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Abstract

This paper deals with the analysis of the fading phenomenon due to motion through
the coherent standing wave pattern in the mobile radio electromagnetic field and a new
type of energy density mobile radio antenna which is helpful in overcoming this fading
was groposed.

The energy density antenna is an antenna which samples the energy density, that
is, 1/2(cE?*+ 1H? of the mobile radio field, rather than the electric field. W. C.-Y. Lee
proposed the energy density antenna system which samples £ field by a monopole
antenna and H field by a loop antenna. This paper proposes a new type of energy
density antenna system which samples F field by a slot antenna or a magetic current
antenna and E field by a conductor antenna or a electric current antenna. Also, it was
reported here that the new type of energy density antenna system (slot unipole antenna
system) functions efficiently.
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Fig. 1. Geometry of the model.
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E,; = Aexp{—jk-(r+Vt)+ jut}

A . . .

Hy; = — gsin ¢ exp {— jk-(r+ Vi) + jot} (1)
A . .

Hyy = — g cos @ exp {— jk-(r+ Vi) +jot}
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E,.. = Bexp{—jk'-(r+ Vi) + jot}
H,, = — _g, sin ¥ exp {— jK - (r+ V¢) + jot} (2)
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k = ik, —jk, = ik cos ¥ —jksin ¢
K = ik, +jk, = ik cos ¥ + jksin ¥

V=1iV,+jV, =iVcosa+jVsina (3)
r=1ix+Jjy
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ko (r+Vt) = ky(x+ Vat) — &y (y -+ Vyt) (4)
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K (r4-Vt) = ke (x4 Vat) + &y (y + V1) (5)
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E, = E,;+E, = [Aexp {jk, (y+V,1)}

+ Bexp {— jk, (y+ Vyt)}] exp { — jko (x4 Vat) + jwt} (6)
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e
A+B=0
B=—A (fz#2L, y+Vut=0) (7)
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E, = j2A sin ¢-exp {— jé}
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H, = — -*?;A sin ¥-cos ¢-exp {— jP}

B, 22T
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Fig. 2. Characteristic illustration of slot unipole antennd system.

(a) (b)

Fig. 3. (a) Directional pattern in the E plane of a finite metal plate,
(b} the same in the presence of a screening cavity on the
one side of the plate.
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Fig. 5. Structure of the experimental equipment. Dimensions are in millimeters.
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Fig. 6. Diagram of experiment.
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Fig. 11. Typical curves of two field components, Lz and F recieved
by the unipole and slot respectively.
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Fig. 12. Resultant curve of the curves of Fig. 11.
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