










The 2 HCS crossings per rotation are 
often asymmetric, with one a rapid 
crossing and the other skimming along 
the sheet.  Particles drift into the 
heliosphere along the HCS during A<0 
cycles, and out during A>0.  Peaks had 
occurred at the flatter, more gradual 
crossings during A<0 but at the more 
abrupt crossings during A>0.   But  by 
early 2019 there’s not much asymmetry 
in the ecliptic, so it’s unclear if this 
pattern still persists. from Wilcox Solar Observatory 



Hinode/XRT images 
from 

solar.physics.montana.
edu/HINODE/XRT 

 

Which side of the HCS has the dominant coronal hole 
is probably the key factor in determining which HCS 
crossing leads to an increase in particle intensities:  
2008/04/10 
High speed wind (low particle intensities) 
in South 

2017/09/13 
High speed wind  
(low particle intensities) 
in North 

2019/02/11 
High speed wind  
(low particle intensities) 
in South 



 
• 27-day variations in ACRs and GCRs in both 2007-2008 and 2017-2019: 

–  were anti-correlated with solar wind speed (as a power law),  
– with larger amplitudes for ACRs than GCRs, and  
– little to no energy dependence in CRIS GCRs but large energy dependence for ACR 

species. 
• Relative amplitudes of the ACRs and GCRs agree well with expectations from 

simple force-field modulation  
– ACR amplitudes seem to be less now than in 2007-2008, while GCR amplitudes are the 

same. 
• Peaks are seen only at every second sector crossing: 

– Has been at outward-to-inward polarity HCS crossings for the last 3 solar minima, until 
~2019 when it became inward-to-outward polarity   polarity alone is not 
fundamentally important 

– The sector crossings are often asymmetric; “flat” crossings skimming the HCS had 
been favored during A<0 (when drift is inward along HCS), with peaks at abrupt 
crossings during A>0 (when drift is inward from high latitudes).  But this pattern 
is no longer clear in recent data 

– Crossing the HCS to the side without the dominant coronal 
hole leads to particle increases, while the other crossing 
leads to decreases.  

Summary 


