of changing the angle of the pyramid cone between (30-70) degrees at a
rate of 5 degrees for each step for several values of the pyramid height
(1-3-5-7) um on the efficiency and fill factor and we found an overall
improvement in efficiency by 3.6% calculated after depositing the
pyramidal texture on the surface. We found the best efficiency value of
16.9% at a height of Sum and at an angle of 70 degrees and the fill factor
value of 0.7789.

Keywords: silicon solar cell, PC1D, hierarchical texture, efficiency, fill factor.
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20



Al a glad) Ao

Cadl) s pualia gaall daala Gl plua 2025 sle 8 a1l 47 Alaal)
65 | 0.0358 | 0.602 | 0.0167 0.1 | 0.77488 | 0.167 | 16.7
70 | 0.036 | 0.6012 | 0.0168 0.1 | 0.77623 | 0.168 | 16.8

vie 0.77986 sdall Jalal dad Jely 70° 4y 2ic %16.8 5oLl dad e Jaads
bl el pa (ul) 305 e dagigall yall L 8o LSl aladl Jaadl Cum 50° Ay
yall () (535 Laa dfigun g yeSI Agdad) 8 LaBLull ¢ puall (e ajall Sladal ) @lld (g3

53l pe Angidall 5yl Adal (adlin gyallall (i) Aagiy JAdsaall Y1 alg e

JL7] asial

A 70 Ayl die @llag 3o lS Judl die jiegSae | ady adaus

0.040 . . . —— 0.018
[— ~
00354 " " - - . o\ lemmmdiEl ] 0016
4 [ ]
g . \ L 0.014
0.030 - \ |
] ] -0.012
0 0.025 - o \ | .
aé-)_ | / .\ \ - 0.010 g
8 00207 - - -0.008 =
— E ]
S 0015 \\ 3
Q 0015 i} -0.006 ©
jun } i
© o101 " \l - 0.004
] r - 0.002
0.005 | /
1 \- L 0.000
0.000 T T T T T T T T T T T T
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Voltage (volt)

1 iy adas o Bany aneaall peadl) 418 #3501 P-V 5 -V ilinie (6) JSal
152 70 dugly vie g 3o € Jumdl die jiag Sae

21



L AL S glud) e o il g A gSbadd) dpsadl) AN o o o gl gesdl! duad gad Al )2

=30) axdl ou) Llgs diey 3pum gl s Apuadd) 408 cfias Ay - 3 - 4
:(70—65—60—55—50—45—40—35
allal) o3¢) edall Jale s 6 LS cililiany 3ISUaall il (4) Jsaadl o

(4) dsxad

depth 3
Isc (A) | Voc(V) PECV";‘X Pin(w) FF po %
30 | 0.0349 | 0.6035| 0.0162 | 0.1 | 0.769152 | 0.162 | 16.2
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The effect of using Aloe Vera Leaf extract on the
Morphological and Production Characteristics of
the capsicum plant

Abstract:

The research was carried out during the 2023 agricultural season at the
agricultural research center in homs governorate, in order to study the
effect of using aloe vera leaf extract at concentration of (0-25-50-100%)
on some morphological and productive traits of two varieties of the
capsicum plant (the local variety- the hybrid variety), the experiment was
designed according to a randomized block design, and the cultivation
was carried out in agricultural bags with three replicates.

The results showed the superiority of the hybrid variety in the treatment
of aloe vera extract in both Plant height in the flowering stage and The
contract stage, number of days required for flowering, number of days
required for the contract, number of pods weight of fruit, and the values
of the studied increased significantly with increasing concentration of
spraying with aloe vera extract, and the concentration of 100 g/l achieved
the best results.

it was also noted from the results obtained that the response of the
hybrid variety to spraying with aloe vera extract was greater than the
local variety, depending on the morphological stage.

Keywords: Capsicum Annuum, Aloe Vera Leaf Extract, Morphological
Traits Productive Traits.
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Exponential stability of a system of Non-
Stationary difference equations using an
auxiliary matrix to solve the Lyapunov
equation

Abstract

Solving the Lyapunov equation is a sufficient condition to ensure the
stability of solutions to difference equation systems, but it is not easy
to solve this equation, it is considered a separate topic that needs to
be studied in itself. Therefore, we have presented a method that
shows whether this solution actually exists or not without obtaining
this solution. This method depends on forming a specific auxiliary

matrix containing the variable coefficient «, and for some completely

positive values of the variable a, we guarantee the existence of the
solution to the Lyapunov equation and thus ensure stability. At the end
.of the work, we have provided some examples for clarification .

Keywords : difference equation , stability , Exponential stability ,
Lyapunov equation .
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Quasi-Local Rings

Eaman Al-Khouja! Hamza Hakmi? Maryam Bassam Hakmi?

Abstract

The local ring is conceder one of the most important rings in the
class of rings which has a nonzero Jacobson radical. For that we study
in this scientific paper a generalization for the local ring, called a quasi-
local ring. Where we call a ring R is a quasi-local ring if for every
element a € R either a or 1—a is a partially invertible element in R.

We show that the necessary and sufficient condition to be that a
ring R is local if and only if R is a quasi-local ring and it's idempotent
elements are 0,1 only. We found many of necessary and sufficient

conditions to be some ring, is quasi-local.

We mention from, that the ring R is quasi-local if and only if for
every element a< R either a or 1—a contains a nonzero idempotent
element. In addition to that, we proved that the ring R is quasi-local if
and only if for every element a<R either a or 1-a contains a
nonzero regular element.

Also, we obtain that if the ring R does not contains a non-zero
idempotent elements is quasi-local if and only if R is a clean ring or
r —clean ring or f —clean ring. We found that, the matrices ring from

any order over a quasi-local ring is too quasi-local.

Finally, we proved that the endomorphism ring of free finitely
generated module over a quasi-local ring is quasi-local.

Key Words: Idempotent element, Regular element, partially inver-tible
element, Local and Quasi-local ring.

2020 Mathematical Subject Classification: 16D10,16D40,16D80,16D90.

! Assistant Professor, Department of Mathematics Homs University.
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3 Department of Mathematics Homs University.
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The Effect of Wood Vinegar and Mineral
Fertilizer Treatments on some Maize

Growth and Yield Traits

Abstract:

The research was carried out during the year 2023 at the Scientific
Agricultural Research Center in Homs, General Commission for
Scientific Agricultural Research, to study the effect of spraying with
wood vinegar and mineral fertilization on some growth and vyield
characteristics of corn crop (Ghouta-82). The experiment was
designed according to a split plot design, where mineral fertilization
treatments were placed in the main plots, and wood vinegar spraying
treatments were placed in the split plots, with three replicates.

The results showed that the treatment of spraying with wood vinegar 6
ml/L three sprays before flowering was superior in all the indicators
studied, and the mineral fertilization treatment of 100% of the fertilizer
recommendation was superior to the treatment of 50%. As a result,

the treatment of the 100% recommendation with spraying with wood
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vinegar 6 mi/L achieved the best values. The average of plant height
was 185.95 cm, the number of leaves in the plant was 15.92
leaves/plant, the leaf area was 7016 cmz/plant, the content of
chlorophyll A was 43.87 mg/g and chlorophyll B was 13.18 mg/g,
which led to an increase in the average weight of 100 grains, which
amounted to 29.52 g and grain yield 8363 kg/ha. The results also
showed that 50% of mineral fertilizers can be saved compared to
spraying with wood vinegar at a concentration of 6 ml/liter at a rate of

three sprays before flowering.

Keywords: Wood vinegar, mineral fertilization, growth traits, vyield,

corn.
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Ligie Jel glfde 6 3880 Gy ¢ 27.63 aalally 4lie (%3.36 <%3.87
Sl Bl e A5l

paniil Aalas Lgina i (o)l 3505 slendl Jilalaad il sl 4y v L
bac A 100 (s busia ah Cua 5ilde 6 385 1 ae %100 Sandll
Alelee @l a3 ¢ 27.91 alil pe D5lie (%5.77) Wys 52l ¢ 29.52
£ 27.36 calys Lgina (Y1 (aalall) (5 D %50 asenl)

S F1 (%100) Sl sl ilelee o Gl of o) cpelsl adii Las
Lgime e cilS Yde 966 3 SEL 5 ae F2(%50) aseills VOGS,
cendal) Ja Gl Alelea ki vie %50 Y el sledl G Cagias oSay JUils

(8) % 100 055 (B Somal) Mlacdly uidl) Jay Aalead) 56 (8) Jgaadl

(NPK) F 3andl) dlalas
V busia V sl Jay Gi
F2:90-75-60 F1:180-150-120
27.63b 27.36 27.91 VO: 0, con
28.04ab 27.52 28.56 V1: 3 ml/l
28.70a 27.88 29.52 V2: 6 ml/l
28.56a 27.80 29.31 V3: 9 ml/l
- 27.64b 28.83a F Lugie

LSDy.o5 V= 1.063, LSDy o5 F= 0.751, LSDy o5 V*F= 1.503, CV=3.1%

: (LSa/AS) dyal) 481 .6
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& (P<0.05) xie Zysima (3908 2525 (9) Jsaall A Slasy) Jalasl) mils cuay
Jas gl 38055 %100 5 %50 Saxad) spenil) labee o JS G Gyl Al i
Negin @il Jalailly casal)

oe F1(%100) 5 F2(%50) ol dandll ilalea & disine 3358 25ns Jang)
LAl e JUSa/iS 7044 5220 dpal) Al daugie il Cus dglend) dpagill
Lassia &ls (9 <6 3) Augynall S (e IS (8 sl Jas Bl b Ay gl
losi ol Ly sl e JUSa/aS (6660 7124 5683) dpall A
6 Sl Giny QUSa/iS 5060 Ll ke (%31.62 %40.79 %12.31)
SHA BG ae d3le Langie e il

Spantll Alalae Lgina g ()l 38555 alaud) ilelaad @liall 53l duls xie W
8363 lavic dpall Alall Jaugie il Coa l/de 6 38500 ) ae %100 Saeal)
CulS g b QUSa/aS 5607 wldl e dulie (%49.25) W)s salys lSa/as
JUSa/AS 4513 iy Ligina V) (aaLal) (35 S0 %50 apensl) Alelas

b F1 (%100) S spentl) Jleles o sl o bl cpelal i Laa

OSar (Malls Aygina e il 3lde 6 S50 ) e F2 (%50) asenilly VO
Glde 6 asall Jay ) Alebee Gadai die %50 ) caeall dlendl Lo Cads
rolie dps Ale o ddadladl)y

(LUSa/AS) Apadl Al B el slewdly uidd) iy Aalaall il (9) Jgaad)

(NPK) F sacl) Alalas
V bgia Vo ddl) Jiy Gi
F2:90-75-60 F1:180-150-120
5060d 4513 5607 V0: 0, con
5683c 4971 6395 V1: 3 mi/l
7124a 5886 8363 V2: 6 mi/l
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6660b 5510 7810 V3: 9 mi/l
- 5220b 7044a F Laugia

LSDy s V= 199.2 , LSD, s F= 281.7, LSD, s V*F= 398.3 , CV= 3.8%

Cildialge Gpuen A oysal Gl 3gays ccadall Jiy Alabaal) die ¢ hauall 3,30 dalsy)
05 ) el Al Gl e aaed) pe Gl BEs (773 cdshaall) gpadl) sl
) (peaty Slall gad il b idll Ja

[24;13;21;25;22]

tla sital)y culaliiiu)
CilSy Hlayyl Jd @ldy S Jaray Sil/de 6 iall Jay (3l dlalee g -
il el 8 dgiee e /0 9 oY) S G ey (55 )
(U de 6 aial)l Jay (bl g %100 Gpoland) Gpagil) dales) Jalall s -
bl & 3hsY) ey can 185.95 cilull ¢l Jawgia il Cam il Juzad
T Ja sl (ssima eiliyf?ans 7016 sl pelansall Aalisas ccilyfdd )5 15.92
Qs hsie 335 Y ol L g fade 13018 o Uiy 55 ¢ /ale 43.87
JUSa/3S 8363 dpall Alally ¢ 29.52 &l s 4 100
VOUs S % 100 el ypestl) lebee o Gooil) of bl cojell -
%50 agas Sy Jalls dysine e il e 6 (B ae %50 apenlls
Ul Alalae Bkt die Sl dlewdl (e
el Lo 2R GGa La o B Ly
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Jas Gl sy 82-idage einall 5,3 Caial daal) dlh el o Jpeaall -
Glalia¥) Jol&y veill e l/de 6 585 Slagy) J8 e SO il
NPK (180-150-120) aslaud

LoD Apanall 32auY) (e %50 s paaly Apaeal) Baany) aladiu) aiil -
Algde Al o Aldlaal) e 5il/de 6 il J3y (Gl ehiuall )30

Y
LSy ALY Bl GBeal ehiiall 353 Jpane dilainl (2022) alus cagl-1
e )yl dunigh K ¢ pivale dagyll L aes dikie 8 D)3l Al diliadll g3

coa 119 i) nala

(bl adll (Jgidly Gsall dualas 21 L(2007) 2eal (bge ¢l (ala—2
coa 340 e 3l A Can ) daals g

Lginglei€iy sl Jualae U .(2004) @)l o Jetales capeall 2e-3
400 o (i Axala )i

DA e gl Llifes duall Ala) daal Aghsl 4K L(2022) e o Jali-4
Gaala Lde )30 dunigl) A0S o)y i€ dagylal LAl dae )y C el Can ¢ )jiiall

coa 198 (aail

Agyges el sl A3l 5yl . (2022) dpsidl Lel)3l dilasy) de genall-5
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tda 1) jedla

Aok Gl 4y ) gl Jolall s (g teall dall o JE ) EY) (e paie daad) e
¢ O e et U Adealil] Y slacall A ALl

x(t) = —a(t, x.)x(t) + F(t,x,) (1.1)
JCE ya

() =—g(t,x(@®) + F(t,x) (1.2)
sa(t,x,), F(t,x;) € C(R* x C,R) 5 g(t,x(t)) € C*(R X R, R) &~
C = C[[-r,0],R]

7>050€[-1,0] >l e x,(8) = x(t +6)
J\ Jg"nu\ ‘ 3 g L e d\}} Jm :2 EEN Ly o d\l\ 1<
. ]4‘} )35 i_u Ly 3 Uy ‘\ A.la PR ‘\ 4._1 )k 3¢ gr’) \J;‘l
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Study of stability of a
nonlinear differential equation
with delay

Abstract

First, we consider the nonlinear differential
equation with bounded delay by using the fixed
point theory:

x(t) = —a(t,x)x(t) + F(t,x;)
Or

x(t) = —g(t,x(®)) + F(t, x,)
where g(t,x(t)) € a(t, x,),F(t,x;) € C(R* X C,R),
C1(R X R,R),
x:(0) =x(t+6) any0€[-r,0], r>0
C = C[[-r,0],R]

Key words: asymptotic stability, variable
delay, fixed-point theory, differential
equation.
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dalalasll slsleoll agilead palh olsdtianly yl a5l daul yay dagran Lisag
:Jadldl go

x(t) = —a(t,x.)x(t) + F(t,x;)

x(t) = —g(t,x(®)) + F(t, x,)

£ ol Taal 31yt ll daal yal Joran deiglill dladisll dig o olaiciaul gi Lisag
Llsleoll go
P Acdaa
o il 43y )l il s LSl alaill 4y Hls 8 Lega |5 D) SN anly
[11,14,22] ) i) Jilse ae Jaleill 4l 81aY1 4 Le (e ST U 3 il
Lo s allati sale 5 chanae A Al g il e ading gl il el o )
o33y e JSE o T g 5 Ll @l gl 3 ASualindll 2 3lall e el Laiy Ak
00 e Jsl i s QS Cua Al ddadl) 4y ks aladiinly Clall o2 ) gla
J<a e o g il pum i Cua ([2,3,5]A00N Alaiil) 4y s aladiuly ) ELY]
Ao DY) Al )0 &5 385 [5] 5[4] sl (Ser i phall G A Ell | [5]Yans
il 4y ks Balat dplad Cauaill Y alaull

U bl Gl 4l A: M = M Glall o 8 (5 sk sl (M, d) 0S4 iy
d(Bx,By) < ad(x,y) &ex0<a <1222, M N Lbx,yJS
B FUl slind 84S e dilea de gana M G UL ALY Adadil) L yie
(o8 B Al ddads elley Maie el Jise At M —» M Jisall (Sl K Jaadl e
M e ganall
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ol a3 13 L 5 8 s Ll X, 031 e e g iy
v8 > 0; X (t) — Xll < & = lim[IX(D)]| = X,

(2.7) Aalaalail) alaally g e Liall Gaadail) Tase 48 ) -1

a,(t) < a(t,x) < < aq,a, € C(R,R) 3oaiwall al sill 22 51 H
ay(t)

Cusy by € C(R,RY) swiwall Uil g i se 22 [ 5 F(£,0) = 0 o=l :H,

B, € C, == {x € C:|x| < Il = |[F(t,0) — F(t,¥)| < by |0 — Y|
L}

1,748 yia

Gy o € ]0,1[ <l oae aa 5 13) daa [, H,y (i
t
.fote‘fs u@dup ()ds<a ,t=>0: H;

. t
.tl_l)grnoo J, a1(s)ds > +oo :H,

ol
Cuny §oKy +al S L 58y S L dus § = 0 23ty > 0 dal o

t
a5 ds 22 Q € Cbl oo (H) ony Kyi= SUP fe” o s}
(2.1) skl

:Oi )
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P € gl Jal QAtEE_nmx(t, to, ) =0 ;P ECs, ={x€C :|x| <}
Cs

0

(1,1) Aabeall daa ) IV 40 (8) = ult, tg, ) S

Aaaall Al Allse el e (t, 1) dal 0s
x(t) = —a(t,u)x(t) + F(t,xs) ; Xty =Y ... (1,3)

t
Al Ja tie £ ) £y (g0 el o5 @I0 WU (1 3y Rl a oyl
ISl i (1,3)

-t t t
x(t) = P(0)e Jig a(sius)ds +j e~ s atwdTp (g ¥ Yds
to

Q={x€C(lto-r +o[ R+ %=1 |x|<L;t>
to 5 Jim x(6) = 0}
S P Q = C([t-T, +0o[, R) Gkal o
Px)(®)

Y(t —to) to—r<t<t,

it b e
l/J(O)e fto a(sug)ds +f e—fs a(T'uf)dTF(S, xs)ds t>t,
to

p(x,y) = sup |x(t) — y(t)]:0bd) Cua (5 e eliad () diaie

tztyg—r

(px)(t) =5 siapxsx € Q U5 Q I Q 0 G p b 5 lld 2y
t € [ty —1,t0] Jal e (t — ty)
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_ftt a(s,us)ds ' —ftal(‘r)d‘l:
|(px)(®)] < [P(0)]e -*o + [ e s by (s)|xs|ds

to
< 6K +alxs| <8K;+al <L ,t=t,

Ll Hy phasiy (px) (£) .2 0 Sbe it =ty Jal e (px)(t) € C, oS

t
lim e_fto a$ds _ g
t—+4+oo

O s o gy ¢ nal a3 (gra (Px) (£) S o) Gkl e Y1 s Ml
il g o (pao) () 3 G Gkl (e S asl)

mne>0uldal st >ty dal e [x(O)] <L I s x € QY
t, >ty mnal (H) oot >t dal oo |x(t)| <edusmty >t

O Cusy

3

&
a,(s)ds <=

t
e_ ft1+7‘
al

Al t >, dal o

t t
j e~ ks auddrp (g x;)ds
t

0

t1+T' t
< j e~ Js a@uIdT | B (g & )| ds
t

0

t t
+ f e~ Js a@WAT B (g ¥ Y|ds <
t1+T'
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t

t1+T . .
f e ls 1Mt (5)|x,|ds + J e~ s 1MaTh, (5)|x,|ds
t

0 t1+T

t titr t1+r

— d _ (‘1

< @ [T om0y, (51 ds
to

t t
* J e s 1T, (5)|x,]ds
t

1+7r

< 1o oot |
t

titr t1+71
e~ s @@dr) (5)ds

0

t t
+ Sj e_fstal(‘[)d‘[bl(s)ds < aLe—ftl_l_ral(T)dT + ae
t

1+7r

<et+ac=(1+a)e

(px) €Q ;tligrn px(t) = 0 <N

%,y € Q da) gehelia Guki (px) (t) of <l

0 — EY) (O] < j e~ I aEuaT (5 2 ) — F (s, y0)|ds

to

t t
gf e~ fs 1@\ F(s x ) — F(s,y,)|ds
t

0

t t
= J e_fs al(T)dTbl(S)lxs - yslds = ap(x» Y)
t

0
Wabaall Ja )5 O A saa g A0l ddali p el e Liall (Guadaill lane alasiad,
t > 400 laie jiall i et Al (1,3)

AN () 5o (1,3) Dabaall das I ol G il 1 (4
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dall o s of s &l ) sy e d;maﬂtligrn (u,t, ty, ) =0
O < > 0,bS o oS € > 0 IS dal (e e (1,1) 4 el
: 5 L Ve (1-a)e

K,

t t
@l < [p(0)]e i@ 4 f e~k m@dh (5)]u|ds

to
< K9l + alug| < K[| +allull ,t=¢

A fJufl < 272 < Mo Pl < 8 S« Jlull = SUP Ju(D)] <
Lo i (1,1) dobeadl g jall Jall of e Juans
1,248 yu
5(1,1) Jal e &isa Hy, Hy, Hy 25l G

t

(Hsg) liminff a,(s)ds > —
t—>+o 0

Jvie Ly & e (1,14 _sall dall < 13)
t
(Hg) lim jaz(s)ds = +o00
t—+4+o0 0

bl il Al s sl Ll
(Hs) o= 3o a4 (1) < a(t, X¢) < ap(t) O b .Gine 22 (He) Ll
$23:

t
lim infj a,(s)ds > —oo
0

t—+4+o

lim fot” a,(s)ds = Cusan > +oost, — +00 Cus {t,} e 3 g

n—+oo

Cany g S aase 2xe L5 [ € R Jal Gl
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—q < f az(S)dS < q n= 1121
0

{t,} Add) Jal e He alatinly Loal diae e H, Ol Adiae e H <ailS 1)

. t e ..o UF “.
AN —R < [ a;(s)ds S R (32 R e 2 RS O (S il 48 adll
<V g

th n tn n
j efo al(u)dubl (S)dS — efot a;i(s)ds j e_fst a1(u)dub1 (S)dS
0 0

< aefotnal(s)ds < eR
A e B 3 T 255 N 82 g0 {17 D0 100U, () s s
S
A e {7 do 00U, (5) s Al (i o 0 B e

Cunglas Sk on e pmaia e RS

th
j el aWduy, ()ds < n=>k
t

k W ;
5 € Jal 0 (s — t) = 8y o s x() = x(8, b, ) dal i of (S
lx(t)| < e IO + 5[t — 7, tx]

[ el aaup, (s)|x;lds < 6K, + alx,|

S0K1 |4,
1-a

>t ol e x| <

al GlS a3 pS n dal (e AT &ali (e

~ [{"a(sug)ds fn — [ a(ruy)dr
x(t,) = x(tg)e “tx + e Js HOUINTE (s, x)ds
t

k
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t
ft: a,(s)ds

- tn tn
lx(t,)| = 6ye — f e s auddrp (s x )ds
t

k

tn th n
> 60€_ftk a,(s)ds . f e—fst a(T'uT)dT|F(S, Xs)ldS
tk

—(tn tn tn
> 506 ftk az(s)ds f e—fs al(‘r)d‘rbl(s)lxslds
t

k
tn
> 60e_ffk a,(s)ds
0nK tn th s
—ﬁe‘fo al(T)de e 1 @dTp (5)ds

tk
t 0
e—ft:az(s)ds _ eftnaz(s)dsefotkaz(s)ds — Sl

t t
e—fonaz(s)dsefokaz(s)ds > ¢—24

K, < e~ o)

60](1 1 — 1

= — —2q
A TRETI R

[x(t)| = o729 —

st oy sy il 2l 1385 lim x(2) # 0 o G g
—+00
1,145

s (1,1) gswall Jall Saie Q88 H,, Hy, Hs 5 a(t) = a(t, x;) oS 13
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