


 

radio and X-ray. This contrasts with it’s quiet mode, where the X-ray emission has disappeared 
and radio remains mostly off with short bursts/flickers of emission that last about 1-5 rotation 
periods. The pulsar spends at least 12 hours in each mode, but no greater than 3 days (limitations 
set by known observations). A rare feature is the appearance of a quasi-stable bright mode. This 
has only been detected once previously, interrupting the quiet mode for about 6 minutes. Our re-
detection confirms this as a feature of the quiet mode, and not an isolated event.  
In both modes we found evidence for quasi-periodicities in the emission. The bright mode 
modulates on a timescale of 5 rotation periods, while the quiet mode’s flickers occur about every 
20 rotation periods. These periodicities suggest that the plasma producing radiation is undergoing 
a  quasi-periodic process in both modes.  
     In this pulsar, we also identified a majority of the radio emission arising from near the surface, 
while a small portion comes from substantially higher heights. We found the bright mode to be 
dominated by low altitude emission whereas the quiet mode is strictly high altitude emission 
(indicating low altitude emission disappears in the quiet mode). X-ray emission also arises near 
the surface. The disappearance of low altitude emission in the quiet mode suggests a large scale 
reconfiguration of the plasma in the pulsar’s near environment. As well, the physical mechanism 
by which plasma is produced appears to differ in the low and high altitude regimes. Understanding 
the connections between this pulsar, and the many more known ones will help us in better 
understanding how pulsars work. 
 
 



 

 

 

Figure 1: Pulsar's rotate in many different ways. While all pulsars ideally slow 
down with age, some pulsars are born with naturally slow rotations or get sped 
up faster by accretion. Plotting a pulsar’s change of period vs period gives us a 
way to naturally distinguish populations. B0823+26 lies in what we call the 
“normal” pulsar population. Three mode changing pulsars have been plotted 
and are indicated by the star, square, and circle respectively. The cyon blue line 
represents a death line (where plasma generation can no longer be self


