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Current Research Interest:

(i) Neutrino Physics

I am the part of the collaboration of the NOvVA experiment at Fermi
National Accelerator Laboratory (FNAL) USA. Fermilab’s accelerator
complex produces intense neutrino beam and sends it through the earth to
northern Minnesota. Neutrinos rarely interact with matter. When a neutrino
smashes 1into an atom in the NOvVA detector in Minnesota, it creates
distinctive particle tracks. The interactions of these particles are explored to
understand the transition of muon neutrinos into electron neutrinos. The
experiment also helps to answer important scientific questions about
neutrino masses, neutrino oscillations, and the role neutrinos played in the
early universe. Few students from our group are already stationed at Fermi
Laboratory to pursue their Ph. D. work.

I also have the interest in the upcoming facility of INO (India-based
neutrino observatory) which is underway to build an underground neutrino
detector in India. The physics motivation for INO is (i) To reconfirm the
oscillation through appearance and disappearance of neutrinos (ii) To
measure the neutrino oscillation parameters. (iiil) To determine neutrino
mass hierarchy. We developed a software in C++ to find the Muon track in
the ICAL detector of INO using HOUGH transform. We have developed a
part of the software to extract the straight lines and parabolas immersed in
the high background. Recently, a M. Phil. Student has submitted a thesis
under my supervision on this topic.

(ii_Study of High Spin Structure and Lifetimes of Nuclear states by
RDM and DSAM:

Our group is engaged in lifetime measurements of excited states in the
two mass regions, Xe-Ba-Ce and A=170-190. For this purpose, we are using
the Indian National Gamma Array (INGA) device with GDA Clover
detectors (21 at present) with ACS at Nuclear Science Centre New Delhi
and Tata Institute of Fundamental Research (TIFR). Lifetimes are extracted
using the computer codes LIFETIME and LINESHAPE by J. C. Wells for
RDM and DSAM measurements.

(iii) Study of PreScission and PostScission Charged Particle Emission in
Heavy Ion Reactions




The fission of highly excited compound nucleus formed in heavy-ion
induced fusion reaction has emerged as a topic of considerable interest. It is
a dynamical process for which the nucleus needs time to deform up to
scission. Neutrons and charged-particle (mainly proton and a-particle)
emission take place from various stages. Prescission and PostScission
neutron and charged-particle emission spectra and multiplicities provide
important information on the statistical and dynamical aspects of the fusion-
fission process. It is observed that a-particles are also emitted very near the
neck region in the fission process just before scission. This part of
prescission o particles emitted near the neck region is termed as near-
scission emission (NSE). Fission fragments are measured with multi wire
proportional counters and charged particles are measured with Silicon
surface barrier detectors and Cs(I) detectors. For the detection of neutrons,
we are using the organic liquid scintilltor (NE213) and time-of- technique to
measure the energies of evaporated neutrons with Pulse Shape
Discriminators (PSD).
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inter-comparison study of major, minor and trace elements

Shashank Singh’ Mumtaz Oswal, B. R. Behera, Ashok Kumar, S. Santra, R. Acharya, and
K. P. Singh

AIP Conference Proceedings 2220, 130032 (2020);
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