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CONTEXT

A new generation of radio telescopes is almost upon us:

» The Atacama Large Millimetre Array (ALMA) in Chile is expected to surpass the capabilities of previous
millimetre-wave interferometers by many orders of magnitude. The array of 60 antennae is to be completed around
2012.

» The UK-based e-MERLIN interferometer will provide complementary high-resolution data at longer wavelengths.

» The Low-Frequency Array (LOFAR), initiated by the Netherlands, with a contribution from the UK, has already
seen first light and, when completed, will be a major tool to probe the deep radio universe.
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» The Square-Kilometer Array (SKA) is a European project that should be completed by 2020, and among whose
goals are the detection and mapping of neutral hydrogen at high redshitt.

These instruments are expected to provide transformational science provided the data can be calibrated in the face LOFAR |
of the many different ways in which the atmosphere and instrument may corrupt the incoming wavefronts from
astronomical sources. These are tremendous challenges requiring state-of-the-art techniques in high-performance

computing.

PROJECT DESCRIPTION BUILDING REALISTIC RADIO SKIES
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BUILDING DATA SETS
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The frontend to De Mesmaeker
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Hr1 profile for one of the sources in the above field

SIMULATING INSTRUMENTS
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# reuse previous function L1
from example5_iono import make_sine_tid 1

positions = [ (0,0),(10000,10000),(None,None) ]

naturally encompasses polarization, an aspect of radiation
coming from astronomical sources that has been quite ne-
glected so far, and which may soon prove of utmost im-
portance, for instance to detect primordial gravitational
waves in studies of the Cosmic Microwave Background

(CMB).
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def define_forest (ns,**kwargs):
for p,(x,y) in enumerate(positions):
if x is None:

# for None,None make a special xy position 4 o
# start with an l,m pair
Im = ns.Im(p) << Meqg.Composer(Meq.Grid(ax|
# now derive xy using ionosphere height
# x = h*sin(a), l=cos(a), so sin(a)=1/sqrt(1-1™
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