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MASTER polarization measurements:  
 Blazars 
 Supernovae  
 GRBs (Evgenij Gorbovskoy “GRB prompt 

observations on MASTER telescope 
robotic network”) 
 



 



•Very Wide Field Cameras 
MASTER-VWF 
•FOV=400 square degrees 
•Diameter 70mm   
•up to 12 mag per 1 s. 

MASTER II (D=400mm) 
• FOV= 2x4 = 8 square 

degrees   
• up to 20-21 up.  



 



 
Ultra Broadband Wire Grid Polarizers 
consist of a thin layer of aluminum 
MicroWires layered between two 
Fused Silica windows. Designed for 
multi-wavelength applications, 
these polarizers have excellent heat 
resistance and performance 
beginning in the UV and extending 
into the infrared (IR).  

50mm x 50mm 
Ultra Broadband 
Wire Grid Linear 
Polarizer 
 





Its brightness in  
R filter went up  
a fifty-fold 

z = 0.859 
(Barkhouse  
and Hall 2001) 
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DD-mechanism 

SD-mechanism 

(Iben and 
Tutukov , 1984; 
Webbink , 
1984) 

(Whelan and Iben , 1973) 



 Continuum polarization for SN 1999by (prototype of which is SN 1991bg) was 0.3 – 0.8% (Howell 
et al. , 2001) 

 Continuum polarization for SN 2005hk 0.4% (Chornock et al. , 2006) 
 SN 1996X was the first SN Ia with spectropolarimetry prior to optical maximum. The broadband 

polarimetry showed that continuum polarization is zero. The spectropolarimetry demonstrated 
spectral features with a rather low polarization  0.3% (Wang et al. , 1997) 

 In the paper (Leonard et al. , 2005) are reported about spectropolarimetric observations of SN 
1997dt 21 days after optical maximum. Polarization wasn't detected but inessential line 
polarization in FeII and SiII were found 

 Another example can be SN 2001el (Wang et al., 2003). Before optical maximum the linear 
polarization in the continuum was  0.2 – 0.3%. During the last 10 days the degree of continuum 
and line polarization decreased and disappeared entirely 19 days after optical maximum 

 Spectropolarimetry of SN 2004S 9 days after maximum light displayed very low polarization 
(Chornock et al. , 2008) 

 The significant line polarization was found for SN 2004dt, for which there are data 
approximately 7 days before maximum light (Wang et al. , 2006) and 4 days after maximum 
(Leonard et al. , 2005). During this period polarization of the SiII line changed within the range  
2%.  

 Measurements of polarization of the SN 2002bf at approximately the same period as for the SN 
2004dt showed CaII line polarization  2% (Leonard et al. , 2005).  

 SN 1997bp and SN 2002bo also showed significant line polarization (Wang et al., 2006). 
 SN 2006X observed prior to maximum light and 40 days after maximum polarization 

uncorrected for ISP declines from 8% at 4000A to 2% at 8000A (Patat et al. , 2009). In fact 
polarization of the CaII IR line IR was 1.5% and the SiII line was  0.5% (10 days before maximum 
light). 

 



Image was made in polarizers (sum 
for several nights). MASTER Tunka 

%5.2<P



See E. Gorbovskoy presentation… 





 The polarization observations of blazar OC 
457 and 3C_454.3 showed that MASTER's 
polarizers can be successfully used for 
measuring polarization more than 10 -15%.  

 The accuracy of observations is not enough 
for lowpolarized objects measurements. 
However the accuracy of measurements 
increases for bright objects. 

 MASTER's telescopes are able to register the 
GRB's polarization that exceeds  10% 
according to theoretical models. 
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