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/�Úþ/¢¥�3�>5��É5´/>�.!/e(�Ú�E�.m��­��éXÏ�. Cc5, §Ú
å
2��'5,íÄ
é>5��É5(��.Ú�ünØ#�{�ïÄ. �©3 Marquardt �ünØ�Ä:þ,

Ú\�ÏféÙU?�^u�/>^À>{ÇÚ{|� éÜ�ü,ÏLäN�~�©Û, �y
nØ��(5;

d	, éÜ�,/�/>^¢ÿ]�?n)º, `²
§S�¢^5¿�8�ïÄ�Ü>5�EJø
�«#��
{Úå».
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1 Ú ó

Cc5�ïÄL², >5��É53/¥SÜ
®²¤�Ã{�À�­�y� [1−5]. Wanamaker[6]

�[�ã
>5��É53/>�.Ú/¥Äå
Æ)º¥å��­��^. ISé/�Úþ/¢
¥/���É5A�ïÄ�©Ù�õ [7−9], 
éu
>5��É5A�?1Ä:nØ!]�)ºïÄ
���. �±Ï MT ]�éu�«�Ü>5(�
kwÍ�J [10−12],�|^�±Ï MT ]�ïÄ�
Ü>5��É5A�Jø
�15. ��É5/
� MT ���ünØ²Lo�õc�ïÄ [13−17],
3 2002 cÏL Pek � [18] ��õ, ®²�~¤Ù.
@3 20 ­V 70 c�, Abramovici � [19] Òé�
���É5/�¥� MT êâ?1
�üïÄ.
�C 20 cm, Regis � [20,21] ¦^
� Abramovici
Ó���üÚ½, `²(Üÿ³ÚÙ¦/¥Ôn
Ú/�)º&Eïá­½���É5�.­�
5. Pek � [22] ò Occam �ünØU?�A^3
é�G��É50��/>^�üïÄ¥, 3�

üL§¥¦^
{|¢ÜÚJÜ�&E, ¿��

éÐ��J. ·Iéu��É50� MT ��
�üïÄ��, Ì�k��n� [23] é�G��
É50� MT ]��
�üïÄ, ïÄ(JL²
>5��É5é/��ÜAå|�)ºäkÈ4
¿Â.

��É5/>�.�ü�Ó5/>�.�ü
�', Pk�õ�ëêCþ, Cþ�m�SÜéX
���E,. �©Äu Pek � [18] ��ünØ, Ú\
�Ïfé Marquardt �ünØU?�^u�/>^
À>{ÇÚ{|� éÜ�ü,ÏLäN�~�©
Û, �y
nØ��(5.

2 ��É50� MT ����ünØ

�©��ünØ5g Pek � [18] �ïÄ¤J.

��Ó50�Ú��É50����«O3
u, >�Ç3��É50�¥�Üþ.

d�/>^�.� 1-D 5�, ∂/∂x = ∂/∂y ≡
0, 3 ª Ç ω ¥, � . ¥ z � � G þ ! 0 �
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� Maxwell’s �§�±©)�

∂Ex

∂z
= iωµ0Hy,

∂Hy

∂z
= −σxxEx − σxyEy − σxzEz; (1)

∂Ey

∂z
= −iωµ0Hx,

∂Hx

∂z
= σyxEx + σyyEy + σyzEz; (2)

Hz = 0,

σzxEx + σzyEy + σzzEz = 0. (3)

�ª�í�¦�

Zl−1 = (SEE
l Zl + SEH

l )(SHE
l Zl + SHH

l )−1, (4)

ª¥ Zl ≡ Z(zl, ω), Hh,l ≡ Hh(zl, ω). (4) ª�^
uDÂ{|Üþlþ!.�ºÜBß¤k���
/L, 3.�þ!��m�m©{|ÜþL«�

ZN = −1
2

 −(ζ1 − ζ2) sin 2βs (ζ1 + ζ2) + (ζ1 − ζ2) cos 2βs

−(ζ1 + ζ2) + (ζ1 − ζ2) cos 2βs (ζ1 − ζ2) sin 2βs

 , (5)

ª¥ ζ1, ζ2, βs ´��m�ëê, ζm = ζm,N+1 =
km,N+1/Am,N+1,m = 1, 2, βs = βs,N+1.

3 ��É50� MT ���éÜ�ü
nØ

�/>^����ü�{Ì�©��5�ü
Ú��5�ü. �©��ünØ´Äu²;�ê¿
A{U?�5�. Marquardt 3 1963 cé���¦
{�
�gk��U?, ¿3¢SA^¥��
û
Ð��J, JÑ
ê¿A�ünØ, q¡{Z��
�¦{.

Marquardt {����¦{�`:3u, ¦^

O�XêÝ
Ìé�����{, l
Uõ
X
êÝ
�¾�¯K. 3�/>^�ü¥, �/>^
ÿ�­�Äk´L«3Véê�IX¥, ­�/�
�Cz�N�´À>{Çéê�Cz, 
Ø´§�
�; Ùg­�/�Cz�ÌÝ, �ûu�.ëê�
�éCzþ ∆λj/λj . �âùü�­�A:éê¿
A{?1?U, ò8I¼ê?U�Xe/ª [24]:

F (λ) =
N∑

i=1

(lnρai − lnρci)2

+ a
M∑

j=1

(∆λj/λj)2. (6)

3.1 ÓÓÓ555000������êêê¿¿¿AAAéééÜÜÜ���üüünnnØØØ

�/>^]��éÜ�ük|u~��/>
^�ü�õ)5, Jp©EUå. 3���ü)º
�, �ò�/>^À>{ÇÚ{|� ]�B\Ó
�8I¼ê�¥, Læ^�Ïf. éu�Ïf�À

�, A1© [25] ®²kL�ã, ò8I¼ê?U�X
e/ª:

F (λ) =
1
4

N∑
i=1

(lnρai − lnρci)2

+
N∑

i=1

(ϕai − ϕci)2

+ a

M∑
j=1

(∆λj/λj)2. (7)

3.2 ������ÉÉÉ555000������êêê¿¿¿AAAéééÜÜÜ���üüünnnØØØ

3��Ó50�¥, é�/>^À>{ÇÚ{
|� ]��éÜ)º�, éu N �ª:, éA
�*ÿ]�´ 2N �; 3��É50�¥, éA�
*ÿ]�´ 8N � (�¹ 2 |Ì{|]�Ú 2 |
9Ï{|]�). 3é��É50��/>^]�
����ü�, �©À�
 2 |Ì{|]�?1
�ü, �Ñ
 2 |9Ï{|]�. Ï��ü�[
O��(J�«
Xe&E: 2 |Ì{|]��
¹
ÎÜ¢S/>�.�k^&E; 2 |9Ï{
|]�¥êâ�êþ?� 2 |Ì{|]�¥êâ
�êþ?��4�. �©ò8I¼ê?U�Xe
/ª:

F (λ) =
1
4

(
b

N∑
i=1

(lnρxy
ai − lnρxy

ci )2

+ b
N∑

i=1

(lnρyx
ai − lnρyx

ci )2
)

+
(
b

N∑
i=1

(ϕxy
ai − ϕxy

ci )2
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+ b
N∑

i=1

(ϕyx
ai − ϕyx

ci )2
)

+ a

M∑
j=1

(∆λj/λj)2. (8)

S�¦)�.ëê?Uþ ∆λ �{�§�

[P TP + aID]∆λ − P T∆L = 0, (9)

ª¥, I �ü Ý
, P =

 P1

P2

, ∆L =

 ∆L1

∆L2

,

P1 =



1
2

(
1

ρxy
a1

∂ρxy
c1

∂λ1

)
1
2

(
1

ρxy
a1

∂ρxy
c1

∂λ2

)
· · · 1

2

(
1

ρxy
a1

∂ρxy
c1

∂λM

)
1
2

(
1

ρxy
a2

∂ρxy
c2

∂λ1

)
1
2

(
1

ρxy
a2

∂ρxy
c2

∂λ2

)
· · · 1

2

(
1

ρxy
a2

∂ρxy
c2

∂λM

)
...

...
...

...

1
2

(
1

ρxy
aN

∂ρxy
cN

∂λ1

)
1
2

(
1

ρxy
aN

∂ρxy
cN

∂λ2

)
· · · 1

2

(
1

ρxy
aN

∂ρxy
cN

∂λM

)
1
2

(
1

ρyx
a1

∂ρyx
c1

∂λ1

)
1
2

(
1

ρyx
a1

∂ρyx
c1

∂λ2

)
· · · 1

2

(
1

ρyx
a1

∂ρyx
c1

∂λM

)
1
2

(
1

ρyx
a2

∂ρyx
c2

∂λ1

)
1
2

(
1

ρyx
a2

∂ρyx
c2

∂λ2

)
· · · 1

2

(
1

ρyx
a2

∂ρyx
c2

∂λM

)
...

...
...

...

1
2

(
1

ρyx
aN

∂ρyx
cN

∂λ1

)
1
2

(
1

ρyx
aN

∂ρyx
cN

∂λ2

)
· · · 1

2

(
1

ρyx
aN

∂ρyx
cN

∂λM

)



, P2 =



∂φxy
c1

∂λ1

∂φxy
c1

∂λ2
· · · ∂φxy

c1

∂λM

∂φxy
c2

∂λ1

∂φxy
c2

∂λ2
· · · ∂φxy

c2

∂λM

...
...

...
...

∂φxy
cN

∂λ1

∂φxy
cN

∂λ2
· · ·

∂φxy
cN

∂λM

∂φyx
c1

∂λ1

∂φyx
c1

∂λ2
· · · ∂φyx

c1

∂λM

∂φyx
c2

∂λ1

∂φyx
c2

∂λ2
· · · ∂φyx

c2

∂λM

...
...

...
...

∂φyx
cN

∂λ1

∂φyx
cN

∂λ2
· · ·

∂φyx
cN

∂λM



,

D =



1
λ2

1

0 · · · 0

0
1
λ2

2

. . .
...

...
. . . . . . 0

0 · · · 0
1

λ2
M


, ∆L1 =



ln
(

1
2

ρxy
a1

ρxy
c1

)
ln

(
1
2

ρxy
a2

ρxy
c2

)
...

ln
(

1
2

ρxy
aN

ρxy
cN

)
ln

(
1
2

ρyx
a1

ρyx
c1

)
ln

(
1
2

ρyx
a2

ρyx
c2

)
...

ln
(

1
2

ρyx
aN

ρyx
cN

)



, ∆L2 =



φxy
a1 − φxy

c1

φxy
a2 − φxy

c2

...

φxy
aN − φxy

cN

φyx
a1 − φyx

c1

φyx
a2 − φyx

c2

...

φyx
aN − φyx

cN



,

w
´�, �©�8I¼êÚ{�§Ñ�Ó5
0�¥éÜ�ünØ�8I¼êÚ{�§ké�
«O. �©�3�üL§¥Ó�Ú\ 2 |Ì{|]
� (2 |Ì{|]��¹kÓ�­��&E), 38
I¼ê¥\\
,���Ïf b(b = 1/2);Ó�é

{�§��
�A�?U.

4 ê��[9¢ÿ]�)º

� ü L § ¥, � 1 i g ? U � . � � 8 I
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¼ ê F i Ú c g � . � 8 I ¼ ê F i−1 � m �
3 F i < F i−1 'X�, éu8I¼ê�´Ä÷v°
Ý�¦��ä,Ó�?1
?U: =1 i g?U�.
��8I¼ê F i Ú�?U�.�8I¼ê F i−1

�m��� G(G = F i−1 − F i, i = 1, 2, · · · , n) �
u�½�°Ý�, ���ü�°Ý�¦. ?U��
`:3ué¢ÿ]�?1�ü�, �1 i g?U�
.c��8I¼ê��v
��, `²d���.
®²ÎÜ¢S/��¹; ¿��ÏL3�üc�
�- G ÷v�°Ý5���ügê, Ó��±k
�;�3é¢ÿ]�?1�ü�, 8I¼êÃ{�

�énØ�.�ü��4��, ÑyÃ{Âñ[Ü
��¹.

4.1 ������ÉÉÉ555���...���üüü¢¢¢���

�©Äkén���É5�. (.��þ!�
�Ó5��m, >{Ç = 100 Ω·m) ©O�
Äu
��É5nØ�À>{Ç�üÚÀ>{Ç{|�
 éÜ�ü¢�±9Äu��Ó5nØ�À>{
Ç{|� éÜ�ü¢�, ¢�(JXL 1, L 2,
ã 1,ã 2 ¤«.

L 1 n���É5�.��ü(J

�.ëê ¢S�. Ð©�. À>{Ç�ü À>{Ç{|� éÜ�ü

h1/km 3 2 2.599499 2.999999

ρ1
1/Ω·m 10 5 14.0331 10.00005

ρ2
1/Ω·m 1 0.5 0.8905001 1.000012

α/(◦) 30 15 15.1662 29.99996

h2/km 7 4 4.160294 7.0001009

ρ1
2/Ω·m 5 3 2.950503 5.000055

ρ2
2/Ω·m 0.5 0.3 0.3522 0.500019

β/(◦) 60 30 26.6257 60.0001

�é[ÜØ� 0 4.45 × 10−1 3.51 × 10−1 1.05 × 10−5

�üS�gê 18 g 5 g

5: ªÇ� 103—10−5 Hz, ¥éê�m�©Ù, hi ��þ, ρ1
i Ú ρ2

i �1 i �>5Ì¶��þ�>{Ç, ü � Ω·m, α, β ©O��
�É5�ÿþ¶�>5Ì¶�Y�.

L 2 Äu��Ó5nØ��ü(J

�.ëê Ð©�.
À>{Ç{|� 

Ð©�.
À>{Ç{|� 

éÜ�ü (TM) éÜ�ü (TE)

h1/km 2 2.314 2 2.133

ρ1/Ω·m 5 6.897 0.5 2.317

h2/km 4 14.538 4 5.265

ρ2/Ω·m 3 2.004 0.3 2.058

�üS�gê 10 18

5: ªÇ� 103—10−5 Hz, ¥éê�m�©Ù.

ã 2 Ð«
Äu��Ó5nØ9��É5n
Øé�.>5(���ü(J. dL 1 ¢�(J�
�, é��É50��/>^êâ?1�ü)º,
üÕ¦^À>{Çêâ�üJ±��n���ü
(J, �ü(JÃ{k��N¢S/>�.. ¦^
À>{ÇÚ{|� êâéÜ�ü�(JL², Ø
Ø3�ü°Ý!©EÇ, �´�ü��mÚS�g
ê����¡, Ñ��²wÐuüÕ¦^À>{Ç

êâ�ü�(J¿���
�ü�8�Ú°Ý�
¦. dã 1 À>{ÇÚ{|� �[Ü­���,
L 2 ¥©O^ TE, TM �ª�üO��Ñ�>5(
�nØþAéÐ�NÑ�.�>5(��¹, �¢
SþÄu��Ó5nØ?1�ü)º, ���/�
&EÚ>5(�¬�¢S�¹�)é���É,A
O´ÿþ¶Ú>5Ì¶mY��Ý���. ÿþ¶
Ú>5Ì¶mY��Ý����¹, �©ò3é¢

129101-4
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ÿêâ�ü�`².
Ä u � � É 5 � ü ¢ � � � ½ � ° Ý �

� 1 × 10−3, �ü(å�üÕÀ>{Ç�üÚÀ
>{Ç{|� éÜ�üéA�8I¼ê�©O
� F 18 = 29.11275 Ú F 5 = 5.089 × 10−8. éu�
g¢�5`���S�gêÒ�±���ü8�,
vk7��½L$�°Ý, e¡�©ò?Ø��E
,��¹.

ã 1 Äu��Ó5nØ�¢ÿêâ��ü[Ü­� (a) À
>{Ç�ü[Ü­�; (b) {|� �ü[Ü­�

Ï�c©®²`², üÕ|^À>{Çêâ�
üéu)û��É5¯Kvk?Û¢S¿Â, ¿�
^��Ó5nØ�ü)º��É5�.�ØU�
�÷¿��J. �©éo���É5�. (.��
þ!��Ó5��m, >{Ç = 100 Ω·m) =�

Äu��É5nØ�À>{ÇÚ{|� éÜ�
ü¢�, XL 3 ¤«.

L 3 ��ü(Jw«, XJ°Ý�Ukc²
��½3 1 × 10−3, �ü(å�8I¼ê F 6 =
7.07 × 10−4, � ü ( J é u � N � �Ó5 p {
CX�Ú1����É5��>5(�k�Ð
�Ly, �é u1n���É5���N� ý
¢�¹�O��, �Ì���ÉLy3 ρ2

2 Ú ρ2
3

� > { Ç � þ. �¼ � � Ð � � ü � J, � �
ò ° Ý � � ½ 3 1 × 10−7, � ü ( å � 8 I ¼
ê F 28 = 4.15 × 10−7, �ü(JÓ¢S/>�

.=k[���O, �±k���NÑý¢�/>
�.. � ρ2

3 �>{Ç��Ø
n�,íä�´du
§�>{Ç��éu§�>5Ì¶��þ�þe
ü��>{Ç� (ρ2

2 Ú ρ4, Ó� 100 Ω·m)�p{,
�üL§¥É�þeü��$>{Ç��K�; ,
	, �g¢��üS� (1 28 g) (å���é[
ÜØ��n���É5�.�ü(å���é[
ÜØ��', ��3X����É, ù�´du ρ2

3

�>{Ç�[Ü�J��E¤�.
éu��E,�o���É5/>�.5`,

ë��ü�ëê���O\, �.ëê¤U|¤
�/>�.«a���O\, ùÒ��ü�õ)5
¯K�5
�Ó50���E,��¹, ù�´E
¤ ρ2

3 �>{Ç�[ÜØn���Ï��.

ã 2 �.>5(�9�ü(J
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L 3 o���É5�.��ü(J

�.ëê ¢S�. Ð©�. À>{Ç{|� éÜ�ü

h1/km 3 2 3.0402 3.00013

ρ1
1/Ω·m 500 300 499.647 499.995

ρ2
1/Ω·m 500 300 498.955 499.9903

h2/km 7 4 6.9196 6.9969

ρ1
2/Ω·m 10 5 10.5796 10.0316

ρ2
2/Ω·m 100 50 90.909 99.8347

β/(◦) −50 −30 −50.524 −50.014

h3/km 10 6 9.3911 9.97671

ρ1
3/Ω·m 2 5 1.8656 1.99492

ρ2
3/Ω·m 200 100 122.219 192.337

θ/(◦) 20 40 20.104 20.0007

�é[ÜØ� 0 5.78 × 10−1 6.44 × 10−2 4.65 × 10−3

�üS�gê 6 g 28 g

5: ªÇ� 103—10−5 Hz, ¥éê�m�©Ù. β, θ ©O���É5�ÿþ¶�>5Ì¶�Y�.

4.2 ¢¢¢ÿÿÿ���///>>>^̂̂]]]������üüü

��y§S�¢^5, À�
äk>5��É
5/�A���/>^]�?1�ü¢�, Tÿ
: (N41◦ 00′, E88◦ 00′) u#õ©p7�/>�,
��¥�Vä�, H��)à, ��yêâ�þÀ
�
ªÇ� 320—0.00114 Hz �m�êâ?1�ü.
3?1�ü�céêâ?1
�
7��ý?n,
Xêâ�w�,Ó��ïáÜn�Ð©�.Jøn
Ø�â, ;�3�üL§¥ÑyÃ{[Ü��¹,
é�w��êâ�
 bostic �ü, k|u��(½
�.��êÚz����þÝ±9>{Ç�.

± é¢ÿ�/>^]��?n)ºÑ´Ä
u��Ó5nØ, ©O� TE �ü!TM �ü, �
â®k/�]�©Û�À�Ù¥�«�ªé/�
>5(��/�)º. �`²��Ó5nØÚ�
�É5nØé/�>5(��ü(J��O, �
©é¢ÿ�/>^]�Q�
Äu��Ó5n
Ø�À>{Ç{|� éÜ�ü)º, q�
Ä
u��É5nØ�À>{Ç{|� éÜ�ü
)º.

ïá�o���Ó5 (É5) Ð©�. (.��
þ!��Ó5��m, >{Ç = 50 Ω·m) Ú�ü(
JXL 4, L 5,ã 3,ã 4 ¤«.

L 4 Äu��Ó5nØ��ü(J

�.ëê Ð©�.
À>{Ç{|� 

Ð©�.
À>{Ç{|� 

éÜ�ü (TM) éÜ�ü (TE)

h1/km 0.2 0.1805 0.2 0.184

ρ1/Ω·m 13 12.263 12 11.33

h2/km 0.3 0.314 0.3 0.304

ρ2/Ω·m 1 1.2403 1 0.8865

h3/km 5 6.788 5 5.425

ρ3/Ω·m 60 121.012 15 26.68

�üS�gê 24 35

5: ªÇ� 320—0.00114 Hz, ¥éê�m�©Ù.

ã 3 ´©O^ TE, TM �ª�ü���À>
{ÇÚ{|� �[Ü­�, L 4 ¥´©O^ TE,
TM �ª�üO��Ñ�¢S/��>5(�. ±

 Äu��Ó5nØé MT êâ?1�ü, c<k
À^ TM(H 4z) �ª [26−28] é MT êâ?1?
n)º�«�Ü>5(�; �kÆö©O¦^ TE,

129101-6
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TM �ª�ü)º, `²ü«�ª�ü�Ñ�>5
(�äk��5 [29,30]; d	, �kÆöé MT êâ
©O?1 TE, TM �ª�ü, L² TE �ª����
ü(�3�Ý��þ�O(/�N¢S�., TM
�ª��ü(�3î�þU�O(/�N¢S�
. [31]. éu�©��ü(J5`, eÄu��Ó5
nØ�«/��>5(�, TE Ú TM �.��ü
(J�3Ø��5, �ÃØÀ� TE �´ TM �ª
ÑÃ{O(!Ün��«ý¢&E.

L 5 Äu��É5nØ��ü(J
�.ëê Ð©�. À>{Ç{|� éÜ�ü

h1/km 0.2 0.3467

ρ1
1/Ω·m 13 12.168

ρ2
1/Ω·m 12 11.203

α/(◦) 5 4.771

h2/km 0.3 0.3051

ρ1
2/Ω·m 1 0.7562

ρ2
2/Ω·m 1 0.5853

β/(◦) 5 3.348

h3/km 5 9.3783

ρ1
3/Ω·m 60 136.373

ρ2
3/Ω·m 15 22.5801

θ/(◦) 30 1.733

�üS�gê 31 g

5: ªÇ� 320—0.00114 Hz, ¥éê�m�©Ù. α, β, θ ©O
���É5�ÿþ¶�>5Ì¶�Y�.

ã 3 Äu��Ó5nØ�¢ÿêâ��ü[Ü­� (a) À
>{Ç�ü[Ü­�; (b) {|� �ü[Ü­�

ã 4 ´Äu>5��É5nØ�ü���À
>{ÇÚ{|� �[Ü­�, L 5 ´�üO�
�Ñ�¢S/��>5(�. �ü(J�«
3
fÜ/�¥�3ü�Ó�${�, þÝÑ��, Ñ
�¹
Ø�²w�>5��É5(�, �>5Ì
¶�ÿþ¶Ñ�3��Y�, 1���>{Ç��
1������êþ?; �Ü/�¥�3��²
w�>5��É5(�, l�ü(J5w�þAT
3 9.38 km, �ü�>5Ì¶þ�>{Ç���3 6
�±þ, �>5Ì¶�ÿþ¶�Y�é�.

ã 4 Äu��É5nØ�¢ÿêâ��ü[Ü­� (a) À
>{Ç�ü[Ü­�; (b) {|� �ü[Ü­�

(Üÿ:9NC�E �Ú/��¹, é�
ü(J�±�Xe)º (ã 5 ¤«): 1��Ø
� 350 m þÝ�HUì¥°�©�ìcöÀÈÔ,
��tÑ. �uÿ«íÿ^�ZÂ, �uþã�, L
��tÑ�ÈÔ¹YÇé�, Ï
>{Ç�p. T
��ÈÔ�ÉHUì�,�K�, äk�f�>5
��É5; 1��þÝ� 310 m,�Ø¢§Ý�$�
�ÈÔ, du�u�^éT�Ý�YK�é�, í
ÿT��ÈÔ´¹Y�, Ï
>{Çé$. T�É
�E@Ø�^�~�f, >5��É5��; 1n
�þÝ� 9.34 km, �´l�ü(J5wíÿ�þ
AT3 9.38 km. íÿT��¥°�©�ìc�P
�Ø¢§Ý�p��ÈÔÚÄñ (�Ü), Ø¢§Ý
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p, ¹Yé�, Ï
>{Çép. UìEì���,
¦�ìó�H�üý*Ð@Ø, HUì¥°�©�
éÙHÜ (ÿ:¤3Ü ) r���E@Ø�^K
��T�, �U¦Ù/�u)½º, /�¥�ÈÔ
�â9¶Ô�âÂ�CH��@Ø, /¤ÀÜ��

½��E, X¶Ô.��n�, ù
½��E´E
¤/�>5��É5�­��Ï. T�ü�>5Ì
¶þ�>{Ç���3 6 �±þ, �>5Ì¶�ÿ
þ¶�Y�é�, �ÙÂ��«�þ�EÌAå¶
�� ��.� � � � � � � � � 	 
� � 
 � � � � � � �� � � � � � � �� � � � � �� � � � � �� � � � � �

 !" !!# !! � � 
 � 
 � � � � �# !"� $ � � � � � % & 	 
� � � ' � � 
 � � �( � ) � ) � * �# "! � � � � � � � � � �# ""� + � , � � � - � 	 
� � � � � � ' � � �. � � � � ) ) �# /! � 
 
 � � � � � �# /"  "! /!  ""  /"
ã 5 Äu��É5nØé¢ÿêâ�ü(J�/�)º

3é¢ÿ MT ]�?1�ü?n�, �½°Ý
�� 1 × 10−6, �uénØ�.�ü�� 1 × 10−7,
´Ï�¢ÿêâ¥�¹
�«D(�K�, �¦
°Ý���¬���üS�Ã{Âñ[Ü. 3�
g�ü(å�, 8I¼ê�� F 31 = 0.8854824,
o�nØ�.�ü(å��8I¼ê� F 28 =
4.15 × 10−7, üg�ü(å��8I¼ê���
3 6 �êþ?, �°Ý���� 1 �êþ?. w,
XJ3�üL§¥^8I¼ê�5�ä´Ä��
�½�°Ý�, òéJ¼�n���ü(J, ¿�
3õê�¹e¬ÑyÃ{Âñ[Ü��¹.

5 ( Ø

�©Äu Pek � [18] ��ünØ, é Marquardt

�ünØU?�, A^3é��É50� MT ]�
��ü)º,ÏLénØ�.9¢ÿêâ��ü)
º, �Ñ
±e(Ø:

1. �©òc<Äu��Ó5nØ�À>{Ç
Ú{|� éÜ�üúª, �â�G��É50
��A�, ²Lí�Cz, U?��é��É50
��/>^À>{ÇÚ{|� éÜ�ü�úª,
ÏLé��É5�.��ü¢�, �y
nØ�
�(5.

2. 3�üc°Ý� G ��½¬é�ü°Ý!
S�gê�E¤ØÓ§Ý�K�,AO´é¢ÿê
â�ü�, du3êâæ8L§¥�«Ï��K�
E¤êâ�þ�¯K, ��8I¼ê F ØU��¢
��.�ü¥�v
�;Ó�3�üc·�Ã{Ï
L²��Ñ��°Ý (°Ý��, �.Ø
O(; °
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Ý��, Ã{Âñ[Ü) -�ü�(J�.ÎÜ¢
S/��¹, ¤±À� G ��O F �é´Ä÷v
°Ý�¦��ä, �ÎÜ¢S�¹.

3. ¢�(JL², ^ MT À>{ÇÚ{|�
 éÜ�ü, ����ü(J3�ü°Ý!S�g
ê!©EÇ°ÝþÑU
é/>�.���~Ð
��N�J. �, �X/>�.�\E,, �ü(J

¬ÅìC�, E¤ù«�¹��Ï´du�.ëê
�O\¬�)�õ)5¯K�5�õ�|Ü�¹,
���Cê.

4. MT êâ¥�«�>5��É5y�, XJ
Ø�>5��Ó5y�«©, ©ª¦^��Ó5n
Ø�ü)º, ���(JÃ{O(!Ün��«/
�>5&E, ¿¬Ñyg�gñ��¹.
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Magnetotelluric joint inversion for anisotropic
conductivities in layered media∗
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Abstract

The electrical anisotropy in the crust and the upper mantle is the main link among geoelectrical model, underlying structure, and

tectonic model. In recent years, great attention was paid to this phenomenon, which promotes the new research towards the structure

model of electrical anisotropy and inversion theory. According to the Marquardt’s inversion theory, in the paper we first improve the

weighting factor and apply it to the apparent resistivity and impedance phase joint inversion. Then, the detailed example analysis of

them proves the corrctness of the mentioned theory. Additionally, the processing and the interpretation of the measured magnetotelluric

data in northwest of china not only indicate the practicability of the theory, but also provide a new method for the future research of

deep electrical structures.

Keywords: magnetotelluric joint inversion, anisotropic conductor, Marquardt’s algorithm
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