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The far-field scattering of a tilted infinite cylinder is
given by!

Iy = 20korr)=3 T1a(0)]2 = 2korr) - bor + 2 3 bar cos(nd)]?
n=1
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(1)
According to the optical theorem the extinction cross sec-
tion can be calculated by analyzing the result of the interfer-
ence between the scattered wave in the forward direction (6
= 0) and the incident wave.
In Case I' only the scattered wave T'11(f = 0) interferes with
the incidence, and therefore
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where
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C125ca = 2N/ (2 b3 Ibnlllz)
n=1

Similarly, for Case II

C2ext = Caagea+ Copsea + C2abs = % Re (GCI[I +2 ZI ﬂnll) L
g

It follows that Kerker’s equations (6.1.46) and (6.1.47)
should be deleted, and the quantities C1; ext and Cag oyt should
be replaced by C ext and Cy ext.

Note that the forwardscattering (8 = 0) wave as well as the
backscattering wave from tilted infinite cylinders is not de-
polarized, an effect which is well known in the case of spheres.
But in contradiction to the spheres, the following relations
exist for nonabsorbing cylinders? (real refractive index):

Re(bni} = 1bnl|2 + lbnl[!1.
Re(aan) = |aan|® + |ani|?

From these expressions and since! |a,1|2 = |b,11|?, it can
be shown that

(4)

bn1 = o|? = laan = 5|3, 5)

which equals 1/4 (as in the case of spheres3) merely for normal
incidence # = 0. Otherwise (§ = 0;n 5 1):

|ba1 = Y%l2 = |lann — %|? = Yo = |baul? = Y5 — laaf®  (6)
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Thermal blooming in the beam path between a laser cavi-
ty and a telescope is a major source of optical distortion inside
a high-power laser system. Two methods have been proposed
to convect laser-produced heating out of the beam path in
order to reduce the blooming—axial flow and cross flow.! In
this Letter we report three new results that are important in
the design of beam paths for high-power lasers. First, we
show that turbulent axial flow has a large mass flow advantage
over cross flow for beam paths with L/D ratios greater than
about 10 (L = path length, D = diam of beam tube). Second,
we show that in axial flow an obscured or annular beam causes
much smaller distortions than'an unobscured beam. Third,
for the practical regime 20 < L/D < 100, the temperature so-
lutions for L/D large, used previously,! overpredict the size
of optical path differences (OPDs) and incorrectly predict the
shape of the OPDs.

Our analysis starts with the steady-state heat equation for
the mean temperature 7' in the beam path,

v VT - V2T = Q/(pcp), (1)

where v is the mean velocity in the beam path (axial or cross
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Fig. 1. The effect of obsecuration ratio (R;/Rp) on beam-path OPD

as a function of radial position in a tube,



