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Introduction
For understanding the reaction mech-

anism involving heavy compound nuclei
(CN), we have performed measurements of
the evaporation residue (ER) cross-section
for the (i)48Ti+150Nd→198Pb, (ii)48Ti+
142Nd→190Pb and (iii)48Ti+144Sm→192Po
systems leading to CN around ZCN=82
region. It is conjectured that proton shell
closure ZCN=82 may lead to enhanced ER
production [1] and may help in the synthesis
of heavy nuclei. Here, we investigate the
effect of proton shell closure ZCN=82 and
deformation through the ER cross-section
measurements.

The experiment was carried out in the gas-
filled mode of HYbrid Recoil mass Analyzer
(HYRA) [2] using 15 UD Pelletron+LINAC
accelerator facility at IUAC, New Delhi. More
details of the experimental set up is available
in Ref. [3].

Experimental analysis
For the determination of ER cross-section,

extraction of transmission efficiency plays a
key role. For the efficiency measurement,
48Ti+122Sn was used as a calibration reac-
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tion. Using the already existing experimen-
tal ER cross-section [4] and the Monte Carlo
simulation code TERS [5], experimentally ex-
tracted average transmission efficiency value
for 48Ti+122Sn reaction is 28.71±5.6%. The
efficiency value of the calibration reaction was
further normalized for other systems to ob-
tain the ER cross-section for 48Ti+142,150Nd,
144Sm systems which are shown in Fig. 1.
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FIG. 1: ER cross-section for 48Ti+142,150Nd,
144Sm systems as a function of Ecm/Vb.

Here, ER cross-section for deformed 150Nd
target (β2=0.27) is higher in comparison to
the spherical 142Nd (β2=0.09) and 144Sm
(β2=0.087) targets.
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FIG. 2: Experimental ER cross-section (filled circle) versus energy in lab frame (Elab) along with
theoretical results obtained using statistical model calculations after varying Kf for a) 48Ti+150Nd
b) 48Ti+142Nd and c) 48Ti+144Sm systems including shell-correction in the level density and fission
barrier.

Theoretical calculations
Statistical model (SM) calculations are per-

formed using Bohr-Wheeler (BW) formalism
[6] for fission width (Γf ) including shell cor-
rection in the level density and fission bar-
rier. A scaling factor (Kf ) for the FRLDM
barrier is introduced and treated as an ad-
justable parameter to fit the experimental ER
cross-sections. Coupled channel calculations
were performed to obtain CN spin distribu-
tions from the CCFULL code [7] and used as
an input in the SM code. SM calculations
were subsequently performed and Kf was ad-
justed to reproduce the ER cross-sections in
the measured energy range. The final theo-
retical cross-section values are compared with
the experimental ones after varying Kf val-
ues are shown in Fig. 2. It is observed that
a single value of Kf cannot fit the ER cross-
sections over the entire range. For 142,150Nd
targets, Kf=0.80 and for 144Sm Kf>1 gives
fit to the ER cross-section. The smaller val-
ues of scaling factor corresponds to the higher
contribution of non compound nuclear (NCN)

processes. The results shows that quasi-fission
(QF) is either absent or very small for 144Sm
target and it supports the earlier measure-
ments mentioned in Ref. [8]. In case of Nd
targets, smaller Kf signifies the contribution
from QF.
References
[1] D. Ackermann et al., Eur. Phys. J. A 20,

151 (2004).
[2] N. Madhavan et al., Pramana J. Phys. 75,

317 (2010).
[3] Priya Sharma et al., Proc. of the Int.

Symp. on Nucl. Phys. 60, 910 (2015).
[4] S. Gil et al., Phys. Rev. C 51,

1336–1344(1995).
[5] S. Nath, Comput. Phys. Commun. 180,

2392 (2009).
[6] N. Bohr and J.A. Wheeler, Phys. Rev. 56,

426 (1936).
[7] K. Hagino, N. Rowley, and A.T. Kruppa,

Comput. Phys. Commun. 123, 143 (1999).
[8] G. N. Knyazheva et al., Phys. Rev. C 75,

064602 (2007).

Proceedings of the DAE-BRNS Symp. on Nucl. Phys. 61 (2016) 561

Available online at www.sympnp.org/proceedings


