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Abstract.

This paper shows that the Mg II core-to-wing ratio is
a better proxy for Solar Extreme Ultraviolet (EUV) ra-
diation, between 25 and 35 nm than is the F10.7 index.
The He 1II 30.4 nm solar emission, by itself, is an impor-
tant source of energy for the upper atmosphere. We will
compare the NOAA Mg II Index and the F10.7 Index
to the He II 30.4 data taken with the CELIAS/Solar
EUV Monitor (SEM) on the Solar and Helospheric Ob-
servatory (SOHO).

1. Introduction

Solar EUV radiation is one of the primary energy
inputs to the thermosphere and ionosphere. Absorption
of EUV photons by O, Os, and N, in the atmosphere
above 100 km is responsible for most of the heating
in the thermosphere. The EUV photons also ionize the
neutral atmosphere, forming the ionosphere. Solar EUV
flux, along with high latitude joule heating and tidal
and gravity wave forcing from below, comprise the three
major forcing functions of the upper atmosphere.

The solar EUV flux changes by factors of 2 to 10
across the spectrum from solar minimum to solar maxi-
mum. These changes produce large changes in the neu-
tral and electron density and temperature of the upper
atmosphere above 200 km. Figure 1 shows the solar
spectrum [ Tobiska, 1991] for solar minimum and solar
maximum (top curves) and the resulting heating rate
from 100 to 600 km altitude as a function of wavelength
(bottom curve). This plot shows that up to 30% of the
atmospheric heating is from the He II 30.4 nm line.

Based on satellite and rocket observations of the so-
lar EUV spectra, Hinteregger, [1976] and Hinteregger
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[1981] derived empirical formulae for solar EUV emis-
sions using the F10.7 index as the primary input param-
eter. Similar models of solar EUV flux were developed
by Tobiska [1991] and Richards et al., [1994],. A more
sophisticated model of the EUV spectrum of the quiet
sun was developed by Warren et al., [1998].

There is strong correlation between the F10.7 index
and the upper atmospheric density [Hedin, 1984], and
for many applications the F10.7 index is a reasonable
proxy for solar EUV flux. However, as models of the
ionosphere and thermosphere improve and as datasets
get better, the errors introduced by using the F10.7 in-
dex in models become significant. In fact, by replacing
the F10.7 index with the Mg IT Index, the US Air Force
reduced their long-term errors in satellite drag calcula-
tions by 13% (Marcos, Private Communication). In a
similar study of the short term variability in satellite
drag, Thuillier et al., [2000] reduced the RMS error in
their satellite drag calculations by 20-40%.

The Solar EUV Monitor (SEM), part of the Charge,
Element, and Isotope Analysis System (CELIAS) suite
of instruments on the Solar and Heleospheric Observa-
tory (SOHO) satellite has been measuring the disk- in-
tegrated absolute solar EUV flux since December 1995.
This constitutes one of the longest sets of solar EUV
data and the first to span the full dynamic range from
solar minimum to solar maximum.

In this report, we compare the SEM 30.4 nm channel
EUV data to the F10.7 index and to the NOAA Mg II
Index [Viereck and Puga, 1999]. We show that the Mg
11 Index provides a considerable improvement over the
F10.7 index as a proxy for the solar 30.4 nm flux. In
addition, we identify a "real-time” proxy for the solar
EUV based on the Mg II Index.

2. Data Sets

F10.7 Index. The F10.7 radio emission is mea-
sured by the National Research Council of Canada
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