uses sun spot, active region, and quiet sun spectra to phedgtiiar
spectrum near Mg Il at 280 nm. These basis spectra andjthe hi
resolution limb darkening curves were obtained by the Naeakarch
Laboratory's HRTS rocket. In this model, ground based €drtlages
are used to determine the contribution of each of thesessoface
features to the total solar spectrum. In the next pbiathe model
development the wavelength coverage of the model will lEndet to
include wavelengths from ~200 nm to ~400 nm using SKYLAB
observations. This poster will present comparisons betthegoresent
model results and observations in the region near Mgvdisas
preliminary results with the SKYLAB spectra.

Mathematical formulation
Feo( )= g5 Bos( ) LA() A+ jar Bar( ) LA( ) A
+ kss)Bsd ) LA( LK) A
Feo( ) = Full disk solar irradiance.

Bgs( ) = Disk center Quiet Sun brightness.
Bar( ) = Disk center Active Region brightness.
Bgs() = Disk center Sun Spot brightness.

Ld (k) = Quiet Sun limb darkening function.

A = Angular size of the Ca Il K pixels.
Wavelength Coverage - 2760 t02880 A (HRTS-9)
- 1940 to 3940 A (SKYLAB)

Empirical Inputs - Quiet Sun, Active Region, and

Sun Spot Spectra (calibrated)

- Solar surface regions identified by
full disk Ca Il K images

- High Resolution Wavelength
dependent limb darkening function

Planned Comparison - Compare model spectra with HiResape
observations & Mg Il indices.

The limb darkening function is derived from a Quiet Sun
spectrogram measured by HRTS-9. The slit was alignedigldan
the solar equator with one end near disk center andhbe end
near the limb.

A model of solar spectral irradiance has been developed that

The Quiet Sun, Active Region and Sun Spot spectra usedin thi
irradiance model are shown in the figures below. Thesérapec
are effectively basis functions for the simple model outline
above.

Ca Il K images from BBSO (limb darkening correctedyehbeen
used to identify solar surface regions.

The regions to be used in this model are, quiet sun, aetijens,
and sun spots.

Spectra for these regions have been measured by HRTS-9land wi
be derived from SKYLAB observations

A histogram plot of the above image is used to iderttiéy t
three solar regions that correspond to the three obsqreetta

The current method uses the upper and lower thresholds of
the quiet sun region that are equal-distant from the {yeatical
dotted lines below). Pixels in the Ca Il K image wittensities
within this range are treated as quiet sun. Also shev® &

AR as identified by method of Lean et al. (ApJ, 492, 390, 1998).

The Active Region contrast is the ratio of the ActivegRn and
Quiet Sun Spectra. The high resolution Active Region csnstzows
significant structure.

Pixels with intensities above and below these threshotds ar
treated as active regions or sun spots, respectively.

These structures are
neutral and ionized atoms.

with the line positi ous

Once identified, the contribution of each pixel to theltota
solar irradiance spectrum is the product of the spectruthéor
surface type and the QS limb darkening function for that pixel.

Similar structures are seen in the high resolution lintketéng
function show in the previous column.

The two sets of figures below show two different extreofeslar
activity. Each set includes (i) the source Ca Il Kgend(ii) the

i intensity hi: (iii) the i ed spectrum
at full resolution, (iv) a close-up of the Mg Il lines) @& comparison
of the estimated and SUSIM spectra for this day, andHei)
difference between the two spectra. The top set isdrday of
relative high solar activity and the bottom set is fiwery quiet
day. The shape of the difference between spectra indieathe
limb darkening function requires further effort and thisiently
underway. Figure (v) shows the regions used to calculatddhe
index shown below.

A comparison between the Mgll index derived from SUSIM KiRe
Spectra and from the estimated spectra is shown belbe et figure

NRL - HRTS

The following figures show the SKYLAB spectrum between 194
an 394 nm. These spectra are in units of film density alhd wi
require correction (film and absolute calibration) tealbte units
(e.g mW/mi nm). Note that these spectra include the Ca Il K line.
Limb darkening curves will derived from spectra at difféyeints
on the disk.

The following figures compare the resolution of variouseQSun
spectra near Mg Il

The present model uses BBSO Ca Il K images and thresholds

shows the values from both sets of spectra. The i
spectra has been smoothed (11 pt double smooth - solid rid line

In the figure on the right, the smoothed estimated indexfieghinto
the SUSIM results and shows that the current model isabézover the
basic variability in the Mg Il index even with the aboveefiéinces.

above. The current calibration is derived Bt8IM quiet
sun observation but this will be compared to similar ofzgimv made
by SOLTICE.

Initial results show that model recovers most of the idetéithe
observed spectrum.

The difference between SUSIM HiRes Spectrum and the HRTS-
Based esti is signifi ially inettien of
Mgll. This is most likely due to residual errors in tineb darkening
function which is currently being re-examined.

Even with the above differences, the present model reprodoee
overall variability in the Mg Il index during 1993.

Next phase of model will include SKYLAB spectra (200 - 400 nm).
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