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i Level of research project: MSc

ii Overviews and aims of the research project:

The C-Band All Sky Survey (C-BASS) is an experiment that will produce high signal-
to-noise maps of Galactic synchrotron emission by measuring the entire sky in temperature
and polarisation at 5 GHz. Synchrotron emission is a primary source of foreground confu-
sion for cosmic microwave background (CMB) experiments that are aiming to characterise the
“B-mode” polarisation imparted by inflationary gravitational waves. A host of experiments
are actively working to make a definitive detection of this signal, and precise removal of fore-
grounds will be one of the greatest analysis challenges. High-fidelity synchrotron templates
from C-BASS will be essential for foreground monitoring and cleaning in these CMB experi-
ments.

C-BASS comprises two telescopes that observe the northern and southern hemispheres.
The southern system is located at the South African SKA site and has just begun science oper-
ations. This telescope in particular will play a critical role for CMB experiments since the vast
majority of CMB observations (including BICEP2) are in the south.

The student who takes on this project will help characterise the C-BASS southern system
by analysing calibration measurements, as well as develop the data analysis pipeline. In con-
trast to the northern C-BASS system, the southern C-BASS telescope has a digital back end
that measures 128 frequency bins within the 4.5–5.5 GHz bandwidth. This spectral informa-
tion opens new avenues within the data analysis pipeline; for example, RFI flagging can be
fine-tuned to take advantage of the multiple frequency measurements.

iii Relevance to SKA research priority areas:

C-BASS data processing and analysis is one of the SKA research priority areas that has been
identified for 2017. Furthermore, an integral part of the C-BASS analysis pipeline and this
student project is developing techniques for RFI removal, which is another of the research
priority areas.

iv Work breakdown structure:

– Year 1: Build expertise in the C-BASS instrument and operations. Learn the existing data
analysis tools and work on analysing calibration data, e.g. beam maps or pointing reconstruc-
tion.

– Year 2: Contribute to the development of the C-BASS analysis pipeline by implementing soft-
ware tools that take advantage of the southern system’s fine frequency resolution. Improved
RFI flagging will be a major focus area. Complete MSc thesis.
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v Data availability and other resources required:

The C-BASS data are copied daily to a UKZN machine, so there are no barriers to data avail-
ability and analysis pipeline development. UKZN additionally owns and operates a 1000-core
HPC cluster that will greatly facilitate analysis of the C-BASS southern data, which is roughly
ten times the volume of the northern data. UKZN is a collaborating institution on several CMB
experiments, and we have full access to those data sets.
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