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Dr. M. P. Thekaekara
National Aeronautics & Space Administration
Goddard Space Flight Center
Greenbelt, Md. 20771

Dear Dr. Thekaekara:

I am enclosing the sheet listing the various values of the solar constantwith the weights assigned to the various determinations. I would like to
take a little time to explain my reasons for the weights I assigned sinceit may help you in judging what weight to give my weights. I have rated
the value of Drummond et al., at 8. The reason for not rating this value
10 is that the x-15 measurement was very short and really not of sufficient
length to put much weight upon. The data obtained from aircraft altitude
require corrections for a number of atmospheric effects including aerosol
attenuation which our ascent data show to be definitely significant.
Drummond makes no correction for aerosol and overcorrects for water vaporbut ignores CO, etc. In view of these questions concerning the correctionsI think the weight placed on the determination has to be reduced. The
GSFC - cone and Hy-Cal I assigned a weight of 4 partially because of the
atmospheric correction but also because the instruments used in the meas-
urement have not been as thoroughly studied as the conventional pyrheliometersand I am not certain of their calibrations. The GSFC Angstrom units I
would weight at 8 and 7 again largely because of the uncertainty in atmos-
pheric corrections. The JPL Mariner results I would weight at 0 because
of the uncertainty of the scale used in the measurement, This would applyalso to Willson's result. I don't think either value should carry any
weight until the discrepancy between the values measured on the so-called
cavity radiometer scale and those measured by the standard pytheliometershave been resolved, All the other measurements have been based on the
1956 Pyrheliometer scale and I think it is not appropriate to include the
results measured on a different scale. I would weight your result at 3
and the Ames result I would weight at 1 since I don't feel that any spectralmeasurement should be weighted as heavily as the total irradiance measure-
ments, I would weight our results at 10, I am of course prejudiced but
in addition I feel that the atmospheric corrections in our case are much
more certain than from the aircraft and I also feel that our results reflect
a very careful ground calibration and we have maintained this accuracy
during flight, Kondratiev's results I would have to weight at zero because
he keeps changing his value and it is very difficult to determine how
carefully he calibrated his instrument, what he did during flight, etc,
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I don't think the ground based observations and reviews should be considered
at all since in most cases they have been normalized to some chosen value,
I think the spectral results of these investigations should certainly be

considered in considering the solar spectral irradiance but not in the total
irradiance value,

I am not going to indicate any suggested changes in the spectral distribu-
tion through the visible region. Unfortunately the spectral irradiance
changes rapidly with wavelength and hence the value depends very strongly

This
on the resolution of the instrument used to make the measurements.

makes the comparison of experimental values obtained by different investi-
gators very difficult and I think you are in a better position to weight
your results in comparison with the others, I think the NASA 711 values
should be corrected in accordance with Dr. Kostkowski's measurements,

I am enclosing a list of the various measurements which I have been able to

find concerning the solar irradiance at the longer wavelengths. These

values are given in terms of the temperature of the sun at these wavelengths.
I do not have black body tables for these temperatures and wavelengths so

I have not converted from black body temperature to solar irradiance since
I assumed you might have suitable tables, If this is not the case, let me

know and I will correct the values.

Yours sincerely,

Bad b. Maw"7David G. Murcray
Professor of Physics/
Sr. Research Physicist

dgm :hkw

Encl.
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15 January 1970

Dr. M. P. Thekaekara
NASA
Goddard Space Flight Center
Greenbelt, MD, 20771

Dear Dr. Thekaekara:

I am enclosing the page I forgot to include in my earlier letter,
I am also including a sheet from an article by Skimabukuro and
Stacey, Astrophysical Journal, Vol. 152, June 1968, which lists
the published values for 1R solar radiances, I have been almost
totally unsuccessful in getting titles for the references, Our
library does not have any of the referenced journals. The one
I have found is Low, F. J. and Davidson, A. W., Lunar Observations
at a Wavelength of 1 Millimeter, Ap. J. 143, 1278, and of course
our paper "The Spectral Radiance of the Sun from 4u to 5y", Applied
Optics, Dec, 1964, 1373, F. H. Murcray, D. G. Murcray and W. J.
Williams. I am sorry to be of so little help on these.

Yours sincerely,

David G. Murcray
Professor of Physics/
Sc. Research Physicist

dem shkw
Encl.

P.s, The 300, result is included in a preprint by J. A, Eddy,
P. J. Lena, R. M. MacQueen, "Far Infrared Measurements of
the Solar Minimum Temperature",
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