2003 4 June 2003
24 3 285-288 ACTA GEOSCIENTTIA SINICA 24 3 285-288

100083

150 m

Electromagnetic Response Character of Helicopter Frequency Domain
EM System above Uniform Half Space and Its Prospecting Depth

WANG Weiping WANG Shoutan
China Aerogeophysical Survey and Remote Sensing Center for Land and Resources Beijing 100083

Abstract The maximum prospecting depth of the helicopter frequency domain EM system has been a problem of long controversy. It
is usually considered that the maximum prospecting depth is 150 m in practical survey but this value has been merely derived from
the practical prospecting experience and cannot be regarded as a unanimously-adopted standard. Based on the uniformity half space
model for this problem the authors have worked out the theoretical formula for frequency domain electromagnetic responses of diffe-
rent devices analyzed the electromagnetic response character discussed the relationship between the electromagnetic response charac-
ter and the prospecting depth and put forward the theoretical prospecting depth of the frequency domain EM system for different de-
vices.

Key words helicopter frequency domain EM system uniformity half space electromagnetic response character prospecting depth

5~8m 2x10°° 3
10x 106 700 NIA A E=rot A”

Nabighian 1988

OA”" on

20002010002076
2002-3-4
1963



286 2003
H, A 1987 1989 1990
H,
H,
T 1 b
106 JFO m Jo mL dm = i3 > Fy nA Hy, 4
0 n=-a
oo F() nA = F() m |m:£ A = M
& — L?J‘ 2 m = my —2mh L d»n 1 L 10
H, Om m + m, e o om m Hy, n
o |
o jFl m Jy mL dm = T > Fy nAH,, 5
& — szm m = my *th‘] mL dm 2 0 e
H, ) m + my ¢ ! '
Fy nA = F, m |:I: A= %)
& _ L73J‘ 2 MM = my —2mh )
H, ~ 2 Om — e 'Jo mL dm — H,, n
LZT m — nmy *271’111] 2L d 3
20" it my € L " Fo m = m? T 2 ” 6
0 m + my =
L
my =~ m?> — k* °
” b
k2 = i2x fou ﬁ? = L% 10°%x SF, m H,, 7
Il) n a
k f o !
y23 “" = 4 X 1077
m—m; _
Hm Jo Ji Fim =m m e 2mh ,,Zzﬁ 8
L L
H d
13 g = LPX10°% SFyom Hy, 9
1 up n=c
L H, 1 H  H 10
Hl wa 2 Hl hp Hl up
H, Hy 4, H; Hi o, Hy Hy
2 ab c¢d
> a=>53
b=31 c=25 d=38 L 3m 6m
1 3 8m 9m 25

m30m 36m 43 m 52 m 62 m 75 m 90 m 107
m 129 m 155 m 200 m 300 m

af 3 SHZ 7 SHZ 10 SHZ 30
SHZ 70 SHZ 100 SHZ 300 SHZ 700 SHZ 1 000
SHZ 3 000 SHZ 7 000 SHZ 10 000 SHZ 30 000
SHZ 70 000 SHZ 100 000 SHZ 300 000 SHZ 700
000 SHZ 1 000 000 SHZ 3 000 000 SHZ



287

HOH Hln
1987 1989 1990

10°°

17.5°

N

Rem/x10°%

Fig.1 The map of relationship between inphase or quadrature and fo of earth electromagnetic response above uniformity half space
f o h Re Im Re Im
2x107°%  a L=8m /h=300m b
L=8m h=155m
In this map f denote frequency o is earth resistivit A is fly hight Re is inphase real line Im is quadrature dashed line Re Im denote inphase or
quadrature horizontal real line denote noise level its value is 2X 10~ ® a-installation type horizonta coplanar interval between transmit and receive coils

L =8 m while h =300 m quadrature decreased and below noise level b-installation type vertical coaxial interval between transmit and receive coils

L =8 m while ~ =155 m quadrature decreased to close noise level around
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Fig.2 The map of relationship between inphase
or quadrature and fly hight of earth electromagnetic
response above uniformity halt space
I o h Re
Im Re Im
2x10°° a L
=8 m h =250 m 250 m
b
L=6m h=180m 180
m

in this map f denote frequency ¢ is earth resistivity A is {ly hight Re

is inphase real line Im is quadrature dashed line Re Im denote in-
phase or quadrature horizontal real line denote noise level its value is
2% 107 % a-installation type horizonta coplanar interval between trans-
mit and receive coils L =8 m while A~ = 250 m quadrature decreased
and below noise level completely. The biggest depth of theory is defined
as 250 m for this kind of installation b-installation type vertical coaxial

interval between transmit and receive coils L =6 m while 2~ =180 m

quadrature decreased and below noise level completely. The biggest depth

of theory is defined as 180 m for this kind of installation
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