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1. Observation Detail 

 
Object 3C 58 

Coordinate (J2000) RA 02h05m35.2s    DEC+64d49m35s 
Observing band X band 

Band Width 2 GHz 
Special Polarization Dual polarization 

Time Request 1 hr 
RMS ~ 4.9 uJy 

 
 
2. Scientific Justification 
    3C58 is a pulsar wind nebula, powered by the central source PSR J0205+6449. Both optical 
(Fesen 1983) and radio (Bietenholz et al. 2006) observation yielded slow expansion rate 
(~900  𝑘𝑚/𝑠), which strongly conflicts with the suggested undecelerated velocity (~3.9×
10!  𝑘𝑚/𝑠) when considering the size of 3C 58 at an age of only 820 yr. This resulted in some 
authors' curiosity about whether 3C58 is the remnant of SN 1181. However, no obvious candidate 
has been found in radio surveys so far (NVSS; Condon et al 1998). Apart from the confusing 
history, complex substructure also attracts a lot of interests. X-ray images took by Chandra (Slane 
et al. 2004) resolved a jet-like structure extending ~30" westward. Almost at the origin of the jet, 
~3.5" away from the central pulsar, a toroidal structure is recognized (see Fig. 1 and Fig. 7 in 
Slane's paper). Possible radio counterpart of the torus-like structure has already been seen in 1.4 
GHz VLA image (see Fig.1, Frail & Moffett, 1993), showing a north-south elongated elliptical 
ripple (~15" long), which is called a 'wisp'.  
 Strong non-thermal and thermal emission were detected in the central region and outer shirt 
of the nebula, respectively, with an average of 25% of polarization (5 GHz image of Westerbork 
Synthesis Radio Telescope, Wilson & Weiler, 1976). Flat spectra (alpha ~ -0.1) were deduced by 
Frail & Moffett (1993) by studying the VLA 20 and 6 cm images. As has been mentioned above, 
jet-like structure and wisp were recognized from the Chandra and VLA image, prediction was 
made on the association between the location of the termination shock and the wisp (Bietenholz 
2006), but was not confirmed due to the instrumental limit. In addition, high polarization rate 
(~40%) was suggested by Wilson & Weiler (1976) but beyond the resolution (7" in 5 GHz) of 
WSRT. Thus, here we are requesting a JVLA observation on the central region (~40") in 10 GHz 
in order to map the polarization and image the substructure. The angular resolution will be 



VLA	  Proposal	   	   Summer	  2013	  

	   2	  

roughly the same as Frail's (1993), but our sensitivity will be about 6 times better, which enables 
us to study potential association of wisp and jet, and also the distribution of the magnetic field. 
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