Trudng di€n tuw

® Chuong 1 : Khdi niém & phtrinh c¢d ban cia TPT
® Chuong 2 : Trudng dién tinh

® Chuong 3 : TDT durng

® Chuong 4 : TDT bién thién
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3. Trudng dién tir bi€n thién di€u hoa
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Chuong 4 : Trudng dién tir bi€n thién

1. Khdi ni€m chung
1.1. Trudng dién tir bi€n thién
1.2. Pinh nghia th&
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1.1. Trudng dién tit bi€n thién
® dinh nghia : thay ddi theo khong gian & thdi gian

rotH=J+% H -H, =J
rotE=—-%FE —E, =0
= —
«é diVD:p’Dln_DZn:O-
£ divB=0,B, —B,, =0
%ﬂ T 9, o
5 dlv‘]:_a_f’]m_‘]m:_%_r
% L
o D=¢E
B=uH
J=y
® tinh chit séng : vzl/«/,ue
® dong cong sudtdiéntir: P=ExH s
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1.2. Pinh nghia th&

mthé vectd: | divB=0 (IV)
div(rotA) =0 (gtvt)
B =rotA
® thé vo huéng & vecto :
rotE =—2 = —%rot;l =—rot2 (Il & hvtt)
rot(E +%—f‘) =0
rot(gradp)=0 (gtt)

© TS. Luong Hitu Tuin

E+% =—grad@

B t6m lai: B = rotA

® don gidn héa phuong trinh bing cic diéu kién phu

Chuong 4 : Trudng dié€n ti bi€n thién

1. Khdi ni€m chung
2. Thiét 1ap phuong trinh d’ Alembert
€ = const & U = const
2.1. Phudng trinh d’ Alembert
® phuong trinh d’ Alembert ddi véi A
® phuong trinh d’ Alembert ddi vdi @
B t6m lai
2.2. Thé chim
2.3. Phuong trinh song
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® Phuong trinh d’ Alembert dv th€ vecto

rotH = j+% (1)

rotB = uJ + ue

rot(rotA) = uJ + e (—gradp—2) (dn thé)
grad(divﬁ) A= ,uj — grad(ﬂgaa—‘f) —ﬂg% (gtvt, hvtt)
AA— grad(divA + ye%—f’) —ﬂg% =—uj

biéu kién Lorentz :
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divA+ pe2 =0

Phuong trinh d’ Alembert ddi v6i A

AA—,US%= —uJ

® Phyong trinh d’ Alembert dv th€ v6 huéng

p=divD (IIl)
p = EdiVE = £div(-gradp—2) (dn thé)
p=—eAp—eLdivA (gtvt,hvtr)
divA +,u€aa—‘f =0 (Lorentz)
2 9%

p=—EAQp+ue —
Phuong trinh d’ Alembert d6i v6i @
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B Tém lai
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V= 1/«/,u€ : van toc truyén séng
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2.2. Th&€ chim

o P2

f
&

<o g J@=r/wdV
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B
1 _[ pt—r/v)dv
dre y, r

o(t) =

Thay doi ciia “ngudn” khong dnh hudng ngay Iip tifc

dén diém khdo sat
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2.3. Phuong trinh s6ng

® mién khong chira dong dién & dién tich :

A— LA _
AA R =0
1 P _
Ap—5=0
=
E w6 thé ching minh :
o0
g
= AH -L28 -
17 Vv or?
[l
©) L _ 1 9% _
AE-L2E=0

Chuong 4 : Trudng dié€n ti bi€n thién

1. Khdi ni€m chung

2. Thi€t 14p phuong trinh d’ Alembert

3. Trudng dién tir bi€n thién di€u hoa
3.1. Bi€u dién phifc qu trinh diéu hoa
3.2. Hé Maxwell dang phitic
3.3. Hé phudng trinh s6ng dang phiic
3.4. Pinh 1y Poynting dang phic

© TS. Lwong Hitu Tun

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

3.1. Bi€u dién phitc qué trinh di€u hoa

B qud trinh diéu hoa vira c6 tinh cd bdn vira c6 tinh thuc t&

® biéu thic :

E(x, v,2,t) = l:me (x,y,z)cos[wt+¥ (x,y,2)]+...

=
i E =iE /™% 4 =
z - =
é“ E =Re{E.} =Re{Ee’}
=
# B trinh ty tinh todn :
© ® xic dinh vecto bién do phic £
® x4c dinh vectd phic tic thdi E, = Ee’”
® xdc dinh vecto vat ly E=Re{E }
W (inh chat: . %—X N Ja))?c
t

3.2. Hé Maxwell dang phitc

rotH = }/E+8%—§ - rotl?lC =(y+ jq)é‘)EC

rotE = — 2 —>”0tEC =—jouH,
divE = p/ & —divE. = p, /€
= R -
E divH =0 —divH,_ =0
% ® h¢ Maxwell dang phuc :
g
= Y >
= rotH = (y+ jwe)E
=~ = =
©) rotk =—jouH
divE = p/ e
divH =0

khong chita y&u to thdi gian
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3.3. Hé phuong trinh s6ng dang phuc

® mién khong chita dong & dién tich :

© TS. Luong Hitu Tuin
>
AS)
+
g
[l
o

3.4. Pinh ly Poynting dang phic (ty doc)
® dinh ly Poynting dang phuc :

vi phén : —divlg = <p,>+ j2a)[<wm> —<w€>]
tichphan: —¢ _PdS = (p,)dV + j20] [(w,)-(w,)ldV

® vectd Poynting phc :

ExH"
Re{ P}

P=
(P)
B mit do trung binh :
<p1> 277E;121
(w,)=4uH,
(w,)=4eE]
E.=E, +E, +E,

m

Il =
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Chuong 4 : Trudng dién tir bi€n thién
1. Khdi ni€m chung
2. Thi€t 14p phuong trinh d’ Alembert
_ 3. Trudng dién tir bi€n thién di€u hoa
;: 4. S6ng dién tit phing don sic
=  4.1. Pinh nghia
g R N
2 4.2. Thi€t lap phuong trinh
g 4.3. bai lugng déc trung
17
4.1. Pinh nghia
Séng dién tir phang don sic c6 :
® mit dong pha phang L phuong truyén
® £, H khong d8i trén mat dong pha
=
2 mbién thién diéu hoa tin sd o xdc dinh
g wig
E | I‘- i
o '-.',_41‘.__.-.
.u_. r "-:?T _':-""
' ‘H
18
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4.2. Thiét 14p phuong trinh

® phuong truyén 1a phuong z
m gid thi€t: E=E(z) Li,H=H(2)Lli /

rotH = (y+ joe)E  (I) %
= rotE = —jouH (II) 1
2 = | A S —
glxoayhétoad(f):b?y:O:‘Hx=O . ) F
; = E=Ei,H=Hi, y
- |
Z E=Me"“+M, e =E"+E" >
© - . . .
H=3e"-32e"=H"-H"
I'=jou(y+ jowe) =a+jp (a>0)
Z. = jou/T
Zc:E+/H+:E_/H_ 19

an

¢
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Chuong 4 : Trudng dié€n ti bi€n thién

1. Khdi ni€m chung
2. Thiét 1ap phuong trinh d’ Alembert
3. Trudng dién tir bi€n thién di€u hoa
4. S6ng dién tir phing don sic
4.1. Binh nghia
4.2. Thi€t 1ap phuong trinh
4.3. Pai lugng dic trung
® Vin tdc pha
m Hé s6 truyén
B TrG song
® BuGc song

20
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® Vin t6c pha

© TS. Luong Hitu Tuin

Xét séng dién t6i : E'=M;e™"
W gid s : M, =mZ@,,cos
® s6ng dién : E" =me'" e *iPs
E* =me ™ cos(art — Bz+,)i.
® pha : wt— Bz+¢,
® mitdongpha: @t — Bz+@ = const,t = const
mit ddng pha 12 mit z = const L phuong truyén
® van toc pha : v, =dz/dt
wdt — Bdz+0=0
-y
Xét séng ngudc : v,=—0/f

21

an

¢

© TS. Lwong Hiru Tu

® Hé s6 truyén & Trd séng & Budc séng

m Hé sd truyén
I'=\jou(y+ joe)=a+jf | (1/m)

Séng dién tir lan truyén vdi bién do suy gidm theo qui ludt e ~%

® Trd song

10) 10)
2, =2 | L =729 | (@
r Y+ jwe

B Budc song
12 khodng céch giita 2 di€m c6 hiéu pha bing 21
2r=(wt- Pz, +¢)— (0t = fz,+9)
2= p(z,—z)=pA

A=2z/B | (m)

22
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® Ghi chu

JOWE =y + jwe

é:g—jZ
@

&
i I'= jo\ ué
5 - Ve
172}
[l
©
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Chuong 4 : Trudng dié€n ti bi€n thién

1. Khdi ni€m chung

2. Thiét 1ap phuong trinh d’ Alembert

3. Trudng dién tir bi€n thién di€u hoa

4, S6ng dién tir phing don sic

5. Sdtpds truyén trong dién moi 1y tudng
5.1. PBai lugng dac trung
5.2. Nhan xét
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5.1. Pai lugng dic trung

W oid s :
® dién moi dong nhat, 1y tudng (y=0)
® khong gi6i han vé phuong truyén (khong phin xa)
® Pai lugng dic trung :
Hé s6 truyén: [=...= jo\Jue (1) = a=0,=nue =2

Trd séng : Z. =..=\Ju/eeR (Q)
Vantdcpha: v =..=v (m/s)

© TS. Luong Hitu Tuin

Budcsong:  A=..=2av/o=v/f (m)
® Phin bd séng : khdng c6 séng phin xa
gid st M, =m L,
{ E(z,t)=m, cos(wt— Bz+@)i. (V/m)
© LA =5cos(@ - Bz+9)i, (Alm)

25

5.2. Nhin xét

B s6ng dién tir ngang TEM

® do o = 0 nén khdng c6 suy gidm séng doc theo ph.truyén

® do Z_ thuc nén .
® song di€n & song tr dddng cung pha (Z, = E.)
® 7 =L= ,u/g (tic thai) "

® vin tdc pha ciing chinh van t&c truyén séng

® mat dd ndng lugng :
NLTD = NLTT trong ciing thé tich

w, LteE® 1

o g

m
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Chuong 4 : Trudng dién tir bi€n thién
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1. Khdi ni€m chung
2. Thi€t 14p phuong trinh d’ Alembert
3. Trudng dién tir bi€n thién di€u hoa
4. S6ng dién tit phing don sic
5. Sdtpds truyén trong dién méi 1y twdng
6. Sdtpds truyén trong vt din tot
6.1. Pai lugng déc trung
6.2. Nhan xét
6.3. Do xuyén siu - hiéu ng bé mit

27
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6.1. Dai lugng dic trung

W oid s :
® vit din dong nhat, tot (Y>> we)
® khong gidi han vé phuong truyén (khdng phidn xa)
® Pai lugng dic trung :
Hé s6 truyén : r:'..:\/m(#)ja:ﬁ:\/m

Trésong:  Z =..=.au/ys45° (Q)

c

Vin tdc pha : v, :_”:\/W (m)
BuGcsong: 5 _  _ Zﬂx/m (m)
® Phin bd séng : khdng c6 séng phin xa
Gid st M, =m L,
E(z,t) =me™ cos(wt — Bz +@,)i. (VIm)
W{I:I(z,t) = e cos(@t = fz+ @ =450, (Alm)
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6.2. Nhian xét

B s6ng di€n tUr ngang

® do o # 0 nén séng suy gidm theo qui ludt e
® d0 xuyén siu
® hiéu (tng bé mit

m 7 phic:
® song di€n & song tur 1€ch pha nhau 45°
® 7,=E /H =+ouly

® van téc pha khdc van tdc truyén séng

® mat dd ndng lugng (bi€én do) : NLTP << NLTT

Ye — ﬁ =.x1

w, sHH,

m

© TS. Luong Hitu Tuin
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Chuong 4 : Trudng dié€n ti bi€n thién

1. Khdi ni€m chung
2. Thiét 1ap phuong trinh d’ Alembert
3. Trudng dién tir bi€n thién di€u hoa
4, S6ng dién tir phing don sic
5. Sdtpds truyén trong dién moi 1y tudng
6. Sdtpds truyén trong vt din tt
6.1. PBai lugng ddc trung
6.2. Nhan xét
6.3. P xuyén siu - hiéu tng bé mit
B P) xuyén siu
® Hiéu tng bé mit
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® P xuyén siu

€. '//
I

® s6ng gidm theo qui luat e~ , chi thim d&€n d6 siu nao doé
vidu:z=AXA,bién dd gidm 540 lan
® 36 xuyénsdu A:z=A, bién dd gidm e lan

1 [2
A==~ |
a \aouy

vidu:bac f=1MHz,A=6,4.102mm
f=10GHz ,A=6,4.10*mm
® coi nhu khong c6 séng dién titbén trong vat din tdt

© TS. Luong Hitu Tuin
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® Hiéu *ng bé mit

J=yE
B bién d6 cia mat dd dong ciing suy gidm theo qui ludt e ~*
® dong dién tap trung chi y&u trén bé mit vat din
B {ng dung :
® t6i bé mit bing dong cao tin

® khoét 16i kim loai & tan s6 cao

© TS. Lwong Hitu Tun
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7. Phdn xa & khiic xa cta sdtp dsic (tu doc)

i

ur-:?‘\__\\_‘

= | - i

Nz y p
o e
e |

g o,

E .'*I; e, :_ "_.:-' e
= et e ;t -
B e v E N ]
y R e e
g “‘q.\_ 3 fﬂ _,*"" -'I':-|F|
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Tém tit chuong 4
1. Khdi ni€m chung
2. Thi€t 14p phuong trinh d’ Alembert
_ 3. Trudng dién ti¥ bi€n thién di€u hoa
g 4. S6ng dién tir phing don sic
E,J 5. Sdtp don sic truyén trong dién moi 1y tudng
£ 6.Sdtp don sic truyén trong vat din tot
& 7.Ph4n xa & khiic xa cla sdtp don sic
34
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