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The nuclear structure of the 25Mg nucleus was studied using the shell model and
Skyrme computations. For positive parity low (energy states, inelastic electron scattering
form factors, energy levels, charge density distribution, and transition probabilities) have
all been determined. The SKX parameters were used with the sd shell model. The best
results were obtained from HBUMSD, HBUSD, CWH, PW, and W interactions, which
were calculated on sd space interactions. For positive parity states, the excitation energies
and transition probabilities to the ground state 5/2 + have also been determined. The
experimental data was compared to the estimated form factors, energy level diagrams, and
transition probabilities. The Skyrme interaction was shown to be compatible with a shell
model is used to explore nuclear structure.
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Many shell-model algorithms, such as OXBASH, have
been developed to overcome the eigenvalue problem in
shell-model calculations.[7], ANTOINE [8], NUSHELL. It
was discovered that the effects of core polarization (CP) on
the nuclear form factor are essential. for improving
computations and comparing with experimental results [9,
10]. Although there is no visible differentiation in the
experimental data between the various estimations for the
spinning current,, the results for the energy levels
investigated show good general agreement.
The first component of the research involves utilizing
the shell-model algorithm OXBASH for Windows to find
the energy levels and probability current density for a
variety various of two-body effective interactions. The
HBUMSD,HBUSD,CWH,PW, and W interactions the shellmodel algorithms are used sd-shell nuclei to calculate
longitudinal and transverse electron scattering form factors
for nuclei 25Mg.
The aim of this research is to compute the electron
scattering form factor by taking into account the model
space and the particle-hole excitation in the core. We also
use the aforementioned five effective interactions to
compare the energy levels, based on experimental results
and theoretical results, and B (E2).
The electron-nucleus scattering form factors for the
25
Mg nucleus are calculated using the USDA Hamiltonian's
one-body density-matrix elements. For all states in the first
sequence, the longitudinal form factor calculations
demonstrate strong agreement, however the shell-model
predictions for the excitation states in the second sequence
indicate a difference in findings. The Woods-Saxon,
Skyrme(Sk42), harmonic-oscillator potentials The wave
functions of radial single-particle matrix elements were
calculated using these techniques. When utilizing the Sk42

1.Introdcation
Interest in the wide range of physical events underpins
many studies, such as those presented here, that are
currently focusing on odd-A magnesium isotopes, with the
25
Mg one of the most important Mg nuclides is the nucleus,
particularly in astrophysics. The slow-neutron-capture (s)
mechanism, a major source of neutrons in the reaction 22Ne
(α,n) 25Mg, has been studied in a number of articles. This
reaction plays an important role during the combustion of
primary helium, in the combustion of the carbon shell [1, 2]
, It is an active Mg-Al cycle in H-shell starburst burning[3].
A number of theoretical methods have recently been used to
investigate the nuclear structure of this isotope, all of which
deal with the hyperonin p orbit. [4, 5] .
The effective interaction between two bodies is a
critical component of the nuclear shell model's success,
since it dictates the accuracy of calculations that assume an
inert core and a finite amount of space (suitable computing
methods and the so-called model space). Using quantummechanical many-body theory and the realistic nucleonnucleon (NN) interaction as a starting point
Microscopically, the effective interaction is employed to
comprehend nuclear properties. The earliest estimates based
on shell models[6] between nucleons, they employed
Despite 50 years of investigation, a simple square well
possibility exists. Has resulted in improved interactions. The
existing shell-model algorithms demand that Single-particle
energies (SPEs) and two-body matrix elements can be used
to create an interaction (TBMEs).
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potential, the results of the inelastic transverse form factors
expanded Nilsson-model description was used, were also
correspond well with the experimental data, however the
studied, in relation to the form factors that were measured In
elastic magnetic scattering results reveal a considerable
the symplectic model,
discrepancy in values when compared to the experimental
the electron scattering transverse form factors for the
data. When applying the harmonic-oscillator potential, The
transitions for 24Mg are determined. The sp(3, R) model's
overall shape and other properties of the form factors, on the
predictions outperform computations limited to the valence
other hand, are satisfactory. , by Anwer A. Al-Sammarraie
shell, according to the findings. The consequences of higher
et al.,[11].
shells are not accounted for by simply adding an effective
A shell model and Hartree-Fock computations were
charge factor, as they are in longitudinal form factor
used to investigate the elastic and inelastic electron
calculations, by M.J.Carvalho et al.,[16]. The cross sections
scattering form factors for the 25Mg nucleus. For this
of elastic electron scattering from the isotopes (24Mg, 25Mg,
nucleus, the USDA two-body effective interaction with the
and 26Mg) have been studied by E.W.Lees et al., [17] in the
sd shell model space was used to obtain the shell model's
0.2 to 1.15 fm-1 momentum transfer range Individual RMS
wave functions for this nucleus Ali A. Alzubadi et al., on
radii, as well as discrepancies between isotopes, are studied.
the other hand [12] the Hartree-Fock approach has
An enhanced Nilsson model calculation is used to compare
employed the SkXcsb Skyrme parameterization to obtain
the measured form factors to the predictions. The inelastic
the single-particle potential, which is required for the
electron cross-sections were calculated and measured from
25
calculation of single-particle matrix elements. The predicted
Mg is analyzed by J. R. Moreira and J. R. Marinelli
form factors were compared to the experimental data that
[18] at a back angle and in the energy range from 120 to 260
was available, by G.N. Flaiyh [13] The shell model and
MeV, and tangential form factors results for the two lowest
Skyrme–Hartree–Fock calculations were used to investigate
excited levels were extracted from the baseband This new
the nuclear structure of 29-34Mg isotopes at the neutron
data is compared to spin model calculations, in which the
drip line. For positive low-lying states, Proton, neutron,
collective current contributions are accounted for in
mass, and charge densities in nuclear physics are computed,
phenomenological and theoretical terms. Although there is
together with their accompanying (rms) radii, inelastic
no visible differentiation between the different estimates of
electron scattering form factors and neutron skin
the rotational current using the data currently available, the
thicknesses. For the transverse form factor, the inferred
general agreement is good for the energy levels investigated.
results are presented and compared to the experimental data.
In the present work, From the factors of the positive
The ability of the combined the Hartree-Fock mean field
parity states in the 25Mg nucleus, we calculate longitudinal,
with shell model approach with Skyrme interaction to
transverse, elastic, and inelastic electron scattering. The sd
accommodate has been confirmed when exploring diverse
model with SKX parameters was used for the positive parity
nuclear configurations of stable and unstable nuclei, The
states consisting of the active 1d5/2, 2s1/2 and 1d3/2 shells
descriptive and predictive power of nuclear excitation
above the inactive 16O core in (1s)4(1p)12 which remains
characteristics is quite high. P P Singhal et al., investigated
closed. The interactions HBUMSD, HBUSD, CWH ,PW
the electron elastic scattering cross-sections of the odd-A
and W were used to provide realistic sd-shell wave
nuclei 23Na, 25Mg and 27Al [14] in terms of large-based shell
functions (1d5/2, 1d3/2, 2s1/2) for positive valence states 5/2 +
model wave functions in the 1s-0d shell Only if the valence
ground state (GS) 5/2+ ,1/2 (0.585) MeV, 3/2+ ( 0.974
orbits are given a size 6–12 percent less than that required
MeV), 5/2+ (1.964 MeV), 7/2+ (1.611MeV) , 9/2+ (3.405
by the root-square radius can magnetic elastic scattering be
MeV) and 11/2+(5.251 MeV) .
explained, despite the fact that these wave functions are
2. Theory and methodology
supposed to appropriately characterize formation mixing.
The total form factor can be represents with the
There was no evidence to back up the theory that the orbits
electron scattering angle θ as the sum of the two terms;
of the neutron and proton are different diameters.
longitudinal 𝐹 𝐿 (𝑞) and transverse 𝐹 𝑇 (𝑞) as follows:
The data was used to calculate the M3 and M5
|𝐹(𝑞)|2
moments. The excited states of 25Mg by E W Lees et al.,
(1)
= |𝐹 𝐿 (𝑞)|2 + [1⁄2 + tan2 (𝜃⁄2)]⌈𝐹 𝑇 (𝑞)⌉2
[15] inelastic electron scattering in the momentum transfer
For the form factors in the total longitudinal (L) and
from (0.3 to 1.15 fm-1) has been investigated. Lower
transverse (T) directions, it can be written as [19]:
transition probabilities and transition radii are observed for
2
seven levels with excitation energies below 4.1 MeV were
|𝐹 𝐿 (𝑞)|2 = ∑𝐽≥0|𝐹 𝐽𝐿 (𝑞)|
(2)
recorded, and it was discovered that the transition
2
2
𝑀
𝐸
|𝐹 𝑇 (𝑞)|2 = ∑ {|𝐹 𝐽 (𝑞)| + |𝐹 𝐽 (𝑞)| }
(3)
probabilities were more exact than prior observations. In the
𝐽≥0
range of 5-6 MeV excitation energy, researchers looked for
2
2
where
|𝐹 𝐽𝑀 (𝑞)| and |𝐹 𝐽𝐸 (𝑞)| is the magnetic
hexadecupole strength to the 11/2+ levels. Comparisons
transverse form factor, and is the electric transverse form
with known electromagnetic strengths, and, more
factor, respective.
importantly, For the ground state band of 25Mg, an
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The sum of the elements of the one-body density
The 𝑘̂ and 𝑘̂ ′ are relative momentum operators, and
matrix's product (OBDM)
their definitions are as follows:
1
1 ⃖⃗⃗⃗ ⃖⃗⃗⃗⃗
𝑋𝐽𝐽𝑓 𝐽𝑖 (𝑡𝑧 , 𝑗𝑖 , 𝑗𝑓 ) the reduced matrix element of electron
⃗ 1 − 𝛻⃗2 )
⃗ 1 − ⃗∇2 ), k̂ ′ = (𝛻
k̂ = (∇
(10)
2i
2i
scattering was represented by the single-particle matrix
with the 𝑘̂ ′ acting to the left. The tensor force is
elements, operator 𝑇̂𝐽,𝑡𝑧 for a chosen model space and is
usually neglected.
given by [19]:
The saturation properties have been presented in the
〈𝐽𝑓 ‖𝑇̂𝐽,𝑡𝑧 ‖𝐽𝑖 〉 = ∑𝑗,𝑗𝑓 𝑋𝐽𝐽𝑓 𝐽𝑖 (𝑡𝑧 , 𝑗𝑖 , 𝑗𝑓 )〈𝐽𝑓 ‖𝑇̂𝐽,𝑡𝑧 ‖𝐽𝑖 〉
first item of Equ.(8), while surface properties were shown in
(4)
momentum-dependent terms which is account for finitewith initial and final single-particle states within
range force effect [23]. SkXcsb parameterizations were
concerned model space 𝑗𝑓 𝑎𝑛𝑑 𝑗𝑖 and 𝑡𝑧 = 1/2 and −1/2
implemented in this study [24] which delivers the best rms
respectively, for proton and neutron.
(root-mean-square) results. In the s-wave portion, charge
symmetry breaking (CSB) occurs. as well as the normal
Center of mass Fcm(q) and finite size Ffs(q) corrections
exchange (CE) factors and Coulomb direct (CD) are
were included to The momentum transfer q between the
included in this parameterization. Folding the computed
initial and final states is involved with the electron
charge distribution, Pch(r), with the two-body Coulomb
scattering form factor, of spin 𝐽𝑖,𝑓 as follows [20]:
2
𝜂
interaction yields the direct Coulomb potential, which is
⌈𝐹𝐽 (𝑞)⌉
given by [25].
2
∞∞
4𝜋
𝜂
e2
ρP (r)ρP (r i ) 3 3 i
2 (𝑞) 2 (𝑞)
(5)
= 2
|∑ 𝑒(𝑡𝑧 )〈𝐽𝑓 ‖𝑇̂𝐽.𝑡𝑧 (𝑞)‖𝐽𝐼 〉| 𝐹𝑐𝑚
𝐹𝑓𝑠
(11)
H
=
∬
d rd r
CD
𝑍 (2𝐽𝐼 + 1)
|r − r i |
2
𝑡𝑧

00

with ŋ is either the longitudinal (L), or transverse (T)
form factors.
The probability of a decreased transition is given
by[21]
𝐵(𝜂𝐽)

The first term of the density matrix expansion in the
local density approximation is the exchange part of the
Coulomb interaction, which derives from the Slater
approximation and is given by:
3𝑒 2 3 1⁄3 ∞
(12)
𝐻𝐶𝐸 =
( ) ∫ 𝜌𝑃 (𝑟)4⁄3 𝑑 3 𝑟
4 𝜋
0

2

𝑍 2 (2𝐽 + 1)‼
2
𝜂
(6)
[
] ⌈𝐹𝐽 (𝑘)⌉
𝐽
4𝜋
𝑘
3. Results and Discussion
where k=Ex/ ħc.
+
The latest version of the OXBASH shell model code
1
𝐵(𝜂𝐽)𝐽𝑖 =
uses
proton
and neutron formalisms have been obtained to
2
2
2
2
2 the2 OBDM elements which used then in MJ and
calculate
→ 𝐽𝑓 , 𝐵(𝑀1) 𝑖𝑛 𝑢𝑛𝑖𝑡𝑠 𝑜𝑓 𝑢𝑁 , 𝐵(𝐸2) 𝑖𝑛 𝑢𝑛𝑖𝑡𝑠 𝑜𝑓𝑢𝑁 𝑓𝑚 , 𝐵(𝐸1) 𝑢𝑛𝑖𝑡𝑠 𝑜𝑓 𝑒 𝑓𝑚
EJ matrix elements operators. The single particle elements
The central potential is represented here with the oneof radial wave functions were computed using the SHF
body mean field Skyrme potential were used for which is an
potentials of the type SkX for positive parity states . Since
approximated field provided from all two and three body
25
Mg has an 12 number of protons, we would expect the
interactions between nucleons inside the nucleus. This
proton's
contribution to the overall form factor to be forceful
potential can be given in terms of two-and three-body parts
for
this
nucleus.
The results will be separated into two parts
as follows [22]:
(2)
(3)
for
discussion.
First
we introduced we introduced Positive
𝑉̂𝑆𝑘𝑦𝑟𝑚𝑒 = ∑𝑖<𝑗 𝑉𝑖𝑗 + ∑𝑖<𝑗<𝑘 𝑉𝑖𝑗𝑘
(7)
parity states' inelastic electron scattering form factors,
The two-body section is provided by:
energy levels, and transition probabilities arranged
𝑉̂ (2) Skyrme =𝑉̂ 𝑚 + 𝑉̂ L.S +𝑉̂ 𝑡
according to increasing angular momentum.
𝑡
𝑉̂ 𝑚 = 𝑡0 (1 + 𝑥0 𝑝̂𝜎 )𝛿12 + 3 (1 + 𝑥3 𝑝̂𝜎 )𝜌𝛼 (𝑟1 )𝛿12 +
The calculations of longitudinal and transverse form
6
𝑡1
2
′
̂
́
factors
in positive low parity states case have been adopted
̂
̂
̂
(1 + 𝑥1 𝑝̂𝜎 )(𝛿12 𝑘 + 𝐾 𝛿12 ) +(1 + 𝑥2 𝑝̂𝜎 )𝑘 𝑘𝛿12
2
using
the
sd model space with different two body effective
𝑉̂ 𝐿.𝑆
interactions. Fig.1 shows the inelastic longitudinal C2 form
= 𝑖𝑡(𝜎̂1 +𝜎̂2 ). 𝑘̂ ′
factor for the first 1/2+ (0.585 MeV) state using also the
∗ 𝑘̂ 𝛿12
five interactions chosen with SKX parameters in the
2
𝑡
𝑉̂ 𝑡 = 𝑒 {(3(𝜎̂1. 𝑘̂ ′ )(𝜎̂2. 𝑘̂ ′ ) − (𝜎̂1. 𝜎̂2 )𝑘̂ ′ ) 𝛿12 +
momentum transfer area (0.5 to 1.2 fm-1), gave there is
2
excellent agreement with experimental results. (0.5 to 1.2
′
2
𝛿12 (3(𝜎̂1. 𝑘̂ )(𝜎̂2. 𝑘̂ ) − (𝜎̂1. 𝜎̂2 )𝑘̂ )} +
fm-1). The calculated curves represented by two peaks are
′
′
̂
̂
𝑡0 (3(𝜎̂1. 𝑘 )𝛿12 (𝜎̂2. 𝑘 ) −
underestimate the experimental data for the region (0.5 to
(𝜎̂1. 𝜎̂2 )𝑘̂ ′ . 𝛿12 𝑘̂ )
(8)
1.2 fm-1). For the first peak one can see that the calculated
were 𝛿12 = 𝛿(𝑟1 − 𝑟2 ) and the three-body part by
result are underestimate the experimental data. The
(3)
transverse form factors of this transition represented by the
𝑉
= 𝑡3 𝛿12 𝛿13
(9)
=

𝑆𝑘𝑦𝑟𝑚𝑒
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sum of the magnetic and electrical form factors for each
the experiments. The longitudinal form factors were
selected interaction were dissipated in Fig.1 (b). All
calculated for this transition, where the total sum of the
interactions are in a fine. Fig.1 (c) shows the best interaction
C2+C4 longitudinal form factors agrees well with the
with the contribution of the electric curve E2 and the
experimental data for the five interactions selected for the
magnetic M3 curve. We notice that the contribution of E2
region where momentum is transferred 0.8 to 1.2 fm-1. In
is less, while the contribution of M3 is large. And that the
Fig. 2(b) one can notice clearly that the main contribution to
contribution of electric E2 is consistent at the confined
the total longitudinal form factors belongs to C2 curve for
momentum transfer region (1.6 – 3fm-1 ) with a reasonable
all momentum transfer, while C4 contribution is considered
contribution at this region, specifically the second peak.
negligible in all region except for momentum transfer region
from (1.5-2fm-1).
Fig.2(c) represents the transverse form factors of the
sum of E2+E4 and M1+M3 for the five selected reactions.
(a)
Fig.2(d) represents the contributions of the total electric and
magnetic form factors with the best interaction (HBUMSD).
We note that the magnetic curve (M1+M3) has a greater
contribution than the electric curve (E2+E4). It is also clear
to us that there is a complete agreement of all the transverse
form factors (electrical and magnetic) with the total sum in
the momentum transfer region greater than 1fm-1.

(a)

(b)

(b)
(c)

(c)

Fig.1 Theoretical 1/2+ longitudinal and transverse form
factors (a, b, and c) (0.585 MeV) compared to experimental
data using SkX parameterization [15].
The computed C2+C4 longitudinal form factors were
calculated for first 3/2+ state at 0.974 MeV. An examination
of these curves in Fig.2 (a) reveals that the predictions using
SKX parameters are in good agreement with the results of
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(b)

(d)

Fig.2 Longitudinal (a and b) and transverse (c and d)
form factors in theory for 3/2+ (0.974MeV) compared to
experimental data using SkX parameterization[15].

(c)

Fig.3 (a) shows the total inelastic longitudinal form
factors (C0+C2 + C4) for the first 5/2+ at energy 1.964 MeV
computed with sd model space using SKX parameters for all
identified interactions. This figure shows that all
interactions are suitable for reproducing the experimental
form factor data in the momentum transfer between (0.4 to
2.75 fm-1). The shape of the theoretical curve did not match
well with the experimental one for all interactions. As to the
longitudinal form factors, the contributions of the Coulomb
form factors C2 and C4 to the best HBUMSD interaction
extracted from Fig. 3(a) are depicted in Fig. 3(b). We note a
small contribution from C0 which is negligible. The
contribution of C2 is observed with the experimental data in
the momentum transfer region (0.4 to 2.75 fm-1) as in Fig. 3
(a and b)., the total transverse form factors (electrical and
magnetic) were shown in Fig.3 (c) for all interactions.
Fig.3(d) represents the contribution of the total magnetic
(M1+M3+M5) and total electric (E2+E4) form factors using
the HBUMSD interaction. One notice that the main
contribution belongs to the total magnetic form factors
(M1+M3+M5) which shows the largest contribution, we
note a small contribution form (E2+E4) is negligible.

(d)

Fig.3 Form factors, theoretical longitudinal (a and b) and
transverse (c and d) for 5/2+ (1.964MeV) compared to
experimental data using SkX parameterization [15].
Fig.4 (a) shows C2+C4 inelastic longitudinal form
factors for the transition 7/2+ (1.611 MeV) for all
interactions selected in the momentum transfer between (0.3
to 1.25 fm-1) along with experimental data. The calculated
results are in a very good agreement with experimental one
for all interactions. Fig.4 (b) represents the best interaction
of HBUMSD with the contribution of both C2 and C4 with
the experimental data. The contribution of C4 were almost
negligible, while the contribution of C2 is greater and can be
considered for all momentum transfer region. Fig.4(c)
shows the overall transverse form factors that correspond
well in the momentum regions. (0.4 to 2.7 fm-1) to the
experimental curve is located on top of the theoretical curve.
Fig.4(d) represents the best interaction with the

(a)
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contributions of transverse form factors (electrical and
experimental data using SkX parameterization [26]and
magnetic), as it was noticed that electric (E2+E4) curve
[18].
gives less contributes to the total transverse form factor in
In Fig.5 (a) shows the calculated inelastic longitudinal
momentum transfer, and the largest contribution is clearly
form factors C2 + C4 for the transition 9/2 + at (3.405 MeV).
belongs to the magnetic (M1+M3+M5) curve.
Our results are in good agreement with the experimental
data of the momentum transfer region (0.3 to 1.25 fm -1) for
(a)
all five interactions identified especially with the HBUMSD
(c)
interaction. The contributions of individual C2 and C4 to the
long form factor were as seen in Fig.5(b) together with the
experimental data to obtain the best interaction. It is seen
that the contribution of C4 is negligible, while the
contribution of C2 is substantially all in the momentum
transfer. The transverse form factors of this transition
represented by the sum of the magnetic and electrical form
factors for each selected interaction were dissipated in Fig.5
(c (. All interactions are in a fine agreement for total
(b)
transverse form factors. Fig.5 (d) shows the best interaction
with the contribution of the electric curve E2+E4 and the
magnetic M3+M5 curves. We notice that the contribution of
M3+M5 is large, while the contribution of E2+E4 is
considered less, Where the contribution is near the region is
less than for high momentum transfer (less 0.5 fm-1).

(a)
(c)

(d)
(b)

Fig.4 Longitudinal (a and b) and transverse (c and d) form
factors in theory, for 7/2+ (1.611 MeV) compared to
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(b)

(c)

(c)

(d)

Fig.5 Theoretical longitudinal (a and b) and transverse (c
and d) form factors for 9/2+ (3.405 MeV) compared to
experimental data using SkX parameterization [18, 26].

Fig.6 Theoretical longitudinal and transverse form factors
for 11/2+ (a, b, and c), (5.251 MeV) compared to
experimental data using SkX parameterization[15].

Fig.6 Represents the inelastic longitudinal form factors
(C2) for 11/2+ transition at 5.251 MeV for all interactions. It
was found that the theoretical curves agree well with the
experimental data. The most compatible interaction for this
transition is HBUMSD, with in the momentum transfer (0.9
to 1.2 fm-1). The transverse form factors of this transition
represented by the sum of the magnetic and electrical form
factors for each selected interaction were dissipated in Fig.6
(b). Fig.6 (c) shows the best interaction with the
contribution of the electric curve E4 and the magnetic
M3+M5 curves. We notice that the contribution of M3+M5
is large, while the contribution of E4 is considered less.

Fig.7 shows a comparison of the experimental energy
spectrum and the estimated energy levels for the different
interactions identified in this study. That the theoretical and
experimental schemes are in agreement has been
implemented with great success, one can conclude that
reaction W is the most consistent reaction with practical
results, followed by reaction of HBUSD. It is obvious that
the SkX parameterization of the shell model allows for the
prediction of a high density of positive parity states.

(a)

Fig. 7: Comparison of positive parity energy levels of the
25Mg nucleus using different interactions.
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The estimated values for all transitions in 25Mg that
[5] M. Isaka, H. Homma, M. Kimura, A. Doté, A. Ohnishi,
are considered in this study are tabulated in Table.(1). The
Modification of triaxial deformation and change of
agreement is good for the states J= 5/2+ and 11/2+ and
spectrum in Λ 25 Mg caused by the Λ hyperon, Physical
replicated correctly, but there is a little variance for the other
Review C, 85 (2012) 034303.
states, according to an examination of these values. The
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25-دراسة عوامل التشكل الطولية والمستعرضة الكلية ومساهمات اقطابها في نزاة المغنيسيوم
لمستويات التماثل الموجبة بإستخدام تفاعالت مختلفة
 سماهر ثابت مشعان، نبيل فوزي لطوفي
جامعة االنبار –كلية العلوم –قسم الفيزياء
:الخالصة
 باسةتددام وسة ا اترةةرم تالةاسكي سةيبرمت تسسةت باي اتلااة ات الاة اي اتتسابةت اتس بةا تةم سةاا س اسةت25 -تم دراسة اتتريبةا اتوة ن توة ام اتسيوبسةب م
 اةاةتsd.  سةل ةاةان وسة ا اترةةرمSKX  يباةة ت عبةل اتةة و ا تسةاالي االوترةاتت اسةتددسي سماسةاي،  سست باي اتلااة، اتتةيت تكستلارم االتيتر وب اتيبر سرو
 لااةاي اتتهةبج ا تسةاالي االوترةاتsd.  اتتي تم سابها ةي ةاةان وسة ا اترةةرمW HBUMSD,HBUSD,CWH,PW اتوتااج تم ات ص ت سابها سن تالاسكي
 االراي تم سابها اباات تةم سراروة وتةااج س اسةت اتتةةيت سسةت باي اتلااة ا تسةاالي االوترةات سةل اتبباوةاي اتمسابة ت ا اة ي اتوتةااج ان وسة ا+2/5 اتى اتسست ى
. اترةرم سل تالاسكي سيبرم بستاك اسياوب دراس اتتريبا اتو ن ته ه اتو ام
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