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Magnetic Flux [10%° Mx]
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There is a 2-phase depletion of open field lines: first during
the “hormal phase ”of solar min when ICME activity is
small, and then later when ICME activity is virtually zero.

Connick et al., Astrophys. J., 20&
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Integration into Heliospheric Models

R S 1Bl = v @lanR2 where Uy
s ek 1 Bl 1 €’
: : R, =1AU;
7 5 i
<6 1 ey = 1 X 1013 Wh;
-'5 - (T “&&‘““ D=1/ 2,
31— 4w Total Magnetic Flux:
= i OH(_JeI.:“?ﬂ%rr]IeE?—ols:oc. . : 7. = 40 days;
I Pomm Ej—0ssoc. _e "w, HFg;Ihos E}enc i
- 92 -..?4-:.-.-.-._._.-....o.‘..-.-.-..'.,;_.-._..L.‘f._._.o.r.-._ 79 = 2.5 years;
i L 2 @ 'S -
ol ”.,,." '*..___.___1 74 = 4.4 years;
1990 1995 2000 2005 2010 F=0.5day™,
vear f, = 3 day;
More recent theoretical @y, =4 x 10 Wb (|B| = 2

coniderations are predicting nT).

a lower flux floor.

e°
Schwadron et al.. Astrophvs. J. Lett.. 722. L132. 2010.@



% Continued Decay of Magnetic Flux in gm
' the Dalton-like Minimum -

> | — o
& g 150 '\ﬂ -6 3
£ X100 ) 4 =
A = 50 [y i d12 3
0. | . L oy ud
2000 2010 2020
Year

Goelzer et al., ApJ, 2013 eo

CRATER\

UNH



Total B field (nT)
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Lunar Surface Dose Rate (cGy/yr)
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After Schwadron et al., 2012

SEP Events During 2012:
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Lunar Dose Rate (cGy/day)
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* First event
had clear
shock, and
ESP

« Second event
shows
prompt
acceleration

Schwadron et al., 2017

Successive CMEs Causing Acceleration of
High Energy SEPs directed near the Earth & Moon
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Conclusions

- Radiation levels continue to increase due
weakening solar activity ’

l© Dose rates even higher than predicted in
2014

3 » Large events (Sep 2017) in decline of cycle
24 indicate that weak activity does not
exclude large SEP events

« Overall, SEP event probabilities still quite
low during cycle 24
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