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Quiet Times:

-Energy dependent

-Quiet “level” changes with
solar activity

We defined the quiet-times
to be a certain variable
fraction (between ~20 – 60
%) of the hours that
represent the lowest
values of the heavy ion (C-
through-Fe) intensity



Examples of quiet times



Cumulative intensity of Quiet Hours



Heavy ion composition

• SW/CIR - like during 
solar min; SEP- like
during solar max.

• Although it shows solar 
cycle dependence, 
3He/4He is well-enhanced 
above the SW value 
during all years 



Spectral properties



Spectral indices



Summary and Conclusions
(1) Quiet-time Fe/O and C/O abundances are correlated with solar cycle

activity, similar to SEP and IP shocks during solar maximum, and SW
& CIR values during solar minimum.

(2) The 3He/4He ratio lies in the 3%-8% range during the quiet times of
1998-2004 and drops to 0.3%-1.2% during 2005-2007.

(3) During quiet times, 3He is present ~27% of the time during 1998-2003,
and ~5% during 2005-2007.

(4) All heavy ion species exhibit suprathermal tails between 0.04–0.32
MeV/n. with spectral indices ranging from ~1.27 to 2.29. These tails
sometimes extend above ~2 MeV nucleon-1.

(5) For about ~50% of the time, heavy ion spectral indices deviate
significantly from the 1.5 value predicted by Fisk and Gloeckler (2007).

These observations provide evidence that even during the quietest times
in interplanetary space, the suprathermal population (3He and C-
through-Fe) consists of ions from different sources whose relative
contributions vary with solar activity.



Thank you









3He composition



3He composition
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