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Formula for Binding Energy in the Shell Model with Coupling
and Asymmetry Limits — and the Effect of Dark Matter on Medium
Nuclei 50<A<60

Alaa Khodari**, Dr. Abdullah Rastanawi®, Dr. Soleiman Dibo®

Abstract

In an effort to transcend the limitations of traditional nuclear mass models, this research
presents a vision for nuclear binding energy based on a modified shell model with
displacement parameters. Here, we introduce a new theoretical formula derived from the
fundamental distribution of nucleons in energy levels, but we re-engineer it by introducing
displacement parameters that reflect the difference in nuclear forces acting between neutron-
neutron and Coulomb forces between proton-proton, in addition to modified pairing and
asymmetry terms. For the first time, we incorporate an assumption represented by a
hypothetical energy term designed to detect the potential effect of dark matter on the stability
of atomic nuclei. Furthermore, our model reveals a qualitative advancement through dynamic
spin-orbit and orbital angular momentum interaction constants, allowing for an
unprecedented accurate description of the fine structure of energy levels. The proposed
theoretical binding energy formula achieves a remarkable agreement with experimental
binding energies with a standard deviation of 6 = 0.007 MeV for nuclei with mass number
A=50-60. The success of this work is not limited to providing an accurate computational tool,
but also opens a new window by suggesting the existence of a dark matter signature within
the nucleus. This paves the way for a new research direction that combines nuclear physics
and particle astrophysics.

“ PhD student in theoretical physic, Department of Physics at -Homs university, Homs, Syria

SScientific Supervisor Professor of Physics, Faculty of Science, Homs University
& Co-supervisor Assistant Professor, Physics Department, Faculty of Science, Homs University
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€,1,1/2 = €0p1)2

= hw[2(n—1) +1+3/2]-098xI(I+ 1)
+ 07(=D) (14)
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Ll a glad) Aol oaas daaly ddaa
swigladu  gabiug A ae gl g 2025 ple 20 231l 47 slaal)

€0,1,3/2 = €032
=hw[2(n—1)+1+3/2] - 098 xI(l+ 1)
+0.7(l+1) (15
Gl (35 0p3/2 5 0p1 /. eyl sl (A (S ss JS ABla L

e0p1 /2 e0ps/,
2 ) 8N0p3/2 = 4

O O Oages )l ) — (g)adl wial HEG sela O0d Aysedl Jal (e
SGeaj =1=1/2 5j =1+1/2 sn=0 gaw 0ds/;s 0dspiasd Ja)
S5l hell Al et | = 2
€o,2,5/2 = €0ds2

= hw[2(n—1) + 2 +3/2] — 0.981(l + 1)
+0.7(=D) (16)

8N0p1/2 =

€0,2,3/2 = €0ds,
= hw[2(n—1) + 2+ 3/2] — 0.98I(l + 1)
+0.7(l+1) (17)

€0d5/2 €0d3/2
NOds,, =——— ,eN0d3,, =
€ 5/2 € 3/2 4
Dl dls Ll =0 & j =14+1/2 n=1 dua 15y, el dal

Er
€1,01/2 = €1812
= hw[2(n—1)+ 0+ 3/2] — 0.98I(l + 1)
+ 0.7(=0) (18)
Ol (835 <15/ Aaedl) dpsall (8 salS s JS A8 ()
elsyyy
2
j = sn=0 s O0fy, 0fsyy O Oftsm G i 0f el Jal o
uﬂhﬂ)b@i\ﬁ\k‘;kﬂlzgjj =l—1/2}l+1/2
€0,3,7/2 = €0f7/,
= hw[2(n—1) + 3+ 3/2] — 0.98I(l + 1)
+ 0.7(=01) (19)

€N151/2 =
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50 < A < 60 A giall

€0,3,5/2 = €052
= hw[2(n—1)+3+3/2] —0.98I(l + 1) + 0.7(1

+1) (20)
Oilalaall 835 0f5 /20172 Ofnesdll sl (A 5lS s JS A8l )
€0f7/2 €0fs/2
eNOf7 /2 = ! , ENOf5 ), = 6/

Gl gl Al i) e Loty 15 el Ao ) gl Gl e Juand
[20] [19] [18]cA) el U e ol and dpguanall iyl il oy ¢ [17]
(10) A8 (385 G jiball bl speal) Conen Tad 5l il o a2 B
Glig figlly ligigpll (e d2e @@L N=28,Z=22¢A =50 3l Jal ;b
g sl b Al Ja) e dagiial) Tl Gl Gigeall G & AEUAN clpad) e
g i) B el b
En = 0550(8051/2) + aSO(EOPl/Z) + a50(80P3/2) + (SOdS/Z)
+ (£0ds,,) + (e1s15) + (eNOfy,,) % 8
53 B lygudl 3 ligig ) s Al Ja) (e
E, = Bs0(€0S1/2) + Bso(€0Py ) + Bso(€0Ps ;) + (€0ds )
+ (£0ds,,) + (els15) + (eNOfy /) X 2
Liypan cilisiplly g il Lol cilipudl il il gpane o Ll dild
Aal) el
EBstate(N' Z) = EBstate(N) + Egstate (p)
o Sligsignll Jals &l Jal e . N =285 Z =23 A =51 sly Jal el
g il 2B iyl
E, = as; <sOSl> + asq (eOPl) + asq (£0P§) + (€0d5> + (eOdg)
2 2 2 2 2
+ (slsl) + (SNsz> X 8
2 2
e il A8 lypud) 5 ligig il Lo 8l sl e
E, = P51(€0S1/2) + Bs1(€0Py ) + Bs1(€0Ps ;) + (€0ds )
+ (£Od3/2) + (8151/2) + (€N0f7/2) X 3
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Ll a glad) Aol oaas daaly ddaa
swigladu  gabiug A ae gl g 2025 ple 20 231l 47 slaal)

Ly pae Sligig pally i ll Zuejdll gl Ty all ldls ¢ gana & Jaol il Adlad
A aliallll
EBstate(N: Z) = EBstate(N) + Egstate (p)
b i il Ll B Jal 0 N=2852=24 « A=52 3ls ol b
A g gl Adlall il sud)
Egstate(N) = @55(£0S;/5) + as2(€0P; /5) + as2(€0P3 ) + (£0ds;)
+ (£0d3/2) + (3151/2) + (£N0f7/2) X 8
dngig ) Adlall Clygud) & lighg sl Jalys d8la dal (e
Egstate(P) = ,352(5051/2) + ,352(50P1/2) + 352(50133/2) + (SOdS/z)
+ (€0d3/2) + (3151/2) + (£N0f7/2) X 4
L piae Cligigsally lisill dae il Clysall Ll il ¢ gana (& Laljill 43l
Ay cliallll
Egstate(N, Z) = Egstate (N) + Egstate (P)
b iy sisall Ll A3 Ja) e - N = 2957 = 24 A = 53 3l Ja) (3
A g il Al il sud)
Egstate(N) = a53(5051/2) + a53(50P1/2) + a53(sOP3/2) + (EOdS/Z)
+ (£0ds,) + (e1sy5) + (eNOfy2) + (eN1Ps 5) X 1
dngig ) Adlall lygud) & lighg sl Jalys d8a dal (e
Egstate(p) = 353(5051/2) + 353(50})1/2) + 353(50})3/2) + (EOdS/Z)
+ (€0d3/2) + (8151/2) + (8N0f7/2) X 4
Ly pme lighg yallg culig yiill dae yall il gl Jag) 5ll iU & gm0 31 5al) Ja) ) 48l
AhY) @il
EBstate(N» Z) = EBstate(N) + Egstate (p)
sl 8 i gl a5 48l sl e N = 3057 = 24 <A = 54 315 Jal
A pigull Alall
Egstate(N) = a54(8051/2) + a54(£0P1/2) + 0554(50103/2) + (50d5/2)
+ (£0d3/2) + (8151/2) + (€0f7/2) + (5N1P3/2) X 2
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50 < A < 60 A giall

A5 gl Adlall sl & Gligig sl Loyl A8l Jal (4
Epstate(p) = ,854(5051/2) + ,854(50131/2) + ,854(50133/2) + (50d5/2)
+ (£0d3/2) + (8151/2) + (€N0f7/2) X 4
Ligpnae Glighgplly il ull dejdll Glgudl il lilla goane (oo Lol Aalad
Al clyahlll
Egstate (N, Z) = Egstate (N) + Egstate ()
& g yisall Jady A Ja) (0 N =305Z=25¢A=55 sls Ja)
4 gl ddlall by gud)
Egstate(N) = a55(€0S;5) + ass(€0P; /5) + ass(€0Ps ) + (0ds)
+ (£0ds,,) + (elsy,5) + (£0f72) + (eN1P5 5) X 2
Aisigll Aflall sl & Cligig sl Loy ddla dal (4
Egstate(P) = ,355(5051/2) + ,355(50131/2) + ﬁss(fops/z) + (EOdS/z)
+ (£0ds,,) + (elsy5) + (eNOf7/5) X 5
Ligpae Sligigyally il ull daejdll Glgudl il Glilla goane oo Ll d8lad
Al clahlll
Egstate (N, Z) = Egstate(N) + Egstate (P)
Glygaad) 3 lig il bl i ddla Ja) (e N = 30572 = 26 A = 56 3l dal o
4y i gill A8l
Egstate(N) = a56(5051/2) + a56(60P1/2) + a56(50P3/2) + (EOdS/Z)
+ (£0ds,) + (elsy,5) + (€0f72) + (eN1P5 5) X 2
e il A8l Glsadl A ligiyll Lyl 48l Jal (g
Egstate(p) = ,356(5051/2) + ﬁ56(€OP1/2) + /356(50133/2) + (SOdS/z)
+ (80d3/2) + (8151/2) + (€N0f7/2) X 6
Ligpae Glighgplly il ull daejdll clgudl il lilla goane (oo Lol dalad
Al clpahlll
Egstate (N, Z) = Egstate (N) + Egstate (P)
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Ll a glad) Aol oaas daaly ddaa
swigladu  gabiug A ae gl g 2025 ple 20 231l 47 slaal)

gl 5 i gl L5 2 (sl e N = 3157 = 26 A = 57 5l Jal (e
A3 g 5 gl Al
Egstate(N) = a57(5051/2) + a57(£0P1/2) + a57(50P3/2) + (50d5/2)
+ (£0ds,,) + (elsy,5) + (€0f7/2) + (eN1Ps/5) X 3
Apgig ) Aglall Slgad) A cligig ) Jal s ddla Jal (e
Egstate(P) = Bs7(£0Sy2) + Bs7(€0Py/2) + Bs7(€0Ps ) + (£0ds ;)
+ (£0ds,,) + (e1s12) + (eNOfy,,) X 6
Ly pae ligiglly cligmll Zoejdll @lgull Jalill Glila goane Lo pll 48Uad
LAY )Wl
Egstate(N, Z) = Egstate (N) + Epstate (P)
b g gigll i Al Jal ge N =32 5Z2=26 A=58 sls Jal e
49 55 gl Alal) iy gud)
Egstate(N) = @sg(£0S;/5) + asg(e0P; /5) + asg(e0Ps,) + (£0ds;)
+ (£0ds,,) + (els1,2) + (€0f72) + (eN1Ps)3) X 4
Angig ) Aglall Sbgad) A clighg ) Jal s d8la dal (e
Egstate(P) = Bss(£0S1,2) + Bsa(€0Py/2) + Bss(€0Ps ) + (£0ds ;)
+ (£0ds,,) + (e1s12) + (eNOfy,2) X 6
ligigylly g yull Jag)ll uldla & gana o Jaal il A8Uad
Egstate (N, Z) = Eggtate (N) + Epstate (D)
A el b iyl Il 48 N = 3252 = 27 ¢ A = 59 5l Jal (e
e il
Epstate(N) = 0559(5051/2) + “59(50P1/2) + 359(50133/2) + (€0d5/2)
+ (80d3/2) + (8151/2) + (£0f7/2) + (£N1P3/2) X 4
dpe 8l Adlall bsud) 8 Gligig yll oyl A8Ua Ja) (g
Epstate(p) = 359(5051/2) + 359(50131/2) + 359(50133/2) + (€0d5/2)
+ (€0d3/2) + (8151/2) + (8N0f7/2) X 7
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50 < A < 60 A giall

Ly pae ligigylly culig il dpe bl clgull gl clila goane i) 4slad
Lo bl
Egstate = Epn + EBp
il b gl Ll Bl N=3252=28 « A =60 3ls Jal
e il A8
Egstate(N) = a60(5051/2) + aeo(gopl/z) + aeo(gopa/z) + (SOdS/z)
+ (£0ds,,) + (elsy,5) + (£0f72) + (eN1Ps 3) X 4
4o 8l Adlall lsud) & Gligig pll daylys 48la dal (e
Egstate(0) = ,360(5051/2) + :360(50131/2) + ﬁGO(EOPB/Z) + (SOdS/z)
+ (£0d3/2) + (3151/2) + (£N0f7/2) X 8
igis plls i 5l Lagl) s ¢ pana b b ) A6l
Egstate = Epn + EBp

5380 g paall LS il Uylas S el e dll sl il w8 2(1)Jsal

MeV
sl £0Sy, &O0Py, &OP3, &£0d;, £0ds, &lsy, &€0f;;,
>oTi 30.33 25.00 47.90 67.0 63.50 70.78 77.15
SV 30.13 24.83 47.56 66.53 63.03 70.31 76.5
>2Cr 29.94 24.67 47.24 66.08 62.58 69.86 75.9
>3Cr 29.74 24.51 46.92 65.63 62.13 69.41 75.38
SaCr 29.56 24.35 46.61 65.19 61.69  68.97 74.82

>2Mn 29.37 24.20 46.30 64.77 61.27 68.55 74.27
S8Fe 29.20 24.05 46.00 64.35 60.85 68.13 73.74
>/Fe 29.02 23.90 45.71 63.94 60.44 67.72 73.21
>8Fe 28.85 23.76 45.43 63.55 60.05 67.33 72.71
>2Co 28.69 23.62 45.15 63.16 59.66 66.94 72.21
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Ll a glad) Aol

s Glanbia d

éJUSuJ & e

Gl e

aaa daaly Ao
2025 ale 20 2a2d) 47 laal)

SONi

28.52

23.49

44.88

62.78

59.28

66.56

71.72

a5 5358ll 08775, 0p1/2, 0Py /238Ul Clysudl ZalN) Cljiahly ad 1(2) Jsaad)
MeV i 8)de 5liaall sill (and By Axsisydll 50,

9 A S 2 GIAA IS e

sl | el ) | dedl) | el jl) | Al sl | il Wl | dadll | il Ll Aol
S9Ti aso | -0.04| B, |-001| S5lv as, | -0.04| B, -0.01
SaCr as, | -004| B, |-001| 33Cr | as; | -0.04| PBss -0.01
S4Cr aso | 007 | Bs, | -003| 53Mn | ass | -0.07| Pss -0.03
SCFe ase | 007 | PBsg | -0.03| 57Fe | as, | -0.09| Bs, -0.04
>8Fe Asg 01| Bsg | -0.04| 32Co Asq 01| PBsg -0.05
SoNi oo -0.1| Bg | -0.05

L0l 6l ) e (3) Fppadl lysdl Il il 315 Slacal AalY Slea cadd
Cua ¢(3) Jsaall 385 Epgrate — Eexp Leein (Bl ilumy agiig o Ayl il
Mathcad Sl galin e lssula Lbud) B puaad 2l clblual) puea s
Sitfing daUad)) Hladiily Je Slpahl e Jsaslls program

Sl z3sadl o bilae) dagial Al 35 Akl Ll bl 8 :(3) Jssal)
MeV 530 Zygpaill o8l e 4 liag

>0 A SIS 2 8 A S 2ae
‘.5)-"“ EBexp EBstate EBstate* LSJ:‘S‘ EBexp EBstate EBstate-EBexp
EBexp
59 Ti 440.012 | 492634 | 52.6220 53V | 448.179 | 498.6780 | 50.4987
>2Cr 458.791 | 504.654 | 45.8623 53Cr | 466.726 | 522.7900 | 56.0635
S4Cr 476.441 | 534.512 | 58.0710 53Mn | 484.614 | 540.2160 |55.6018
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50 < A < 60 Ao giall

S6Fe 494.904 | 545.874 | 50.9692 S7Fe | 502.546 | 559.7670 | 57.2206
S8Fe | 512.586 | 575.977 | 63.3907 9Co | 520.056 | 580.1890 | 60.1321
6ONi | 529.6963 | 585.561 | 55.8647

Tl il iy (16,5 Bl Aupail Wil bl ad o d) (1) S8 o
sl Ja) e el mgaill B3y (s)pea Al Jald) dampaal dgaa (yea ilyguall 4kl
A =60 JasA =50 sl Ja) e ¢(3) Jsaadl 3 Al

600 -
o o *

', i L 2
;L 550 JRPER .
K ’ ’
2 °
J 500 o ¢ ¢ o ® °
- e ®
' °
ﬂ }?450 1 o ©® # EBstate
19 ® EBEXP
F 3 400
> s
s
7 350
% 300 T T T T T T 1

48 50 52 24&:&” J?j 58 60 62

a3 (e Al Zagaill 385 (shea S dag) dgylail) Ll lils o(1) JRal
MeV sanss (e 35ms Llid) Fpppatl) T i) il iy dmnss

Tl by A gl dagidl Ayl Ll il a8 ou Gl o
Aol Al (385 Aal Tl sl o (3) Jsiad) s ¢ 57MeV s Ay pal
o ol et cpin 1 5l 13 Uy 8 el ol ae Lgtilieg ) 3
2l Laasia () Giagitig 28y Janall GLEY) 2n 5 Janal) SBLEU 3 Laag i gkl disal
Jyaall Ja) e (s) A8l () plmal Z8UD cmmiatil (gaa L (g5l sll (3
Ball s Lappaill (e A EpThpew (A)dpks Ll 48l e
(N — 2)? |vp — vn|

1
+ 643
A vpt+v,+1

EBThnew(A) — Egstate (N' Z) =+Y
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Ll a glad) Aol oaas daaly ddaa
swigladu  gabiug A ae gl g 2025 ple 20 231l 47 slaal)

Blile sula maliy aladinly § OBV bl 5V LD aa jiahl dad aasis
6 = 139.47MeV (e (8 as a4l e Jasé (Matlab program
A=60 2 A =50 sl dal 5o Y = 23.76 MeV LLUDI aa jidl)lss
G5 il and Baaall A Aagall 4kl Loyl culilla o8 2(4) Jsaad)
il pa Lgiliae 5 )EY) 5 Bl (gan A8l ad ddlal aay Sl 3 sl
MeV o 5yaie 4 aill

sz-m EBexp ENexp Epairs Easymmetry EBthtotaI Enth EBthnew -
EBexp

>9Ti 440.01 8.80 37.86 11.4 443.375 8.87 0.07
g:}V 448.18 8.79 37.61 8.74 452.275 8.87 0.08
S2Cr 458.79 8.82 37.37 5.85 461.347 8.87 0.05
S3cr 46673 881  37.13 5.6 479.9624  9.06 0.25
Sacr 476.44 8.82 36.9 4.53 493.093 9.13 0.31
ggMn 484.61 8.81 36.67 4.05 499.501 9.08 0.27
>8Fe 494.90 8.84 36.45 3.02 506.325 9.04 0.20
EZFe 502.55 8.82 36.24 3.13 520.4481 9.13 0.31
>8Fe 512.59 8.84 36.03 12.64 527.3649 9.09 0.25
32Co 520.06 8.81 35.83 8.81 535.571 9.08 0.26
SaNi 529.70  8.83  35.63 0 549.940  9.17 0.34

Adlal da B ail il e Tl 30 Canaal el ) Bl il o) Jpall

il G (bl GlA) Galias) il elsi L odaadl o)Vl LS gas

Ja) e 0= 0.1 MeV I duapaill il il a8 oo 35oa Al 2 Ll
s il dageall 383 2S5 e A = 60 a4 = 50 5
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50 < A < 60 Ahw gia

600 -
=
@ 550 - . *
5 . °
K 500 R
. + e
5 > s ®
31 2450 - s 8 @ Akl by il
3
N 400 - ® EBEXP
3 350
300 T T T T T T 1
48 50 52 54 56 58 60 62
A S sl

L) dasaal dgan aa saaal) dplaill Jay gl ldla ad g Galail) 2(2)Jal

MeV saa5 (51350 Jai) Zyyyatll T il culills ) e (olyen S

G sil) dandas (ol Baaal) Al an Gy QU A el adl) e 315 e
e bty ¢ AL (gl el il i ddlial Famma 3g0n 5ag Jal il A8l o i
DkaeY) e 32

g eil) Anlyl) 48Ul 3phdi A Jadaall Wygag Jolill) dbma cilapws 2.4

Os A O G 330 sl dal e bia 055 Y QLEY) aa dad ol oSl il o
bl pe dila QB Ay JS5y ) OSar 5AY) Gl 8 AN i) gl )
i) s Gp il At o Jlag ol 138 & i) s llin S5 40 Jamall IS
paneall 13ag ([21] Aallaall salall sa Al angll taay adla (s a A ol
O 5 Ol ae el o) Jslag (o2l ddiad) dadlaall salall Clapun 2a) 8 ol i8Y)
[23] .[22] - LeSSa Jlaial ) (535 Lo Lhas 315l Jaul s 38l e s s 5 sl
Je & Cay Ledal 5 4l (4a 123 256 (0dd-A nuclei) duall AL cld gl of (i
salall Azl Clapss ae (adadl DA 8 dsasall) zodall s g2l Gl
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Ll a glad) Aol oaas daaly ddaa
swigladu  gabiug A ae gl g 2025 ple 20 231l 47 slaal)

O3S Ay Jlad 5K adandl Jeli) 13 dada gy (~ keV/c?)aks dags Lol
Qae ziged (e BEN Gy Jlad cad 55eS 8 1586

T

, I

g-e
V(ir)=—-—-—— 21
() =-= 1)

bl 3ol e capmall Jelall sad Jiay ) GEY) cul ag
A= h (22)
MipmC

Jelall 138 535 . My ppyiallaall saladl apn A e LS adingy (Jeliill 520 58
idasdle (Say 2315l 4SY Jagl il 48Ua e Jly Lee ¢« Energy Dissipationasa yas )
Al ) Aypsil) 3Ll (e A gidl) Gl pe dsliad) Tag il il Ljlie DA e Y 128
6 La i) @l 5l Lol il Al (e ity JUllys L laad) 8 Jelial) 128 22Ty
@ iy ol by s Z L (S JUlly Aaleally clany 15185 cOle 1 4ady
Epy = —€1pm 2 —Z D (pD_M

A3 Po

pe J lsll Lajdll DSy ae dallall sl QL8 30d Jiahl Jia €7py S
o jSApDM Galy 13) Adaal) Aallaall 3alall 28ES ppyppe a8l gl o) iyl
(2511241 =5 355 (o Aallaall 82lall Apnnyo B8ES Py 5 Eppg i a0 chyaall S50 3hlie
il 1) A e Aallaa Bale anes dndy (Gl aana) ()Y aall RS 8 mppy s
Caai Ry sae Jobl Jelill mouay (diga Clopun <lS 13 5l ae Jeliil) Canaay 530S
(gslasis apuall (385 Tagl) 3Ll Ay lal) ALY e aall 134 dilal oSy [26] 5l lad
oo (10) Axpall 385 Aphail) Ll il lila o G Al Adlall (555 Aad Ly Aiad
sale a0 Al an aey Akl Laf il ddlda muaiy ¢(5) Jsand) s duapaill adl)
Ll a8l o)as e e I EPM - ddllg

) e MLoMR (23)

cm3

Bthnew
E]B?t%new = EBThnew(A) - EDM oV (24)
Aozl dpad) Allgd) ASa el el e sl py = 0.4:—2 slaie)

DM o 13,00 W ppyy = 0.4 L5 das il ) A36SY Ay Gaia DR4 <l
Po 4
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ol dallial) Balal) i) g — JBUDU 9 ) 581 3 g0a aa Audal) 3 gail) (3 g Jayl i) ABUA! ddsaa
50 < A < 60 A giall

Ay (A48d) Byeia a8y Jagss ol) apall IS sl dalgll e aS) Al ciilS LS
ad e Jianid Ok maliyn Gupb oo Luguls 48 Lasgl Ldallaal) 3ale apua ABS (0
adul)

9 MeV )

€.pm = 3.567 X 10° MeV, mp,, = 1107.54 —z = 1.108 GeV/c
SIS ard Jel@ gaa Wl
hc
A=——7>~=0.178fm

y MipmC€
asa gy e":u:m 3 Lamn il el el (gl Al

e xa [27] ¢ gulall Weakly Interacting Massive Particles (WIMPS) (3l
Lol gl i€l pe sl adaw Jelis ) juin A & 0.18fm s jpai Jelis
230 aSa 2) + 1 LAY il a5l o) sl aiall gy cnf S (gl asal) il
O Aldind) el Aalie ) ¢ § dad ol LalSE ¢ el (sgiunall b dyaseSl) YA
orbital sy ajm suatip cJelall Jlas) 3 lae Lallad) saldl) Clagns (5l
Gla ol 55l s dasall A "Ll 850l < lefangular momentum
Lol il ad by agily Y lall QS 5005 Cany dallie sald) Gilapn ae S
Ol el 50 A8 e daldy ERNL o Al sale ann il Al aey 30
sl (o LS dancaly uatl) 3L J 30l pe Cam AWl sl (8 a0 (52,80
AL

il sy Rkl 3 sail (335 Bapaad) Akl Jay i) il 0 1(5) Jsaal)
:Z)Js.n A_M‘)Aj\ ng.lﬂ 4_\.\.\_.)3.\5‘ ?ﬁj\@\{_‘{)u‘j 3alall ).\.\\J c‘n} Aallaall 3allll

.MeV «

sl EBexp ENexp EBThnew(A) Epm EBthnew ENthnew ENthnew

ENexp

51V 4481 879 45227 148 44355 8.697  0.091
8
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Ll a glad) Aol
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Abstract

The aim of this research is to conduct a comprehensive algebraic
analysis of the next generation of nodes within the Primitive Pythagorean
Quadruples (PPQs) tree, utilizing its dedicated complete generating set.
This work builds upon the complex and heterogeneous generative structure
revealed by Rashal et al. (2020). Our findings indicate that initial
simplicity is a local property that does not propagate throughout the tree.
Instead, the subtree exhibits highly heterogeneous branching and the
systematic emergence of "out-of-bound" nodes containing negative
components. These results reinforce the hypothesis that complexity is an
intrinsic and pervasive characteristic of the entire tree, not confined to
specific branches. Furthermore, they suggest that this region functions as
a complex transitional layer within the system.

Key Words:

Pythagorean Quadruples — Integer Trees — Linear Characterization —
Generator Matrices — Heterogeneous Branching — Diophantine Equations.
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Analysis in 73
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Abstract

This research presents a constructive methodology for generating
primitive Pythagorean quintuples from pairs of orthogonal integer vectors
in Z3, while proving the necessary and sufficient conditions to ensure their
primitivity. The core contribution lies in defining the scope of this
methodology; it is proven to be complete for a significant subclass, but not
universally complete, as demonstrated by a counterexample. Using
quaternion algebra, it is revealed that this dichotomy is attributed to an
algebraic condition (the factorization of a quaternion into two pure
factors), which establishes a novel structural classification that
distinguishes between 'geometrically constructible' and 'purely algebraic'
quintuples. This deepens the understanding of the relationship between
geometry and number theory.

Key Words:

Pythagorean Quintuples, Diophantine Equations, Number Theory,
Orthogonal Vectors, Quaternion Algebra, Lagrange's ldentity.
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Study of the ores associated with the ophiolite complex in the Bassit
region (Chromite, Talc, Malachite) using Landsat 8 OLI and remote
sensing

Dr. Mahmmoud Mostafa*
Ashraf Ghanem**

Abstract

This research study the ores associated with the rocks of the ophiolite
complex (Chromite, Talc, Malachite) using the Landsat 8 OLI
imagery, by performing preprocessing stage, then applying band
ratios analysis and principle component analysis (PCA), and finally
comparing the remote sensing results with geological maps of the
metallic and non-metallic ores.

Results demonstrated the ability of remote sensing to separate
ophiolite rocks from the surrounding sedimentary rocks using
Landsat 8 OLI data according to the proposed band ratios (R=B6/B7,
G=B6/B4, B=B7/B6), and to identify the most promising
mineralization areas for chromite ore according to the ratios
(R=B7/B6, G=B6/B5, B=B4/B2), talc according to the ratios (R=B2/B4,
G=B4/B7, B=B6/B5), and finally malachite according to (R=B4/B2,
G=B6/B7, B=B6/B5). By conducting the supervised classification, a
digital geological map was produced in the Bassit region, and a digital
map of the most promising areas for the distribution of chromite, talc
and malachite ores, which are concentrated in the western part of the
Bassit region. The results of remote sensing match properly the
geological map of the ores, but with greater spatial accuracy and
spread.

Key Word: Al-Bassit, Ophiolit, Landsat 8 OLI, Chromite, Talc,
Malachite.

Professor, Department of Geology, Faculty of science Latakia University, Latakia-
* Syria.
** Doctorant student, Department of Geology, Faculty of science Latakia
University, Latakia-Syria.
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The inhibitory activity of the alcoholic extract of Salvia

officinalis against some pathogenic bacteria isolated from
chicken burgers

Abstract

This study aimed to evaluate the antibacterial efficacy of the alcoholic
extract of sage Salvia officinalis against pathogenic bacterial strains
isolated from chicken burgers. Four bacterial strains Staphylococcus
aureus, Salmonella typhi, Enterobacter cloacae, and Proteus mirabilis
.were isolated and identified using selective media and biochemical tests

The alcoholic extract (99.9% ethanol) was prepared using the maceration
method, and its efficacy was tested using the agar well diffusion method
on Mueller Hinton agar at four concentrations (0.5, 1, 2, 4 mg/ml). The
results revealed a significant inhibitory capacity of the extract against all
bacterial strains, which was higher than that of the standard antibiotic
(Gentamicin 10 pg). A direct proportional relationship was observed
.between the concentration and the diameter of the inhibition zone

Furthermore, the results of qualitative phytochemical screening tests
.confirmed the presence of phenolic compounds, flavonoids, and tannins

These findings confirm the therapeutic potential of the alcoholic sage
extract, positioning it as a promising candidate for use as a natural
preservative in meat products and as an antimicrobial agent in
pharmaceutical applications.
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