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Truwong dién tu

Luan diém tht nhat:
Dién truong xody

IL Phuong trinh Maxwell-Faraday

Xét mot mach dan kin (C) dit trong tir truong bién thién. Ste dién
dong cam tng co thé xac dinh bang hai cach sau:

! !

e =99 __drggs e, = {Edl
dt  dts (€)
' —_
N oB - Phuong trinh
§Ed| = I ot dS « Maxwell-Faraday

(C) S dang tich phan
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Truwong dién tu

Luan diém tht nhat:
Dién truong xody

IL Phuong trinh Maxwell-Faraday

C6 thé viét phuong trinh Maxwell-Faraday dang vi phan dua vao dinh
1y Stokes nhur sau:

fEdI —jrotEdS = —I—dS
(C) [
Theo dinh 1y Stokes

m=) rOtE — _@ < Phuong trinh Maxwell-Faraday
bt dang vi phan
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Truwong dién tu

l

Luan diém tha hai:
Dong dién dich

Biéu thirc ciia mat d6 dong dién dich

Xét hai ban tu dién ¢6 dién tich S va ¢o tich dién tich mat trén bé mit
ban tu. Theo dinh 1y Gauss ta co: o
- = - dD do _
(2'{ dt dt
S _:dD_ldQ_idich_j
f DdS % dt S dt S dich

(S) (S)

—

ms) D=0 = Jyicn = ab mat do dong dién dich
dt
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Truwong dién tu

l

Luan diém tha hai:
Dong dién dich

Phuong trinh Maxwell-Ampere
Theo nhu phan trén thi dong dién toan phan phai bao gom dong dién

dan va dong dién dich. Nhu vay dinh luat Ampere theo diéu chinh cta
Maxwell s€ nhu sau:

- — — mé TO al — Tdan + Tdich
fHA = 1,510, = § JadS N

= - -~ oD
(N (S) va = E; Jy = —
Jdan 7/E Jdl h at
# ff I:idr = ] + 8_D d§ - Phuong trinh Maxwell-
(1 (S) dan ot Ampere dang tich phan
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l

Luan diém tha hai:
Dong dién dich

Phuong trinh Maxwell-Ampere

C6 thé viét phuong trinh Maxwell-Faraday dang vi phan dya vao dinh
1y Stokes nhur sau:

oD

fH §rotH ds = ff Jda”+_at dsS
(1) T (S) (S)
Pinh ly Stokes Dinh luat Maxwell-Ampere
# rotH = J + 8_D - Phuong trinh Maxwell-
dan

ot Ampere dang vi phan

ongThanCong.com
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Vi du: mat do dong dieén

Pién trworng trong mot tu dién phang cé dang E = E, sin(«t)

voi E,, tan so f, khoang céach gitra hai ban d, dién dung cua tu
dién C la cac dai lwong da biét. Tim:

1. Gia tri cwc dai cua dong dién dich.

2. D6 dan dién. Biét gia tri cwc dai cua dong dién dich béng mot

nlra gia tri cwc dai dong dién dan. R =
Jdan T 7/E
i = j S S= ca H
dich idlch gog :> 7/ _ Jd_?n
7 oD E
dich —
ot . A
. _ Idichrnax _ O'5Idanmax
| D =g,k | _ - . -
Y = JdichmaxS — 0'5JdanmaxS
| ichmax

— Jdan%m: 2 Jﬁdichmax
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Truwong dién tu

Truong dién tir va hé
phuong trinh Maxwell

Truong dién tu

T hai luan diém néu trén cua Maxwell cé thé dua ra két luan 1a tur
truong bién thién lam xuat hién dién truong bién thién VA dién
truong bién thién thi sinh ra tir truong bién thién. Do d6 ma trudong
dién E va truong tir B lan truyén trong khong gian dudi dang song,
go1 la song di¢n tu.

Truong dién tt c6 mang nang luong.
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Truwong dién tu

Song truong dién tur

Xét moi trudng truyén song trong chan khong hodc dién moi. Q=0

_ — N _ o -
divD = p divD =0 rot.rotk = ~ o rotB
divB =0 divB =0 rot.rotE = V.divE — V2E =-V’E
5 . oD OE
— D — . B rOtB = ,u,uOI’OtH = /’lﬂo — =& /ulu -
rotE:_@ rotE:_@ ot 1 0770 ot
3 = D ~ oD & o My
rotH =& + — rotH = —
£ [
1 A ’ . A ‘ 2 — 1 82 E
Phuong trinh truyén song cho dién truong V' BE -7 57 =0
1 6°B

=0

Phuong trinh truyén séng cho tir truong =~ V2B —
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Truwong dién tu

: \ 1
Xet van toc truyen song V=
\/‘Cgoﬂﬂo
—_ - L = ]i =3.10°m/s=c
V otlo \/ L 47107 \/ _
47z.9.10 9.10
C

N 7

Trong d6 ¢ 14 véan toc anh sang trong chan khong. Nhu vdy anh sang
cling co tinh chat dién tu.

Pit N =./&u , n goi la chiét suat tuyét doi cia moi truong. Do n>1

nén van toc truyén song dién tir trong moi truong khac chan khong co:

C C
V=—r==-"<C¢C

Jae n
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Truwong dién tu

Séng dién tir don sac phang

Song dién tir duogc goi 1a don sic phang néu thoa man cac diéu kién
Saul.

1. Song dién tur 1a sdng ngang chi phu thudc vao mot toa do.

2. Ca dién trudng va tir truong déu vudng goc voi phuong truyén song
va tao thanh tam dién thuan nhu sau:

E x H = phuong truyensong

3. Pién truong va tir truong dao dong cung pha, va tri s6 théa man

phuong trinh:
\/go‘E‘ :\/ﬂﬂo‘H‘

ngThanCong.com https://fb.com/tailieudientucntt
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Cho biéu thtrc cam tng g tir ctia song dién tir don sac phang:
B =3.10"® cos(1007t —107° ) (T)

t do bang gidy, X do bang m. Tim biéu thic cudong do dién trudng
E cua song dién tu do.

)
_m

||

3
@ T

B =y F = A =

L,

L —=3.10°m/s=c

Voo

— E =9¢0s(1007t —107° ) (V/m)

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vector cuong d6 dién truong cua mot truong dién tir ¢ dang:

E(z,t)=15cos(624 —47.10°2 ), (T)

t do bang gidy, z do bang m. Tim vector cuong do tir truong clia
song dién tu do.

oB

rotE = - ==
ot

rotE =

—_

gxm%‘mxml

— dB = —rotE.dt
— B = —j rotE.dt
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X éy éz
rotE:i C :é’X.O—*y(O—aEXj e OzaEXé’
OX oy oz 0z Z
E, 0 O
82
= —[ ()~ 47.10° 15sin(62t — 47.10 %z )dt&,
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Truong dién tir va hé
phuong trinh Maxwell

Nang lugng tru:(‘)’ng dien tu W

—) —)

W =W, +W._ j dV+j—dv

(5 =

W=W, +W_ = S - Mat d6 nang lwong truong dién ti
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Truong dién tir va hé
phuong trinh Maxwell

Cong suat truong dién tir P

P:jéxﬁ.ds? :jﬁ.dST
S S

—_— —_—

II=ExH -wmatads cong suét trvong dign to
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Vi du: Céong suat

Coi rang may burc xa song vo tuyén 1a chat diém va sy hap thu
nang luong bdi moi truong 1a khong dang ké. Khi ting khoang
cach trong lién lac vo tuyén vGi tau vil tru 1én 4 1an thi cong Suat
clia may phat can phai ting 1én bao nhiéu lan?

P:jﬁ.d§=HS
S

—_

P =TIIS, =I14xr°?

P, T4z (4r) _

16
= 147 r?

—
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Truwong dién tu

Truong dién tir va hé
phuong trinh Maxwell

H¢ phuong trinh Maxwell

La hé gom 04 phuong trinh dit trung truong dién tir. Cac phuong
trinh 1an luot 1a:

1. Dinh ly Gauss cho dién truong

2. Dinh ly Gauss cho tir trudng

3. Dinh luat Maxwell-Faraday

4. Dinh luat Maxwell-Ampere

Hé phuong trinh Maxwell c6 thé viét & 02 dang:
a. Tich phan
b. vi phan
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Truong dién tir va hé
phuong trinh Maxwell

H¢ phuong trinh Maxwell dang:

Tich phan Vi phan
§ DdS = Q 1. Gauss cho dién divD = p
(S)
§ BdS =0 2. Gauss cho tw divB =0
(S) —
. 3 . - oB
§ Edl _J' @ds 3. Maxwell-Faraday rotE = ——
ot ot
(C) S ~
_ . 3 ) - -~ = 0D
if Hdl = § (75 _|_6_Djd5 4. Maxwell-Ampere rotH = & +—
5) ot ot
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Ning luong tdt = W =W, +W, =I( S+ 2 j ]
Q Mat d6

A
Cong suattdt p :j = xH.AS = jl:I.dS
S S

Mat d6 dong dién ~ . . o B
toan phan Jiotat = Jaan T Jaich YONQAO  Jy,, = 7E; lyicn = E
Tich phan Hé phuong trinh Maxwell dang: Vi phan
:f [3d§ =Q 1. Gauss cho dién diV[_j = p
(S)
BdS =0 2. Gauss cho tir divB =0
s) .
§ Edr — J' aBdé’ 3. Maxwell-Faraday rotE = _@
(C) s Ot ot
oD

§de _ (Tdan +@jd§ 4. Maxwell-Ampere rotH = jdan +—
(S)
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Séng dién tir don sac phang
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