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I, Introduction. The purpose of this investigation was to obtain some 
quantitative information about the gradient of the sky brightness near 
the sun. This information was needed to make preliminary computa
tions of the possibility of detecting the K corona, at various distances 
from  the limb,by measuring the polarization of the light which forms 
the first image in the coronagraph.

By sky, I mean not the real sky but the sky as it appears ta the 
Climax coronagraph, part of which is instrumental,

II: M easurements, I have, with the help of Billings, made tracings on the 
plate No, 5963, taken on the I 7th of October, 1954, with a radial slit.
Of the three spectra of this plate the best two have been selected and 
measured at four different wavelengths; XK 5140, 5380, 6325 and 6525 A, 
As the plate had to be placed perpendicularly to the direction o£ the plate 
holder, it was not possible to measure its central part corresponding 
to the range 5400 to 63 00 A,

III, Results,, Figures 1 and 2 show the brightness of the sky versus the 
distance from  the limb expressed in absolute units, using the c a li
bration work of Billings for the corona. It is difficult to know exactly 
the position of the lim b on the spectra, the error being possibly of the 
order of 0.03 Rq . The two figures, which are very sim ilar, show the 
following behavior; for distances D from  the limb, such that D 0.,2Rq , 
the variation with the distance depends much on the wavelength; it is 
sm all for 6300 A and big for X ^  5200 A, because of the spill which 
results from  the fact that the coronagraph is not achromatic*

For distances D from the limb such that 0„2Rq <  D <£ 0 7Rq, the 
brightness does not change with distance or changes very slowly and we 
have the following mean values.
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X ^ 5 2 0 0  A Bs = 23 10-6  B0

X ^  6400 A Bs = 12 10~6 B0

where Bs is sky brightness and B@ is the brightness of the center of 
the solar disk at the same wavelength.,

XV „ Discussion,. _
ol'F

A. The plate (Kodak 103 iia) has been calibrated by using a lamp and 
a green filter, To compute the brightness of the sky in the red,
I have used the average spectral sensibility curve for this type of 
plate, which has been determined by D, E. Billings and C A Varsavsky, 
If the real curve of the plate 5963 departs from the average curve, 
an error is introduced in the red,

B., Assuming that this error is negligible, the spectral variation of the 
brightness corresponds, for D «*“■* O.5R0, to the law;

3 S /  Bq  I /  X3"2 ,

to be compared to Rayleigh scattering, in which

Bs /  B 0  I /  X 4 _.

We may try to determine roughly the amount of "s k y " due to 
defects and im perfect cleanliness of the objective lens of the 
coronagraph by assuming that;

1., The instrumental sky has the same spectral distribution as 
the sun.,

2, The real sky looked, that day, like the Rayleigh sky: this is 
very plausible since the gradient of brightness is very low.

Let Bj^s and Bjs be the brightness of the real and of the instru
mental sk y . By using as a unit 10“  ̂ Bq , we find;

X ~ 5200 A BRs = 19.6 B Is = 3,5

X 6400 A a Rs = 8.5 B Is = 3.5
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In fact, we don't know the spectral distribution of the two 
"Skies", For a real sky redder than the Rayleigh sky, BIs would 
be sm aller. For an instrumental sky bluer than the sun, Bjg 
would be bigger.

But the value we have found seem s to be very reasonable at 
Q,5R(g) from  the limb,

C„ The brightness of the real sky, that day, was about 20 times 
bigger than the theoretical brightness due to the molecular 
scattering alone,

D, The brightness is 2 to 3 times sm aller than the minimum bright
ness found by D„ Billings and C, Varsavsky on spectra of the sky 
taken on other days with a slit parallel to the lim b, at a distance that
I estimate to be O„O7R0„ The difference corresponds at least 
partly to a real difference in the brightness of the sky as the visual 
photometer gave a rather low value on the 1 7th of October {Bs ^  27 to 
30 10~6 B ^ for X = 530J A )„

V, Conclusion, .

The results are only to be considered as preliminary., It would be 
desirable to take some other records of the sky and it would be 
interesting to have on the sam e plate;

1, The spectrum  of the sky with a slit parallel to the limb,.
2„ The spectrum of the sky with a radial slit,,
30 The spectrum  of the sun taken with an opaliaed glass (for 

calibration in every wavelength).

B* For approximate computations, we may use the following values;

1„ For a "good sky", the values given in paragraph III,
2, For a "typical sk y ", values 2 to 3 tim es bigger,

C„ The radial gradient of brightness, is low for a "good sky". This fact 
seem s to be confirmed by independent measurements of Newkirk.,

D, All these results are not inconsistent with those found at Wendelstein 
by S„ Guenther (Optik , 5, 240, 1949).
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FIGURE I.
SKY BRIGHTNESS VS., DISTANCE FROM SOLAR LIMB.

Distance from, the limb expressed in radius o£ the sun.,



FiGUivE 2«
S K Y  BRIGHTNESS VS. DISTANCE FROM SOLAR LIMB


