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form factors for excited 2° states (1.982, 3.919, 5.250 and distribution, inelastic
8.210MeV) and 4 States (3553, 7.114, 8.960 and 10.310 MeV) in ;‘;i‘;?;“ks’gg[{“ran .

O is analyzed. This effect (which depends on the correlation correlation.
parameter #) 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 S and b are adjusted for each Article info.
excited state separately so as to reproduce the experimental root Received: May. 2016
mean square charge radius of 0. The nucleus*®O is considered as Accepted: May. 2016
an inert core of *C with two protons and four neutrons distributed Published: Dec. 2016
over 1p,, —1d,, —2s,, 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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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 Z a <<1, where Z is the

atomic number and « 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
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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 “He, O and“Ca.
Subsequently, Massen and
Moustakidis  [14] performed a

systematic study of the effect of the
SRC on s—p and s—d 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 *0O
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*®O is considered as an Theory _
inert core of ?C with two protons and Inelastic  electron scattering
four  neutrons  distributed  over Coulomb form factor involves angular

momentum J and momentum transfer

1py, —1dy, — 2s,;, active orbits. The q, and is given by [25]

interaction of REWIL [24] is used for
this model space.

Lonl? Ar o A |2 2 2
‘FJ (CI)‘ —mK f HTJ (a) H |>‘ |Fen (@) ‘Ffs (Q)‘ ' 1)
where i)=|J;T;) and |f)=|3,T) F.(q)=e"®%/* is the nucleon finite
are the initial and final nuclear states size correction and assumed to be the
(described by the shell model states of same for protons and neutrons, A is
spin J;,, and isospin T,,,), T,(q) is the nuclear mass number, Z is the

atomic number and b is the harmonic

the longitudinal electron scattering . .
oscillator size parameter.

operator, F, (q)=e">/** is the center The form factor of Eq.(1) is
of mass correction (which removes the expressed via the matrix elements
spurious states arising from the motion reduced in both angular momentum
of the center of mass when shell model and isospin [26]

wave function is used),

2

T T
L 2 _ Ti Tz i L
Fr@f =2 (ZJ 770 1012, Y [ o TZJ<Jfo Th@fam) 2
X |ch (q)|2 ‘Ffs (q)‘ ’
where in Eq. (2), the bracket () is the The reduced matrix elements in
three-J  symbol, Jand T are spin and isospin space of the
restricted by the following selection longitudinal operator between the final
rules: and initial many particles states of the
‘Jf _J_‘ <T<J, +J, system including configuration mixing
' ' are given in terms of the one-body
T —T,|<T<T, +T, 3) density matrix (OBDM) elements
o 7 —-N times the single particle matrix
and T, is given by T, -, elements of the  longitudinal
operator [27]
<fH\T}T\ i>=ZOBDM”(i,f,J,a,b)<me}T a>, 4)
ab
where a and b label single particle calculated in terms of the isospin-
states (isospin included) for the shell reduced matrix elements as [28]

model space. The OBDM in Eq. (4) is

39



Iragi Journal of Physics, 2016 Adel K. Hamoudi and Abdullah S. Mdekil

OBDM (rz):(_l)Tsz[Tf 0 TijﬁOBDM(AT:O)

-T, 0 T, 2

z

(5)
(T 1 T, ~OBDM(AT =1)
+r,(-)" | ' |6 ,
A A N
where 7, is the isospin operator of the ~_The model space matrix element,
single particle. in Eq. (6), is given by
The model space matrix elements i A T, ms
are not adequat to describe the absolute <f T (Tz’q)">:jd” Jy(an) py, (1 £,n),
0

strength of the observed gamma-ray
transition probabilities, because of the ()
polarization in nature of the core ) ) )

protons by the model space protons where j,(qr) is the spherical Bessel
and neutrons. Therfore the many function and pj“jz (i, f,r) is the model
particle reduced matrix elements of the space  transition charge  density,

longitudinal -~ electron  scattering expressed as the sum of the product of
operator T, (q) is expressed as the the OBDM times the single particle
sum of the model space (ms) matrix elements, given by [28].
contribution and the core polarization

(cp) contribution [28], i.e.

ms

A Ju o
<fT;(rz,q)i>=<fT;(rz.q) i>+<fT;(rz.q) i>.

(6)
pis, (i, f.r)= D 0BDM(, £,3,§, §',7,) (§[¥,]§') R () Ry (). (8)

ji'(ms)
Here, R (r) is the radial part of the nuclgi. The total transition charge
harmonic oscillator wave function and den3|t_y becomes _ _
Y, is the spherical harmonic wave Py, (i, f,1)=pg (i, f,r)+ o3 (i, f,1)
function. (10)
The  core-polarization matrix
element, in Eq. (6), is given by According to the collective modes
o > of nuclei, the core polarization
<f T, (z,,9) i>:jdrr2jj(qr) py., (0, f,1), transition charge density is assumed to
0 have the form of Tassie shape [29]

(9) cp (i _ 1 J-1 dpcgr? (I' f,r)
where  p% (i, f,r) is the core- Py, O 11) = NTE(lHZ)r dr '
polarization transition charge density (11)
which depends on the model used for where N; is the proportionality
core polarization. To take the core- constant given by [15]

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
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jolrr“2 (i, £,r)-4/(23; +1)B(C)
NT = 0 - ’
(23 +1)[drr* p& (i, f,r)

0

(12)
which can be determined by adjusting
the reduced transition probability

B(CJ) to the experimental value, and
oo (i, f,r) is the ground state charge

density distribution of considered
nuclei.
For N = Z, the ground state charge

densities pJ (r) of closed shell nuclei
may be related to the ground state
point nucleon densities p°(r) by [30,
31]

pch (r) - (13)

ﬁs(r),

in unit of electronic charge per unit
volume (e.fm™).
An expression of the correlated

density p.°(r) (where the effect of the

SRC’s is included), consists of one-
and two-body terms, is given by [14]

=Ny [<0Ar>1 —20,(r, B)+ 0y (I‘,Zﬂ)],
(14)
where N, is the normalization factor

and C3r is the one body density
operator given by

~

.M:D
O
Il
.MZD
S,

F—T).

The correlated density p;°(r) of
Eq.(14), which is truncated at the two-

(15)

i=1 i=1

g(r,,r,,2) = exp(-zr) exp(~zr}) exp(2zr,r, COSW,, ),
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body term and originated by the factor
cluster expansion of Clark and co-
workers [11-13], depends on the
correlation parameter g through the

Jastrow-type correlation

f(rij) :1_eXp[_IB(Fi - Fj)z]: (16)
where f(r;) is a state-independent
correlation function, which has the
following properties: f(r;) »>1 for
large values of T, =‘ﬁ—fj‘ and
f(r;) >0 for ©; =>0. It is so clear

that the effect of SRC’s, inserted by
the function f(r;), becomes large for

small values of SRC parameter S and

vice versa.
The one-body term, in Eq. (14), is
well known and given by

(6,), =3 (16, @)

i=1

—4Zm. @+ ¢n. (r) ¢y (1),

(17)

where 7, is the occupation probability
of the state nl and ¢, (r) is the radial
part of the single particle harmonic
oscillator wave function.
The two-body term, in Eq. (14), is
given by [14]
A
0,,(r,2) =2 (ijfo, W g(r,. 1, 2)]ij), ,
i<j
(z=5,2pB) (18)

where

(19)
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The form of the two-body term
O,,(r,z) is then originated by
expanding the factor

Oy(r,z)=4 Zﬂmﬁnjlj 2 +1(2l; +1)

nili,n;l;

{4An”’,'r;”;"°(r 7) - Ii@ ol 0\k0>

where

n3I3n4I4k ( Z) —

”1 1Nl

x| oy, ()8, (1) exp(=217) iy (221m, )rdr,
0

and (1,01,0|k0) is the Clebsch-Gordan

coefficients.

It is important to point out that the
expressions of Eqgs. (17) and (20) are
originated for closed shell nuclei with
N=2Z, where  the  occupation
probability 7., 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 Egs. (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 £ are utilized.

The mean square charge radii of
nuclei are defined by

< >:—J.p (r)rdr,

where the normalzation of the charge
density distribution pJ (r) is given by

(22)

Z = 47sz (r)ridr (23)
Results and discussion

The effect of the SRC on the
inelastic Coulomb form factors is

¢:1.1 (N, (r)exp(-zr®)
Az
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exp(2zr,r,cosw,,) in the spherical
harmonics and expressed as [14]

(20)

(21)

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 0. 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 N, [EqQ. (12)]

is estimated by adjusting the reduced
transition probability B(CJ) 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 0. 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 g), where these
parameters are adjusted for each
excited state separately so as to
reproduce the experimental rms
charge radius of *°0.

The nucleus of O is assumed as a
core of C with 2 protons and 4
neutrons move in 1p,,,, 1d,,, and

2s,,, model space. In this model, the

proton occupation probabilities in O
are assumed to be

s =1, 1, =0.95, 1,4, =0.01 and

n,, =0.1. Here, the total transition
charge density [Eqg. (10)] comes from
both the model space and core
polarization transition charge densities.
The OBDM elements of O 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 1p,,,, 1d,,, and 2s;,, model

space with a **C core.

Vol.14, No.31, PP. 37-50

In Table 1, the experimental
excitation  energies E (MeV),

X

experimental reduced transition
probabilities B(CL; 0; — L") (e*fm?")
and the chosen values for the
parameters b and S for each excited

state in 'O 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 (b=1.8 fm for
80). 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™*0.

Table 1: The experimental excitation energies and reduced transition probabilities, the
chosen values for band S as well as the rms charge radius calculated with the effect of

the SRC of *°O.
State | Ex B(CD) NPARE RS
(Mev) (e fm®) ()| (%) | (fm) (fm)
2+ 1.982 [33] 44.8+1.3[33] 1.68 2.0 2.683
2+ 3.919 [33] 22.2+1.0[33] 1.72 15 2.832
o+ | 5.250 [33] 28.3+1.5[33] 176 | 3.1 2722 | 2.727 (20) [36]
2+ 8.210 [34] 7.3+ 4.2[34] 1.68 1.72 2.729

4+ | 3.553[33] | (9.04+0.90)x10? [33]

1.54 1.49 2.672

4+ | TA14[33] | (1.3140.06)x10* [33]

1.74 2.4 2.726

4+ | 896[39] 9.3(41) x10? [35]

1.51 1.55 2.620

4+ | 10.31[35] < 4x10? [35]

1.45 1.68 2.516

The inelastic Coulomb form factors for

different transitions (J T, — JfT; )

in ®0 are displayed in Figs. 1-8. It is

43

obvious that all transitions considered
in these figures are of an isovector
character. Besides, the parity of them
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does not change. Here, the calculated
inelastic form factors are plotted versus
the momentum transfer g 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 C2 form factors
for  the transition 01— 21

(E, =1.982 MeV and

B(C2)=44.8+1.3 e%.fm* [34]) are
displayed. The calculated C2 form

Adel K. Hamoudi and Abdullah S. Mdekil

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

b=168 fmand B =2.0 fm? 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 C2 form factors
(displayed by the solid curve) and
subsequently  predicts the data
amazingly throughout the whole range
of considered momentum transfer.
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L1l llllll

Lol

-

L L Ll

1 0.7

-—-- without SRC (b=1.8fm [=0)
— with SRC (b=1.68fm [=2.0fm -2)

Fig. 1: Inelastic Coulomb C2 form factors for the transition to the 2*1 (1.982 MeV) state.
The dashed and solid curves are the calculated C2 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 C2
form factors for the transition

0'1—>2"1 (E,=3919 MeV and
B(C2) =22.2+1.0 e2.fm* [33]) are

44

demonstrated. The calculated C2 form
factors with the effect of the SRC are
obtained using the values of b=1.72
fmand =15 fm™. Itis 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

Vol.14, No.31, PP. 37-50

range of momentum transfer. The rms
charge radius evaluated by utilizing the
above values of b and g 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.

107

10°

10*

Flgl?

10°

10%

| | |
2* (3.919 MeV)

Lo

ta
R NN N

107
0 0.5 1

1.5 p

2.5

w

q(fm~)

77777 without SRC (b=1.8fm p=0)
— with SRC (b=1.72fm f=1.5fm 2)

Fig. 2: Inelastic Coulomb C2 form factors for the transition to the 271 (3.919 MeV) state.
The dashed and solid curves are the calculated C2 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 C2
form factors for the transition

0'1—-2"1 (E,=5250 MeV and

B(C2)=28.3+15 e2.fm* [33]) are
presented. The calculated C2 form
factors with the effect of the SRC are
obtained using the values of
b=176fm and A=31 fm? It is
clear that the dashed curve does not
describe the data at q >1.8 fm™. The

45

inclusion of the effect of SRC leads to
enhance slightly the calculated C2
form factors (the solid curve) in the
first maximum but overestimates these
data in the region of q >1.8 fm™. The
rms charge radius calculated with the
above values of band g is 2.722 fm
as shown in Table 1, which is in good
agreement with the experimental value.
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107 ]

I I
(2% )5.250 MeV

o 0.5 1

1.5
q(fm™)

2 25 3

—— wilhow SRC {(b=1.8fm [F=0)
—  with SRC (b=1.76fm = 3.1Mm2)

Fig. 3: Inelastic longitudinal C2 form factors for the transition to the 21 (5.250 MeV)
state. The dashed and solid curves are the calculated C2 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 C2
form factors for the transition

0'1-2"1 (E,=8210 MeV and

B(C2)=7.3+4.2 e fm* [34]) are
exhibited. The calculated C2 form
factors with the effect of the SRC are
obtained using the values of b =1.68
fm and g=1.72 fm™ It is obvious

that the dashed curve does not

describes the data at q >1.8. Inclusion
the effect of SRC (solid curve) tend to
enhance the calculated C2 form factors
especially at the region ofq>1.8 fm™
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.
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||||1|I'I'| ||||1I'l1'| ||||1|I'I'| T rrmm
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107
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i lIIII.III 1 ItIIIlII L1 B iuiil

(| IIIIII|.

1.5

withowt SRC (b=1.80m . F=0)%
—  with SRC (b= 1.680m , = 1.720m ) |

w

q(fm")

Fig. 4: The inelastic longitudinal C2 form factors for transition to the 271 (8.210 MeV)
state. The dashed and solid curves are the calculated C2 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 C4

form factors for the transition
0'1—>41 (E,=3553 MeV and
B(C4) = (9.04+0.90)x10*>  e%.fm®

[33]) are displayed. The calculated C4
form factors (displayed by the solid
curve) are obtained by adopting the
values of b =1.54 fmand g =1.49 fm’
2 It is shown that the calculated C4
form factors without the effect of the

Vol.14, No.31, PP. 37-50

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.

10 T

1.5

q(fm”)

- without SRC (b=1.5Mm -}

—  with SRC (b= 1.54fm [ l.-I!h’m'}!

Fig. 5: Inelastic Coulomb C4 form factors for the transition to the 4"1 (3.553 MeV) state.

The dashed and solid curves are the calculated C4 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 C4
form factors for the transition

0'1—>4'1 (E,=7.114 MeV and

B(C4) =(1.31+0.06)x10*  e?.fm°
[33]) are exhibited. The calculated C4
form factors (displayed by the solid
curve) are obtained by adopting the
values of b=1.74 fm and g = 2.4 fm™.

The calculated C4 form factors

47

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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T TIITIII]’ T T TTIT0m

T 1 I'IITIII

1.5 2 2.5 g
q(fm™)

—— without SRC (b=1.8Mm =03
—  with SRC (b= 1.74fm [~ Z.40m )

Fig. 6: Inelastic Coulomb C4 form factors for the transition to the 41 (7.114 MeV) state.

The dashed and solid curves are the calculated C4 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 C4
form factors for the transition

0'1—>4"1 (E, =8.96MeV  and

B(C4) =9.3(41) x10% e*.fm®[35]) are
demonstrated. The calculated inelastic
C4 form factors revealed by the solid
curve (with the effect of the SRC) are
obtained with applying the values of
b=1.51 fm and f=155 fm? It is

107

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.

E I I I I 3
= 4%(8.96 MeV) 3
B ¢ o =
104 _E ﬁ+ ?
o F E
T 2
e N ]
10° E =
= ‘I S " =
i o 5
107 \ . -
E " =
C ' : ]
= II -1
10°® 1 1 1 1 1
] 0.5 1 1.5 2 2.5 3

q(fm)

without SRC (b=1.8fin f{=0)
= with SRC (b= 1.51fm p=1.55n+)

Fig. 7: Inelastic Coulomb C4 form factors for the transition to the 471 (8.96 MeV) state.

The dashed and solid curves are the calculated C4 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 C4

form factors for the transition
0'1—>4'1(E, =10.31 MeV and
B(C4) =< 4x10% e*>.fm® [35]) are

presented. The calculated C4 form
factors (the solid curve) are obtained

Vol.14, No.31, PP. 37-50

by employing the values of b=1.45
fm and S =1.68 fm™. 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.

3
10 T

10%

IF(qg)I2

10°

10°

| T
47(10.31MeV)

1.5 2 2.5

a(fm-1)

————— without SRC (b=1.8Mm [=0)
= with SRC (b~ 1.45fm (- 1.68fm:)

Fig. 8: Inelastic Coulomb C4 form factors for the transition to the 471 (10.31 MeV) state.

The dashed and solid curves are the calculated C4 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 4% states in O 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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