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1 Extended Abstract

Simulations of observations with radio interferometers are a powerful tool towards planning effective observations.

The sky contains complex radio sources having structures on small to very large scales implying requirement of

interferometer imaging capabilities that have enough sensitivity. Observations can be planned if a simulation can

predict the recovery of sources in the field up to the required sensitivity. A simulation is also useful in order to

understand the limitations of a real observation.

In this work we present a simulator for the Giant Metrewave Radio Telescope (GMRT). The Giant Metrewave

Radio Telescope is an interferometric array of 30 dishes of 45 m diameter each spread over distances of about 25

km. The antennas are fixed in a ‘Y’-shaped array with 14 antennas in a compact configuration within an area of 1

km2 and the remaining dishes forming the arms of the ‘Y’ in the east, south and west.

The simulation is a python code that makes use of the Common Astronomy Software Applications (CASA) toolkit.

The first part is to simulate the sources of interest in the sky or start from an image in FITS or CASA image format.

This image is then used as the model sky for observation simulation. The GMRT antenna configuration and the

location of the telescope are provided and the model sky is observed according to the inputs regarding the user

defined settings of observing duration, frequency, bandwdith and number of channels. It is also possible to choose

only a subset of the GMRT antennas for simulation.

We have used this simulator to test the limitations of imaging extended radio sources of the size of the largest

angular scale sampled by the shortest baselines of the GMRT. A comparison between the GMRT and uGMRT was

carried out. The simulation is used to plan observations intended for search of diffuse sources of certain angular

extents. An optimum observing strategy depending on the angular extent to be imaged and the location of the

source in the sky can be arrived at using the simulator.

This simulator creates noise free visibilities. This choice was made in order to be able to test the limitation of the

interferometer configuration rather than the system noise.

This simulation can be extended to any other telescope for which the configuration is available. Our future plan is

to do simulations for the Square Kilometer Array and predict the capabilities for imaging extended radio sources.

The simulator is available on demand on the email address of the author.
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