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Abstract Key words 
     The effect of short range correlations on the inelastic Coulomb 
form factors for excited +2  states (1.982, 3.919, 5.250 and 
8.210MeV) and +4  states (3.553, 7.114, 8.960 and 10.310 MeV) in 

O18  is analyzed. This effect (which depends on the correlation 
parameter β ) is inserted into the ground state charge density 
distribution through the Jastrow type correlation function. The single 
particle harmonic oscillator wave function is used with an oscillator 
size parameter .b  The parameters β  and b  are adjusted for each 
excited state separately so as to reproduce the experimental root 
mean square charge radius of .18O  The nucleus O18  is considered as 
an inert core of C12  with two protons and four neutrons distributed 
over 212521 211 sdp −−  active orbits. The total transition charge 
density comes from both the model space and core polarization 
transition charge densities. The realistic effective interaction of 
Reehal–Wildenthal (REWIL) is used for this model space. It is found 
that the introduction of the effect of short range correlations is 
necessary for obtaining a remarkable improvement for the calculated 
inelastic Coulomb form factors and considered as an essential for 
explanation the data amazingly throughout the whole range of 
considered momentum transfer. 
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للاستطارة  C4و C2 عوامل التشكل الكولومية تاثير دالة ارتباط المدى القصيرعلى  
 18-لنواة الاوكسجين الغير مرنة 

 عادل خلف حمودي، عبدالله سوادي مديخل 
 قسم الفيزياء، كلية العلوم، جامعة بغداد، بغداد، العراق

  الخلاصة
 +2للحالات المتهيجة  تاثيردالة ارتباط المدى القصير على عوامل التشكل الكولومي غير المرنتمت دراسة       

+4و للحالات المتهيجة  MeV 8.210, 5.250, 3.919, 1.982ذوات الطاقات 
 8.960ذوات الطاقات  

7.114, 3.553, MeV 10.310, .  على توزيع كثافة  )تم ادخال هذا التأثير (الذي يعتمد على مَعْلمَْ الارتباط
الدالة الموجية للمتذبذب التوافقي  تم استخدام.  Jastrowالشحنة للحالة الأرضية من خلال دالة الارتباط نوع

كمعلمات حرة تعَُير (لكل حالة متهيجة بصورة  bو β. تم اعتبار b للجسيم المنفرد مع مَعْلمَْ حجم التذبذب
 . افُترِضَت النواة للجذر ألتربيعي لمعدل مربع نصف قطر الشحنةمنفصلة) للحصول على النتائج العملية 

2/12/52/1مع بروتونين واربع بروتونات تتحرك في انموذج الفضاء   خامل متكونة من قلب 211 sdp .
التفاعل المؤثر  .ة الكلية تاتي من انموذج الفضاء وكثافة الشحنة الانتقالية لاستقطاب القلبكثافة الشحنة الانتقالي

لقد وُجِدَ ان إدخال تأثير دالة ارتباط المدى القصير يكون  أسُتعمل في انموذج الفضاء.(Riwel) ل الواقعي 
وُجد كما وضروري للحصول على تعديل ملحوظ وتحسين النتائج النظرية لعوامل التشكل الكولومية الغير المرنة 

 ايضا بانها أساسية لتفسير البيانات بشكل ممتاز خلال كامل مدى للزخم المنتقل المعتمد في هذه الدراسة.  

β

O18

C12
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Introduction 
     Electron scattering process can be 
explained according to the first Born 
approximation as an exchange of 
virtual photon, carrying a momentum, 
between the electron and the nucleus. 
The first Born approximation is being 
valid only if αZ <<1, where Z is the 
atomic number and α  is a fine 
structure constant. According to this 
approximation two types of electron 
scattering from the nucleus are 
recognized [1]. The first is the 
longitudinal or Coulomb scattering in 
which the electron interacts with the 
charge distribution of the nucleus 
where the interaction is considered as 
an exchange of a virtual photon carries 
a zero angular momentum along the 
direction of the momentum transfer(q). 
This process gives all information 
about the nuclear charge distribution. 
In the second type, the electron 
interacts with the magnetization and 
current distributions and the process is 
considered as an exchange of a virtual 
photon with angular momentum +1 
along q direction. This type of 
scattering is called transverse 
scattering and it provides the 
information about the nuclear current 
and magnetization distributions [2]. 
     A simple phenomenological method 
for introducing dynamical short range 
and tensor correlations has been 
introduced by Dellagiacoma et al. [3]. 
The correlations are taken into account 
at small distances due to the hard- core 
nucleon- nucleon potential, which are 
not taken into account in the 
determinant form of the wave function 
of the system [2]. In that method             
a two–body correlation operator is 
introduced to act on the wave function 
of a pair of particles. It resembles the 
earlier approaches of constructing the 
exact wave function by means of an 
correlation operator [4] or by a 
correlation Jastrow [5] and Jastrow 
type [6, 7] factor which act on the 

uncorrelated determinant wave 
function. This method was proposed 
by Jastrow (1955) and was widely used 
with different modifications in many 
fields of physics concerned with Fermi 
systems [2].   
     In the studies of Massen et al. [8-
10] an expression of the elastic charge 
form factor truncated at the two-body 
term, was  derived using the factor 
cluster expansion of Clark and co-
workers [11-13]. This expression, 
which is a sum of one- and two-body 
terms, depends on the harmonic 
oscillator parameter and the correlation 
parameter through a Jastrow-type 
correlation function [5]. This form is 
employed for the evaluation of the 
elastic charge form factors of closed 
shell nuclei OHe 164 ,  and Ca40 . 
Subsequently, Massen and 
Moustakidis [14] performed a 
systematic study of the effect of the 
SRC on ps −  and ds −  shell nuclei. 
Explicit forms of elastic charge form 
factors and densities were found 
utilizing the factor cluster expansion of 
Clark and co-workers and Jastrow 
correlation functions which introduce 
the SRC. These forms depends on the 
single particle wave functions and not 
on the wave functions of the relative 
motion of two nucleons as was the case 
of our previous works [15-21] and 
other works [8,22,23]. 
     It is important to point out that most 
of the previous studies were concerned 
with the analysis of the effect of the 
Short Range Correlations (SRC) on the 
elastic electron scattering charge form 
factors. In this work, the effect of SRC 
on the inelastic Coulomb form factors 
for excited +2  (1.982, 3.919, 5.250 
and 8.210 MeV) and +4  states (3.553, 
7.114, 8.960 and 10.310 MeV) in O18  
nucleus is studied. This effect is 
introduced in the ground state charge 
density distribution through the 
Jastrow type correlation function [5]. 
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The nucleus O18  is considered as an 
inert core of C12  with two protons and 
four neutrons distributed over 

212521 211 sdp −−  active orbits. The 
interaction of REWIL [24] is used for 
this model space. 

Theory 
     Inelastic electron scattering 
Coulomb form factor involves angular 
momentum J  and momentum transfer 

,q  and is given by [25]  
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where iiTJi =  and ff TJf =  
are the initial and final nuclear states 
(described by the shell model states of 
spin fiJ /  and isospin fiT / ), )(ˆ qT L

J  is 
the longitudinal electron scattering 
operator, Abq

cm eqF 422
)( =  is the center 

of mass correction (which removes the  
spurious states arising from the motion 
of the center of mass when shell model 
wave function is used), 

443.0 2
)( q

fs eqF −=  is the nucleon finite 
size correction and assumed to be the 
same for protons and neutrons,  A is 
the nuclear mass number, Z  is the 
atomic number and b  is the harmonic 
oscillator size parameter.  
     The form factor of Eq.(1) is 
expressed via the matrix elements 
reduced in both angular momentum 
and isospin [26] 
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where in Eq. (2), the bracket ( ) is the 
three- J  symbol, J and T  are 
restricted by the following selection 
rules: 

ifif JJTJJ +≤≤−  

,ifif TTTTT +≤≤−                       (3)                                                                                        

and zT  is given by 
2

NZTz
−

=  

     The reduced matrix elements in 
spin and isospin space of the 
longitudinal operator between the final 
and initial many particles states of the 
system including configuration mixing 
are given in terms of the one-body 
density matrix (OBDM) elements 
times the single particle matrix 
elements of the longitudinal       
operator [27] 

 
,ˆ),,,,(ˆ

,
aTbbaJfiOBDMiTf L

TJ
ba

TJL
TJ ∑=                                                (4) 

 
where a  and b  label single particle 
states (isospin included) for the shell 
model space. The OBDM  in Eq. (4) is 

calculated in terms of the isospin-
reduced matrix elements as [28] 
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where zτ  is the isospin operator of the 
single particle. 
     The model space matrix elements 
are not adequat to describe the absolute 
strength of the observed gamma-ray 
transition probabilities, because of the 
polarization in nature of the core 
protons by the model space protons 
and neutrons. Therfore the many 
particle reduced matrix elements of the 
longitudinal electron scattering 
operator )(ˆ qT L

J  is expressed as the 
sum of the model space (ms) 
contribution and the core polarization 
(cp) contribution [28], i.e. 

.),(ˆ),(ˆ),(ˆ iqTfiqTfiqTf Z

cp
L

JZ

ms
L

JZ
L

J τττ +=

                                                        (6) 
 

      The model space matrix element, 
in Eq. (6), is given by  

),r,,()r(rr),(ˆ
0

,
2 fiqjdiqTf ms

JJZ

ms
L

J Z∫
∞

= τρτ                                                             

                                                        (7) 
 
where )(qrjJ  is the spherical Bessel 
function and ),,(, rfims

J Zτ
ρ  is the model 

space transition charge density, 
expressed as the sum of the product of 
the OBDM  times the single particle 
matrix elements,  given by [28]. 
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J RRjjjjJfiOBDMfi

Z ′′
′

′′= ∑ τρ τ                              (8)   

              
Here, )(rRnl  is the radial part of the 
harmonic oscillator wave function and 

JΥ  is the spherical harmonic wave 
function. 
     The core-polarization matrix 
element, in Eq. (6), is given by 

),r,,()r(rr),(ˆ
0

,
2 fiqjdiqTf cp

JJZ

cp
L

J Z∫
∞

= τρτ                                                           

                                                         (9) 
where ),,( rficp

J Zτ
ρ  is the core-

polarization transition charge density 
which depends on the model used for 
core polarization. To take the core-
polarization effects into consideration, 
the model space transition charge 
density is added to the core-
polarization transition charge density 
that describes the collective modes of 

nuclei. The total transition charge 
density becomes 

),,(),,(),,( rfirfirfi cp
J

ms
JJ ZZZ τττ ρρρ +=

                                                       (10) 
 
     According to the collective modes 
of nuclei, the core polarization 
transition charge density is assumed to 
have the form of Tassie shape [29] 

,
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2
1),,( 1
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rfid
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chJ

zT
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tJ Z

ρ
τρ −+=

                                                        (11) 
where TN  is the proportionality 
constant given by [15] 
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which can be determined by adjusting 
the reduced transition probability 

)(CJB  to the experimental value, and 
),,( rfigs

chρ  is the ground state charge 
density distribution of considered 
nuclei. 
     For ,ZN =  the ground state charge 
densities )(rgs

chρ  of closed shell nuclei 
may be related to the ground state 
point nucleon densities )(rgs

pρ  by [30, 
31] 

),(
2
1)( rr gs

p
gs
ch ρρ =                           (13)                                                                                               

in unit of electronic charge per unit 
volume (e.fm-3). 
     An expression of the correlated 
density )(rgs

pρ  (where the effect of the 
SRC’s is included), consists of one- 
and two-body terms, is given by [14] 
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where DN  is the normalization factor 
and rÔ  is the one body density 
operator given by 
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The correlated density )(rgs
pρ  of 

Eq.(14), which is truncated at the two-

body term and originated by the factor 
cluster expansion of Clark and co-
workers [11-13], depends on the 
correlation parameter β  through the 
Jastrow-type correlation 
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where )( ijrf  is a state-independent 
correlation function, which has the 
following properties: 1)( →ijrf  for 

large values of jiij rrr 
−=  and  

0)( →ijrf  for .0→ijr  It is so clear 
that the effect of SRC’s, inserted by  
the function ),( ijrf  becomes large for 
small values of SRC parameter β  and 
vice versa. 
     The one-body term, in Eq. (14), is 
well known and given by 
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where nlη  is the occupation probability 
of the state nl  and )(rnlφ  is the radial 
part of the single particle harmonic 
oscillator wave function. 
     The two-body term, in Eq. (14), is 
given by [14] 
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The form of the two-body term 
),(22 zrO  is then originated by 

expanding the factor 

)cos2exp( 1221 wrzr  in the spherical 
harmonics and expressed as [14] 
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and 000 kll ji  is the Clebsch-Gordan 
coefficients. 
     It is important to point out that the 
expressions of Eqs. (17) and (20) are 
originated for closed shell nuclei with 

,ZN =  where the occupation 
probability nlη  is 0 or 1. To extend the 
calculations for isotopes of closed shell 
nuclei, the correlated charge densities 
of these isotopes are characterized by 
the same expressions of Eqs. (17) and 
(20) (this is because all isotopic chain 
nuclei have the same atomic number 

)Z  but this time different values for 
the parameters b  and β  are utilized.  
     The mean square charge radii of 
nuclei are defined by 

,)(4

0

42 ∫
∞

= drrr
Z

r gs
chρπ                 (22)                                                                                            

where the normalzation of the charge 
density distribution )(rgs

chρ  is given by 

 ∫
∞

=
0

2)(4 drrrZ gs
chρπ                      (23)                                                                                                    

Results and discussion  
     The effect of the SRC on the 
inelastic Coulomb form factors is 

studied for excited +2  states (1.982, 
3.919, 5.250 and 8.210 MeV) and +4  
states (3.553, 7.114, 8.960 and 10.310 
MeV) in .18O  Core polarization effects 
are taken into consideration by means 
of the Tassie model [Eq. (11)], where 
this model depends on the ground state 
charge density distribution. The 
proportionality constant TN  [Eq. (12)] 
is estimated by adjusting the reduced 
transition probability )(CJB  to the 
experimental value. The effect of the 
SRC is incorporated into the ground 
state charge density distribution 
through the Jastrow type correlation 
function [5]. The single particle 
harmonic oscillator wave function is 
employed with an oscillator size 
parameter .b  
     The charge density distribution 
calculated without the effect of the 
SRC depends only on one free 
parameter (namely the parameter b ), 
where b  is chosen in such away so as 
to reproduce the experimental  rms 
charge radius of .18O  The charge 
density distribution calculated with the 
effect of the SRC depends on two free 
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parameters (namely the harmonic 
oscillator size parameter b  and the 
correlation parameter β ), where these 
parameters are adjusted for each 
excited state separately so as to 
reproduce the experimental  rms 
charge radius of .18O   
The nucleus of  O18   is assumed as a 
core of C12  with 2 protons and 4 
neutrons move in 2/52/1 1,1 dp  and 

2/12s  model space. In this model, the 
proton occupation probabilities in  O18  
are assumed to be 

01.0,95.0,1 111 === dps ηηη  and 
.1.02 =sη  Here, the total transition 

charge density [Eq. (10)] comes from 
both the model space and core 
polarization transition charge densities. 
The OBDM elements of O18  are 
generated, via the shell model code 
OXBASH [32], using the REWIL [24] 
as a realistic effective interaction in the 
isospin formalism for 6 particles move 
in the 2/52/1 1,1 dp  and 2/12s  model 
space with a C12  core. 

     In Table 1, the experimental 
excitation energies xE  (MeV), 
experimental reduced transition 
probabilities )0;( 1

++ → LCLB ( 2e fm L2 ) 
and the chosen values for the 
parameters b  and β  for each excited 
state  in  O18  are displayed. The root 
mean square (rms) charge radius with 
the effect of SRC is also displayed in 
this table and compared with that of 
experimental result. It is evident from 
this table that the values of the 
parameter b  employed for calculations 
with the effect of SRC are smaller than 
that of without SRC ( 8.1=b  fm for 

O18 ). This is attributed to the fact that 
the introduction of SRC leads to 
enlarge the relative distance of the 
nucleons (i.e., the size of the nucleus) 
whereas the parameter b  (which is 
proportional to the radius of the 
nucleus) should become smaller so as 
to reproduce the experimental rms 
charge radius of the O18 .                                                               
                                 
  

 
Table 1: The experimental excitation energies and reduced transition probabilities, the 
chosen values for b and β  as well as the rms charge radius calculated with the effect of 
the SRC of 18O. 

State 
 

Ex  
(MeV) 

)(CLB  
2(e fm2L) 

b  
(fm) 

β  
(fm-2) 

2/1
.

2
calr ><

 (fm) 

2/1
.exp

2 >< r  
(fm) 

 1.982 [33] [33] 1.68 2.0 2.683  
 
 

)20(727.2  [36] 
 3.919 [33] [33] 1.72 1.5 2.832 

 5.250 [33] [33] 1.76 3.1 2.722 

 8.210 [34] [34] 1.68 1.72 2.729 
+4  3.553 [33] 210)90.004.9( ×±  [33] 1.54 1.49 2.672 
+4  7.114 [33] 410)06.031.1( ×±  [33] 1.74 2.4 2.726 
+4  8.96 [35] 210)41(3.9 ×  [35] 1.51 1.55 2.620 
+4  10.31 [35] 2104×<  [35] 1.45 1.68 2.516 
 
The inelastic Coulomb form factors for 
different transitions ( ffgsgs TJTJ ππ → ) 
in O18  are displayed in Figs. 1-8.  It  is  

 
obvious that all transitions considered 
in these figures are of an isovector 
character. Besides, the parity of them 

+2 3.18.44 ±
+2 0.12.22 ±
+2 5.13.28 ±
+2 2.43.7 ±
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does not change. Here, the calculated 
inelastic form factors are plotted versus 
the momentum transfer q  and 
compared with those of experimental 
data. The dashed and solid curves are 
the calculated inelastic Coloumb form 
factors without and with the inclusion 
of the effect of SRC, respectively. The 
open circles, open squares, closed 
circles and rhombic are those of 
experimental data taken from [33], 
[34] and [35].                                                             
In Fig. 1, the inelastic 2C  form factors 
for the transition 1210 11

++ →                       
( 982.1=xE  MeV and 

1.344.8 )2( ±=CB  .2e fm4 [34]) are 
displayed. The calculated 2C  form 

factors with the effect of the SRC are 
obtained using the values of              

68.1=b  fm and 0.2=β  fm-2. This 
figure illustrates that the calculated 
result displayed by the dashed curve 
(without the effect of the SRC) does 
not predict correctly the experimental 
data, where the diffraction minimum of 
this curve is not reproduced in the 
correct place of momentum transfer. 
Introducing the effect of the SRC leads 
to provide a notable modification in 
the calculated 2C  form factors 
(displayed by the solid curve) and 
subsequently predicts the data 
amazingly throughout the whole range 
of considered momentum transfer. 

 

Fig. 1: Inelastic Coulomb 2C  form factors for the transition to the 12+  (1.982 MeV) state. 
The dashed and solid curves are the calculated 2C  form factors without and with the 
inclusion of the effect of the SRC, respectively. The open circle symbols are those of the 
experimental data taken from [33]. 
 
In Fig. 2 the inelastic Coulomb 2C  
form factors for the transition 

1210 ++ →  ( 919.3=xE  MeV and 
1.022.2 )2( ±=CB .2e fm4 [33]) are 

demonstrated. The calculated 2C  form 
factors with the effect of the SRC are 
obtained using the values of 72.1=b  
fm and 5.1=β  fm-2. It is obvious from 
this figure that the calculated form 
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factors without the effect of the SRC 
(the dashed curve) disagrees clearly the 
data throught all range of considered q. 
Introduction the effect of the SRC 
leads to give a remarkable 
improvement in the calculated form 
factors (the solid curve) and then leads 
to describe the data amazingly for all 

range of momentum transfer. The rms 
charge radius evaluated by utilizing the 
above values of b  and β  is 2.832 fm, 
which is larger than the experimental 
value by 0.105 fm, which corresponds 
to an increase of approximately 3.85 % 
of the experimental value. 

 

Fig. 2: Inelastic Coulomb 2C  form factors for the transition to the 12+  (3.919 MeV) state. 
The dashed and solid curves are the calculated 2C  form factors without and with the 
inclusion of the effect of the SRC, respectively. The open circle symbols are those of the 
experimental data taken from [33]. 
 
In Fig. 3, the inelastic Coulomb 2C  
form factors for the transition 

1210 ++ →  ( 250.5=xE  MeV and 
1.528.3 )2( ±=CB  .2e fm4 [33]) are 

presented. The calculated 2C  form 
factors with the effect of the SRC are 
obtained using the values of          

76.1=b fm and 1.3=β  fm-2. It is 
clear that the dashed curve does not 
describe the data at q >1.8 fm-1. The 

inclusion of the effect of SRC leads to 
enhance slightly the calculated 2C  
form factors (the solid curve) in the 
first maximum but overestimates these 
data in the region of q >1.8 fm-1. The 
rms charge radius calculated with the 
above values of b and β   is 2.722 fm 
as shown in Table 1, which is in good 
agreement with the experimental value.  
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Fig. 3: Inelastic longitudinal 2C  form factors for the transition to the 12+  (5.250 MeV) 
state. The dashed and solid curves are the calculated 2C  form factors without and with the 
inclusion of the effect of the SRC, respectively. The open circle symbols are the 
experimental data taken from [33]. 
 
In Fig. 4, the inelastic Coulomb 2C  
form factors for the transition 

1210 ++ →  ( 210.8=xE  MeV and 

.247.3 )2( ±=CB  .2e fm4 [34]) are 
exhibited. The calculated 2C  form 
factors with the effect of the SRC are 
obtained using the values of 68.1=b  
fm and 72.1=β  fm-2. It is obvious 
that the dashed curve does not 

describes the data at 8.1≥q . Inclusion 
the effect of SRC (solid curve) tend to 
enhance the calculated C2 form factors 
especially at the region of 8.1≥q  fm-1 
and consequently makes the results to 
be more closer to the data. Here the 
solid curve describes the experimental 
data extremely well for all momentum 
transfer considered.      

 

Fig. 4: The inelastic longitudinal 2C  form factors for transition to the 12+  (8.210 MeV) 
state. The dashed and solid curves are the calculated 2C  form factors without and with the 
inclusion of the effect of the SRC, respectively. The open square and open circle symbols 
are the experimental data taken from [34]. 
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In Fig. 5, the inelastic Coulomb 4C  
form factors for the transition 

1410 ++ →  ( 553.3=xE  MeV and 

=)4(CB 210)90.004.9( ×±  .2e fm8 
[33]) are displayed. The calculated 4C  
form factors (displayed by the solid 
curve) are obtained by adopting the 
values of 54.1=b  fm and 49.1=β  fm-

2. It is shown that the calculated C4 
form factors without the effect of the 

SRC (the dashed curve) under predicts 
the experimental data throught all 
range of considered momentum 
transfer. Introduction the effect of the 
SRC improves the calculated C4 form 
factors appreciably and tends to 
describe the experimental data 
reasonably for all considered 
momentum transfer. 

 

Fig. 5: Inelastic Coulomb 4C  form factors for the transition to the 14+  (3.553 MeV) state. 
The dashed and solid curves are the calculated 4C  form factors without and with the 
inclusion of the effect of the SRC, respectively. The open circle symbols are those of the 
experimental data taken from [33]. 
 
     In Fig. 6, the inelastic Coulomb 4C  
form factors for the transition 

1410 ++ →  ( 114.7=xE  MeV and 
410)06.031.1( )4( ×±=CB  .2e fm8 

[33]) are exhibited.  The calculated 4C  
form factors (displayed by the solid 
curve) are obtained by adopting the 
values of 74.1=b  fm and 4.2=β fm-2. 
The calculated C4 form factors 

represented by the dashed and solid 
curves are in agreement with the 
experimental data. Inclusion the effect 
of SRC tends to improve slightly the 
calculated form factors as seen by the 
solid curve. In addition, the calculated 
rms charge radius is perfectly in 
agreement with the experimental value. 
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Fig. 6: Inelastic Coulomb 4C  form factors for the transition to the 14+  (7.114 MeV) state. 
The dashed and solid curves are the calculated 4C  form factors without and with the 
inclusion of the effect of the SRC, respectively. The open circle symbols are those of the 
experimental data taken from [33]. 
 
     In Fig. 7 the inelastic Coulomb 4C  
form factors for the transition 

1410 ++ →  ( 96.8=xE MeV and
210)41(3.9 )4( ×=CB .2e fm8[35]) are 

demonstrated. The calculated inelastic 
4C  form factors revealed by the solid 

curve (with the effect of the SRC) are 
obtained with applying the values of 

51.1=b  fm and 55.1=β  fm-2. It is 

clear from this figure that the 
calculated form factors without the 
effect of the SRC (the dashed curve) 
do not describe the experimental data 
very well. Inclusion the effect of the 
SRC leads to give a notable 
improvement in the calculated form 
factors (the solid curve) and then leads 
to describe the data amazingly. 

 

Fig. 7: Inelastic Coulomb 4C  form factors for the transition to the 14+  (8.96 MeV) state. 
The dashed and solid curves are the calculated 4C  form factors without and with the 
inclusion of the effect of the SRC, respectively. The open circle, open square and rhombic 
symbols are those of the experimental data taken from [35]. 
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In Fig. 8, the inelastic Coulomb 4C  
form factors for the transition 

1410 ++ → ( 31.10=xE  MeV and 
2104)4( ×=<CB .2e fm8 [35]) are 

presented. The calculated 4C  form 
factors (the solid curve) are obtained 

by employing the values of 45.1=b  
fm and 68.1=β  fm-2. It is obvious that 
the dashed curve does not describe the 
data. Introduction the effect of the SRC 
(solid curve) leads to improve greatly 
the calculated form factors. 

 

Fig. 8: Inelastic Coulomb 4C  form factors for the transition to the 14+  (10.31 MeV) state. 
The dashed and solid curves are the calculated 4C  form factors without and with the 
inclusion of the effect of the SRC, respectively. The open circle, closed circle, open square 
and rhombic symbols are those of the experimental data taken from [35]. 
 
Conclusions 
     The effect of the SRC on the 
inelastic Coulomb form factors for the 

+2  states and  states in O18  is 
analyzed. This effect is included in the 
present calculations through the 
Jastrow type correlation function. It is 
concluded that the introduction of the 
effect of the SRC is necessary for 
obtaining a notable modification in the 
calculated inelastic Coulomb form 
factors and also essential for 
explanation the data astonishingly 
throughout the whole range of 
considered momentum transfer. 
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