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Abstract

In this paper, an incoherent imaging of a high-contrast cylindrical cavity in a lossy medium
illuminated by the time-harmonic cylindrical wave is obtained via the backprojections of the
intensity patterns of the forward total electric field in the cross—borehole measurement configuration.
The phenomenon that the interference fringes in the intensity pattern, which are caused by the
superposition of the incident field and the scattered field with different optical paths, are removed
in the backprojection process is interpreted numerically. This imaging method is validated by
imaging an air circular cylinder in a lossy medium of &,= 9 and ¢ = 0.0005, 0.002 S/m, and the

conditions for obtaining better images are investigated.
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Fig. 1. Backprojection of the intensity patterns of
the forward total electric field scattered
from a high—contrast cylindrical cavity in a
lossy medium in the cross—borehole mea-
surement configuration,
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(a) Intensity patterns of the total electric field
scattered from an air circular cylinder of 1 m
radius in a lossy medium of &,= 9 and o =
0.0005 S/m calculated at frequencies of 50, 100,
and 200 MHz for x,= 6 m x,= 6 m and
$ = 0° in the cross-borehole measurement
configuration. (b) Intensity patterns scattered
from the air circular cylinder in a lossy
medium of ¢ = 0002 S/m calculated for x, =
6m x,=6m and ¢ = 0°. (c) Intensity
pattemns scattered from the air circular cylinder
in a lossy medum of o= 00006 &m
calculated for x,= -10 m, x,= 10 m, and ¢
= (°. (d) Intensity patterns scattered from the
air circular cylinder in a lossy medium of ¢ =
00006 S/m calculated for x,= 6 m, x,= 6
m, and ¢ = 45°.
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(a) Incoherent image of an air circular
cylinder of 1 m radius in a lossy medium of
&= 9 and o= 00005 S/m obtained from
the intensity patterns of the total electric
field calculated for an incident angle range
from —60° to 60° at an interval of 30°
for x,= 6m, x,= 6 m and F= 50 MHz
in the cross—borehole measurement confi-
guration. (b) Incoherent image of the air
circular cylinder obtained from the intensity
patterns calculated for an incident angle
range from —60° to 60° at an interval of
10°. (c) Incoherent image of the air circular
cylinder obtained from the intensity patterns
calculated for an incident angle range from
—30° to 30° at an interval of 10°.

(c)



113 EF¥IZenm

Intensity EE*

(d)

18 4. (a) Cross-borehole &A4T2NA x,= 6 m,
%=6m f= 200 MHzY o -60° 3¢
60° 74218l slapzhESlelA 44 = 10° A3
2L FAA A AgHE2¥E AIH 6)F
Age] 9ol = Eo] 00005 S/mel &4
Aol ol WHAIEe] 1 molxz 372 A
A A71F F=9 incoherent %34k (b) —60°
FE60° 7AS] slatSlelAl 44 = 2.5°
e 22 A Ay AUERTE AJd
A7 E%9 incoherent A () x,= -10
m x,=10m, f=50 MHzd w] —60° 3¢
60° 7kA1]  lAbzhE el 44 = 10° sl
AL FAA AY AR HE AFR A7)
& %9 incoherent 34 (d) x,= -6 m,
x,= 6 m f= 50 MHzE o —60°3E
60° 7kA1 ] QlAbzbHSfelM 44 = 10° D)3
A2 234 Y YHEZHE AYPE =4
0] 0002 S/mal £4 AU sl= YUF
F%9] incoherent %34}

(a) Incoherent image of an air circular
cylinder of 1 m radius in a lossy medium of
e,= 9 and o= 00005 S/m obtainedfrom
the intensity patterns of the total electric
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configuration. (b) Incoherent image of the
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intensity patterns calculated for an incident
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interval of 2.5°. (c) Incoherent image of
the air circular cylinder obtained from the
intensity patterns calculated for an incident
angle range from —60° to 60° at an
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