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Datta et al. (2014)
Abell 3667 (z=0.055)

Radio results overlayed from Rottgering et al. (1997)
RMS noise ~ 0.3 – 0.7 mJy/bm at 18 and 20 cms



Abell 85 (z=0.055)

Chandra temperature map by
Schenck et al. 2014 

Chandra temperature map

Better temperature map of the A85 cluster, 
showing disturbances in the ICM and 
prominent shock feature (region B)
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Abell 85

325 MHz GMRT observation of the A85 cluster 
shows the complex diffuse structure of the 
“presumed radio relic” shown with the 1.4 GHz 
white contours (Schenck et al. 2014).  

Mach number map of the A85 cluster 
reveals the “bow shock” in front of the 
infalling south-west subcluster.

Rahman et al. 2019b (in prep.)



SPT-CL cluster sample

1. GMRT 325 MHz 
observations of 18 
SPT-CL clusters 
which resulted in 
the discovery of 8 
new diffuse radio 
source.

2. A sub-sample of 
these was 
observed with the 
EVLA in L-band.

3. Multi-frequency 
analysis of two of 
the clusters are 
presented below.
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Phoenix Cluster

1.52 GHz image RMS noise = 25 μJy/beam
610 MHz image RMS noise = 50 μJy/beam
Beam  =  28 x 17 arcsec

Raja et al. 2019a (ApJ under review)



Phoenix Cluster (z=0.596)

● Chandra X-ray temperature map 
overlaid with “brightness-excess” 
contours.

● Contact discontinuities along the white 
wedges.

● Chandra X-ray unsharped-mask map 
showing the “brightness-excess” 
corresponding to the gas sloshing in 
the ICM.

● 1.7 GHz diffuse emission contours.

Raja et al. 2019a (ApJ under review)



Phoenix Cluster (z=0.596)

Pie 108-160 deg Pie 210-285 deg
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SPT-CL J2031-4037 (z=0.3416)

● Disturbed weak cool core cluster
● Mass = 9.83 x 1014 Msun
● 325 MHz image with RMS noise = 60 

μJy/beam and Beam  =  21.5 x 10.1 arcsec

1.6 GHz image (RMS noise = 35 
μJy/beam, Beam  =  29.6 x 15.8 arcsec) 
with contours (black). The red contours 
are 325 MHz diffuse emission contours.

Raja et al. 2019b (MNRAS under review)



SPT-CL J2031-4037

● Dynamically disturbed, weak cool core cluster
● Steep spectrum (-1.35 +/- 0.07) diffuse radio emission along the merger axis.
● Ultra-steep spectrum ( < -1.55 ) diffuse emission in the “off-axis” region.
● Minor merger event was unable to disrupt the cool core and injected less energy into 

the ICM.
● Both spectral and spatial steepening of the diffuse emission supports the turbulent re-

acceleration model.

Raja et al. 2019b (MNRAS under review)



SPT-CL J2248-4431 (z=0.351)

Diffuse radio emission at 325 MHz GMRT 
observation (black contours) overlaid on the 
Chandra temperature map.

Mass = 15.5 x 1014 Msun
Lx = 3 x 1045 ergs/sec
Chandra = 120 ksec
Signature of merger with the existence of a 
cool core.

Rahman et al. 2019a (in prep.)



MACS J0417.5–1154 (z=0.44) Kaur et al. (2018, 2019)

GLEAMS data used in the SED of the Radio Halo


