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Ph.D Thesis abstract:

The Mauritius Radio Telescope (MRT) is an instrument which has been designed
to make a survey, of the southern sky, at a resolution of 4’ x 4 sec(§d — ¢) and a
sensitivity of 70 mJy (1o). The aim of this instrument is to fill in the lacuna in



observations that exists, at metric wavelengths, for this region of the sky.

The design criteria and modifications while implementing the design are discussed
in this thesis.

The calibration technique of the visibilities obtained from the MRT is described
here. The use of celestial objects to estimate errors in the geometry of the array is
also presented.

The basis for transit mode imaging large fields of view with non-planar arrays is
discussed. The shape of the the resulting Point Spread Function (PSF) is derived.
From this a technique to generate PSF’s at all declinations for the MRT is presented.
The basic information for estimating the PSF is extracted from the dirty image itself
as this gives a better S/N ratio.

We present deconvolved images generated from MRT data, at a resolution of
13" x 17 sec(d — ).

From these images a source list is extracted. This list is used to confirm the
primary beam of the helical antenna used in the array and to confirm the accuracy of
the technique used in the system. We present a few comparisons with other surveys
available in the southern declinations.
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e Research Officer, University of Mauritius (Jul 1994 - Mar 2001)
e Head, Mauritius Radio Telescope (Jan 1997 - Dec 1997)
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e Teaching of different modules of BSc Physics at the University of Mauritius

e Worked on modeling the behaviour of solar corona at low frequencies. This
included application of ray tracing techniques to anisotropic plasma in the pres-
ence of scattering objects.



R.F and analogue electronics: Involved in designing, testing, modifying the R.F.
part of the Mauritius Radio Telescope from the helical antennas to the second
I.F. in the receiver room.

Digital electronics: Participated in testing the correlator from the Clark Lake
Radio Observatory which was subsequently adapted for use at the MRT. Worked
on interfacing the correlator with PC’s. Have been playing a major role in the
maintenance of the MRT array and receiver while most of the data for the MRT
survey have been collected.

Contributed in the development of techniques to calibrate and image with the
non-planar MRT array. Developed a technique to generate the PSF at every
point on a wide field image so as to deconvolve images made from the MRT.
Part of my Ph.D thesis is devoted to this problem of wide field imaging with
a non-planar array. Contributed in programs which are used for calibrating,
imaging, beam shifting and point source detection (mostly in C).

Has been working with the CASA group at the NRAQO, Socorro on the imple-
mentation of imaging algorithms and their parallelization. In the process, has
learnt C++, glish script language, python, openmp and MPI standard and has
a lot of experience on working on a large Object Oriented Project (2 million
lines of code).

Has been working on general synthesis imaging development and code main-
tainance in CASA/AIPS++ since April 2000. This work includes:

(i) Parallelization of wide-field facet imaging using MPI

(ii) Code profiling and optimization

(iii) Single dish imaging

(iv) Proved and developed and implemented the “On The Fly interferometric”
mosaic code

(v) Developed automatic frames conversion while imaging (including spectral
frame thus bypassing need for explicit uv data frame change)

(vi) Implemented Heterogenous Array and frequency varying beams mosaicking
(vii) Developed generic algorithm for Direction Dependent correction and im-
plemented W-Projection and mosaicking corrections

(viii) Worked on implementation of different techniques for interferemoter and
single dish data

(ix) Optimized and parallelized different imaging gridders/degridders (including
the DFT or ComponenentModel degridder) using openmp for multithreading
(x) Development of a working prototype of cluster based imaging. Proved that
both continuum and cube imaging show significant speedups while using a be-
owulf style clusters with the required data distribution.



e CASA (formerly AIPS++) deputy project manager from Dec 2002 to Sept 2008

e Computer related languages:
(i) Assembly Language for 80x86 microprocessors
(ii) Python, Glish, Octave
(iii) Fortran
(iv) C

(v) C++

(vi) OpenCL for multi-threading and GPU programming

(vii) openmp (for multi-threading)

(viii) MPI (for multiprocessing)

Operating Systems:
(i) DOS, used for acquisition of data
(ii) Linux/Unix

Research Interests:

e Low Radio Frequency data reduction
e Supernova Remnants
e Large scale structure imaging (including Single dish and mosaicking)

e High performance computing applied to radio astronomy
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