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ABSTRACT
The "square-root" law and the exponential, or Beer's. law are compared in relation to their use for extinction correc

tions in the infrared and are examined from a theoretical standpoint. The computations indicate that more accurate extrap
olations of observed intensities outside the atmosphere may be made using Beer's law than by using the square-root law.

Tlhe exact procedure that should be used forextinction corrections in the infrared part of the
spectrum has been a matter of controversy. Strong
(1939) and Sinton and Strong (1960) have advocated
the use of the so-called "square-root" law, while
others, including myself, have used the exponential,
or Beer's, law. The difference of opinion has to do
with the effect of the saturated and partly saturated
atmospheric line and band absorption in the infrared.
This matter is examined here in some detail from a
theoretical standpoint.

I. Beers Law
In general, the differential equation describing

atmospheric (or other) extinction is
d/(A)
/(A)

= -K( \ )dM, (1)

where /(A) = the intensity at any point in the
atmosphere,

K(\) = the extinction per unit air mass,
M = the air mass.

Upon integration, we obtain:
/(A)
/o(A)

= e-K<\>M (2)

where /0(A) is the intensity incident upon the atmos
phere.
This is the exponential, or Beer's, law. It is valid
for monochromatic radiation, regardless of the

absorption mechanism. If we assume that K(\) = K,
independent of wavelength, (2) becomes
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— P - K • M (3)

the equation that has often been used for extinction
corrections in the visible part of the spectrum. If,
however, K(\) is not independent of A, we must inte
grate over the pass-band of the filter, and obtain
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Equation (4) is true in general, regardless of the
mechanism or amount of absorption.
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2. Square-Root Law
is well known that, for completely saturated
the equivalent width of an absorption line
approximately as the square root of the num-
absorbing particles. Therefore, the equivalent

IfocVM,

h-I = Qy/M,

1 = I0- Q\fM,

(5)

(6)

Q = the average effective extinc
tion for the entire filter band
at unit air mass.
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