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A SYSTEMATIC STUDY OF EXCITATION
FUNCTIONS IN ALPHA PARTICLE INDUCED
REACTIONS AT MODERATE EXCITATIONS: A
COMPARATIVE STUDY OF PRE-EQUILIBRIUM

EMISSION MODEL CODES
Excitation functions (EFs) of alpha induced reactions in the intermediate energy region are of increasing impor-
tance for a wide variety of applications e.g., medical radioisotope production, radiation and shielding effects
in space and technology development of an accelerator driven system for transmutation of nuclear waste or
for energy production [1,2]. In addition to above mentioned facts the information on the excitation function
of residual nuclei is also important for verification of different nuclear models used to explain the reaction
mechanism, optimize the production yield, and estimation of the impurities of radioisotopes simultaneously
produced. In the frame of a systematic study of excitation functions for production of medically relevant
radioisotopes by charged particle induced reactions on rare earths, the 165Ho(α,2n)167Tm reaction and the
165Ho(α,n)168Tm, 165Ho(α,3n)166Tm, 165Ho(α,4n)165Tm side reactions were measured up to 40 MeV em-
ploying well established stacked foil activation technique followed by offline HPGe gamma-ray spectroscopy.
The measured results were compared to the earlier measurements available in literature. The analysis of
measured excitation functions has also been performed using Monte Carlo nuclear reaction simulation code
COMPLET [3], ALICE-91 [4], and Talys1.9 [5]. The prime interest of the present work is to perform a quanti-
tative comparison of earlier reported experimental data with those obtained with theoretical model codes, to
study the quality/predictability of the model codes and they fit the excitation functions of the experimental
values more specially for the medically relevant radioisotope 165Tm.
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