SOLAR SPECTRUM AT TWO LEVELS OF SOLAR ACTIVITY

Gérard THUILLIER

Need for a spectrum extending from EUV to IR for atmosphere and solar physics, and
preparations of platforms and instruments for use in space with the following
characteristics:

Solar activity dependence

Absolute value

1 AU

Range: mainly from X-rays to IR

Accuracy and resolution as best as possible

The team:

L. FLOYD, T. N. WOODS, R. CEBULA, E. HILSENRATH, M. HERSE, D. LABS



MERGING SPECTRA

No single instrument covers the X-rays to IR = use of data from several instruments
- Random errors may be decreased by averaging several spectra.

- Systematic errors (e. g. from calibration) from the same instrument are

not decreased by averaging data:

Woods et al. (1996) generated a mean spectrum using SUSIM/UARS

and SOLSTICE/UARS data for the ATLAS 1 and 2 periods.

Cebula et al. (1997) generated a mean spectrum using SUSIM, SSBUV,
and SOLSPEC data from ATLAS 1.

— Comparison between these two mean spectra showed differences smaller

than differences between individual spectra.
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SOURCE OF DATA

A <Ly a : Rocket measurements by Woods et al., 1998
Ly o to 200 nm: SOLSTICE and SUSIM / UARS

200 <A <400 nm: SOLSTICE/UARS
SUSIM/UARS
SSBUV/ATLAS
SUSIM/ATLAS
SOLSPEC/ATLAS

400<A<870 nm SOLSPEC ATLAS 1-2-3

870<A<2400 nm SOLSPEC/EURECA

Timing : ATLAS 1 : March 1992
ATLAS 3 : November 1994
EURECA : September 1992

Results: Two composite spectra



NORMALIZATION

Spectrometers in UV and visible have accuracy of the order of 2 to
3%. Radiometric measurements have accuracies of the order of 0.1

%.

The successive steps are:
1 Integration from 0.5 to 2400 nm

E <2400 nm | TSI (W/m2) | 1 (2400 nm)
Kurucz 1316.79 1368.11  |59.97
ATLAS 1 |1330.28 1367.7 60.44
ATLAS 3 |1330.12 1366.7 60.44

2 Use of Kurucz (1995)" spectrum to calculate the energy above 2400 nm after matching
the Kurucz’ irradiance at 2400 nm to the measured irradiance at that wavelength.

ATLAS1 ATLAS 3
Measured TSI 1367.7 1366.7
Cal. TSI 1382.91 1382.74
difference 1.11 % 1.17 %

Normalization coefficients are within the estimated spectrometric acuracy.



Variability is given by the Mg Il index:

VARIABILITY BETWEEN ATLAS 1 AND ATLAS 3

Composite | SUSIM SBUV/2 F10.7
ATLAS 1 0.2748 0.2708 0.2756 192
ATLAS 3 0.2600 0.2596 0.2625 77.5




Variability ATLAS 1/ ATLAS 3
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Figure 12. Ratio of the ATLAS 1 to ATLAS 3 spectra at | nanometer resclution.

When the solar variability is smaller than the accuracy of the measurements
The ratio of the two composite spectra has no meaning.
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Figure 7. The UV spectrum up to 200 mm for ATL.AS 1 (solid line) and ATLAS 3 (dashed line) periods.
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out Fraunhofer lines (solid ling)
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SAMPLING AND RESOLUTION OF THE TWO COMPOSITE SPECTRA

Ranges s (nm) r (nm)
XUV-EUV 1 1

Ly o to 400 nm | 0.05 0.25
400 t0 2400 nm |0.2t0 0.6 0.5
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