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Incomplete Fusion Dynamics in 16O +
154Sm system

Content :
Incomplete fusion (ICF) dynamics of heavy ion (HI) interaction with different targets 
has been a topic of resurgent interest at energies above the Coulomb barrier [1-2]. 
At these energies, the most dominant reaction modes are complete fusion (CF) and 
incomplete fusion (ICF) process. In complete fusion (CF) process, the projectile is 
completely fused with the target nucleus, forming a highly excited compound system, 
which decays by evaporating low energy nuclear particles and alpha particles at 
equilibrium stage. In ICF process, only a part of projectile fuses with the target 
nucleus and form an excited composite system, while remaining part of projectile 
moves in the forward cone. An attempt has been used to study the CF and ICF dynamics 
by measurement of spin distribution of ERs using HI projectile with deformed target 
nucleus. The present particle-γ coincidence experiment have been performed using 
15UD Pelletron Accelerator facility at Inter University Accelerator (IUAC), New 
Delhi, India. Gamma Detector Array (GDA) coupled with Charged Particle Detector Array 
(CPDA) experiment setup was used. The experiment for the system 16O + 154Sm at 
projectile energy 100 MeV was performed. A self-supporting target of 154Sm 
(enrichment ≈98.69%) were prepared by rolling machine. In-beam prompt γ-ray 
spectra have been recorded in multi-parameter mode employing different gating 
conditions. The identification of CF and ICF products were carried out by using 
α-backward and α-forward gated γ-spectra. Spin distribution for several 
evaporation residues populated through xn, αxn and 2αxn channels have been 
measured. The experimentally observed spin distribution for the fast-α particle 
emitting (ICF) channels have been found to be distinctly different than that observed 
for fusion-evaporation (CF) channels. The driving input angular momenta of ICF 
products have been found to be relatively higher than CF products and increases with 
fast α-multiplicity. In the present work, entirely different feeding intensity 
patterns are observed in fast-α particle emitting channels (ICF) and fusion- 
evaporation (CF) channels. The fusion-evaporation channels (CF channels) are found to 
be strongly fed over a broad spin range, while fast -α particle emitting channels 
(ICF) narrow range feeding for only high spin states was observed. The present 
measurements show that target deformation is also affect the ICF dynamics. 
 
References: 
[1] J.H. Parker et al., Phys. Rev. Lett. 45, 424 (1980). 
[2] D. Singh et al, Nucl. Phys. A879, 107 (2012).



[3] D. Singh et al, Phys. Rev. C 81, 027602 (2010).

Primary authors : Dr. SINGH, D. (Centre for Applied Physics, Central University of Jharkhand,
Ranchi 835 205, INDIA)

Co-authors : Ms. LINDA, Sneha B. (Centre for Applied Physics, Central University of Jharkhand,
Ranchi 835 205, INDIA) ; Dr. MURALITHAR, S. (Inter-University Accelerator Centre, Aruna
Asaf Ali Marg, New Delhi 110 067, INDIA) ; Dr. SINGH, R. P. (Inter-University Accelerator
Centre, Aruna Asaf Ali Marg, New Delhi 110 067, INDIA) ; Mr. GIRI, Pankaj K. (Centre for
Applied Physics, Central University of Jharkhand, Ranchi 835 205, INDIA) ; Dr. MAHTO,
Amritraj (Centre for Applied Physics, Central University of Jharkhand, Ranchi 835 205,
INDIA) ; Dr. KUMAR, Harish (Department of Physics, Aligarh Muslim University, Aligarh
202 002, INDIA) ; Prof. ANSARI, M. Afzal (Department of Physics, Aligarh Muslim
University, Aligarh 202 002, INDIA) ; Dr. TRIPATHI, R. (Radiochemistry Division, Bhabha
Atomic Research Centre, Mumbai 400 085, INDIA) ; Dr. SATHIK, N. P. M. (Department of
Physics, Jamal Mohammed College, Trichurapalli 620 020, INDIA) ; Dr. ALI, Rahbar
(Department of Physics, G.F.(P.G.), College, Shahjahanpur 242 001, INDIA) ; Dr. KUMAR,
R. (Inter-University Accelerator Centre, Aruna Asaf Ali Marg, New Delhi 110 067, INDIA)

Presenter : Dr. SINGH, D. (Centre for Applied Physics, Central University of Jharkhand, Ranchi
835 205, INDIA)

Session classification : --not yet classified--

Track classification : --not yet classified--

Type : Poster


