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The inelastic scattering process in which theéhe recently proposed direct scheme [4] with the
interacting nuclei get excited through theintent of ascertaining the purity of Coulomb
electromagnetic field only is known as Coulombexcitation process. For this purpose we have
excitation. Because of very well known reactiorstudied the Coulomb excitation of a number of
mechanism the process has been serving as onenefitron rich isotopes
the oldest and best-established experimental tools\g 32 36g 425 46ar 52Fg 8¢y  at  40-80

in nuclear structure physics since 1950’s mMeV/nucIeon [4] within the framework of RCE

Events of pure Qoulomb excitation have.to bﬁqeory of Winther and Alder [8]. According to this
ensured for precise and reliable extraction o

! theory the excitation cross section from the ihitia
various nuclear structural observables. In the . ; .
. ' .. _fuclear statgi)to some final nuclear statgs y is
intermediate energy Coulomb excitation "

experiments the dominance of Coulomb excitatiodiven by )

is ascertained by taking measurements below some :{ZT ezJ 5 [ﬂJZMB(m; IR g (E]
very small angle. This angle corresponds to a he ) ni v

minimum value of impact parameteg (). The so where
obtained value ob,, must exceed the sum of the g,y 1 )=—1t ‘<| Hm('_'/‘)H'f>

projectile and the target rad{r, + R;) by several @ +1)

femtometers and must be large enough to avoid tﬁse the reduced transition probability and,) is

strong nuclear interaction between the projectilé® Spin quantum number of initial (final) nuclear
and the target. It is generally accepted that fc¥tate. The GW(E] are termed as relativistic
\'

impact parameters greater than or equal,tono ) ) )
nuclear interaction exists while for impactVinther-Alder functions. The functiong,, () are

parameters smaller thgp,, the strong nuclear expressed in terms of the integration of th&
interactions dominate over weak electromagneti§qer modified Bessel functionsg (¢), by the
processes. However, in actual practice the proce . . “
can never be so sharp thus the smoothness of ﬁ%owmg relation ,

rocess needs to be accounted for. The simplest W ° 2
\?vay to consider the smoothness of the processri)s ?d‘(f) =2 [_j b,{mb do K ()
include the absorption effects through the surviva;m,ﬁ =E, -Eis the excitation energy and the
probability of the projectile [2-4].

The b_._, apart from playing a crucial role

min ?
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argument of modified Bessel functionsg

represents the adiabaticity parameter. Now in order

section, is the only quantity which decides th%ngﬁsmt%a;r(;ofergla?:d s}t;sorpnon effects the
Gu

purity of the Coulomb excitation process. For
determination of the hypersensitive paramgter . £y = 2n[ 28 2 b K € SO P
out of a large number of indirect parameterizationg”( )= ”( yv] (J) Ky @ISO
schemes some commonly used are due to Benegfhere IsG)? is the survival probability and
Cook and Vary (BCV) [5], W.W. Wilcke et al.
(WWW) [6] and S Kox et al. (KOX) [7]. We have

checked the adequacy of these indirect as well

generally, in realistic form it is taken in termfstioe
integrals of the projectile-target interaction ajon
e straight-line trajectories [9]. For all the tigpoes
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26Ng, 32Mg, 39, 425, 8ar, 52Fe, 8Kr the values of parameterization scheme is depicted in Fig. 2. As
. per the expectations, from the trend shown in FEig.
ISk)|"varies gradually from zero to one forgng following Ref. [3], these effects are foundt
different values of impact parameters, e.g. from 1@ecreasing with increasing beam energy for all the
to 20 fm [4]. In between thedevalues there lies a parameterization schemes. In case of BCV scheme,
region termed as the ‘corridor of uncertainty (CU)'the absorption effects reduce to three percend@t 5
where it is uncertain whether projectile survives oMeV/nucleon as compared to those of ten percent
not [3]. In Fig. 1, we have plottegisp)p as a at 30 MeV/nucleon. While in case of WWW and
function of impact parameter b  for KOX schemes these effects are important only at
level of one to two percent.

9

Mg+ "'au system at different beam energies. witihe
increase in incident beam energy the value of
|S()P increases for a particular value bfsay it
increase from ~50% at 30 MeV/nucleon to ~ 80%
at 500 MeV/nucleon in case &y. The same
trend has also been observed for other isotopes
being discussed here. In other words the corriflor o

uncertainty is shifting towards lower value of
impact parameter with increasing beam energy.
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Fig. 2 The variation of the absorption effects in Coulomb

excitation of s on Au target with beam energy for BCV
(o) , KOX (A), WWW (0) and recently proposed
parameterization schem#®)(

ISO)F
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S Thus it becomes clear, from Fig. 2, that for beam

b m energies less than 200 MeV/nucleon the BCV,
KOX and WWW parameterization schemes are not
. ) valid. On the other hand the recently proposed
energies ranging from 30MeV/nucleon to 500scheme is applicable for entire beam energies
MeV/nucleon. ranging from 30-500 MeV/nucleon as it excludes
the every possibility of nuclear interaction in the
Coulomb excitation experiments.

eferences
. ) 1] K. Alder et al. Rev. Mod. Phys. 28, 432 (1956);
of uncertainty. The absorption effects ar _ Alder and A. Winther, Coulomb Excitation
conveniently expressed hfy_g|s<b>2]% [3, 4] where (Academic Press, New York, 1966)
7 [2] R. Kumar, R. Kharab and H. C. Sharma, Phys.

o (gls(b)lz) is the Coulomb excitation cross sectiorf:: N“P'- 72,969 (20_09)-

calculated by neglecting (by considering) survival3] Rajiv Kumar, Rajesh Kharab and H. C. Sharma,

probability. It is found that at experimental mid!Nt-J- Mod. Phys. E 19 (2010) 1425.

target beam energies which are being considerédl Railv Kumar, Rajesh Kharab and H C Sharma

here, the absorption effects are relevant at thel le PNYS- Rev. ®1,037602 (2010).

of as much as ten percent for BCV, three perceh?] C- J- Benesh, B. C. Cook and J. P. Vary, Phys.

for WWW and KOX [4]. Although for WWW and ReV. C 401198 (1989).

KOX these effects are less significant but are sti[®] W- W. Wilcke et al. At. Data Nucl. Data Tables

non-zero. While at experimental beam energies fi 1389 (1980).

all the isotopes these effects vanish altogether ] S- Kox etal.,, Phys. Rev. &5, 1678 (1987).

case of recently proposed scheme [4]. [8] A. Winther and K. Alder, Nucl. Phys. A 319,
The variation of the absorption effects®18 (1979).

with incident beam energy for BCV, WWW and[9] K. Hencken, G. Bertsch and H. Esbensen, Phys.

KOX as well as for the recently suggestedi®V- C 54, 3043(1996).

Fig.1 The survival probability of3,, for different beam

However, the inclusion of the survival probability
or absorption effects affects the cross sectionnwh
bnin is chosen within the range lying in the regio
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