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BUC XA CUA LUONG CUC DIEN

1. Bwrc xa ctia lwdng cuc dién:

a) M¢ dau:
p=qd
d=d(t)
. dg
=q(t |l =—
q=q(t) St
Tl cac phuong trinh Maxwell va diéu kién chuan Lorentz:
2
AV _iﬂ: __(1)
c? at? €0
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AA——2—= —Ho)
c? at?
1 ov(M,1Y) 0

divA(M ,t) + ———~
c? ot
b) Thé vo hwéng va thé vecto:
Xét su dong gop 8V (M, t), tai diém M, vao nghiém cla phwong trinh thé vo
hudng (1) gay ra tlr mot dién tich diém 8Q(t) = p(O,t)5t chira trong thé tich vi

phan &t dat tai goc toa do.
C6 thé viét 3V (r,t) (d6i xing cau)
Dabi véi r =0 3V phai thod médn phuong trinh D’ Alembert

2
0= [6V(rt)]—ia—[SV( ]
c? ot?
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voi AfSV (r,t)]= - —[rsv (r,t)]
r?

nghiém c6 dang:

6V(r,t)=%f(t—£j+%g(t+3

f s

— = s0ng cau phan ky

.

Néu xem 8V gan lién voi sv ton tai clia ngudn 8Q, ngudn nay bat dau hoat
dong tinh tir mot gbc thoi gian nhat dinh, ta chi xét nghiém:

SV (r,1) =% f(t—a

Khir 0, nghiém tiém cén t¢i dang:



dV (r —0,t) zZQ—(tr)
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SQ(t—Lj
S8V (rt) s ——22

Amter
r.. . N . e
— thoi gian truyén song tir O téi M véi van toc ¢
Cc
& Thé tré:

C6 thé ap dung cac két qua trén cho treong hop mot phan bd cla dién tich
va dong dién:

PM
s
V(M,t d
MY =
Tuong tu doi voi thé vector: o (P.t)dr
PM ’
b :
¢ Lot

A(M’t)zz—ﬁg PM

a~ x PM x > A A - 7= A ~ 7 7
— Do tré At =—— : su tré cla truyén thong tin v&i van tc anh sang.
C

% Thé vecto cla ludng cuc:
Pién tich —q chuyén dong véi van toc v & lan can g, g dirng yén.

qV(P,t—m)
AM, 1) =—Z‘—T(c’ S ¢

d6i voi moment ludng cuc: P =

b(P,t—mj
AM,t) =20 ¢

4rt PM
e NEur»d: (du lén dé xem su phan bd dién tich nhw dién tich diém)
E(P,t—m)z ﬁ(t—ij = do tré 9 rat nho.
C C C
(r: khoang cach tir diém khao séat dén lwdng cuc dién)
e DOGi voi mot hat g dao dong véi tan sé géc w va bién dé d. Thoi gian dac
21

treng cla su bién doi T = — (bién doi trang thai)
Q)




9«T

C
V=mwd = V«C
(v=wnd : Bién dd ctia van toc dao dong)
= Chuyén dong cua cac dién tich diém la khong twong déi tinh:
A=cT = d«A
Két luan:
Thé vecto taidiém M vao thoi diém t cla mot lwdng cuc bién doi p(t),
vGi bién dé bac d, & lan can O, thdi gian dac trung t:

(. r
-]
AM =B~ ©J
4 r
can thoa hai diéu kién:
d «r=0M (gan dung lvdng cuc)
d«A=cT (gan ding khong tvong doi)
St dung biéu dién phtc:

P(t) = poe ! = —

(
L) Ho Jo o ¢ j(ot-kr)
C

AM,t) =20 J® p(t _
4n
(VGi k ==2)
C
% Thé vo hutng:
Tl diéu kién chuan Lorentz:
N _ _2divA voi AM, 1) = B0 5 gilet-kn)
ot 4 r
=

8!__1%02 div jopge @) ~poc? [ jo +—032 & Be (@K
—= = r Po€
ot 4 r 4n | 2 rc

Ldy tich phan:

V(M,t) = L i+J— & r)oej(‘”t_kr) = thé gan tinh cua ludng
drneg\ 2 rC
cue
d.v[f(t_ijaj:_ﬂf(r_ij
c c c
divA—ia(rZAf) 1 (sinbAy) Z4 €
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v - _Per

4%80r2

1 (1 Jo j(ot—kr)
V(M,t)= — +— |cosOpgpe

drgg\ 2 rc

AM 1) = Z‘_EJTm pge @kNg

c) Dién trvdng va tlr treong (cda lwdng cuc dién dao dong)
s Dién truong:
E =—gradV — oa
ot

Gidi trong hé toa do cau:

—gradV(M,t)=- L (

NM.Y,  1NMY

4ﬂ80 or r 00 J

) 2 . .
2 e zoe oSO8, + L Jo sin0gy |poe ) (@KN)
dneg (3 r%c  rC P rc

(wt—kr)

O0A po o j(ot—kr)x _ Bow” pge!
——=——"10P¢¢€ €, =
ot 4m r 47 r

. . 2 .
= E(M ,t) = ! (% + ZJTCOJ COSGér + i3 + JT(’O + 0)2 sin eé—e Poe j (ot—kr)
r

(cosOg, —sin0g, )

4neg re<c r° r rc

Vecto cwdng do dién trwdng ndm trong mat phang chia truc Oz.
s T trrong:

B = rotA
- 2
5 _ bl Jo o7 ). j(ot—kr) 5
= B(M,t) =—=| =———[sinBpge g
d) Blic xa cua lwdng cuc dién:
% Vung brc xa (vung xa): d « A« r (k =@j
Q)
Tap hop nhitng diém & khoadng cach 16n hon so véi budc song.
2 . s
ig« 1 « 1 :%«&«(D_ :@«@«l—pl
r rn 2 r r’c  rc? r rec rc

Truwdng dién tir blrc xa bdi ludng cuwc dién cé dang gan ding nhu sau:



- 2 j(ot—kr)
Eo_1 [ ©_Po® ]Siﬂ@é@

) e rc?
) 2 i(ot—kr)
E=&[ © Po® ]sineé’(p
4dn rc

Du@i dang thyec:

" r
E= ©/ Isinog,
47580 rc

. r
é:& _C Sineé'(p
4dr rc

% Cau trdc cua truong blc xa:
Chuing ta da khao sat truong birc xa clia lwdng cuwc dao déng doc theo Oz.

DaGi voi mot lvdng cuc trong tredng hop tong quat:
P(t) = px (t)€x + py (D€ + Pz (DE;

CO thé viét:
= r - .
L {p(t—gj/\er}/\er
E(M,t)=
4neg rc?
BM,p=to  ¢©
4 rc

Cac trrong nhan duoc cé dang twong ty nhu song cau phan ky truyén voi
vén toc c. Phwong truyén séng dwoc chi ra bdi & .
Dién trvong va tir trreong vudng goc voi &, va
E(F,t) =cB(F,t) A &
gidng nhw séng dién tir phang lién tiép (OPP) truyén trong chan khéng, song

song v@i vecto & .
KEét luan: Trong vung blrc xa (d « A « 1), truong dién tir gay ra béi lwdng cuc

dién cé cac tinh chat sau:
« Giam 17 16 voi .
r
> JA s = - ~ N > pid r
e Ti Ié vOi gia toc dao dong cua hat p(t ——j
Cc



e Tai diém xac dinh (cuc bd) cé cau tric cla séng phang lién tiép trong chan
khong
E,B,& latam dién thuan voi E,(F,t) = cB(F,t) A &,
e) Nang lugng dién tir blre xa:
Khao sat trvong hop ludng cwe dao dong doc theo truc O,.
Vecto Poynting:

= 5 2
ﬁ:EAB:(Eég)/\(ié j:E—e

Ko ot ) moC
. 2
= UpSIN“0 > r.
200 52 1L
167 %rc c)"

Cong suat birc xa truyen gua mot phan t bé mat dS = r*dQ cla hinh cau tam
O ban kinh r, dwgc nhin phia dwéi goc khéi dQ = sin6dode :
d o =105 =TT.dse, = r2(Tie, po
Cong suat phat xa twong (rng v&i mot don vi goc khoi:
do pZsin%6
dQ 16723
cong thtrc trén khdng phu thudc vao goc ¢ var.
«» Gian do: ’
Blrc xa cua luvéng cuc dién khéng dang huéng:
- Cong suat duoc phat xa chd yéu theo cac phuong vudng goc v éi vecto
d°p

dt?
- Khong c6 nang lwvong phéat xa theo phuong cua vecto nay (p)

OH zdﬁzsinze

% Cong suét phat xa toan phan:

T 2
99 46y =
so V[O -[0 67'[80(:3
. 3 _i
Ism 0do = 3

0=0



f) Sw tan xa cla blrc xa dién tu:
% M0 hinh dién t lién két dan hoi:
Gia str:
v' Céc dién tir khac nhau clia cac phan tr khi doc lap voi nhau.
v' MOi electron dwoc xem nhi mét dao dong t& diéu hoa tat dan. Luc tac

dung Ién electron: — mcogf

r dd léch tdm cta dam may dién tl trong nguyén t.

F = -modr
. = 0Q X e 4k , A
Luc can: F= —mEOv Q: yéu t0 chat lvgng cua dao dong tuw.
wn -
mr = —moagr —m=2F - qE(t)
Q
—gE : luc tinh dién
. q
= Mg = _ jot
r= 5 Ege!
1+ JL_(D_Z
Qoo aly)
% Tan xa Rayleigh:
Mg
d=f=-0lr~d o’ = Egelt
m 0)0

N __ N2 e rs 1
Cong suét phat xa = (a) tic 1a ~o* hay =
A
%+ Su phan cuc béi tan xa:
Tia tan xa song song v6i phuong cla tia toi thi khdng phan cue.
Tia tan xa vubng gbc voi phrong cla tia t¢i thi phan cuc thang.
Dai véi cac phuong trung gian, tia tdn xa phan cuc mot phan.
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Chuang t6i da dich dwoc modt sd6 chuwong clua
mot sd khoa hoc thudc chwong trinh hoc
liéu mé cha hai treong dai hoc ndi ti€éng thé
gi¢i MIT va Yale.

Chi tiét xin xem tai:

http://mientayvn.com/OCW/YALE/KIi thuat
y Sinh.html




