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INTEGRAL EQUATIONS FOR PERMEABLE BODIES BASED ON THE METHOD OF EQUIVALENT
POLARIZED CURRENTS

The integral equations for both electrically and magnetically
permeable bodies which we derived previously (RL Report No. 771) can
also be obtained by the method of equivalent polarized currents. This
method was used by Harrington. We reformulate here by using the method

of dyadic Green's functions instead of potential theory. We write

vxE = juH = iwuoﬁ + ju(p - “o)H
= 1muoﬂ - Jm (1)
VvxH = -iweE = -iweoﬁ - ju(e - eo)E
= -due F +J (2)
where
Jo = -iule - ¢ )E (3)
3= -iulu - u )R (4)
being the equivalent polarized currents. Let
E=E +E , H = H +H (5)

where
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and

The scattered fields due

v X Ee = 1wu0He (6)
v X He = -1we0Ee + Je (7)
vxE - mqulm - jm (8)
v X Hm = —1weOEm (9)
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The Tast term in the above equation can be decomposed into two terms

as a result of the dyadic identity

H-v‘xGO=(v'xH)-Go-v'-(HxGO)
= -jwekE - EO - v (H x EO)
= -meéo CE- v . (f x EO) (13)

Therefore,
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which is the same as the integral equation derived in Report No. 771

since E(S) =E - E(1). For completeness the integral equation for

H(S) is also included here.
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For numerical analysis it may be desirable to solve two

H(S)

simultaneous integral equations involving E and H, i.e.,
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instead of solving a single integral equation for E that involves E
and its derivatives (v x E) like Eq. (15). It is interesting to observe
that in the method of equivalent polarized currents the boundary

conditions required for the scatterer are automatically satisfied.
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