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Extrapolation back to the Sun using the observed Solar Wind velocity: dwells 
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Search data for 26-day recurrent signatures: 

Recurrent: most likely related to stable coronal holes 

1996-7 (min):  6+5+3=14 out of 20  (70%) 

2001-2 (max):  6+6=12 out of 27   (44%) 

Non-recurrent: could be either transients in solar 
wind emission or short-lived coronal holes (at Ulysses 
latitudes) 

1996-7 (min):  6 out of 20   (30%) 

2001-2 (max):  15 out of 27   (56%) 
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Near-radial IMF in CIR rarefaction region 
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Propagation of energetic particles in rarefaction 
region from RS of CIR 
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Conclusions (1) 
•  Mid-latitude solar wind rarefaction regions:  

• coincide with “dwells” (solar wind originated at 
 approximately the same longitude) 

• show low magnetic field magnitude 

• show non-Parker (more radial) magnetic field orientation 

•  26-day recurrent series dominate outside of the solar maximum 
(92-93, 96-97, and part of 05-06). 

•  Non-recurrent rarefactions (including CMEs) are comparable to 
recurrent rarefactions during solar maximum (01-02):  

• a mix of coronal hole recurrences and transients either in the 
solar wind source or in the coronal hole evolution is 
observed. 



Conclusions (2) 
Implications for energetic particle propagation in rarefaction 
regions of CIRS: 

When CIR plasma/field signatures are observed in situ, e.g. at 
1AU, energetic particles are associated with both the forward 
and reverse shock (if formed). 

For remote connection to CIRs, e.g., Ulysses at mid and high 
latitudes, the IMF in rarefactions (that connects to the reverse 
shock is strongly deformed from an ideal Parker field (high 
probability of near-radial directions and very weak, quiet 
magnetic field). 

These conditions are conducive to nearly scatter-free 
propagation of 0.06-5.0 MeV ions and 50-300 keV electrons 
from >15AU back into the inner heliosphere (1-5AU) via paths 
much shorter than the distance along a Parker spiral. 



END 

Thanks to the Organizing 
Committee! 


