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ABSTRACT

Tables of the angular dependence of the perpen-
dicular and parallel intensity factors are given for
the Mie forward lobe, -Real refractive indexes are used
with m - LiO, IS1, 1o20(0,1)2.5, and in addition ccn-
plex refractive indexes are used in which m = 2000(liK),
K = OOS, 0.25, 0.5, io0, and 2.0. The forward lobe is
conputed for scatter angles G = 0(1,0)30o0 for size para-
meters a = 1.0(1,0)20.0 for each refractive index. The
extinction, absorption, scattering, and backscattering
efficiency factors are computed as well as the ratios,
sums, and phase angles of the intensity factors,
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INTRODUCTION

The theory of light scattering given by Mie [1] is widely used for
quantitatively estimating the attenuation of electromagnetic waves by
atmospheric aerosols. The'usual use of the Mie efficiency factors [2] is
dubious since many aerosols are nonspherical and physically realizable re-
ceiver apertures have a finite angular width, Thus, if the Mie theory is
to be used to predict extinction accurately with natural aerosols, it is
necessary to know the shape and variability of the forward lobe for truly
spherical particles, It is then necessary to examine the behavior of the
forward lobe as the scatterer departs from true sphericity,

The purpose of this report is to provide tables of the Mie forward lobe
which will suffice to account for finite receiver apertures and which will
provide the necessary spherical reference data for the forward lobe of a
nonspherical scatterer0

DISCUSSION OF ME TABLES

The entries in the tables have been labeled using the notation of
van de Hulst [2] except where that notation is iR conflict with well-
established usage0 The definitions and conventions-used in the computation
proper, are those given in [2, Chap0 9]. In the following definitions0 all
page numbers refer to [2]:

M The real refractive index of the scatterer relative to the
external medium0

K The imaginary portion of the complex refractive index of the
.scatterer relative to the external medium0 The complex re-
fractive index m is given as m = M(I-iK)o

ALPHA The scatterer size parameter which is equal to the particle
circumference divided by the wavelength of the incident radia-
tion in the external medium0

QT The extinction efficiency factor denoted as QEXT on [po 14, po 127]0

QR The backscatter efficiency factor -given as o/G on [po 284].

QS The scattering efficiency factor defined as QSCA on
[po 14, po 128].

L G. Mie, Ann0 Physik 25, 377 (1908).

2o H0 C0 van de Hulst, Light Scattering by Small Particles (John Wiley
and Sons0 New York, 1957).
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QA The absorption efficiency factor - denoted as QA b on
[po 14, po 128]o QA is identically zero for K = , but
since QA was computed by difference from QT and QS, some
entries in the table are nonzero because of computer round-
off errors.

THETA The scattering angle in degrees, measured from the forward
direction [p. 12],

I The perpendicular scattered intensity factor iI [p. 3 51.

12 The parallel scattered intensity factor i2 [p0 3510

12/Ii The ratio of i2 to iI - sometimes denoted po

Ii + 12 The sum of i I and i2o

DELTA The relative phase angle (in degrees) of the amplitudes S1
and S2 which define i I and i 2 respectively [pp. 35 and 36-]

The tables include the Mie factors for M = loi0, LI5, and 1.2(0.1)2o5.
In addition, complex refractive indexes have been used with K = 0.05, 0o25,
0.5, 1o0, and 2.0. For each refractive index, values of ALPHA and THETA
have been 1(1)20 and 0(1)30, respectively

The convergence of the Mie series was assured in the computations
by requiring that the series continue until either the sum of the absolute
values of the real and imaginary parts of the coefficients an and bn [po 123]
be less than 1O- Vfor two successive iterations or that the number of terms
of the series equal 8 + 1.2 ALPHA. These criteria insure that the series
is terminated before computer round-off error becomes a significant factor
in the results0 The computations are believed to be accurate to at least
one in the fifth place0
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