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1.- INTRODUCTION

This work has been performed to test the new and inte-
resting results obtained previously with a photographic isodensito
metric method about the photometric evolution of solar flares (Fal
ciani et al., 19723 Falciani and Rigutti, 1972 a,b) and to study
the degree of utility and reliability, and the general performan-
ces of high speed, computer controlled devices in the photometric
analysis of extended sources. We studied some series of good Hy
solar filtergrams, obtained during 1969 (May 15-16-17-25 and Oct,
25-27), at the Athens National Observatory (we warmly thank Dr.
CoJes Macris for having kindly put at our disposal such a material),
with time resolution of about 30 sec, with uniform exposure and
high photometric accuracy (~ 5000 filtergrams).

2.~ INSTRUMENTS DESCRIPTION

To study the huge amount of the above material we used
the S.A.D,A.F. computer controlled flying-spot digitized machine
of the Istituto di Elaborazione dell'Informazione (Pisa). This in-
strument has been extensively described elsewhere (Azzarelli and
Panicucci, 1972; Carlesi and Montanari, 1973; Carlesi, 19753). It
is a conventional type of flying-spot photometer (see the general
plan in Fige. 1 and a general picture in Fige. 2), the main features
of which are given below:

photograms dimensions 24 % 36 mm2
Scanned area 24 % 24 mm
maximum lenght of automatically

scanned roll film 45 m,
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positioning precision of automatic

film transport + 0.2 mm

maximum number of random access

points in the scanned area {1024 x 1024)
densitometric resolution 64 gray - levels (6 bits

digitized value) in the
density range 0.05 = 2,2

time for the acquisition of the

data from one point (random ac-

cess) ~ 40 u sec,

scanning velocity 30 photograms per hour at
maximum resolution of 100
points with sequence scan
ning.

It is possible to monitor on-line on a CRT memory display all the
scanned regions and through a joystick we can select some particue-
larly interesting areas to further detailed reductions. In Fig. 3
a reproduction of an analized solar Hy filtergram is given, while
in Fige 4 it is shown the same active regions, present in Fig. 3,
projected on the CRT memory display together with the limits, con-
trolled through the joystick, of the areas to be extracted from
the general digitization matrix to further elaborations. The lit-
tle square below indicates the area over which we obtained the
mean density of the undisturbed surrouding chromosphere. A flexi-
ble, interactive program enables to run and controll all the wor-
king procedures of the equipment (interactive scanning parametersg
determinations, densitometric scale and digitization minors selec
tions, output peripherals, magnetic tape memorization options,
jump of not interesting photograms etc.). We also developed a pro
gram to reduce the obtained informations with an off-line compu-
ter., The raw data are converted, through the calibration curves of
the instrument and the photographic emulsion, into intensity values,
measured in unit of the mean indisturbed chromosphere, surrounding
our events. The histogram of the counts per digitized gray level
is shown in Fig. 5. From the mean dimension of the spot we get by
interpolation the projected area of the phenomenon at a given in-
tensity levels j and then deduce the energy Ej emitted from a se-
lected intensity level upward. Ej's are measured in terms of the
energy emitted by a unit surface of the indisturbed chromosphere.,
We can select various output possibilities (print, write, plot,
punch).
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The picture of the preceding page shows the optical-electronical
part of SADAF, comprising:

- the photo-camera, to be loaded with the film or photogram to
analyze;

- the two photomultipliers, oriented along the x and 2 axes
of the image, the first of which gives a reference-value for the
automatic correction of the measurement

~ the main frame, with a C.R.T. and the circuitry for the beam
deflections.



Fig. 3 Reproduction of an analyzed Hy filtergram.

[



o
limitse

2
3

mInors

pro

P
o G
% e
o6 4
el 4G
S




[PRepeateiepelepoiotalniabigorafou

P33 5% 36303030 %6 32 30 26 Y2 B 3 dw 3 m 3 Do 34 3w
36 30 3¢ 36 32 32 0 3 3R U W B 0 20 3 2 2¢ 2% 2 8 o
PEEIAISIpseresstesaebatvgoperviagoiafagupniio

v @
RNV O BT I OB DN IOR € U G DE N T o T
e CPO PR DN O P Y D Do, T F s
N D R P

2 O£ QD G YD T mnbs 53 LD e 19 Gy
EET A LS TER b it -gelveragugivild

ot BB

*®
¥
X
¥
¥
Fig. 5 Histogram of the counts vs. gray levels.

3o~ EQUIPMENT PERFORMANCES AND TESTS

The step filter for the densitrometric comparison and

the same density scale

D of the calibration curve of the analyzed photographic emulsion.

test of the machine has been calibrated in

Checks for the photometric stabily of the flying-spot gave results

2% for

D 2 1.3 (the latter is due only to the difficulties to disentangle

and read exactly neighbouring hystograms at high D values).,

for 0.6 <D <« 1.3 and _ 1

for D < 0.6, . 8%

of . 2%

We calibrated with extreme care the mean value of the scanning spot

he reproducibility of all the photometric analysis

area and tested t}

(

d with va

imes an

hard + soft) by scanning the same photogram many t

rious working conditions during several days. We obtained a rms er-

i from 2,3% to 7% for areas of

ging

ror in the area determinations ran

20 mm2 and 0.3 mm2 respectively,

To check the differences between this analysis method

and the photographic isodensitometric one, we measured many filter-

grams of our previous work (Falciani and Rigutti, 1972 a) and ob-

10% and a small systema-

tained a rms agreement of the order of 2



tic deviation of 1 =+ 2% in the mean values for 1.1 < j < 1.6,
Finally we like to stress how powerful and fexible in comparison of
similar ones is the present method of analysis, wich supply all

the wanted data (areas, isophotes, points determinations, etco),
keeps in a numerical matrix the information of the original photo-
grams, viz. in a form particularly suitable to any further elabora-
tions, and presents very simply any feed-back procedure between the
first approximation results and the next steps of the work.

4o~ SOME PRELIMINARY RESULTS

With the analysis of a series of solar Hy filtergrams
we obtained the evolutive curves of Ej vs. time Fig. 6 show one
example, From a very preliminary examination of the obtained evo-
lutive curves we can confirm our previous results: before the
flash phase of the flare a contraction of the whole active area,
preceded by a sort of instability intensity fluctuations of the
sorrounding plage, takes place. After the flash phase (characteri
zed by the birth of small bright points inside the active reglon)s
an exponential decay of the emitted intensity vs. time, with higher
time constants for higher j values is observed. However we can em-
phasize that intensity fluctuations of =~ 26% are always present in
the studied active regions, in '"quiet" plages too. The autocorrela
tions of these fluctuating evolutive curves show clearly a periodi-
city of about 2 min (1.5 + 2,5). It should be necessary more uni-
form material to establish with higer precision this feature.

The isophotes maps (obtained through a computer code
developed by Casalini and Cerri, 1975) confirm that the fluctua-
ting points inside the active region are the same and there is a
sort of diffusion of the perturbation from these fluctuating points
to the outer parts of the plage. In Fige 7 - 12 some examples of
isophotes development, obtained at some particularly interesting
points of the evolutive curve of the phenomenon, are given. These
very rough results are in agreement with the conclusions obtained
through direct scanning of the solar images by Argo et al. (1973).



Figures 7 ¢ 12 show the isophote curves corresponding to the points

A, B, C, D, E and F indicated on the evolutive graph of Fig., 6.
These isophote maps were obtained by setting j = 1.2, 1.4, 1.6, 1.8
and 2.2, respectively.
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6 Evolutive curves of May 26, 1969 solar flare.
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