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ASTPONOMIA .— Photometric research for the K, ; chromospheric
Flocculi, by Constantin J. Macris*. *Avexowddn dmo tod *Axadn-

nairnod %. I. Eavddum.

Abstract. The photometric study of the small emission centers
of the K,,3 solar chromosphere (flocculi), based on a series of spectrohe-
liograms (1953 - 1959) of the Arcetri Observatory, enabled us to estimate
the mean value of the intensity of the flocculi (In)) relatively to the
mean value of the intensity of the chromospheric background at the cen-
ter of the solar disk (Icar(o). The ratio s/ Lenr (o), after the appropriate
corrections was found to be 1,482 + 0,003.

The measurements at distance sind = 0.8 from the center of the
solar disk on the equatorial and polar radii showed that the difference,
of the ratio Iy /Ienr, is significant. If this difference is not due to an
error of the Arcetri spectroheliograph, it might be due to a physical rea-
son which we will try to find out.

1. INTRODUCTION

Spectroheliograms of the solar chromosphere in the H and K lines
of Call have been studied for many years (e.g. Deslandres 1910, d’ Aza-
mbuja 1930). The long living bright features, faculae and flocculi are
of particular interest. By «flocculi» we mean the coarse bright
mottles which emit monochromatic radiation and are distributed, more
or less uniformely all over the solar disk; they form a cellular network
with characteristic size of about 30000 km and they are located along
the perimeter of the cells. As it is well known, the chromospheric spi-
cules are also closely associated with the network.

The bright flocculi are the basic constituent of the K chromosphere,
therefore their study is considered indispensable. The mean lifetime of
the flocculi is 9 hours and for some of them over 50 hours (Macris 1956,
1962, Janssens 1970). They are clossely associated to the local magnetic
fields (Zirker 1955), which, within the present resolution of the magneto-
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graphs, have an intensity of the order of 1 to 10 Gauss and a direction
nearly perpendicular to the surface.

Despite the fact that the K chromosphere has been observed over
many years there are not many photometric studies. Several years ago
Rogerson (1955) made a photometric study on the intensity fluctuations
in Ha and Call K spectroheliograms that were obtained during the mini-
mum of solar activity and were very few. Photometric studies of the
photospheric faculae have been made by Richardson (1933) in two spec-
tral regions (4500 A and 5780 g) and by Wormel (1936) again in white
light. The results refer to faculae near the limb (sind > 0,6) and not near
the center of the disk where they are not observable.

We considered worthwhile to start a photometric study of the bright
flocculi of the K chromosphere. The subject of the present paper is the
intensity of the flocculi I in comparison to that of the chromospheric
background I, reduced to the center of the solar disk. The measure-
ments refer to features with size varying from 7 to 40 seconds of arc

and an average size of about 25 seconds.

2. OBSERVATIONAL MATERIAL AND DATA PROCESSING

The material used for this photometric study is consisted exclusively
of spectroheliograms of the Arcetri observatory; these photometrically
callibrated plates were taken in the ionised calcium line Ky, 3. The spec-
troheliograph has an objective lens with a diameter of 15 cm, and a focal
length of 6.80 metres; the average diameter of the focal plane is 63 mm,
so that 1 mm on the plate corresponds to 30.5 sec of arc. The theoreti-
cal resolving power of the objective lens of the telescope at 3933.7 A (K
line) is 0.66 sec of arc.

The plates used are Ferrania Verde (Normal Panchro Rapid),
except for plate AF 276 (Kodak EIVO). Table I is a list of the plates
which were used for the present study. T'he first column contains the
caracteristic number of the Arcetri plates, the second the dates on which
they were taken, the third gives information about the quality of the
plates ; the fourth and fifth columns give the diameter of the image and
the type of emulsion, respectively.

The plates selected cover the period 1953 - 1959. The year 1953 was
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TABLE I
No Characteristic Date Quality * I?iameter Emulsion
Number in mm.
1 AC 185 19- 8-1953 5 63 Ferrania-Verde
2 228 6-10 - 1953 5 63 »
3 234 9-10- 1953 4 63 »
4 328 9- 4-1954 b) 63 »
5 361 18 - 6-1954 5 62 »
6 489 15- 11 - 1954 4 64 »
7 601 24 - 5-1955 3 63 »
8 7217 2-10- 1955 4 63 »
9 749 14 - 10 - 1955 4 63 »
10 947 9- 4-1956 4 63 »
11 AD 11 14- 6- 1956 4 62 »
12 271 A 19- 9-1956 5 63 »
13 271 B 19- 9-1956 5 63 »
14 293 2-10 - 1956 5 63 >
15 622 5- 4-1957 4 63 »
16 980 8- 8-1957 5 63 »
17 AE 120 27 - 9 - 1957 ) 63 »
18 202 16 - 10 - 1957 + 63 »
19 204 17-10- 1957 5 63 »
20 205 A 17 - 10 - 1957 5 63 »
21 205 B 17-10 - 1957 5 63 »
22 AF 99 18- 9-1958 4 63 »
23 5217 3- 4-1959 5 63 KODAK EIVO

* Quality is expressed in a scale from 1 to .
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chosen because before that year the plates were placed in the spectrohe-
liograph at some distance behind the second slit and the resulting diffused
light from the grating was too intense to be negligible. In 1953, the
spectroheliograph was adjusted so that the plate was practically in con-
tact with the second slit; thus the diffuse light was reduced to the
minimum.

All the spectroheliograms of the solar chromosphere have been taken
in the ionised calcium line K,, 3 and with slit-widths 0.1 and 0.05 mm for
the first and second slit, respectively. Since the dispersion of the instru-
ment is 3.3D A/mm the band selected by the second slit is 0.1675 A cen-
tered at the core of K line. A UGS filter was used for these spectrohe-
liograms, and each plate was calibrated by means of a Zeiss K 58 photo-
metric scale.

The intensity of the emmission features in comparison with the
intensity of the quiet chromospheric background has been determined
by the recording microphotometer of the Arcetri observatory, which
measures the transparensy of the plate and records it on a 25 cm wide
chart. A spot of 0.08 mm diameter falls on the plate; the variations of
the intensity of the light due to the plate absorption are measured by a
photomultiplier, which is either 931A or 1P21 type.

As it has already been mentioned the diameter of the circular spot
of the microphotometer was 80 microns. Since the flocculi we measured
had a diameter over 7 seconds of arc, which corresponds to about 200
microns on the plates, it is obvious that the size of the spot was suitable
even for the smallest flocculi.

Out of the thirty tracings of each plate, ten were taken mnear the
equator from the center of the disk to the limb, and ten near the polar
regions from 48 to 58 degrees solar latitude. Near the polar regions the
whole image of the solar disk was scanned in the East-West direction.
The spectroheliograms were taken in the direction of motion of the
spectroheliograph i.e. parallel to the equator. The chariot of the spec-
troheliograph was placed in such a way that the largest dimension of the
plate (9 X 12 cm) was parallel to the E-W direction, and perpendicular
to the N-S direction of the sun, because the picture had been taken
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with the same orientation. Figure 1 shows a K,,; picture of the solar
chromosphere, the direction of motion of the plate carrier, and the per-
pendicular to the largest dimension of the plate N -S axis. Microphoto-
metric recordings have been made in the quiet chromosphere, away from

Fig. 1. K,,, chromospheric spectroheliogram. The carrier moves
in the E-W direction.

centers of activity. The width of the measured regions of the sun, both
polar and equatorial, was 2,5 mm (Figure 2). It is obvious that near the
polar regions the real width of a measured zone, because of the fore-
shortening effect, is larger than that of an equatorial zone. Each tracing
was taken by displacing the carrier of the plate by 0,25 mm. That is
after having moved the plate in the AB direction and having obtained
the respective tracing the carrier was displaced by 0,20 mm and was
then moved back in the CD direction. This was repeated for the rest of
the recordings and after this process tracings were taken for the 6 steps
of the photometric wedge.

Since the recordings in the polar regions were taken in the
ITAA 1974
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E -W direction the size of the flocculi was not affected by foreshorten-
ing; in the N -S direction, however, the flocculi were foreshortened and
appeared smaller, when they were away from the center. Thus an average
flocculus, having a diameter of 25 seconds of arc appeared unchanged in
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Fig. 2. Areas measured and mode of measurement.

the E-W direction, while in the N - S direction it was foreshortened with
respect to the latitude, which in our case was of the order of 53 degrees.
At this latitude, it appeared to have a diameter of 14 seconds. Since, as
already mentioned, the diameter of the spot of the microphotometer was
0.08 mm, which corresponds to 2.4 seconds of arc on the spectrohelio-
gram, we had no problem, and it was possible to extend our photometric
measurements to the smallest flocculi.

The mean radius of the disk on the spectroheliograms was 31,5 mm
and the magnification factor of the microphotometer 3,345. T'hus the
recorded length of one solar radius of the chart, was 105,4 mm.
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A curve such as that of Figure 3 is a microphotometric tracing,
parallel to the solar equator and illustrates the limb darkening of the
background. In certain cases the transmission is higher than usual and
the recorder will give a tracing, which will be below the normal limb

TRANSMISSION

¢ J Sin & D

Fig. 3. Center to limb recording parallel to the solar equator.

darkening. This may be due to minor prominences projected on the
disk. This has been taken into comnsideration for the plotting of the
limb-darkening curves.

At first we used 23 spectroheliograms to measure 2370 flocculi,
scanning from the center of the disk to 0,9 solar radii from the limb on
the equator. The ratio n =1y /I, where Iy is the intensity of the
flocculus and I, the intensity of the surrounding chromospheric back-
ground, was calculated by using the calibration curve of the plate.

The flocculi of the polar regions have been measured in the same
way. All the flocculi in the region E and F (Figure 2) were measured
and those in the shadowed area were selected. The flocculi in these
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areas lay near, and on both sides of the central meridian, between lati-
tudes 48 and 58 degrees.

The ratios Ip/Icr were corrected for the errors of the recording
microphotometer, and those due to stray light in the spectroheliograph.
In the next chapter we shall discuss the necessary corrections for the
instrumental errors.

3. CORRECTIONS OF THE MEASUREMENTS

A. CORRECTION OF ERRORS DUE TO THE MECHANICAIL INERTIA OF
THE MICROPHOTOMETER RECORDER.

Our first concern was to evaluate and correct errors due to the
inertia of the pen of the recorder which could influence the response of

0 D O
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Background
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Plate

Fig. 4. Correction of the error due to mechanical inertia
of the microphotometer.

the instrument. Since the area of the plate illuminated by the spot was
comparatively small, and the spot moved with a considerable velocity,
the response of the recording pen was smaller than it should be by quite
an important factor. This was so because the pen was not given suffi-
cient time to reach its maximum deviation.



SYNEAPIA THE 2 MA'1'OY 1974 223

To illustrate this, let us consider a tracing of a chromospheric
spectroheliogram (Figure 4); AB is the actual deviation of the recording
pen, when the image of a flocculus moves with a certain velocity before
the spot of the microphotometer. The actual deviation should presumably
have been larger, that is AC; it is necessary therefore to determine the
quantity DC = x, which, when divided by the interval zero-clear plate,
will give the transmission of point C. The distances DB and DA are
determined by direct measurement and x = DA—CA. But CA=5k.AB,
where, k, is the factor which multiplied by the deviation AB of the pen
will give the actual deviation without time-lag and inertia effects. We
have, accordingly: x=DA —k.AB.

To determine k we proceeded as follows. A transparent glass scale
with rules of the same thickness was been passed in front of the spot at
different velocities. For every velocity, we measured the width of the
tracing on the chart and the respective deviation of the pen, which cor-
responded to one rule. When the size of a feature is sufficiently large,
for a given velocity of the plate before the spot, the deviation of the
recording pen will give the true value.

TABLE II

Diameter of Diameter of
features in mm. Factor K | features in mm. Factor K
0,7 3,31 1,6 1,06
0,8 2,28 1,7 1,04
0,9 1,74 1,8 1,03
1,0 1,41 1,9 1,02
1,1 1,22 2,0 1,01
1.8 1,15 2,1 1,01
1,3 1,11 2,2 1,00
1,4 1,08 23 1,00
1,5 1,06 2,4 1,00

The values of the factor k for chromospheric features having a dia-
meter of 0.7 mm or more are given in Table II. This table shows that,
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when the diameter of a flocculus on the spectroheliograms exceeds the
value of 2 mm, the deviation of the recorder is the true one and no
correction is necessary.

Thus after measuring the deviation of the pen for each flocculus
(measurements made on the first negative plate) as well as the diameters
of the flocculi, we made the necessary corrections to obtain the true
deviation of the pen, i.e. the true distance between the maximum devia-
tion point and the zero point of the tracing. This distance divided by
the distance between zero point and clear-plate point, gave us the trans-
mission for each flocculus. From the calibration curve of each spectro-
heliogram we obtained the log I, and finally the ratio n. I'he mean error
for n is +-0.003 ; to determine this error we procede as follows.

A tracing was obtained by moving the spectroheliogram in the
microphotometer in the E-W direction (Figure 1). Then the motion
was reversed without displacing the plate and another tracing was
obtained moving in the W-E direction. As expected the same flocculi
were traced on both of these tracings. However if we determine the
ratio n for each pair of measurements corresponding to the same floccu-
lus, we see that these two values of n differ. This may be attributed
both to possible mechanical irregularities of the microphotometer and to
the drawing of the line of the quiet chromospheric background, which
is not identical in these two cases. These discrepancies of the ratio n
were measured for 152 pairs of flocculi tracings and the mean error was

2
determined through the relation E,, = V—g—U—— = 0.003.
m(m—1)

B. CORRECTION FOR THE SCATTERED LIGHT.

After the corrections for the inertia of the recorder the measure-
ments were corrected for the effect of scattered light in the spectrohe-
liograph. The intensity of the scattered light was obtained by measuring
the intensity of the chromosphere at the center of the disk in two spec-
troheliograms, one at K,,3 and another in the continuum at near. 3950 108,
obtained under identical conditions (Ballario, 1950). T'he observed ratio was
Ix,,; / Isgso = 0.11. This value was compared with the observations of
the K profile by White and Suemoto (1968); their measurements were
integrated over the wavelenth interval of 0.1675 A that passes through
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the second slit. This gave Ik,,,/Iss0 = 0.056. Obviously the intensity of
the scattered light is C/Ig95 = 0.054.

The intensity of the scattered light depends on the shape of the
line profile at the wings and on the spectroheliograph. Since the profile
of the chromosphere at the wings of the K line is not very different
from that of the flocculi, it is reasonable to assume that the intensity
of the scattered light is the same for both the flocculi and the chromo-
spheric background. Then we may write.

- _ <I;l> _ (Iﬂ)obs _'C
frue Ichr true (Ichr)obs'—C

_ Dops — C /(Ichr)obs
or  Ntrue = 1 —C/(Ictr)obs .

The value of the ratio C/(Icur)obs at the center of the disk is

C (Ichr)obs
Madors  Jus / Izg50

Therefore finally

o Nobs — 0.50
Ntrue = —O—W . (2)

The above correction b is valid only for the center of the solar
disk. However the ratio Ij /I has been measured along the equatorial
radius from the center to sin® = 0.9. Therefore we should examine the
possible change of the correction as we move from the center to the
limb. At first we examine the change of the ratio Icur(oy/I(sy from
sind =0 to sin® =0.9.

This ratio is given by the relation

Ianr@y _ Jewr T Tenrw) 3)

(o) Tw Ioy Icnr(o

where Icur(sy is the intensity of the chromospheric background in Ky,g
at a distance ¥ from the center of the disk, I is the intensity of the
continuum at a distance ¥ from the center of the disk, Icnr( is the inten-
sity of the chromospheric background in K,,; at the center of the disk
and I the intensity of the continuum at the center of the disk.
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Ichr(O)

1) ok

) T p
ground to the intensity of the continuum at 3950 A at the center of the

disk has been found to be 0.110.

, the ratio of the intensity of the chromospheric back-

e 3 . ;
2) The ratio I(—o) of the intensity of the continuum at the center
(9)

of the disk and at the distance 9 from the center as given by Unsold

(1955) Loy = Iy (=208 por 1= 39504, by is 2.83.
TF by

TABLE 111

i d Tchr () Is1(9) I1(0) / I51(0) T51(9)
Ichr (0) Ichr (9) Ichr(9) / Iecnr (o) It1(0)
0.0 1.000 1.346 1.000 1.000
0.1 0.996 1.346 1.000 0.996
0.2 0.986 1.346 1.000 0 986
0.3 0 968 1.350 1.003 0.971
0.4 0.937 1.358 1.009 0.942
0.5 0.878 1.369 1.017 0.893
0.6 0.820 1.385 1.022 0.838
0.7 0.745 1.404 1.043 0777
0.8 0.650 1.427 1.060 0.689
0.9 0.512 1.454 1.080 0.553
0.92 0.458
0.94 0.424
0.96 0.375
3) i::—:((;), the ratio of the intensity of the chromospheric back-

ground in K,,; at distance & from the center of the disk to the same
intensity at the center. 'This ratio follows the law of limb - darkening.
To determine the limb darkening we selected the spectroheliograms
AC 228, AC 459, and AC 947. The tracings of the microphotometer were
taken by scanning the plates from the center along the solar equator
to a distance where sin® = 0.96; for values of sin® 0.90 the results
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Tenr (o)

are given in the
Ichr(O)

are not very reliable. The values of the ratio

first column of the Table III and their plotting versus sin ¥ is illustrated

in Figure 5.
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Fig. 5. Center-to-limb darkening of the chromospheric background in K,,,.

Ichr(\‘})
(®)
the change of the above ratio along the equatorial solar radius. The
values of the ratio at sin¥ = 0.9 and at the center of the disk differ only
by 0.005. Therefore the correction b = C/(Icur)obs of the relation (1) can

be considered independent of the position on the disk.

Relation (3) gives the ratio . From this relation we found
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4. PHOTOMETRY OF THE FLOCCULI IN THE
EQUATORIAL ZONE

A. VARIATION OF Iu/Ichr FROM THE CENTER TO THE LIMB.

After the corrections described in section 3 were applied to the
ratio n, the variation of the intensity of the flocculi along the equatorial
radius was studied. Back in 1930, L. d° Azambuja by visual inspection of
the K spectroheliograms concluded that, while the chromospheric back-
ground has an appreciable limb darkening, the brightness of the chromo-
spheric flocculi appears unchanged, without a similar limb effect.

At first, the intensity of the flocculi with respect to the local chro-
mospheric background was measured. For this purpose the tracings of the
equatorial zone were devided in seven sections at various distances from
the center of the disk. The values Iy /I were measured for the floc-
culi of each section and after the appropriate corrections the mean value
of I/l was calculated for each section. The results are shown in
Table IV and are plotted in Figure 6. The maximum distance from the
center of the disk corresponds to sin® =0.9. As already mentioned,
beyond this distance the results become unreliable. The last column of
Table IV gives the values of a smooth curve that was fitted to the mea-
surements. We notice that the contrast of flocculi increases with helio-
centric distance.

TABLE v

stk Nuxr}ber of floc- ( If1(9) ) < I1(9) )
culi measured Ichr (0) / (mes) Ichr (9) / (calc)
0.00 - 0.15 252 1.347 1.347
0.15 - 0.30 288 1.350 1.347
0.30 - 0.45 364 1.351 1.355
0.45 - 0.60 454 1.374 1.373
0.60 - 0.70 312 1.391 1.394
0.70 - 0.80 374 1.427 1.415
0.80 - 0.90 326 1.435 1.440

In order to obtain the intensity of flocculi at an angle 9, with
respect to the intensity of the flocculi at the center of the disk (that is
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Ichr‘.
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Fig. 6. Variation of the ratio In/Ichr as a function of sin 9.
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the function In)/Inc) the results of Table IV and the limb darkening
curve for the chromospheric background were employed. The results
appear in Table III. The limb darkening curve of the flocculi appears
in Figure 5; the limb darkening curve of the chromospheric background
also appears in the same figure. Comparing the two curves we see that
the limb darkening of the flocculi is less steep than that of the chro-
mospheric background.

The curve of the Figure 6 was used for the reduction of the values
of n for 2370 flocculi at the center of the disk. T'he distribution of their
intensity is shown in Figure 7. The average value of n is 1.347 -+ 0.003
and the standard deviation 0.163.

300—
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40—

20—

. | I T I
1.000 1.080 1160 1240 1320 1400 1.480 1560 1640 1720 1.800 LBGO(I"(O)/I:M.(O’)

Fig. 7. Frequency distribution of the ratios If1(0)/ Ichr(0)
of the 2370 measured flocculi.

B. THE REAL VALUE OF THE RATIO In/Is REDUCED TO THE
CENTER OF THE SOLAR DISK.

During the photometric measurements of the spectroheliograms the
microphotometer does not record the maximum intensity of each floccu-
lus, because the probability that the spot of the microphotometer passes
through the brightest region of a flocculus is small. Of course some of
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the ratios In/ Icnr correspond to the maximum intensity values, but most
of them correspond to lower ones. Therefore the calculated mean value
of the ratio n = 1,347 is lower than the true one, which must be found.

At first, we made photometric tracings covering the whole area of
a single flocculus and calculated for each tracing the ratio n. If v is the
number of the tracings we will obtain v values of the ratio n. Since the
successive tracings are obtained by the displacement of the spectrohelio-

1,30 ¢ T

1.20| TF

1.00

1 2 3 4 5 6 7 8 9 10 1 12 13 14

Fig. 8. Variation of the ratio Is /Icnr of a single flocculus obtained by 0.1 mm
successive displacements of the microphotometric spot.

gram by spaces almost equal to the diameter of the spot, one of the above
values of v must correspond to the maximum intensity of the flocculus.
The maximum value of the intensity was measured and the ratio

Hinex , where 7 is the average value of the intensity, was calculated.

m =
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This ratio determines the coefficient by which we should multiply
the mean value 7 to find the maximum value of the intensity of one
flocculus.

To find the mean value of the coefficient m we worked on K4
spectroheliograms and measured a region of flocculi at the center of the
solar disk. This region was displaced by 0.1 mm each time so that the
spot of the microphotometer would pass over the whole area of each of
the flocculi in this area. Thus the successive tracings we obtained, gave
us the veriation of the ratio Iy /I for each flocculus.

For example let us examine the case of one flocculus. T'he values
of the ratio Iy /I,y which we obtained after measuring the whole area

of this flocculus are given in Figure 8.

In the above example the mean value @ of the ratios Ipn/ Ienr is
equal to 1.31 while the maximum value is 1.48. Therefore m = 1.13.

The mean value of m is 1.10. Using this value we found that the
corrected intensity of the flocculi at the center of the disk is 1.482 + 0.003.

5. DETERMINATION OF THE VALUES
OF THE RATIO Iu/Ia FOR THE REGIONS NEAR
THE HELIOGRAPHIC LATITUDES - 53°

For the calculation of Iy /I for the polar regions determined by
the parallels + 48°-58°, we used the spectroheliograms of Table I. The
mode of working has been described in chapter 2. For the determination
of the mean value of the ratio Iy / Ic,e we considered only the flocculi
which are found in the hatched regions of Figure 2. At the centers of this
regions the distance from the center of the disk is sin® = 0.8. These
regions were chosen because, in all the pictures we used, they contained
only flocculi and not faculae.

We denote the north region by NR and the south ones by SR. In
the NR and SR regions we measured the intensities and calculated the
ratios I/ Iewr for 1055 and 1082 flocculi respectively. Then we corrected
the values In [ Icur, as described in section 3 and 4B. The final mean va-
lues are: (In/Tenr)se = 1.467, (I /Tenr)se = 1.451.

The flocculi of the hatched regions are not exactly at distance
sind = 0.8 from the center of the disk. However the intensity chromo-
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spheric background varies with the distance and the values of Iy / Icnr, and
in consequence their mean value, may differ a little from the true one.

To find a better approximation of the real value we calculated the
mean value of Ij /I only for 376 flocculi in the NR (Figure 2, region E)
and 383 flocculi in the SR (Figure 2, region F), which were found very
close to the center of the region, where sin9 = 0.8. The mean values are
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Fig. 9. Frequency distribution of the ratios Iti(rn) /Ichr(rN) and Isi(rs)/ Ichr(rs)
of the 2137 measured flocculi.

(Ii¢ / Iene)nr = 1.468 and (Is /Ienr)sr = 1.441. If we compare these new mean
values to the preceeding ones we see that they are almost the same.
This is so, because the various distances of region E from the center of
the disk do not differ much from the distance sin & = 0.8. T'hus for a radius
of disk 31 mm, the maximum distance is sin§ = 0.806. The background
intensity at this distance differs slightly from the central (sin®=0.8)
one, and does not influence significantly the mean value of Iy /Icu.
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Anyway as mean values we used the new ones, that is (It1/ Icnr)nr = 1.468,
(I [ Tenr)sr = 1.441.

The above values differ by 0.027. If we admit that there is no other
reason for this difference we get a mean value of I/ I for both polar
regions, that is I/ Icar = 1.455.

The distribution of the ratios Ip/Iamr for both N and S regions
(2137 flocculi) is shown in Figure 9.

This is the distribution of the values we found for the ratios Iy /Icnr
of the N and S regions, without the correction of section 4B. The cor-
rection 4B has been also omitted for the flocculi of the equatorial zone.
The mean values of the ratios (If/ Ich)rn and (In/Icn)rs without the
correction 4B are respectively 1.334 and 1.319 (mean value of those
two 1.327).

6. DISCUSSION

The mean value of the ratio Ij /I at the center of the solar disk
was found to be, after the appropriate corrections, 1,482.

Besides the correction of the error due to the mechanical inertia
of the microphotometric recorder and the necessary reduction of the
value of the ratio Ig /I to the center of the solar disk because of the
limb darkening effect, a correction was made to eliminate the error due
to the scattered light in the spectroheliograph. For the latter correction
we used the recent measurements of the K profiles made by White and
Suemoto (1968). If we use Thakeray’s (1935) measurements we find that
the corrected mean value of the ratio Is/Iew is equal to 1.375, that is
7% smaller than the one we found. This shows that this correction
depends on the accurate measurements of the K profile.

Another possible error may result from the assumption that the
effect of the scattered light on the flocculi and on the chromospheric
background is the same.

The real value of the ratio Iy /I depends on the real value of
In which can be found by multiplying the mean value of the various
intensities of one flocculus by a factor m = 1.10. This factor was deter-
mined from measurements of flocculi of all sizes at the center of the

solar disk.
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If we compare the values of the ratio It / Icnr, which were measured
at the equatorial and polar regions at distance sind = 0.8 from the
center of the solar disk, we see that their difference is significant
[(If‘eq/IChfeq)o.s = 1570 and (Iﬂpol. Reg./IChrPoLReg.)o.s = 1'455] - However,
we should find out whether this difference is due to a physical reason
or to the error of the spectroheliograph.

The grating of the Arcetri spectroheliograph curves the line K of
Call, while the slit from which this line passes is straight. It is there-
fore possible that at distance sin® = 0.8 from the center of the solar
disk on the polar radii, the slit of the spectroheliograph includes besides
K,,3 another part of the K line, which might alter the intensity of the
flocculi and background, and give an unreal value of In/Iiur.

The influence of this curvature is being studied and the results
will be given in a following paper.

If we prove that the curvature of the line has no influence on the
intensities, then the difference of the above values has a physical reason,
which we will try to find out.
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Eic v magolicav doyastav uehetdviar QwTOPETOUXGS Ta kDY dractdoewy
xévroo Exmoumiig tiig il yewpoogaigag, 1 6xolo mwagarneeital dia Tiig yoau-
uiic Ka, 3 100 loviouévov dofeotiov. Ta pixed tabra xévroa Exmoumnis, xalovueva
vipddeg, Gmoteholv 10 VAoV dopdis i yowpoopaioas tob ‘Hilov, 6 8¢ oynuati-
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\ - ~ E-) \ ~ e ~ 5 ’ 3 ’, 3 \ \ ’
ouog avtdv &viog tijg Nhwaxdls drpoopaioas dgeiletal eig Tomxa payvnring medio,
~ € ’ c 13 £ \
TV omotmwv 1 Evraotg xvuoivetal puetaty 1 - 10 Gauss.

Snondg thg 8oevvng tadtng eival 7 uétonoig tiig dvrdosmg tdv vipddwv v
ovyxploel wpog TV Evraocy tob yowuoopaxod Pddovg, 7 elioeoic dmhady tob
Aéyov Ig[Ienr, €lc 10 xévroov tob fAwanol dloxov. Al gxtehecdeioar perorvioeic
- /’ E) ’ ~ e ’ c ’ & \ \
avagéoovral eig vigpddag, t@v omolwv al dudpetgol xvpaivovrar peraty 7 xai 45
devtegodémrwv téEov.

‘H gortopetoinn) goyacia 8faciodn &nl @aoparoniioyoapuudrov tod Acte-
gooxometov ToU Arcetri. *Eyxonowomoidnoav 23 poroyoagural mhdxrec, ai 6roiat
gMipdnoav Gro tob Frouvg 1953 uéyor tob Erovg 1959. Al gwroyoaguxal mhdxreg
gpwtopctondnoav dua tol adroygagurod wxgogotouétoov tod “Actegocxromeiov
tob Arcetri, &Mjgdnoav 8¢ dva déxa Byyoapiuata téoov Emi Tiic ilommeowiic
Cdvng tob MAtanod dionov, Goov xnal &mi Cwvidv edoioxouévov eig TAloyoapuxd
aldt + 53°.

Al petoroeig tdv évidoswy TV vipddwy &ri Tiig lonuewviig Tdving Tob HAa-
%0V dionov, xatdmv iV Emeveydeicdv dogddoewv, Mviyxdncav elg 10 xnévrpov
avtod. Evgédn oltwg 81t ff péom tupn) 1od Adyov In [ Ienr toobrar pe 1,482 + 0.003.

Al petonosig v évidoswy TV vipddwy mEog TNV EViacly ToD YQWUOsQaL-

MNOELS x
owob Bddovg énl tdV mohx@v axtiveov xal el amdotacwy sind = 0,8 (1 53°)
&% 1ol %évroov tol MAtaxnod dloxov Edwoav tag drokovdovg Tinds : @) dwa v Po-
oelav mweguoyMy I / Iene = 1,468, xai B) S v votlav meoroyy In [ Iene = 1,441.
e A 3 A\ ~ ] ~ ~ o -1 A Q7 - ) Y ~ /’
H wpn I/ Iene 8ni tiig lonueowiis meoroyiig xal eig v idlav amod tod névroov
10U filwaxot dioxov Gmbotaowy, sind = 0,8, avéoyeror eig 1,570.

Eic moooeyij éoyaciav Vo &Eetacdf &av 1 dvotéow diagood, uetakl meplo-
2OV xewwévov tinoiov T@v wodov xal &l thg lonueowviig totadtng xal el dmdota-
ow sind = 0,8 &x tod xévrgov to0 MAraxol Odloxov, dgeihetar el opdipa Tod

@acpatoniioygdeov 1) drotedel gaivépevov tiig Niwaxtic yowuoopaioac.
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10V “HMov, Goov xal &xi Covdv sbolonouévov eig fltoyoaqixd whdty -+ H3°.

A t@dv &v Adyw petofoswv, &l t@v Omoiwv Egnoudodncav Ghor al
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avayroioar dropdwoelg, dvayoyal xol vrohoyiopot, 6 x. Maxolg ouvdyst Ty uéonv
gvraow @V vigddwv meog v Eviacty ToU yomuoo@aigwod PBddovg elg 1O név-
toov 0¥ Mhtanod dlonov, sboloner 8 v Ty 1,482 4 0,003.
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cav al QwtoyoglaL.



