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Two giant arc-like (~2 x 1.6 Mpc) radio relics                 
Discovered by Bagchi et al. 2006 

Kale et al. 2011
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Smaller and denser  

A3376E crosses more 
massive A3376W, 

disrupting the core. 
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-Suzaku: 
   Western relic: C,W1 & W2 
   Eastern relic: C,N, E, S 
-XMM-Newton: 
    Point sources  
    SB profiles 

RADIO VLA (Kale, R.)
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-kT ~4 keV in the 
center along ~1 Mpc 

-T decreases along 
radio relics at West 
and East 
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found at radio relic 
    



  
 
 
 

 

Tpost = 4.2  ± 0.3 

Tpre  = 1.3  ± 0.3 
 
 
 
 

 

	  	  	   MW ~ 2.8 ± 0.4 

vsW ~1630  ± 250 km/s 
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SB break 
 

 

  

T radial profile 
SB radial profile 

 

 

  

Rankine-Hugoniot 

SB profile break found with XMM observations at radio relic 
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SB profile break found with XMM displaced from relic outer edge 
    

SB break 
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SB profile break found with XMM displaced from relic outer edge 
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ME ~ 1.5 ± 0.1 

vsE ~1450 ± 150 km/s 
 
 
 

 

Tpost = 4.7  ± 0.4 

Tpre  = 3.3  ± 0.4 

d shocks ~1.9 Mpc: 
tcore passage ~ 0.6 Gyr 
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Still evolving 
merging galaxy cluster



ü  Complex radio relic structure: 
 -Northern E-relic  
 -Elongated E-relic 
 -Notch 

 
ü  No X-ray SB break at relic outer 

edge limited by low SB emission  
 

 

 
 
 
 

      
 
 

 
 

High-sensitivity X-ray 
images needed with 

Athena
   Shock 

 

 

  

Relic outer 
edge 

 

  
Radio (VLA 1.4 GHz) 
(Bagchi et al. 2006)

   Shock 
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ü  Radio features in the North,  
      no X-ray detection due to weakness    
      signal 
 

ü  No radio signatures in South 
 

ü  South consistent with relaxed cluster 
Universal profile (Burns et al. 2010) 

 
 
 
 

      
 
 

 
 



vshock appears
correlated to 

Taverage  

Data from literature 
Calculated data 

 

 

  A3376 W

A3376 E

Cluster self-similar 
relation 

 

 

  



 
 

 

A3376 is an evolving merging galaxy cluster with 
double giant shocks/radio relics with M~2-3. 
 
 
 
   
	  

 
 

Azimuthal T radial distribution in X-ray:   
W, E and N consistent with radio relics presence. 
 

•  W: shock and radio relic co-spatially located 
•  E: shock located at the “notch” 
 

 S agrees with relaxed clusters profile. 
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1.4 GHz  VLA Bagchi et al 325 MHz GMRT Kale et al 

150 MHz GMRT Kale et al 154-215 MHz MWA George et al 



(Bagchi et al. 2006) 
 

 

	  	  
 

  



(Kale et al. 2012) 
 

 

	  	  
 

  



EAST WEST 
(Kale et al. 2012) 

 
 

	  	  
 

  

325MHz GMRT 
1.4 GHz VLA 

 


