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A SIMPLIFIED METHOD ON THE CALCULATION:
OF DIFFP.ACT(ON PROBLIMS

© (Urane Hou-MET
(Institule of Mlechanics, Academic Sinica Peling, China)
" ApsTRACT
Kottler hag shown that the diffraction problem of a monochromatic gpherieal

gealar wave can be expressed as a line-integral, instead of a Kirchhoff’s surface
integral. The disturbance at a point P can thus be expressed as:

U=geuptu'=¢ _:!'P £h(@P—ct) 4y . ( 2 )
= — e—{kUt "‘ (ro X ri) ’ t iR (o hrg)
¢ I ) rord(rarit Torts) - ds (8)

Where r;, 7, represent respectively the distance vectors from a point-source @
and an obgerving point P to the element ds of a closed curve I'; e=0 if the
segment QP doss not cut the surface S bounded by I', and e=1 if it cuts S
once,

It will be demonstrated in this paper that this line-integral can be reduced
to a sum for which integration is not required. This can be shown in the follow-

ing. Tt is noted that B _ d(fr‘;l—:“) =0 only at a finite number of points Sy,
Ss-+-Sy, which correspond fo R;, Ra,---Ry. Now let rw—%— The contribution
7

of the integrel in (8) will tend to zero, if S does not lie in the region |s—s;| <Cs,
and when the wave length A tends o zero. So we have:

N raste
= __21?5_ ,___21 L’:; b(w) ewmm% R | (9)
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This is a contour ‘integral. In |s—8|<<e if we expand j—z’ in power series, we
have:

W= ———2 () Joman®™ 3 (B)omsy [ (0—00)F" 800 (19)

The contrlbutlon of the terms for which n>m, can similarly he shown to

become zero, if —=— is negligible.

kR
Let

we note that the point of v=0 is a branch point in v-plane. T

m—1
=Cilé*"‘““-§ =0 hut Lzzsff #0, the angle at §=8; wovld he magnified m times

Therefors the upper and lower limit of inisgration shonld he written as:
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This eggentially solves the problems of diffraction.
In a sgimple but important case m=2, the expression (21) reduces to:
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1. The diffraction of spherical waves by a ‘‘black” half-plane. Tet z-axis be
its straight edge (Fig. 1), from (24) we have:
F(IJ?,,,-;- - )~ikot
\/ Bavkpop1Rm
where R,, is the minimum of the value (ro=414).

(24)

j=1

Two examples will be given:

!

. tan ?,’ (1)

2. Diffraction of plane waves by a ‘‘black’’ half-plane. For this problem, it
is shown
’ lan - 2

' = e

\/ SVFIGPJ

Both of the above results agree with other theoretical caleulations, bui the
present method is believed to be simpler.
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