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Reconstructions of EUV and F10.7

Reconstruction of F10.7 Flux and EUV < 103 nm Flux
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Note the constant basal level at every solar minimum




Magnetic Fields on Earth and in Space

The solar system is permeated by magnetic fields coming from the Sun with the
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Electric Current Systems in Geospace

Different Current Systems &= Different Magnetic Effects _~ - MAGNETOSPHERIC FIELD |
%
Interplanetary FIELD ALIGNED

flaghetic Fleld [Tail Current]: CURRENTS COUPLED
i Jail Surrent). TO MAGNETOSPHERE

Polar Cap Currents

Diurnal s
q -
Var.

EQUATORIAL -
ELECTROJET

7 SOLAR RADIATION

A

nnnnn

TRAPPED FPARTICLE
OINT

Solar Wind Magnetopause

-+“DIRECTION OF

DIRECTION ELECTRON DRIFT
Magnetopause Current] o TN e

FIELD LINE

We can now invert the Solar Wind — Oppositely charged particles trapped in the

Magnetosphere relationships... Yap Allgn Belts drift in opposi'fe .directions .
giving rise to a net westward ‘Ring Current’.



Dst Index and the Nachstorung

Superposed Epoch Analysis of Dst for 1905-2004

Dst

Storm Time Hours

1905-1954, 355
1955-2004, 464

1905-2004, 618
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The IDV-Index is the difference
from one day to the next without
regard of the sign between the
midnight values of the horizontal
component H. The importance of
this quantity was first recognized
by the Scotsman Broun in 1861



HMF B and the Dst Index

Dst {Love)} Separately for Negative and Positive Values
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IDV and HMF B
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InterDiurnal Variability Index (IDV)
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Map of IDV Stations 1932-2018
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Applying the relationship we can reconstruct

HMF magnetic field B with Confidence:

InterDiurnal Variability Index IDV and Reconstructed Heliospheric Magnetic Field B
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Two Reconstructions of Heliospheric Magnetic Field Strength at Earth
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Magnetic Flux back to 1976

Disk Total Unsigned Magnetic Flux (LOS)
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Puttlng it All Together (Real Progress')

| Lockwood et al. 2015  ‘Open’ solar flux |
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Estimate of 406 Years of Number of Sunspot Groups
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Very good agreement between different reconstructions.
Full Disclosure: There is still a rear-guard debate about the early record®®



Tension Between B and TSI

Heliospheric Magnetic Field B (Cycle Averages) 136277 TSI Wim?2 r.\ L N
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TSI Reconstruction and Climate Data Record

Reconstructions of TSI
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