
IV . THE CORONA. 

A. T HE MONOCHROMATIC RADIATION . 

The three monochromatic images of the corona, which can be seen on 
the plate, with wavelengths 6375, 5303, 3987 AU , are hardly distinguishahle 
from the continuous background. The red and the green ring are more 
clearly seen on the 3 seconds exposure, whereas the violet ring stands out 
best on the exposure of 26 seconds. Therefore the intensity of the rings has 
been measured in these different exposures. They are not equally strong 
along the circumference; the most intense parts are situated near the 
tangential bands, in the equatorial regions of the sun. Here, however, they 
are difficult to measure, because in running the plate perpendicular to th is 
part of the ring, the intensity of the background would vary extremely 
rapidly. Thus it was deemed better to measure them in the middle between 
the tangential bands of the continuous spectrum; there the background is 
less black than elsewhere, and moreover the plate could th en be moved in 
the direction of the dispersion, along which the blackness of the background 
va ried little over a distance corresponding with the dimensions of the ring. 

In making the registrograms the ring is cut twice hy the trail of the 
photometer, and the tracing shows two minima at a di stance equal to the 
diameter of the ring. The knowledge of th is distance was of great help to 
distinguish the ring from the accidental fluctuations due to dust and the 
grain of the plate. For the deflection of the galvanometer was only from 
1 to 3 cm against 22 cm for the dead plate. To determine the intensity of 
the ring, the curve representing the continuous spectrum had to be inter­
polated over the width of the ring ; the greatest difference in the 
registrogram between the ring and the interpolated background was 3.5 mmo 
From the transmissions read for points of the ring and of the interpolated 
background the intensities were computed by means of Table 1 (or Table 
4); their difference represents the intensity in some point of the mono­
chroma tic ring image. By plotting th is intensity against the linear coordinate 
and by integrating over this contour of the ring intensity the total intensity 
of the ring was obtained, as follows : 

À 6375 À 5303 À 3987 

one side of the ring .0030 .010 .018 
other side of the ring .0064 .014 .019 

mean .0047 .012 .0185 

The better agreement for the two sides of the violet ring is due to the 
small intensity of the continuous background in that region. The result for 
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À 3987 must be multiplied by the intensity factor 36, according to Table 3. 
The measures for the red ring have been reduced with the transmissiQn 
curve for À 6410 instead of À 6375 ; a factor of 1.035 amends this. Thus 
the apparent intensities in column 2 Table 10 have been found. 

To convert these apparent intensities into absolute intensities first the 
factors from Tables 5 and 6 must be used in the same way as followed in 
Chapter III for the prominences with H y as an example; they are found in 
columns 3 and 4. The difference in exposure time is taken into account by 
the factor (90/3) 0.75= 12.8 for the red and the green ring , (90/26)1.05= 
= 3.68 for the violet ring. Multiplying by 6.44 erg ./sec., the value of the 
intensity unit , we find the values of column 5 Table 10, also expressed in 
ergs per second. 

TABLE 10. 

Intensities of monochromatic corona emissions. 

2 3 1 5 6 

6375 .0019 2170 10- 6 I. 78 15.6 10- 1 12.0 1023 

5303 .012 115 2. 17 8.91 6.82 

3987 .666 5.57 1.71 1.17 3.19 

1. Wavelength. 2. Apparent intensity. 3. Factor from Table 5. 1. Factor from Table 6. 
5. Absolute intensity emitted by l ' of arc of the corona and entering the instrumtnt in 

erg/sec. 6. Absolute intensity emitted by the whole corona in erg/sec. 

This result gives the light that entered the instrument through a circle of 
3 cm radius and feIl up on a part of the corona ring measuring 1 mm along 
the circumference of the sun. The total emission of this part of the corona 
in each wavelength is found by multiplying by 4 l1R2/9 11 = .99 X 102 6 ; 

the emission of the whole corona is found by multiplying by the circum­
ference of the solar image 2 11 X 1.24 mm; the product of these factors is 
7.66 X 1026. The result, the total emission of the corona in each mono­
chromatic wavelength is contained in column 6 of Table 10. The combined 
radiation of the three coronal rings is found by adding the results of this 
column; it amounts to 2.20 X 10 2 4 ergs per seconcl. As over this part of 
the spectrum the corona emits 1.90 X 102 7 erg ./sec. in the continuous 
spectrum (cf. p . 37) , the monochromatic emission is only 1/8 60 of the total 
radiation. 

B. THE CONTINUOUS CORONA SPECTRUM. 

1. The connection between surface brightness and space intensity. 
In investigations on the decrease of the brightness of the corona with 
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increasing distance from the sun's limb, usually only the projection of the 
corona on the sky is considered, i.e. the corona is treated as a flat 
phenomenon. In reality the corona occupies the three dimensional space 
around the sun and the problem is to find the spa ce distribution of its 
intensity, i.e. how much light is emitted by a cubic centimeter at a given 
di stance of the sun. Of course in such calculations,it is necessary to assume 
that the space intensity only depends on the distance from the sun, and to 
neglect variations depending on the direction. 

The same problem is met when the space dis tri but ion of stars in globular 
clusters is derived from the decrease of surface density with increasing 
distance from the centre. The beautiful solution given by PLUMMER 1) can 
also be used for the corona. He derives the number of stars contained in 
narrow strips perpendicular to a diameter of the cluster and from these 
numbers he derives the space distribution. 

We consider a thin slab of thickness dr at a distance r from the centre 
of the sun, perpendicular to the sky surface. The 

.r--+--,,-L------, light emitted by this slab appears to come from a 

Fig. 6. 

over the whole slab. 
written 

narrow strip of the corona image with a width dr. 
The quantity of this light can be computed from 
the space distribution of the emission in the 
following way. If a unit volume at distance R from 
the centre of the sun (cf. fig . 6) emits D(R) 
towards our instrument, then the emission of the 

slab iS,[ D(R) ds, the integration being extended 

Introducing polar coordinates this integral can be 

.. 
l(r) dr JIJ (R) 2 TC e de dr, 

o 

or, by substituting e2 = R2 - r2 , 

00 

l(r) dr= 2TCdr J D(R) R dR. 

If we now wish to find the function D(R) from the strip intensity J, we 
have only to differentiate this integral, and we find 

D ( ) 
- __ 1_ dl (r) 

r - 2 TC r dr . 

For the corona this method of course can only be used when r is greater 
than the solar radius. If r is smaller than the radius a central band must be 
excluded from the integration over the slab. 

1) Monthly Notices R.A.S. 71, p. 460 (1911). 

http://calculations.it
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To apply th is method to an ordinary picture of the corona it is necessary 
to integrate the measured intensity along a line perpendicular to the radius. 
In our case, however, this integration is automatically made by the spectro~ 
graph. Every point in the spectrum, produced by a prism camera, receives 
light from every point of the object situated on a line parallel to the 
dispersion, every point of course working with another wavelength. If the 
photographic effect of each wavelength upon the plate was the same, the 
density of the silver deposit in some point of the continuous corona 
spectrum would strictly correspond to the integrated intensity wanted in 
the formula . The same holds true if the photographic effect varies linearly 
with the place in the spectrum ; in the general case for a second approxim~ 
ation a correction for deviations from the linear relation would be necessary. 
If we consider, that in our case the spectrum has a length of 67 mm, while the 
solar diameter is only 2.4 mm , and this diameter corresponds to 400 AU at 
À 6500, to 100 AU at À 5000, to 30 AU at À 4000, this second approximation 
hardly seems necessary. Of course we have to assume that also the outward 
decrease of intensity is independent of À, or at least shows only a linear 
variation. Thus we find that the intensity in some point of the continuo us 
spectrum is equal to the light emitted by the slab mentioned above for the 
corresponding wavelength . In the same way the total light of all wave~ 

lengths emitted by this slab is found by integrating the measured intensity 
along a line in the direction of the dispersion, i.e . of the tangential bands of 
continuous spectrum. 

The intensity per unit volume is found by differentiating th is intensity 
with regard to r . Thus we have to determine the intensity curve of the 
spectrum in a direction perpendicular to the dispersion. This simp Ie method 
was, however, much complicated in our case owing to the screening oH of 
the field of the instrument by the contour of the coelostat mirror. 

2. The screening oft by the coelostat mirror. 
The corona prism camera with liquid prism has been specially designed 

to study the monochromatic emissions of the corona. During the eclipse of 
Jan . I4 th 1926 at Palembang the sun was covered by clouds; the light 
scattered by them formed a strong background, on which only the brightest 
chromosphere rings could faintly be seen . In order to get rid of this spurious 
light in Lapland we placed the coelostat mirror at 6 metres from the 
instrument. In this way only the light from the immediate surroundings of 
the sun could enter the camera. As the study of the continuous corona 
spectrum was not our object , little heed was given to the fact that the outer 
parts of the corona too would not fiJI the instrument. The consequence is 
th at points at a greater distance from the sun do not contribute to their fuIl 
extent to the integraI. which renders the solution complicated. 

Seen from the opening of the liquid prism the mirror looked like an ellipse 
with axes of 18.0 and 13.3 cm, the minor axis making an angle of 52° with 
the horizon . The radius of the sun , projected upon the mirror, was 2.75 cm. 
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The horizontal direction on the mirror corresponded to the direction east~ 
west on the sun. To know what part of a beam of light coming from a point 
in the sky, is entering the instrument, we imagine a beam of light starting 
from the opening of the liquid prism - strictly speaking the entrance pupil 
of the prism, which is different for different colours, should be used, but 
from this complication we refrained - and reaching a point of the sky af ter 
reflection on the mirror. The intersection of th is beam with the projection 
of the mirror is a circle of 6 cm diameter, the aperture of the prism. If this 
circle lies entirely within the mirror, then the point of the sky fiUs the 
aperture of the prism entirely with light. If this circ1e lies outside the mirror, 
no light from that point can enter the instrument. The projections on the 
mirror of the points which can fill the prism entirely, lie within an ellipse 
with axes of 12 .0 and 7.3 cm, whereas the points from which no light can 
enter the instrument, are projected outside an ellipse with axes of 24 .0 and 
19.3 cm. At the sky these eUipses correspond to eIlipses with the sun as 
centre and axes of 4.4 and 2.6 solar radii for the inner, and 8.7 and 7.0 solar 
radii for the outer eIlipse. 

The computation of the average loss of light in linear sections of this 
inclined eIliptically screened image of the solar corona is a rather 
complicated matter. It depends on the decrease of light with increasing 
distance, which itself cannot be found without knowledge of this correction. 
Thus we have to proceed with different steps. As a first approximation we 
computed simply the effect of screening on a radius perpendicular to the 
dispersion. For this purpose the middle ellipse with axes 18.0 and 13.3 cm 
and the circle with diameter 6.0 cm were drawn to scale and the fraction 
of the circle situated inside the ellipse was measured with a planimeter. The 
reciprocal of th is fraction gives the factor by which the intensity found for 
the corresponding point has to be multiplied to get the intensity of the fuIl 
beam. This factor is found in Table 11; points at a larger d~stance than 
4.2 solar radii cannot send light into the instrument. 

TABLE 11 . 
Screening factors, first approximation. 

Pactor f" 
--1- Factor 

1.6 1.000 2.8 1. 93 

1.8 1.013 3.0 2.38 

2.0 1.059 3.2 3.33 

2.2 1.164 3.4 4.55 

2.4 1.342 3.6 8.20 

2.6 1.549 4.2 00 

For a second approximation we have used the results for the intensity as 
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a function of distance, corrected af ter Table 11 . Since it represents 
integrated strip-intensities a table of sudace intensities as a function of the 
distance was first derived; then on a drawing , which contained the 
different ellipses as locus of screening effect 0.0 0.1 0.9 1.0, for a numbt;r of 
equidistant points on lines perpendicular to the radius the intensity without 
and with screening was found, and by integrating the total intensity along 
a line without and with screening was deduced. So the factors for the 
screening effect of Table 12 were obtained. 

TABLE 12. 
Screening factors, second approxlmation. 

r Factor r Factor r Factor 

0.0 1.018 1.2 1.023 2.4 1.72 

0 .2 1.017 1.4 1.058 2.6 2.00 

0.4 1.016 1.6 1.12 2.8 2.1 

0 .6 1.015 1.8 1. 21 3 .0 3.0 

0.8 1.012 2.0 1.33 3.2 1.0 

1.0 1.006 2.2 1.49 3.4 5.9 

For large distances these coefficients are very uncertain , and they have 
a practical use for small distances only. 

3. Determination of the apparent and the space distribution of intensity . 
The intensity of the continuous spectrum was measured in a direction 

perpendicular to the dispersion at eight different wavelengths, viz 3920, 
4000,4150,4400 and 4790 AU on the Opta plate, and at 5210, 5500 and 
6030 AU on the Ilford panchromatic plate. This was done, if possible, for 
both exposures. The transmission was reduced to intensity by means of the 
curves of Tables 2 and 4. After taking the average of the values for the 
W . and the E. side of the corona, the logarithms of these average intensities 
were plotted against the distance to the centre expressed in solar radii 
(1 solar radius = 1.24 mm on the plate). For each wavelength two curves 
were obtained in th is way, one for 26 sec. , one for 3 sec. exposure (for 
À 4790 the long exposure was too dense to be used). By a vertical 
displacement these curves could be made to coincide; th is displacement is 
equal to plag (t2 /t 1) , and in this way the va lues of p given in Table 7 for 
the corona, were obtained. 

At great distance the intensity does not become zero, but tends to a small 
positive value; also directly a certain amount of fog, caused by stray light 
is visible, especially on the 261'1 exposure. Since from a distance greater 
than r = 4.2 solar radii no light from the surroundings of the sun could 
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reach the plate, the intensity at that place was subtracted from all the other 
intensites. The remaining values were considered as the observed intensities . 
For different wavelength of the same plate the curves of these intensities 
have the same shape; for the two kinds of plates, however, they show a 
considerable diHerence. As may be seen in Fig. 7, the red, yellow and 
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Fig. 7. 

green wavelengths show a smaller decrease with increasing distance and a 
less steep top at r = 1.0 than the Opta plate. An exact identity of these 
curves would mean that the decrease of intensity with increasing distance 
is the same for each wavelength, i.e. that the spectral composition of the 
continuo us corona light is the same at different distances from the sun. 
It is doubtful. however, whether we may conclude from our result that near 
to the sun's surface the coronal light is more bluish and far from the sun 
more reddish. The identity of shape and of the steepness of the top from 
À 3920 to À 4790 and the sudden change to À 5210 suggest that the pheno­
menon has an instrumental origin. If e.g. instead of our mean transmission 
curve of Table 2 we should use the curve of Resu/ts J, which gives smaller 
va lues for the strong intensities, the slope of the corona intensity curve for 
the Opta wavelengths would be diminished. 

Since it is not possible from our data to decide which curve should be 
preferred , we have simply taken the mean of the two curves of Fig. 7; this 
curve may represent the variation of observed intensity with distance for 
the total light . By applying the correction factors of Table 11 a first 
approximation of the corrected intensity was obtained, which was used for 
the computation of the second approximation of the screening factors of 
Table 12. By applying the factors of Table 12 we find the values for the 
corrected intensity, free from screening effect, of Table 13. The first 
column gives the distance from the sun's centre r in solar radii, the second 
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gives the intensity in arbitrary units. The curve shows a somewhat rounded 
top at r = 1.0; for an instantaneous photograph the intensity should have 
a sharp top; by the duration of the exposure and by the registering of a 
strip of finite width this top must be flattened. Hence the value for 1.0 has 
been extrapolated from the rest of the curve. The other columns will be 
explained below. 

TABLE 13. 
Jntensity of continuous corona radiation. 

2 3 4 2 3 4 

0 . 0 1. 93 1.4 I. 06 1.08 .430 

. I 1.98 1.5 .738 .771 .245 

.2 2.03 1.6 .539 .575 .149 

.3 2.13 1.7 .429 .H2 .100 

. 4 2.28 1.8 .351 .348 .071 

.5 2.52 1.9 .292 .281 .051 

.6 2.84 2 .0 .239 .229 .037 

.7 3.27 2.1 .202 .191 .027 

.8 4.05 2.2 .174 .160 .021 

. 9 5.15 2.3 .154 .136 .017 

1.0 (8.35) *) 8.96 11. I 2.4 .134 .117 .013 

1.1 4.40 4.37 3.98 2.5 .119 .102 .011 

1.2 2.48 2.49 1.64 2.6 .108 

1.3 I. 59 1. 58 .811 2.7 .096 

*) Extrapolated; the curve reading is 6.6. 
I. Distance from the sun's centre in solar radii . 
2. Jntegrated intensity in the continuous spectrum (arbltrary unit). 
3. The same computed by formula. 
4. Space intensity of the corona radiation. 

The values of the second column are the I (r) from p. 12. In order to 
make the differentiation less arbitrary we have tried to represent them by 
a simple formula. Since the faint intensities at large distance are rather 
uncertain by the effects of fog and screening, we contented ourselves by 
representing only the brighter intensities at smaller distance in th is way. 
After some trials a formula 

I (r) = .44 (r - 0.7)-2.5 

was found to fit for these parts, as may be seen from the computed values 
in column 3 Table 13; for r= 1.5 to 1.7 it gives somewhat too large, 
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beyond 1.8 it gives somewhat too smaIl values. Then according to the 
formulae of p. 27 we have for the space density 

D (r) = 2.5 X .44 (r _ 0.7)-3.5 = 2.5 1 (r) . 
2 n r 2n r (r - 0.7) 

The values of the space density, computed from the observed I by means 
of the lat ter formula, are found in the 4 t h column of Table 13. They are so 
far expressed in an arbitrary unit, which will be determined in the next 
paragraph. 

The relative values of Table 13 may be said to represent I (r) as weIl for 
one wavelength as for the totality of all wavelengths. We may compute 

the total visible light of the corona by simply takiIlJg the integral 2 JI (r) dr 

between the limits 0 and 00 . Remembering that I (r) gives the intensity per 
square millimeter, while the argument of the function r is the solar radius, 
we find 12.0 for the totallight, expressed in the unit 1.0 for the light falling 
on 1 mm2 at r = 1.42. 

4. The absolute intensity [or different wavelengths. 
The intensities in Table 13 are expressed in an arbitrary unit, which is 

the value for r = 1.42. To find the absolute values the intensity curves for 
each separate wavelength and exposure time were laid up on the adopted 
genera I curve and brought into coincidence with it as weil as possible 
(giving the greatest weight to the parts between r = 1.1 and 1.7). Then 
the intensity was read which corresponded to the unit 1.0 of the general 
curve. These intemsities are found in column 2 of Table 14. They are 
reduced first to the true exposure time, by multiplying them by (90(26)p 
and (90(3)p; these factors are 3.68 and 35.6 for the Opta plate, 2.54 and 
12.8 for the panchromatic plate. Then for the Opta plate the reduction 
factors for wavelength from Table 3 are applied (column 3); the result 
of these reductions is the apparent intensity from each exposure in column 4 
of Table 14. After multiplication by the coefficients from Tables 5 and 6 
(found in columns 5 and 6 Table 14) allid the constant 6.44 erg/sec, we 
obtain the real intensities per mm2 on the plate, given in column 7. If now 
we wish to have the energy not per mm along the leng th of the spectrum , 
but per AU, we have to divide by the number of AU per mm; then we 
find the values of column 8. They represent the energy falling upon a circle 
of 6 cm diameter on earth, emitted in 1 AU by a strip of the corona, which, 
at a distance 1.42 times the solar radius, extends radially over a length 
corresponding to 1 mm on the plate and perpendicularly through the 
whole corona. 

The relative values can give same information on the quality, the spectral 
constitution of the coronal light. For the sake of comparison in column 9 
for the same wavelengths the energy emitted per AU by 1 cm2 of the 

Verh. Kon. Akad. v. Wetensch. (Ie Sectie) Dl. XIV. B3 
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TABLE 14. 

Absolute intensity of the continuous corona spectrum at r = 1:42. 

I 
2 3 4 5 I 6 

I 
7 

6030 3- I 0 .43 : 5 .51 1390 10-6 I. 93 914 10- 1 

26' 1.37 3.48 57-1 

5500 3' 0 .46 : 5 .90 600 2.09 -178 

26' 2.13 5.40 436 

5210 3- 0.73 : 9.35 343 2.21 457 

26' 2 .70 6. 84 334 

4790 3' 1. 97 .22 15 .4 121 2.52 303 

26' 13.9 11.2 221 

4'100 3' 1. 20 .65 27.7 33 .3 3. 11 185 

26' 16. 4 39.3 262 

41 50 3- 0 .24 5.1 43. 5 12.2 3.82 131 

26- 2 . 12 39 .8 120 

4000 3- .040 31 44 . 1 5.97 4 .61 78 

26' .50 57 .0 101 

3920 3' .0049 : 96 16. 7 3.80 5.68 23 

26· .056 19.5 27 

I. Wavelength in the continuous spectrum ; exposure time. 
2. Intensity measured. af ter Tables 2 and 4. 
3. Reduction factors for wavelength from Table 3 
i . Apparent intensity for the true exposure time. 
5 and 6. Reduct ion factors from Tables 5 and 6. 

8 

7.1 10-1 

4.5 

5.5 

5.0 

6.7 

4.9 

7.2 

5.3 

7.7 

10.9 

8 .2 

7.5 

6.4 

8.3 

2.2 

2.5 

7. Intenslty in erg/sec falling through the aperture upon 1 mm2 of the plate. 
8. The samE. falling on I mm radially. 1 AU transversally of the plate. 
9. Energy in erg/sec emitted within I AU by I cm2 of the sun's surface. 
: indicates weight Ih 

9 

9 .3 106 

10 .4 

10.7 

11.5 

10.6 

9 .2 

7.7 

6.9 

solar surface after the discussion of MIN NAERT 1) is added. These va lues 
for the sun show a smaII increase from the red to a maximum at À 4800 
and then a slow decrease. In our corona values the differences are much 
greater. For the larger wavelengths the results of the most reliable exposure 
are smaller than for the blue part of the spectrum ; the value for À 3920 
fa lis far below the others . but here irregularities of the fog may have had 
some influence. A difference of spectral distribution. cam pa red with the 

I) Recent Data on Solar Radiation. B.A.N . II. 75 (NO. SI). 192-1. 
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sun, cannot be derived with any certainty from these results. Especially, 
because the relative values for the larger and the smaller wavelengths depend 
in a high degree on the different SCHWARZSCHILD exponents p adopted for 
these plates. If e.g. for the Op ta plate the value of p .82, derived from the 
Cooke camera plates, should be used, the results for the smaller wavelengths 
would be lowered 1.33 and 2.2 times. The great influence of the value of p 
on these results, and the possibility that it may vary itself in same continuous 
way with the wavelength, makes it impossible to make more definite 
condusions on the spectral composition of the corona I light. 

The values of column 8 for the corona are on an average 6.5 X 10-11 

times the values of column 9 for the sun. The radiation integrated over the 
spectrum between wavelengths 4000 and 6500 AU amounts to 25 X 10-9 

erg/sec for the sun, while for the corona this integrated radiation between 
the same limits of wavelength, is 1.6 erg./sec. This value is expressed in 
the same units as all the va lues of column 8 Table 14, and must be 
transferred now into absolute units. 

The radius of the sun is 6.96 X 1010 cm, and a millimeter on the plate 
corresponds to 1/1.24 solar radius, i.e. to 5.6 X 1010 cm. If we divide the 
values of column 8 Table 14 by 5.6 X 1010 , they represent the radiation 
(fa1ling upon .a cirde of 3 cm radius on earth) of a slab of the corona of 
thickness of 1 cm, at a distance 1.42 solar radius from the centre. The 
integrated radiation of such a slab between 4000 and 6500 A U is 
1.6/5.6 X 1010 = 2.8 X 10-11 erg./sec. These values must be multiplied by 
.99 X 102 6 in order to have the total radiation to all sides; hence the total 
radiation of that slab is 2.8 X 1015 erg./sec. In deriving the space intensities 
in Table 13, the values of the slab intensities of column 2 are divided by 
r (r - 0.70), expressed in solar radii. Hence to have the space density per 
cm3 we have to dtvide by 5.61 X 1010 X (6.96 X 1010 ) 2 = 2.71 X 103 2. 
IE then we multiply by .99 X 1026 , we find the tata I radiation to all sides, 
emitted within I AU by 1 cm3 of the corona , at a point where Table 13 
column 4 gives the value 1, (viz. r = 1.42) ; i.e. by multiplying the values 
of Table 14 column 8 by 3.66 X 10-7• 

It is not necessary now to treat the different wavelengths separately, 
since a difference of composition with the solar radiation could not be 
established. The integrated light for all wavelengths between 4000 and 
6500 for 1 cm3 of the corona at distance 1.42 is now 1.6 X 3.66 X 10- 7 = 
= 5.9 X 10-7 erg./sec. The radiation at the surface of the sun between the 
same limits of wavelength is 25 X 109 erg ./sec., while the total radiation 
for all wavelengths, 62 X 109, is 2.5 times more. If we may assume that 
the corona] radiation has exactly the same composition as the light of the 
sun, then the total radiation for all wavelengths of 1 cm3 of the corona at 
distance 1.42 solar radius is 2.5 X 5.9 X 10-7 = 14.7 X 10-7 erg.(sec. 

IE we assume the coronal light to be produced by the scattering of the 
sunlight by free electrons, we can compute the electron density from the 
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fraction of the light which is scattered. Af ter the classical theory the 
energy scattered by N electrans is 

8 1l ei IN/3 m 2 ei = 6.65 X 10-25 IN 

where I is the energy of the incident rac\Jiation . The incident radiation at 
different distances from the sun may be assumed to be simply proportional 
to l (r2 • In Table 15 column 2 the intensity of the scattered light. found by 
muItiplying the figures of Table 13 column 4 by 14.7 X 10-7• is given for 
different distances r; column 3 gives the intensity of the incident light. 
computed by 62 X 109(r2 ; the resulting electron density is found in 
column 4. 

TABLE 15. 

Electron density in the corona. 

2 3 4 

1.0 163 10-7 62 109 40 107 

1.1 58.5 51 17 

1.2 24 . 1 43 8.4 

l.3 11.9 37 4.8 

1.4 6.3 32 3.0 

1.6 2.2 24 1.4 

1.8 1.04 19 .82 

2.0 .54 16 .52 

2.2 . 31 13 .36 

1. Distance from the sun's centre in radii. 
2. Emission of 1 cm3 of the corona in erg/sec. 
3. Intensity of solar radiation. 
4. Electron density in 1 cm3. 

5. The total light of the corona. 
It was not our intention to determine the total light of the corona. 

For the sake of comparison with other results. however. it may be useful to 
deduce this quantity from our data. The value of the unit. in which the 
relative values of Table 13 column 2 are expressed. is given for each separate 
wavelength in column B of Table 14; they give for the integrated light 
of all wavelengths between 4000 and 6500 AU 1.6 erg ./sec . The totallight. 
integrated along a line perpendicular to the dispersion. was found p. 33 
to be 12.0 of these units. Hence the integrated light of the visible corona. 
not covered by the moon. falling upon a circle of 3.0 cm radius is 
12.0 X 1.6 = 19.2 erg./sec.; the energy. emitted by this visible corona to 
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all sides, is .99 X 1026 X 19.2 = 19.0 X 1026 erg ./sec. (always between 
4000 and 6500 A U) . The amount of light between these wavelengths from 
the visible corona falling upon 1 cm 2 is 19.2/91[= .68 erg. /sec., and the 
total energy of all wavelengths 2.5 times more, or 1.70 erg ./sec. Comparing 
it with the energy of the solar radiation, expressed in the same way 
1.35 X 106 erg .jsec., we find the energy emitted by the corona 1.36 X l 0-6 

times the energy emitted by the solar disco Since for the full moon this 
ratio is 2.2 X ) 0- 6 , our result mcans th at the corona emitted a little more 
than half the light of the full moon. 

Conclusions. 

The chief source of uncertainty in deriving results from our eclipse plate, 
besides the great density of the images , was situated in the exposure time 
of the standardization spectra, which was much different from the 
exposure time of the cclipse images. By this reason the reduction elements 
for the eclipse plate had to be extrapolated from the standardization data. 
and variations in the SCHWAI~ZS CHIL[) exponent influenced the results to 
their full am ou nt. Still valuable results on absolute intensities could be 
obtained . because with thc primitive state of our knowledge on this point 
the amount of uncertainty in our reduction elements did not matter very 
much. Thus the absolute intensity of prominence radiations . of the mono­
chromatic and of the continuous corona emission could be determined. and 
estimates of the density of atoms in the prominences and of electrons in the 
corona could be made. Thc relative values. however. for which a higher 
degree of accuracy is wanted. are much more vitiated by errors in the 
red'uction elements. especially by the difference in behaviour of the two 
kinds of plates. By this reason all deductions we tried to make c.g. 
on the temperature of the prominences and on the colour of the corona 
must remain extremely uncertain. It appears that to derive reliable results 
on intensities from eclipse photographs it is necessary to make the standard 
impressions with as nearly as possible the same exposure time as the 
eclipse plates. 
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