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6 — = The open solar magnetic
J - flux (OSF) is the main
heliospheric parameter
driving the modulation of
cosmic rays.

The OSF has been
modeled by quantifying
the occurrence rate and
magnetic flux content of

OSF (10" Wh)
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Solar Activity Cycle 24

Solar Activity for Cycle 24

Fractional
Year

|

T 201672

T 20146.57

T 20156.42

T 2016.27

T 201612

T 201497

T 2011.84

T 2011.69

T 2011.54

T 2011.39

T 2011.24

+ 2011.09

T 201094

4 201079

201064

2010.49

2010.34

- 201019

- 2010.05

g 2009.90

i 2000 75

w 2008.60

F10.7

E
“ﬁ. 2009.45

g
% - 2009.30

=

TSl w1y

274

on_ 2000.15
j
1

1363.0 T

1362.5 |

1362.0 |

1361.5 |

1361.0 £

1360.5 +*

1360.0 £

e _ﬁw._ 2009.00

ey 1

20M5.88
2015860
2015.84
201582
2015.80
2015.78
2015.76
2015.74
201572
2015.70
2015.68
201567
201565
2015.63
2015.61
2015.58
2015.57
2015.55
2015.53
2015.51
2015.49
2015.47
2015.45
2015.44
2015.42
2015.40
2015.38
2015.36
2015.34
2015.32
2015.30
2015.28
2015.26
2015.24
2015.22
2015.21
2015189
20157
201515
201513
201511
2015.09
2015.07
2015.05
2015.03
2015.01
2014.99
2014.98
2014.96
2014.94
201492
2014.90
2014.88



Composite of TIM, PMOD, and TCTE
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TSI no longer following the sunspot number?
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Reconstructing TSI from the Group Number

Total Solar Irradiance (TSI) estimated from Sunspot Group Number
1362.4

TSI
Wim?

13622 TSI W/m? = 1360.5 + 0.1282 GN
1362.0 4
1361.8
1361.6 4
1361.4 !
1361.2
1361.0
1360.8 4 [ \
1360.6 —'I

13604 +——t+————+—

H Probl

1600 1620 1640 1660 1680 1700 1720 1740 1760 1780 1800 1820 1840 1860 1880 1900 1920

1940

1960 1980 2000 2020

em

Total Solar Irradiance (TSI) estimated from Sunspot Group Number

1362.4

TSI
Wim?

13622 TSI Wim? = 1360.5 + 0.1282 GN
1362.0 4
1361.8
1361.6
13614
1361.2
1361.0
1360.8

1360.6

1361.8

136186

13614

1361.2

1361.0

1360 8

1360 6

1360.4

TSl as a Function of Group Number

TSl
2015

y=0.1282x + 1360.5
R?=0.9374

GN

2003-2015

13604+ttt t 1
2000 2002 2004 2006 2008 20

10 2012 2014

20

16

2018 2020




Reconstructing F10.7 Flux from
Geomagnetic Diurnal Variatio
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Physics Behind the Diurnal Variation

Electron

density N = \{J cos(y)/ a

J = production ~ EUV
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EUV (A<100 nm) Closely Follows
Group Sunspot Number

Range of Diurnal Variation of Geomagnetic East Component According to Loomis Groups
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Conclusions

* The new sunspot group number allows
reconstruction of TSI since ~1600 under
the assumption that the variation of TSI Is
linear in solar activity

* The relationship fails for the year 2015.
Why?

 Reconstruction of EUV since ~1740s
supports the TSI reconstruction if we
assume that EUV varies as TSI
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