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第2章静电场中的物质与电场能量
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1. 导体 (Conductor)
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2. 绝缘体 (insulator)
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3. 半导体 (Semiconductor)
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– Si, Ge
– GaP, InSb, InAs,GaSb,GaAs, GaN, SiC.
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4. 超导体 (Superconductor)
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5. 等离子体 (Plasma)
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第2章静电场中的物质与电场能量
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§2.1 静电场中的导体

17

§ 2.1.1 ¦%¬

ågKæçè(éZ

3Ä(¿�(éÔÕêÔtëìí

ègKoî()ï»ðñ(é1�gKÈòóô�Ê(é

è()õö�gKoî

÷,gKÈ(éøS_Y

|,è(ùú

Electrostatic equilibrium
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静电平衡导体的电荷分布
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静电平衡导体的电场分布
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§ 2.1.3 ¦%=ØÙ Ú5Û
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§2.2 电容与电容器

33

§ 2.2.1 Iw=%¨

1. ÜÝIw=%¨
• è(ùú_`gK.oî()ÒXÁaÄ[àbLcd
M�th

• +egKàbLc5^1(éøSÞ6(ÅÍwfh

• +egKàbLc5^1gK.(gÞ6(ÅÍwfh

• C Ú__`gK.(h (Capacitance)hijkgK�l
t(gê.mn(Å.$kh

• oÞgK.àbLcÞpqrshÞ()Ç(gtsh

Capacitor:  A device used to 
store an electric charge.
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§2.3 静电场中的介质

49

§ 2.3.1 &G:-. Dielectric material

50

• �çW&�Î1(h�¬k

• �çW&�Î1�(øS¦�FøS©�^¬

Relative Permittivity
Dielectric Constant

51

电介质 相对介电常数
(er)

介电强度
(kV�mm-1)

干燥空气 1.0006 4.7
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3. 极化强度与电场的关系
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§2.4 静电场的能量
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−q!𝑈" 𝑟!* + 𝑞!𝑈" 𝑟!+ = q! 𝑈" 𝑟!+ −𝑈" 𝑟!* = −q! 𝐸" 3 𝑙

= −q! 𝑙 3 𝐸" = −𝑞!𝑙 3 𝐸" = −�⃗�! 3 𝐸"
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𝐸" 𝑟 =
3 �⃗�" 3 𝑒)!" 𝑒)!"− �⃗�"

4𝜋𝜀$𝑟!"#

�⃗�! 3 𝐸" = −
3 �⃗�" 3 𝑒)!" �⃗�! 3 𝑒)!" − �⃗�" 3 �⃗�!

4𝜋𝜀$𝑟!"#

�⃗�" 3 𝐸! = �⃗�! 3 𝐸"

𝑊 =
1
2
�⃗�" 3 𝐸!+ �⃗�! 3 𝐸"

= −
3 �⃗�" 3 𝑒)!" �⃗�! 3 𝑒)!" − �⃗�" 3 �⃗�!

4𝜋𝜀$𝑟!"#

(°H¿|.ÒÓÔÕ$58¶Ö`9:{|.ÒÓ"¾1
Ø¶Ö`𝑟!", �⃗�", �⃗�!;<|.ÒÓ¶ë

+e'(°H¿[Ô=K159>?ké159r²k
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²û1=
�⃗�" �⃗�!

W= −
3 �⃗�" 3 𝑒)!" �⃗�! 3 𝑒)!" − �⃗�" 3 �⃗�!

4𝜋𝜀$𝑟!"#

�⃗�" 3 𝑒)!" = 𝑝" �⃗�! 3 𝑒)!" = 𝑝! �⃗�" 3 �⃗�! = 𝑝"𝑝!

W= −
3𝑝"𝑝!−𝑝"𝑝!
4𝜋𝜀$𝑟!"#

= −
𝑝"𝑝!
2𝜋𝜀$𝑟!"#

W< 0 ü(°H¿ÒÓ@Ù
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²û2=

�⃗�"

�⃗�!

W= −
3 �⃗�" 3 𝑒)!" �⃗�! 3 𝑒)!" − �⃗�" 3 �⃗�!

4𝜋𝜀$𝑟!"#

�⃗�" 3 𝑒)!" = �⃗�! 3 𝑒)!" = 0

�⃗�" 3 �⃗�! = 𝑝"𝑝!

W=
𝑝"𝑝!
4𝜋𝜀$𝑟!"#

W> 0 ü(°H¿ÒÓ1A

²û2=

�⃗�!

�⃗�" 3 𝑒)!" = �⃗�! 3 𝑒)!" = 0

�⃗�" 3 �⃗�! = −𝑝"𝑝!

W= −
𝑝"𝑝!
4𝜋𝜀$𝑟!"#

W< 0 ü(°H¿ÒÓ@Ù

�⃗�"
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§ 2.4.3 %¨�=(P
Q

-Q

U

ØHF()_Q1(g_U

êHF()_-Q1(g_0

HF{|()_01(g>0

(h�.è($_=
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(h�.mn.$Å_=

(h�.$Åmn�BC�

• (HFØ�

HFØr()1r(gh

• HF{|.�|�

�|È�r()h

2�|Èr¹é¼1¹é¼9Í�n�.h
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• �r()./0r�r$Å�

• �r(é./0r�r$Å�

a*:;r±

û+(ÑS

a*Í�rh

r()str(éè�r(é1st��r()h

(h�.$Åmn�(éÈ
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§ 2.4.4 %§=P«
(h�.mn.$Å_=

$Åmn�(éÈ1N59()Øh

Õ¸¹(é.r£Å(oDh
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电场的能量密度

(é.$ÅÏS=?@K�(é.$Å

EI�FGÄÞßKëþÉ<?�Î.ùÿF(h�.g
N(129HIJÕ

XHIêë1(é.$Å:Õ$ÅÏS34�,=
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�û�þK(AÄ��_RA.ÁÂKÆM*��_RB.þKgK
ÁLÌÍ1[|Þß�(x�_e.<?�ÎhÁÂ6(_Q1Á
L6(_-Q1ÄS<_Lh$M%&'ñh)=
¦1©(é.$ÅÏSw¦2©(é�$ÅWh(3)NpW=Q2/(2C)

�Î�(1) Ä-±t£�

!

!
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�Î�(1) Ä-±t£�
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(2) �$Å_=

124

(3) (éøS_=

(g}_=

125

NOh

P](é$ÅÏSo|G9ÛÍ�ÈùÿF(h�g®.1

29XÞr�Î.ÁÂL(h��Í`h
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能量的概念

è($ËÒÓÔÕ$Ë3$Ë(g$

è($9=*6(×,.$Åh

QÝ{r6(K.3$ÆÒÓÔÕ$h

X`.()×,15n�3$.RS1è($o$9ÒÓÔÕ$h

(g$9M*6(K�J(éÈ.$Åhij.9J(éXÑ
6(K.ÔÕ$15TÇJ(éÜ7.$Åh
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练习
ùÿF(h�î�_S1ûS_dh�[ù�UÈæç�(x�
_𝜀.(�Îh)=
¦1©ù�UÆú�U1B%.(éøS¬w

¦2©(h�.(h9ÒÓ�

¦3©ü�UÈ1(é.$ÅÏSK_ÒÓ�

¦4©(h�.�m$9ÒÓ�

d𝜀
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