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静电场 稳恒磁场 

电荷周边，对电荷有作⽤⼒ 稳恒电场，电流，磁针有作⽤⼒ 

𝐹 = 1
4𝜋𝜖0

⋅ 𝑞𝑞0𝑟2 𝒆𝒓	 d𝐹12 = 𝜇0
4𝜋 ⋅ 𝐼1𝐼2d𝑙2 × (d𝑙1 × 𝑒12)

𝑟122
 

𝐸 = 𝐹
𝑞0
	 𝐵 = 𝐹

𝐼𝐿 ,   𝐹 = 𝐼𝑙 × 𝐵 = 𝑞𝑣 × 𝐵

= 𝑚× 𝐵 

𝐸𝐴𝐿𝐿 = 𝐸1 + 𝐸2 = ∑𝐸𝑖
𝑁

𝑖=1

= ∫ 𝜌𝑑𝑉
4𝜋𝜖0𝑟2

= ∫ 𝜎𝑑𝑠
4𝜋𝜖0𝑟2

= ∫ 𝜆𝑑𝑙
4𝜋𝜖0𝑟2

	

d𝐵 = 𝜇0
4𝜋 ⋅ 𝐼d𝑙 × 𝑒𝑟

𝑟2  

 

点电荷 𝐸 = 1
4𝜋𝜖0

⋅ 𝑞𝑟2 𝑒𝑟 导线 𝐵 = 𝜇0𝐼
4𝜋𝑎 (𝑐𝑜𝑠𝜃1 − 𝑐𝑜𝑠 𝜃2) 

𝐵mid = 𝜇0𝐼
2𝜋𝑎 𝑐𝑜𝑠 𝜃 

𝐵∞ = 𝜇0𝐼
2𝜋𝑎 

𝐵∞
2

= 𝐵∞
2  

𝐵ext = 0 

偶极⼦ 𝐸 = 𝑞𝑙

4𝜋𝜖0(𝑟2 + 𝑙2
4)

3
2

 圆环 𝐵 = 𝜇0𝐼𝑅2

2(𝑅2 + 𝑧2)
3
2

 

𝐵 ≈ 𝜇0𝐼
2𝑅 𝑒𝑛 

导线 𝐸mid = 𝑞𝑙
4𝜋𝜖0𝑟2

= − 𝑝
4𝜋𝜖0𝑟3

 

𝐸ext = 2𝑞𝑙
4𝜋𝜖0𝑟2

= − 2𝑝
4𝜋𝜖0𝑟3

 

𝐸 = 𝜆
2𝜋𝜖0𝑑

 

𝐸𝑥 = 𝜆
4𝜋𝜖0𝑑

(sin 𝜃2 − sin 𝜃1) 

螺线管 𝐵 = 𝜇0𝑛𝐼
2 (𝑐𝑜𝑠 𝛽2 − 𝑐𝑜𝑠 𝛽1) 

𝐵∞ = 𝜇0𝑛𝐼 

𝐵∞
2

= 𝐵∞
2  



𝐸𝑦 = 𝜆
4𝜋𝜖0𝑑

(cos 𝜃2 − cos 𝜃1) 

𝐸 = 𝜎
2𝜖0

𝑛 

 

⾼斯定理 稳恒电场 

电通量 

𝜙𝐸 = ∯𝐸 ⋅ 𝑑𝑆 = 1
𝜖0
∑𝑞𝑖
𝑖

 

∮𝐸 ⋅ 𝑑𝑙
𝐿

= 0 

磁通量 

𝜙𝐵 = ∯𝐵 ⋅ 𝑑𝑆 = 0 

∮𝐵 ⋅ 𝑑𝑙
𝐿

= 𝜇0∑𝐼𝑖
𝑖

 

  

 

磁介质 电介质 

磁化强度 M，B' 

磁场强度𝐻 = 𝐵

𝜇0
−𝑀 

∮𝐵 ⋅ 𝑑𝑙
𝐿

= 𝜇0∑𝐼 + 𝜇0∑𝐼′ 

极化强度 P，E' 

电位移⽮量𝐷 = 𝜖0𝐸 + 𝑃 

∯𝐸 ⋅ 𝑑𝑙 = 1
𝜖0
∑𝑞 + 1

𝜖0
∑𝑞′ 

∮𝐻 ⋅ 𝑑𝑙
𝐿

= 1
𝜇0

∮𝐵 ⋅ 𝑑𝑙
𝐿

−∮𝑀 ⋅ 𝑑𝑙 
𝐿

= ∑𝐼0	

∯𝐷 ⋅ 𝑑𝑠 = 𝜖0∯𝐸 ⋅ 𝑑𝑆

+ ∯𝑃 ⋅ 𝑑𝑆

= ∑𝑞0 

𝑀 = 𝜒𝑚𝐻 
𝐵 = (1 + 𝜒𝑚)𝜇0𝐻 = 𝜇𝑟𝜇0𝐻	

𝑃 = 𝜒𝑒𝜖0𝐸 
𝐷 = (1 + 𝜒𝑒)𝜖0𝐸 = 𝜒𝑟𝜖 

χm > 0, µr > 1（顺） 

χm < 0,  µr < 1（抗） 

  

𝐻1𝑡 = 𝐻2𝑡 
𝐵1𝑛 = 𝐵2𝑛	

𝐷1𝑛 = 𝐷2𝑛 
𝐸1𝑡 = 𝐸2𝑡 

𝑤𝑚 = 1
2 ⋅

𝐵2
𝜇 = 1

2𝜇𝐻
2 = 1

2𝐵𝐻

= 1
2𝐿𝐼

2	

𝑤𝑒 = 1
2 ⋅

𝐷2

𝜖 = 1
2 𝜖𝐸

2 = 1
2𝐷𝐸

= 1
2𝑄𝑈  



  

静电场 感应电场 

由静⽌电荷产⽣ 由变化磁场产⽣ 

∮𝐸 ⋅ 𝑑𝑆 = 𝑞
𝜖0

 

  

∮𝐸旋 ⋅ 𝑑𝑆 = 0(𝛁 ⋅ 𝑬旋

≡ 0) 

∮𝐸 ⋅ 𝑑𝑙 = 0
𝐿

(𝛁× 𝑬 ≡ 0)	 ∮𝐸旋 ⋅ 𝑑𝑙
𝐿

= −∬𝜕𝐵
𝜕𝑡 𝑑𝑆

𝑆

 

  

 
 


