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Abstract 

We are currently in an exciting era for 
jovian science with the Juno spacecraft in 
orbit around Jupiter and several Earth-based 
and space-based observatories studying 
Jupiter’s auroral regions in multiple 
wavelengths. We have more data than ever 
before, long observing windows (up to 72 ks 
for Chandra, 144 ks for XMM, and 100 ks 
for NuStar), and successive observations 
relatively closely spaced in time. These 
features combine to allow us to pursue 
advanced methods for examining quasi-
periodicities in the X-ray emission.  
Previous works have reported individual 
observations of significant quasi-
periodicities emerging from the jovian 
system in X-ray, UV and radio wavelengths.  
 
We present robust methods for significance 
testing of emerging quasi-periodicities, 
searching for coherence in X-ray pulsing 
over weeks and months, and seeking to 
understand the robustness and regularity of 
previously reported quasi-periodic 
emissions.  
 

Our analysis incorporates the use of the 
Rayleigh test as an alternative to Lomb-
Scargle analysis, where Rayleigh is 
particularly suited to a time-tagged dataset 
of spare counts such as is common for 
jovian X-ray data. Furthermore, the analysis 
techniques that we present (including 
Rayleigh and Monte-Carlo simulation) can 
be applied to any time-tagged dataset 
(including those from other wavelengths 
such as UV).  
 
These techniques are applied to a range of 
Chandra observations from the pre-Juno era 
(1990s to 2015) and to several Chandra 
observations taken while Cassini was 
upstream and at apojove. 
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