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GMRT

- Radio interferometer designed to explore the low frequency range of the radio spectrum
(now between 150 MHz and 1.4 GHz) 

- Project of the Tata Institute of Fundamental Research (TIFR), National Centre for Radio 
Astrophysics (NCRA) 

- Located in Maharastra (India), near Pune



- Consists of 30 parabolic antennas, with diameter of 45 m

- rs the range 150 MHz – 1.4 GHz with 5 bands:                                              

150 -156 MHz 232-244 MHz 315-335 MHz 590-630 MHz 1000-1450 MHz

- One single configuration with fixed antennas: a compact array with 14 dishes in a central 1 
km² and the remaining antennas in a sort of Y configuration, with longest baseline of the order
of 25 km

Cove

The Array





GMRT u-v coverage at 325 MHz

δ = -10°

7 hr on source



Specifications



New 40-80 MHz feed developed and tested, soon
available for all antennas of the array (S. Amiri)



Scientific goals of GMRT

- Low frequency part of the non thermal radio spectrum

- Sensitive to extended low brightness radio emission

- Large range of angular resolutions within just one observation

- Large field of view

Epoch of galaxy formation (high-z neutral hydrogen)

Pulsars and neutron stars

Stellar objects, Galactic plane (Sun, SNR, transients)

Deep surveys

Extended emission (normal galaxies, lobes of radio galaxies, galaxy
clusters …)

…



Some features of GMRT

Ionosphere and RFI become an issue at low frequencies (below 610 MHz)

Spectral line correlation essential at these frequencies both for RFI removal
and to reduce bandwidth smearing over the field of view

Bandwidth divided into 128 channels (new feature 256 
channels), width from 3 to 125 kHz/ch

2 bands (USB and LSB) recorded at each frequency, with RR and LL
recorded in each band – Full Stokes parameters newly available

Bandwidth of 16 MHz (each band) down to 325 MHz; 8 MHz below



Issues in the observations and data reduction

Now possible to combine USB and LSB before the data reduction starts

RFI removal and bandpass calibration

A-priori calibration

Imaging

Dealing with strong sources off the phase centre

Large field of view (i.e. ~3° at 327 MHz) requires 3D imaging

Self calibration always necessary

Raw data into fits format with gvfits (available only at GMRT)

Full data reduction with AIPS 

Preparing the observation

Selection of phase calibrator is an issue for ν≤610 MHz- always check the 
NVSS and VLSS images



Band at 610 MHz
Checks during the observations

Keep an eye on the calibrator

at 
327 MHz



How to apply for GMRT time

2 deadlines/year, January and July

Email submission (cover+scientific justification)



How to prepare the observing schedule

Calibrators (primary, secondary, bpass)

Visibility of target sources

Frequency & setup



Command file sent to
telescope operators



Nova GK Persei

610 MHz radio emission overlaid on 
the optical emission lines

FROM THE GMRT WEB SITE

Discovery of a 60 msec pulsar in 
the SNR G21.5-0.9



Central radio galaxy in the poor
galaxy cluster A2372

610 MHz: rms ~ 40 μJy/b
θ ~ 6”x6”

Head tail galaxy at the centre of the 
poor galaxy cluster A1775 

Spectral index image 235-610 MHz with
235 MHz overlaid

(from Giacintucci et al., A&A, in press)
Studies of radio galaxies



327 MHz relic radio emission in the rich
merging galaxy cluster A521

rms ~ 90 μJy/b, θ ~ 9”x9”

(Macario, Master Thesis, 2007)

610 MHz emission overlaid on 
Chandra

rms ~60 μJy/b, θ ~ 6”x6”

(Venturi et al. 2007)

Diffuse emission from galaxy clusters

A781
RXCJ2003-2323



Eridanus Group of Galaxies
HI emission from more than 60 galaxies; 
HI deficiency for those galaxies in regions
of higher density

610 MHz image of the Spitzer
First Look Survey – rms 30 
μJy/b,

4 deg²

FROM THE GMRT WEB SITE


