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Ampere′s law:                 ∇ 𝑋 𝑯 = ( 𝑱 +  휀0

𝜕𝑬

𝜕𝑡
 )                      

Faraday′s law:                                  ∇ X 𝑬 = − 
𝜕𝑩

𝜕𝑡
                         

where                                                𝐁 =  𝝁𝟎𝐇                               

𝜇0 휀0

Ohm′s law:                                         𝐉 = σ𝐄                            

σ

𝐼𝑜𝑒𝑖𝜔𝑡
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휀𝑗 =  −𝑀𝑖𝑗

𝑑𝐼𝑖

𝑑𝑡
,

휀𝑗 𝐼𝑖

𝑀𝑖𝑗

휀2
(𝑃) =  − 𝑀02

𝑑

𝑑𝑡
𝐼𝑜𝑒𝑖𝜔𝑡 =  −𝑖𝜔𝑀02 𝐼𝑜𝑒𝑖𝜔𝑡,

휀1 =   −𝑖𝜔𝑀01 𝐼𝑜𝑒𝑖𝜔𝑡.
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휀1
†

𝐼𝑜𝑒𝑖𝜔𝑡

휀1

휀1
† = −𝑅𝐼1𝑒𝑖𝜔𝑡 − 𝐿

𝑑

𝑑𝑡
𝐼1𝑒𝑖𝜔𝑡 =  −(𝑅 + 𝑖𝜔𝐿)𝐼1𝑒𝑖𝜔𝑡

𝐼1

휀1 + 휀1
† = 0,

𝐼1𝑒𝑖𝜔𝑡 =  −
𝑖𝜔𝑀01

𝑅 + 𝑖𝜔𝐿
𝐼0𝑒𝑖𝜔𝑡 = −

 𝑀01

𝐿
[
𝑖𝜔𝐿(𝑅 − 𝑖𝜔𝐿)

𝑅2 + 𝜔2𝐿2
] 𝐼0𝑒𝑖𝜔𝑡.



22 
 

휀2
(𝑆) =  −𝑖𝜔𝑀12 𝐼1𝑒𝑖𝜔𝑡,

𝑀12

휀2
(𝑆)

휀2
(𝑃)

=  − 
𝑀01 𝑀12 

𝑀02 𝐿
(

𝛼2 + 𝑖𝛼

1 +  𝛼2
),

𝛼 =  𝜔𝐿/𝑅

𝛼
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𝑓(𝛼) = (𝛼2 + 𝑖𝛼)/( 1 +  𝛼2)

휀1(𝑡)

휀1
†(𝑡) 𝐼0𝑢(𝑡)
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휀1(𝑡) =   −𝑀01  
𝑑

𝑑𝑡
[𝐼0𝑢(𝑡)],

휀1
†(𝑡) = −𝑅𝐼(𝑡) −  𝐿

𝑑

𝑑𝑡
[𝐼(𝑡)].

𝑢(𝑡) = 0    𝑡 < 0

          =
𝑡

𝜏
    0 ≤ 𝑡 < 𝜏

= 1    𝑡 > 𝜏

휀2
(𝑃) =   −𝑀02  

𝑑

𝑑𝑡
[𝐼0𝑢(𝑡)] = −𝑀02 𝐼0𝛿(𝑡),  

휀2
(𝑆) =   −𝑀12  

𝑑

𝑑𝑡
𝐼(𝑡) = −

𝑀01𝑀12

𝐿
 𝐼0 [𝛿(𝑡) −

𝑅

𝐿
𝑒−

𝑅𝑡
𝐿 ],

𝛿(𝑡) = 0    𝑡 < 0

          =
𝑡

𝜏
    0 ≤ 𝑡 < 𝜏

= 1    𝑡 > 𝜏.

휀2
(𝑃)

휀2
(𝑆)
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δ

𝛿 =  √
2

𝜎𝜇𝜔

𝜎 𝜔 𝜇
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ω

𝜕𝒉𝒛(𝑡)

𝜕𝑡
=  

2

𝜋
∫ 𝐼𝑚

∞

0

[𝐻(𝜔)] sin(𝜔𝑡)  𝑑𝜔

𝑎𝑛𝑑   
𝜕𝑩𝒛

𝜕𝑡
=  𝜇0

𝜕𝒉𝒛

𝜕𝑡

𝒉𝒛(𝑡) =  −
2

𝜋
∫

𝐼𝑚[𝑯𝒛(𝜔)]

𝜔

∞

0

cos(𝜔𝑡)  𝑑𝜔

𝑎𝑛𝑑   𝑩𝒛 =  𝜇0𝑯𝒛
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μ
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φ
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® from Technoimaging®, is quite popular and used in many EM 

exploration situations.

®
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3𝑚3
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A ∙ 𝑚2

10−17
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𝐇𝑠
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μ μ

μ

μ μ μ
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𝑘𝑚3

𝑘𝑚3 𝑘𝑚3 𝑘𝑚3
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𝑘𝑚3

𝑘𝑚3
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10−2 − 106 
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