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ABSTRACT

The Airglow and Solar Spectrometer Instrument (ASSI) on the San Marco D/L satellite has meas-
ured solar extreme ultraviolet irradiances. The data are currently being released for analysis. As a
preliminary step in evaluating this important dataset, modeled solar irradiances from 4 to 105 nm
are presented for comparison to the San Marco data. The comparable flux for March-December
1988 is obtained from a revised and extended empirical solar extreme ultraviolet model derived
from OSO 1, OSO 3, OSO 4, 0OSO 6, AEROS A, and AE-E satellite and six rocket flight datasets.
Model wavelength intervals having the highest photon flux include the 15-35 and 85-105-nm
ranges. Solar rotational features are prominent on several occasions in the model time series. A
useful example is the modeled integrated flux between 30-31 nm which includes the SiXI (30.3-
nm) and Hen (30.4-nm) irradiance. The modeled flux in this i-nm range shows both an absolute
22% increase from beginning to end of mission and a solar rotational variability with a typical
peak-to-valley ratio of 14%. The absolute modeled irradiance in this wavelength interval is 9 x 10°
photons cm™ §7! £35%,

INTRODUCTION

The San Marco D/L satellite, launched on 25 March 1988 into an equatorial orbit ranging from 190
to 610 km in allitude, carried the Airglow Solar Spectrometer Instrument (ASSI) in its scientific
payload. The observations of the solar EUV by this instrument for over 8 months was the first time
in 8 years that such measurements had been continuocusly made. Previous satellite observations of
solar EUV were carried out by the OSO, AEROS, and AE series satellites for intervals between
1962-1980. There have been no continuous solar EUV measurements since the end of the AE-E
satellite observations on 30 December 1980. Donnelly /1/ has called this paucity of data the “EUV
hole’’; there are no new satellite observations scheduled in the near future.

The ASSI measured both solar and airglow irradiance from 20-700 nm and therefore had to meet
conflicting requirements in spectral ranges, resolutions, pointing accuracy, and fields of view.
Schmidtke er al. /2/ describe the ASSI in detail. For the solar EUV observations <130 nm, ASSI
had a spectral resolution of approximately 1 nm, independent solar-pointing control which allowed
the instrument to collect solar irradiance during the semiannual 23° change in the sun’s inclination
relative to the orbit plane and satellite spin axis (parallel to the Earth’s spin axis), and a bias vol-
tage mechanism combined with a variable enirance slit to extend the intensity-sensitivity range over
several orders of magnitude. The solar EUV spectral range was 20-110 nm.

During the San Marco D/L mission, two solar EUV rockets made measurements in both broadband

integrated flux and 1-nm spectral resolution as discussed by Ogawa ef al. /3/ and Woods and Rott-

man /4/. Their measurements provide important constraints on the absolute magnitude of the solar

EUV. Ogawa et al. 3/ describe the 5.0-57.5-nm total integrated flux measured on 24 October

1988 by the University of Southemn California (USC) rocket with a silicon photodiode detector

which had an uncertainty of +14%. Woods and Rottman /4/ describe the 30—100-nm irradiance
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