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Shell model calculations based on large basis has been conducted to study the nuclear strifétieré“fe and®**Mg nuclei. The energy

levels, inelastic electron scattering form factors and transition probabilities are discussed by considering the contribution of configurations
with high-energy beyond the model space of sd-shell model space which is denoted as the core polarization effects. The Core polarizatior
is considered by taking the excitations of nucleus fromithend 1p core orbits and also from the valen2e 1d shell orbits into higher

shells with4hw. The effective interaction§/ SDA andUSDB are employed withsd shell model space to perform the calculation and

the core polarization are calculated witiSDI as residual interaction. The calculated energy level schemes, form factors and transition
probabilities were compared with the corresponding experimental data. The effect of core polarization is found very important for the
calculation of B(C2), B(C4) and form factors, and gives excellent results in comparison with the experimental data without including any
adjustable parameters.
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1. Introduction Radhiet al. [5-8] have argued previously that tlieP ef-
fects are essential to be taken into consideration for nuclei
The nuclear shell model proved to be very successful todlies in thep-shell andsd-shell to improve the calculations of
to investigate the nuclear structure: by choosing an adequatke form factors. The single quadrupole transitions Coulomb
residual effective interaction, the shell model able to accountorm factors for electron scattering in the p-sHéB nucleus
for various observables accurately and systematically. Thlave been investigated by F. A. Majeed [9], in whizhw
nuclear structure study progressed by developing the nucleaixcitations were considered by prompting necleons from the
shell model [1]. Although the shell model is basically sim- core orbits to higher orbits to account fétP effects. The
ple, it explains many nuclear properties such as spin, madiigh energy configuration effect were considered by means
netic moment, and nuclear spectra. The shell model is conef core polarization effect have been investigated by Ma-
posed of two fundamental kinds of models which are relatedgeedet al. [10] on theC2 and C4 form factors of some se-
to the basis of the shell model: the models of the mean-fieldected nuclei lies in the fp-shell region. The core polarization
and they configuration mixing models [2]. Thd-shell is  were calculated by employing harmonic oscillator (HO) and
an interesting region for shell model calculations which canSkyrme-Hartree Fock (Skx) as residual interactions. Majeed
be investigated by elastic magnetic electron scattering, wheret al.[11] investigated the effect of the configuration of high
the nucleus is considered as an iné® and the fulllds,»,  energy for the positive and negative parity states form factors
2s1/2, 1d3 /2 space is used for the valance nucleons. Excifor longitudinal and transverse cases.
tation to the higher shell are ignored in the model. Calcula- . . .
. . The goal of the current study is to investigate the nu-
tions based on this model may not be able to reproduce th&ear structure of°Ne. 22Ne andMa nuclei. In particu-
experimental observations or to agree with the experimen; ' 9 - np

tal form factors. Effective charges are adopted in many preI_ar, energy levels, inelastic electron scattering form factors

vious studies in which the effective g-factors were implied.and transition probabilities using shell model cod&s and

The(¢)-dependence of form factors on the momentum transl\IUShe”X@NISU for windows [12]. The study af2 and

fer resulting from configuration mixing is very different for a C'4 for this nuclei including configurations of high-energies
g 9 9 y by utilizing the first-order perturbation theory to account for

different major shell, and cannot in general be considered at eC P effects. The zeroth contribution for the single-particle

a ¢ independent scaling [3]. The shell model electron scat- . : .

4 P 9 (3] o . - : wave functions are used and the effect(aP, is taken into

tering form factors needs to be modified by including higher . : . . X

; : o consideration by perturbation theory of first order with the

configurations, called core polarization effect. These effects . ) 4 o e )

are considered as a supolement to the usual shell-model treé?S'dual interaction which is the modified surface delta inter-
PP action (M SDI) [13]. The potential of harmonic-oscillator

ments, which gives more practical efforts to account for the(HO) with the size parametér s taken to account for the

Coulomb excitations collectivity. A model based on mi- root-mean-squarg-ms) charge radii of the studied nuclei
corscopic approach has been used to account reffects q 9 '

between states of single particle withS closed shell [4]. The effect ofC P on the form factors is derived from a
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microscopic theory that allows the basis function of the shellwith the single-particle states andg are to account for the
and the configurations with higher-energy to be combinednodel space where the isospin is included.

as perturbations of first order. The electron scattering op-  The matrix element of the configurations with higher en-
eratorT’y, written in terms of the reduced matrix elements grqy ('P) is similarly written as

which consists of the residual interactidfs as the sum of

the product of the density matrix of one-body (DMOB) ele- A

mentsx{ 1, («, 3) times he matrix element of single particle, (OfII0TA |05} e = DX, 0, (. B)(alI6TAll15), (3)

and is given by, @B
(OfIITall1O:) = (O || TAll|Oi)ms (a|||6Ta|||8) = <a|\|TA%Vres|Hﬁ>
i — 110
+ (O [|[6TA|[|O:)ce, 1) 0
where| O;) and| Oy) are the model space states. The quan- +{af[[Vies Ef — Hy TalllB)- )

tum numbers are denoted by Greek symbols in space and

isospace coordinatese. O; = JiTi, Oy = JTy and  where() represent the projection operator, which projects
A=JT. onto the model space. The MSDI [13] is adopted as the resid-

The matrix of the model space (ms) consists of the sum, 5| interactionyes and ; andE; are the energies of the ini-
of the product of the matrix element of the density matrix of ;5| and final states respectively.

one-body (DMOB)ngOi (o, B) times the matrix element of

the single-particle as follows [14], The MSDI effective interaction that was adopted for the

calculation of theC' P effects is a very adequate choice due

(OfIITAl[10:)ms =Y x6,0,(, B){ellITalllB), (2  toits adjustable parameters that allows us to reliably consider
a,p the C' P effects with respect to the model space. The MSDI

|  can be written as [13]

(271 +1)(2j2 +1)
2027 + 1)(1 + 012)

(12| VRSP jsda)r = —Ar
Yo — 1 1 1 J 2 1— (-1 li+le+J+T : 1 : 1 J1 2 1— (=1 T
X q (J2 2]12| 0)? [1—(-1) }+<J22112| 21— (-1)7]

+[2T(T+1)3]+B+C (5)

where(jo — (1/2)71(1/2)]J0), (j2(1/2)71(1/2)|J1) are Clebsch-Gordan coefficients [15], T is the nuclear isospin, B and C
are parameters obtained from the fitting to the experimental data for various mass region. The parameitrd taken as
Oor 1, B and C are approximated as [13]

AO%AlzB:% and C =0, (6)
whereA is the mass number.
TheC P terms are written as [13]
(_1)[3—0-012—&-1“ @ 5 A
T = 2N+ 1 1 1
@ITAINIS) = 30 T D o b V(1 Gae)(1F bess)

a1,az,l’

X (a1 |Vies|Baz) (as|||Ta|||or) 4+ terms with «; andas exchanged with an overall minus sign  (7)

wherea; anday indices which runs over particles states ani the energy for single-particle states. T@ié terms are
determined from the intermediate states up to thief2shells. The matrix element of the single-particle is reduced in both spin
and isospin is expressed in terms of the matrix element of the single reduced in spin only [13].

(@allTalllas) = |2 S I ol T o) ®

Rev. Mex. Fis65(2019) 159-167



NUCLEAR STRUCTURE STUDY OP2-24Ne AND 24Mg NUCLEI 161

with where
~(2
Ity = 4 & for T =0, P (7)== f i) D {87 —7)} f(rij)
¢ (-2t for T =1, i#j
wheret, = —1/2 for neutrons and 1/2 for protons. The ma- * andj are all the required quantum numbeis. i =

ni,gi,ji,mi,tiymt,; andj = nj7€j’jj’ mj7tj’mt.7 where
the functionsf(r;;) are the two body short range correla-
tion (SRC). In this work, a simple model form of short range
correlation has been adoptea,

trix element of the single-particle Coulomb operator is ex-
pressed as [14]

(sl Tyl frig) = 1= exp[—B(rij — re)?)
B Vi 9 . wherer, is the radius of a suitable hard-core afis a cor-
- /dw Jatar)(ez|l¥sllen) Bues Buaee ) peiation parameter. The Coulomb form factor for this model
0 becomes:-
wherej;(gr) is the Bessel function in spherical coordinates w1 ( 7
andR,(r) is the radial wavefunction for the single particle. FZ%(q) = Z{ /rsz(qr)pf}“(i, fyr)dr
The form factors for electron scattering involves the mo- 2Ji+1 4
mentum transfey and angular momentund, between the o
initial and final nuclear shell model states of spin; and 9. J_1dpo(i, f,r)
isospinTi,f [3]is [3] +N / drr<j(qr)r T ar ch(q)ch(q) (14)
0
2
A T T T The radial integral
Fi( — f :
FalF = (2J+1)Z<TZOTZ> 0
T=0,1 T4l dpo(i, f,r)
, ) , drr? ™5 (gr) ———— o
x [(ee|[[Tallle)|” [Fem (@) [Frs(@)]”  (10) 0
whereT,, is the final isospin states projected along z-axis and@n be written as:-
is evaluated by the relatiof, = (Z — N)/2. The form T d
factor for the finite size of the nucleon (f.s) 18 (¢) = /d—{ T4 55 (qr)po(d, for) }dr
exp(—0.43¢2/4) and F.,,,(q) = exp(q®b?/4A) represent 2
the translational invariance lack in the shell modglis the o
mass number antdis the size parameter for harmonic oscil- . .
mas P = [+ 0 st £.7)
The strength of the electric transition is [13] 0
o0
(2J+1) 2 —/d J+1£ . . 15
B(CLk) =~ {M F2(k) (11) J g ar)po(i, f) (15)
wherek = E, /hc. where the first term gives zero contribution, the second and

The Tassie model (TM) used for the core polarization inthe third term can be combined together as
NushellX@MSU is a modelling of more elasticity and mod- o
ification that allows a non-uniform mass and charge den- . d J+1
sity distribution. TheC' P charge density in TM model de- _q/dwﬁr1 @@, f,r) |:d(q'r) * qr }]J(qr) (16)
pends on the ground state charge density of the nucleus. The 0
ground state charge density is expressed in terms of the twdrom the recursion of the spherical Bessel function:
body charge density for all occupied shells including the

core. Based on the collective modes of the nuclei, the Tassie { d + JH} gr(qr) =j7-1(qr) 17)
shape core polarization transition density is given by [16]. d(gr) ar
1 de( f7 ) o0
core, — 1 J—1 12
Pt, ( f7 ) 2( + 7 ) dr ( ) ,',/dTTJ+1jj(q )dpo(d f> )
T
where N is a proportionality constant apg is the ground 0
state two- body charge density distribution, which is given oo
R A .. .. =— drr/tli,_ i, f,r
— (12, (M) = Sl i) — i) (19) o [ arr st o

i<j 0
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16

Therefore, the form factor of Eq. ( number ) takes the
form:

ar \V21[ T
o~ (5757) Z{ [ Fistaniar
0

—NQ/dTTJHPOjJ—l(qT)}Xch(Q)Ffs(Q) (18)
0

2'Ne

14.246

13.997

12— gt — 11951

5+, 11.652
1038 11514

11.166

w aea
Sgr
5
3
®

0519 +. 10.485

— 10 (1% 9.935
> 3% 9.873
s
The proportionality constan¥ can be determined from < o AT T
the form factor evaluated gt= k, i.e. substitutingy = & in A
the equation above we obtained A dom e tiTS

bdeTQjJ(kr)p’}i (i, f,r)—FE(k)Z 2‘2:1

1.696 2+ 1.747

N =

1634 o+

_ 19) .
[ drr?tpo(i, f,1)5 -1 (kr)
0

o o+ 000 ot 0.000 + 0.000
Exp. usda usdb

2. Results and Discussion _ o _
FIGURE 1. Calculations of the excitation energies compared to the

2.1. The excitation energies corresponding experimental data [18] usingla andusdb effec-

tive interactions fof°Ne nucleus.
The core is taken a0 for all nuclei under the study with
4, 6 and 8 particles outside the core féfNe, >Ne and firmed. Figure 3 shows the theoretical energy spectra
24Mg respectively. Figure 1 displays our theoretical workfor Mg nucleus in comparison with the experimental
in comparison to the experimental data [18] f8Ne nu- data [18]. The predicted values far- levels is found at
cleus. Our calculations predicts the validdsat 1.696 MeV ~ 1.491 MeV and 1.502 MeV usingsda andusdb effective
and 1.747 MeV, by employing the effective interactiangla  interactions, respectively. The absolute difference forthe
andusdb, respectively. The difference betweshis foundto  level and the corresponding experimental datais 122 keV and
be 62 keV and 113 keV in comparison with the correspond133 keV usingusda andusdb effective interactions, respec-
ing experimental data usingsda andusdb, respectively. The tively. All the energy levels ordering is predicted correctly for
1% has been confirmed by our theoretical calculations whictt*Mg nucleus.
is not confirmed experimentally using both effective interac-
tions. The theoretical predication compared to the the correz 2. Electron scattering form factors
sponding experimental data of the energy levels for positive
parity states of?Ne nucleus is shown in Fig. 2. Our calcu- The M SDI residual effective interaction is employed to cal-
lations predicts the values™ at 1.310 MeV and 1.363 MeV, culate theC P effects. The parameters of tié SDI resid-
by utilizing the effective interactionssda andusdb, respec- ual effective interaction ard, B andC [13], whereT is
tively. The difference betweei™ is found to be 35 KeV and the isospin which takes the values 0 or 1 . THe&S DI pa-
88 keV in comparison with the corresponding experimentarameters are estimated frody, = A; = B = 25/A4 and
data usingusda andusdb, respectively. Many unconfirmed C' = 0, whereA represent the mass number. In all the pro-
experimental energy levels for this nucleus have been coneeeding figures below “see Fig. 1 panel (a)", the dashed curve

TABLE |. The estimated values of the reduced transition probabilBigg2 1) (in units ofe? fm*) and B(C4 1) (in units ofe? fm® x 10?)
compared with the corresponding experimental data.

Nucleus J7 Ty E.(MeV) ms ms+CP Exp.
*Ne 2F 0 1.634 145.1 461.3 292.07 4 37.72%
4f 0 4.247 12.07 55.98 3848°
2 Ne 2F 0 1.275 166 248.7 229.8 + 42°¢
4f 0 3.357 4.42 9.02 —
Mg 2F 0 1.369 119.5 390.7 428.9+8.74 ¢
24 0 4.238 12.17 25.47 22.37 £ 0.053
45 0 6.011 11.75 23.98 43+61

aRef. [19],°Ref. [20],“Ref. [21], “Ref. [22].
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FIGURE 2. Calculations of the excitation energies compared to the
corresponding experimental data [18] usingla andusdb effec-
tive interactions fof? Ne nucleus.
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FIGURE 4. Panel (a) the longitudinal’2 form factor for 2*0
(1.634 MeV) in?°Ne. The measured values are from Ref. [23]

and panel (b) is the theoretical and experimefit&l'2, q) for the
1.634 MeV(2]") state o°Ne.

2.2.1. 2°Ne Nucleus
1.634 MeV,JTT = 2 0 state

Figure 4 panel (a) displayed the2 form factor calculation

for the statg(J7 T = 2{0) at E, = 1.634 MeV. The calcu-
lations of thesd shell model space only underestimates the
experimental data, when tl@P effects are considered, the
calculation improved markedly, that made the form factor re-
produce the experimental data over the entire range of the

FIGURE 3. Calculations of the excitation energies compared to the momentum transfeg. The predicted value of th8(C2 1)
corresponding experimental data [18] usingla andusdb effec- for the sd-shell is 145.1¢2 fm* compared to the measured
tive interactions fo?*Mg nucleus. value 292.07 37.72¢2fm? [19]. Including theC' P effect

in the calculations of thé3(C2 1) predicts the value to be
gives the results obtained using thé shell model calcula- 461.3¢2fm*. The Tassie model calculations agrees reason-
tions without CP effects. The dotted curve represents theably well with the fist diffractions maxima and able to locate
contribution from theC'P only. The blue solid curves rep- the experimental diffraction minima. The Tassie model un-
resent the calculations including the core polarization contriderestimate the measured data in the second diffraction max-
bution over the model space calculatiqrd + C' P) and the  ima. In general thé3(C2 1) reproduce the shape of the form
red solid line gives the results obtained for the Tassie modehctor and the theoretical calculation of the transition proba-
from NushellX with different set of proton.eand ¢ effective  bility agrees reasonably well with the corresponding experi-
charges. mental probability as shown in Fig. 1 panel (b) for the state
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FIGURE 5. The longitudinalC'4 form factor for4; 0 (4.247 Mev) ~ FIGURE7. The longitudinalC’2 form factor for2;°0 (4.456 MeV)
in 20Ne. The measured data from [23]. in 22Ne. The measured data from [24].

27 at 1.634 MeV. The inclusion of the CP effects is found t02.2.2. *>Ne Nucleus

be very essential for both form factor a®{C2 1) calcula- N N
tions. 1.275 MeVJFT = 270 state and 4.456 MeV[{T' = 270

state.

The form factor for theC?2 transition for the state®;” and
4.247 MeVJFT = 470 state 24 calculations are displayed in Figs. 6 and 7, respectively.

The sd-shell model calculations has a shortfall in describing
Figure 5 presents th€4 form factor calculation in which the the experimental form factors fand thed + CP) calcula-
sd-shell model predictions are lower than the experiment and©ons areé remarkably agreed with the measured vgluez. The
considering the”' P effects improves the form factor calcu- !”nodel space prgdlcts the valdg(C2 1) to be 16662 f"i
lations that reproduced the experiment in detail all over thd" comparison with the measgred valpeo.8 = 42e fm. :
entire range of the momentum transfer The calculated The calculatedB(O22 T)4|nclud|ng theCP effects predicts
B(C2 1) value is12.07 x 103 ¢ fm® excludingC P) effects the value of 248.2“ fm*. The Tassie model overshoots the
and55.98 x 102 e2 fm? including theC P effects along with measured data for th&2 form factor.
the measured valuB8+8 e? fm® [20]. The Tassie model cal-
culations underestimate the measured data in all momentu
transfer dependance.

3,357 MeV,JTT = 470 state

Figure 8 displays thé’4 form factor of the longitudinal tran-
sition for theJF T = 410 state at&,, = 3.357 MeV of 22Ne.

22\("
Ne 107 T 2ond
C2: 1.275MeV (2, 0) Ne
C4: 3.357 MeV (4," 0)
---------- cP

- — — -sd

s
sd+CP

fassie model from NuShellX.

100k Tassie model from NuShellx |
o O O Exp.

Em“ 3
w
10° F
fm-1 1076() 1 2 3
q(fm™) afm)
FIGURE 6. The longitudinalC?2 form factor for2}0 (1.275 MeV) FIGURE 8. The longitudinalC'4 form factor for4; 0 (3.357 MeV)
in 22Ne. The measured data from [24]. in >?Ne. The measured data from [24].
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Theoretical model space predictions underestimate the me#he C'P effects are included. The Tassie calculations repro-
sured values. The model space calculations along @#h duce the second maxima better thah+ C' P calculations
effects taken into consideration improves the form factorsand this might be attributed to the effective charge used for
calculations up to; < 1.0fm~!. The predicted value of this state. The model space estimate the valuB@?2 1)
B(C2 1) is 4.42¢2 fm® x 10 without theCP effects and  to be 119.5¢* fm*, while the sd + C'P with usda effec-
9.02¢2 fm® x 10® when theC P effects included. The Tassie tive interaction is 390.22 fm* compared to the measured
model calculations with effective charges reproduce the measalue 428.9 + 8.74 ¢?fm* [19]. The comparison of the
sured data better than the model space calculations includalculatedB(C2, ¢q) as function of the momentum transfer
ing the C'P effects in the momentum transfer region up to with the corresponding experimental data are shown in Fig. 9
q < 1fm~*'. The success of the Tassie model for this statgpanel (b). The model space calculationsRfC2, ¢q) under-
might be attributed to the charge density that has a direct efestimated the measured data in the momentum transfer re-

fect from the proton and neutron effective charges. gion0 < ¢ < 1.2fm~'. Thesd and d + CP) calcu-
lations are both able to locate the diffraction minima accu-

2.2.3. 24Mg Nucleus rately. TheB(C2, q) calculations start to deviate in the re-
gion0 < ¢ < 2.0fm~' and the (sd+CP) calculations

1.369 MeVJiT = 2,70 state improved markedly to agree reasonably well with the ex-

perimental data. The location of the diffraction minima of
The form factor forC'2 transition S}'[of:ltE{JJTcr =2t T = 0) B(C2,q) is located accurately for bothd and sd + CP
at B, = 1.369 MeV of the>*Mg is displayed in Fig. 9 calculations. The calculated transition streng®#iC2 1)
panel (a) where the model space calculations have a shortfadl 390.7¢2 fm* agrees very well with the measured value
in describing the measured data. There is a remarkable en-

hancement in the calculations of the form factors for the first

maxima and overshoots the data at the second maxima when (@) ' ' Y
10° C2:4238 MeV (2, 0)
10" g . . — Bl I &
E 24 - T T s
E M sd+CP
F (a) c2: 1.9369 MeV (2" 0) o o0 O
Tassie model from NuShellX
10" E
G
g
10° E
10° L ,
10? £ (b) *Mg E
C2: 4.238 MeV (2,' 0)
3 t t - — — -
E (b) 24Mg sd+CP ,
L 101 / B
E NS
&
)
- T
£ 4 ) 10° _
2 @
g
N
3) i
o E 10" 3
3 1072 | il
0 1 2 3
» q(fm™)
10" 1 U I
0 1 2 3
q(fm) FIGURE 10. Panel (a) the longitudinal’2 form factor for 230

FIGURE 9. Panel (a) the longitudinal’2 form factor for 2,70 (4.238 MeV) in*'Mg. The data are taken from [25] and panel
(1.369 MeV) state if*Mg. The measured values from [22] and (b) theoretical and experimentBI(C2, ) for the 4.238 MeMV(27)
panel (b) theoretical and experimeni(C?2, q) for the 1.369 Mev ~ State of**Mg.

(27) state of**Mg.
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10° T T T T T T T T
24Mg
C4: 4.123 MeV (4,' 0)
---------- cp

- — — -sd
sd+CP
1 0'4 - Tassie model from NuShellX |

107

q(fm™)

FIGURE 11. The longitudinalC2 form factor for4; 0 (4.123 MeV)
in 2*Mg. Measured values from [25].

T T T
107 “Mg 5

C4: 6.011 MeV (4," 0)
---------- [
— — — -sd
sd+CP
Tassie model from NuShellX’

10°

q(fm™)

FIGURE 12. The longitudinalC2 form factor for43 0 (6.011 MeV)
in 2*Mg. Measured values from [25].

B(C2 1) is428.9+8.74 2 fm* which is obtained at the limit
g — 0. The Tassie model calculations of thi® form fac-

value 0f22.3740.053 €2 fm* [19] and including the”' P ef-

fects predicts the value 25.47 fm*. The Tassie model cal-
culations are very close to the model space calculations espe-
cially in the first maxima. The measured data in the high mo-
mentum transfer are very few, that we can not decide which
one is in better agreement with the experiment. The calcu-
lation of the B(C2 1) for the 2] state are shown by Fig. 10
panel (b) where the model space calculations underestimate
the measured data, t3d + C'P calculations are able to re-
produce the measureB(C2 1) values for the momentum
transfer regiory > 2.1 fm~! and fail to reproduce that mea-
sureddat2.1 < ¢ < 3.5 fm~1.

4.123 MeV,J7T = 4]0 state and 6.011 MeVj7 T = 450
State

The form factor for the transitionC4 of the states
(4.123 MeV, 6.011 MeV); and4] calculations are man-
ifested in Figs. 11 and 12 respectively. The model space have
a shortfall in reproducing the measured data and when the
CP effects are considered, the calculations improved very
well to be able to reproduce the measured data. The Tassie
model with effective charges for proton and neutron is able
to reproduce the data for both studied states. The calculated
transition probabilityB(C4 1) without includeCP effect

is 11.75¢2 fm* x 103, compared with the measured value
43 + 6 €2 fm* x 10% [22] and the predicted value witfi P
effects included is 23.98 fm?® x 103,

3. Conclusion

The nuclear structure dPNe, 22Ne and?*Mg nuclei have
been studied by employing the shell model withda and
usdb effective interactions designed for thei-shell re-
gion. The core polarization effects have been considered by a
microscopic theory that allows the excitationdfiav, without
any adjustable parameters that were used previously when
the core polarization effects is taken by the concept of the
effective proton and neutron effective charges. The level ex-

tor for this state are in excellent agreement in all momentungitation spectra, transition probabilities and inelastic electron
transfer regions and are more closer to describe the secoisgattering form factors have been addressed in the present

maxima at high momentum transfer.

4.238 MeVJ7T = 25 0 state

Figure 10 panel (a) presents the calculations of 25®

study. The shell model prediction have a shortfall in describ-
ing the form factors and th€'P effect must be taken into
consideration to be able to reproduce the longitudirtabnd

C4 form factors. The Tassie model with proton and neutron
effective charges is able to reproduce 2 and C4 form

(4.238 MeV) state. The calculations without the inclusionfactors for all the studied states of the nuclei under study.
of CP effects have a shortfall in describing the measured
data. The (sd + CP) calculations are in remarkably bettepcknowledgments

agreement with the experimental dataP effects enhance

the form factor and reproduce the measured form factor irAuthors are grateful to Prof. R. A. Radhi for providing them

the first maxima. The model space calculationsB¢€'2 1)

with his core polarization code and for fruitful discussion and

gives 12.17¢? fm* value in comparison with the measured suggestions to improve the work.
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