SPECTRAL ANALYZTIS O A WHITE LIGHT FLARE

POYER R. and SOTIROVSKI P.

Qlwervatoire de Meudon
' — 92195 MEUDON

ARSTRACT
We discuss observations of a solar flare located close to the limb (N1S5, W75)
at. 07 00 UT on 26 September 1963 from the Crimean Astrophysical ohservatory.
Skark  broadening and hehce electron densilty have been obtained from
nmeaswred  time profile and half-width of the almer series lines from Ha o
]] L .
The emission mechanism hag been deduced from a study of the continuum
intensity as a function af wavelenglh.

T. INTRODUCTION

Line - widths in the Talmer series, from lkx to Hia. were measured on 7
spectirograms  token  aboul 2 minutes apart. The width is very wide for the
smaller  cuantiun numbers and decreases Lo a minimum somewhere around  He and
then increases slowly to higher numbers (Figwe 1), DBy assigning Stark
breadening  to  the higher quantum numbers we derive values of the electron
density. Thig method, for deducing elecctron densities from total half widths,
was inlroduced by Suemoto and Hiei (1939).

Ows  analysis confirms previous results,  that the electron density firom
the 1liir widths is of the order of 10'* cm~*. Table I shows the lines
(between no = 10 and n = 14) thabt were used for the determination of Ne ; other
lines were cither not photocpraphed or were too faint to be measurable. The
differences Dbetween electron density values are of the same order as the
errors in the half-widths measwrements. We conclude that the electron density
remained constant during the obscrvations (for about 10 minules) .

Ns in owr previous paper (1985), the continuwn cmission was analysed by a
photometrric determination of the contrast [AI(A)/Io (A)] in the wavelength
range 3700 ~ 4300 A.

First, we plotted cxperimental curves against conbinuun windows for- only
5 spectral sequences (instead of 7 as used for the DRalmer lines). According to
cur observations, conbinuun cmission 'asted for about 7 minutes dwring the
main phase of the {lare (07:14:30 — 07:21:30 UT.)

For each time sequence we selected some 10 continuwa windows. The width
of the windows ranged hetween 0.5 and 1.2 R, The increase in  continuum
intensity duaring the flare, with respect to the nearby undisturbed photosphe-
rric continuum 1. (X)), gives the inkensity excess AT (A) al the location of
the flare. We measwred the raticAI (X)) / Ie ((A) for the selected continuum
windows. )
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We normalized the ratio AT (N /Ie (X)) for the 5 spectra, to the
correspord irg 1ratio at A= 5000 X (reference wavelergth). In fiqure 2 we show
R, ) crves for the 5 time sequences.

TIT. QRIGIN OF THE CONTINULM SPECTTAUM

To  explain the emission ourves we lnvestigated only twoe pogsible
nechanisms 0 (1) Hoand (2) hydrogen Paschen continua. and  calculated  the
normalized contrast dqaven hy

AT (N) I (A
RN Ay = ——— ——
T (X)) To (AL
wher= A, = 5000 R
(1) We assumed  the poseibility of an optically  thin W emlssion ; the

theoretical cwves obtainsd for the following tenperatures 600Q. 7000, 8000
arvl 9000 K were compared to the experimenial curves. Because none of the
thearetical curves match the observed results, we conclude that the conbinuun
was not produced by HY emission.

(2) We studied the Paschen free-bound recombination and plotted the  theoreti-—
cal R (A, X) values cbtained with temperatures running from 7000 to 14 000 K
and taking into account N.L.T.L. effects (departure coefficient, h. , hetween
2and 9).  Several thearetical curves fit ow observabions cuite well (Figure
3. Thus we conclude that the contirmmm of the flare was produced by  Paschen
emission.

Our results are not swprising as the character of Balmer lines observed
in o the spectra may give an indication concernirsy the origin of the continuun
enission. i

According to Svestka (1965),  when Galmer lines are narrow. the origin of
the contimuwm 1s likely to I H  emission. If they are wide, haowever, the
mechanism responsible far the contimuun 13 Pashen emission.  The Balmer lines
that we have analysed are very wide.
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TAELE 1

TIME VARIATION OF THE ELECTRON DENSITY
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BLLMER LINES
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FIGURE 1
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