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Chuyén dé:

TU TRUONG TINH

(D€ download tai liéu nay, hiy ding nhap
vao dién dan cUa trang web champhay.com)



Sau khi hoc xong chuong nay, SV phai :

X4c dinh dugc vecto cam Ung tU cUa dong
dién thang, tron, Ong day soneloid, toroid.

Xac dinh duoc luc tu, luc Lorentz.
Néu dudc cac dinh li O — G, Ampere



I - K/N tu truong va cac dai luong dac trung
I1 - CAm Ung tU cUa cic dong dién

I11 - Puong cam Ung tur - TU thong.

IV — Céc dinh 1§ quan trong vé tU truong.

V - Luc tu tac dung lén dong dién.

VI - Pién tich chuy&n dOng trong tur trudng.
VII - Cong cUa luc tur.



1 - Tuong tac tur - TU truong:
~Tuwong tac tu: 1a tuong tac gilra dong dién vai
ddién.
~TU trudng 12 moi truOng vat chat xung quanh cac
dong di€n va tdc dung luc tur 1én cic dong dién khéc
e gc?ﬁ%g?n Ung tw, vecto cuong doO tU truong:
MOi di€m trong tu trudng dudc dac trung boi
vectO cam Upg tU  va vect@ cudng dO tU trudng
p Donvi do cam tng tir B 1a T (tesla).

H = F Pon vi do cuong dO tU truong
° Hla A/m (ampe trén mét).



1 — Pinh luat Biot — Savart - Laplace:

Vect® cam Ung tut gy
b&i m6t phén tUr dong dién:

1dB

d B = sl (Id £ x 1) /M
AT O > Id {

dB

* C6 phuong:vudng géc vGi mp chlra phan tlr dd
. vadiém khdo sit. ,

*Co chi€u:theo qui tac dinh ¢ hodc nam tay phai

* DO I6n: Id¢

4T

dB = .sin©

* Pi€m dattai diém khao sit.



2 — Nguyén 1y chOng chat tir truong:

Vecto cam Ung tur gy
bdi mét dong di€n bét ki:

B= dB

dd

Vect® cam Ung tur gy
b&i nhi€u dong dién:

B = B;



3 — Vecto cAm Ung tU cUa dong dién thang:

-9

> @d B
/

/

Id?.sin O
B= dB — B= @ %

hd@
* r——

sin sin O

t=h cotge @ dr=

» C6 phuong: Vuong géc vGi mp chlra dd va
dieém khao sat
*Co chi€u: (i t¢c dinh &¢ hodc nam tay

+DoI6n: PRI
B = mmiim (c0s 6, —co0s6,)
ATh

* Di€m dat:Tai diém khdo sit.



3 — Vecto cAm Ung tU cUa dong dién thang:

I
B = %(COS 0, —cos0,)

NUa d M
thang th“ﬁ-,?c
¥ dthang
chlfaddB =0
b b
4Tth A




4 — Vecto cam Ung tU cUa dong di€n tron:

dB, y—=dB
R
= dB.
& Id
B = @ @cosa—% cos a
R

I | * Co phuong: La truc cUa vong day

*C6 chi@u: Qui tic dinh 6¢ hodc nam tay phai

B * Df_\) 16n: UL IR >

5= 2(R5 +h!)!!!

e Piém datTai di€m khdo sit.




4 — Vecto cam Ung tU cUa dong dién tron:
uIR*> Taittm O

B U
B = n—— -B
Ml 2(R” +h%) °

Cung tron chan
goc O tim 2 :

_a UL
m 2R

A \ 2 N o N N 4 pm O
Momen tu cua dong dién tron:

p. =1S Hay: p, =IS >

Co6 phuong vuong géc mp dong dién; c6 chi€u
xac dinh theo qui tac dinh 6¢ hoac nam tay
phai.

Pm



5 — Cam Ung tU trong long Ong day dién:

Toroid

n: mat dO vong day (s vong quan trén mOi mét chi€u
dai).



1 - Puong cam Ung tur (duong stc tl):
La duong ma ti€p tuy€n vOi né tai moi di€m trung
vGi phuong cla vecto cam Ung tU tai di€m dé. Chi€u
cUa duong cam Ung tU 1a chi€B cla




Pac di€m cUa cic dudng cam Ung tu:

*Céc duong cam Ung tur ) \

khong cat nhau. %, \
*Mat dO cac duong cam (—

3

f

\

Ir;

"x

Ung tU ti 1€ vOi do 168 cUa .' Il
‘Duong cam Ung tur1a | §EF'— . ,jr |
duong khép kin, di ra @ cuc >

N, di vao cUc S cua nam |I

cham. '

‘Tap hop cac du\‘(‘)’ng §I.'l'c tur L I~y /
goi la tu pho. Tu pho cho \ '. g'//
biét su phan b0 tuU truong Imenm

mot cach truc quan. T




TU truong cUa Trai Dat:

South North
magnetic geographic
pole pole

Geographic
equaror

1
L
South ‘\ North

geographic magnetic
pole pole




2 — Tu thong: .

TU thong gOi qua y€u t0 di€n tich dS la
ds

d BdScos BdS dS=n.dS

m

TU thong gOi qua mOt mat (S) bat ki:

A

(S) \\'

Mat kin thi n hudng ra ngoai.
Pon vi do tur thong 1a vébe (Wb)



2 — Tu thong:

Y nghia: TU thong cho biét s dudng suc tu
gOi qua mat (S).

y

® = BdS ®, =0 — ' —BS

S) B "

|

Pd_ =BS.cosa

m

B,

—_— o
—_—

TU thong cUa tU truong déu
g0i qua moOt dién tich phang.



1 — Pinh 1y O - G (dl Gauss):

TU thong gBi qua mOt mat kin bat ki thi luén bang
khong

I:IBdS =0

Hay 4ivB =0
(S)

Y nghia:

* Khong tOn tai cac “tu tich”.

* Puong cam Ung tU phai 1a duong khép kin.
* TU truong la truong xoay.



2 — Pinh 1§ Ampére (dly dong toan phan):

Luu thong cUa vecto cuong dO tU truong doc theo
mot duong cong kin bat Ki thi bang tOng dai sO cac
dong dién xuyén qua dién tich gidi han bdi duong

cong kin dé.

1000 L w4

|

- k -

Qui udc: dong nao tuin theo j
qui tac dinh Oc seé c¢6 dau +.

[JHdt= T, =L+1,-L

(C) k

I,
* Do

|



1 — Cong thirc Ampere: il

Luc tUr tac dung 1én mOt phan tu

dong dién: B
ST dF=[d ¢, B] F/

1d ¢
 C6 phuong: vudng géc v6i mp chla phan tU
) dd va vectd cam Ung tu.
*Cé chiéu: theo qui tac ban tay trai.
*PO16n: dF =BId{.sin0

e Piém dat: tal phan tU dd.

dF

R ,\ N . F= dF
LuUc tu tac dung lén moOt dong dieén bat
ki: 4



2 - TU truong déu tic dung lén dd thang:

A F
F= dF=I({xB)

dd
B
IDB/ \¥PB F/

£
F = BI¢ F=0 I
* C6 phuong: Vuong géc voi mp chlra dd va vecto
cam Ung tU.
eCé chiéy: theo quitac ban tay trai.

*PO16n: F=BI{.sin0

* Di€ém dat: tai trung di€m cUa dd.



3 — Tuong tac gitra 2 dd thang song song:

Hai dd // cung chi@u thi hit, nguoc chiéu thi dﬁy

Ehall. P X, e yas
Uc turong tac tren moi meét chieu dai:

f:E:M
4 21d



4 - TU truong déu tic dung 1én khung day:
a) Mat phang khung day vudng géc voi dudng stic tur:

_—
-
|E
E B E
<1—A ® . A @B E
I I AI
I
'I—l i .I_]

Luc ttr c6 xu hudng lam khung day bi bién dang



4 - TU truong déu tic dung 1én khung day:
b) Mat phang k/day khong vuo

Luc tU lam quay khung ¢ |
Momen cUa luc tu: Coil Spring

M=p_ xB M =p, .B.sin 0 =BIS.sin 0



1 — Luc Lorentz:

Henry Lesp and Jin Lsfiman

— }* FL =q[v,B]

* C6 phuong: vudng géc vOi mp chla vectd (v,B)
theo qui tac ban tay trdi d6i vGi dt +,
*Cé chi€u: 1, tay phai doi véi dt -.

*bolon: F =[qlB.v.sinB

* Diém dat: tai dién tich.



2 — Dién tich chuyen dong trong tur tru’dng
asiﬁgu vectO van tOc daw, PB € F, =

b) Néu vecto van tdc daw, OB

T Pién tich chuyén
/ dong tron deéu.

@ ' 2
BH  o— : _ _ v
T Vo FL = d |B.v=ma = m ==
{ yFL S. I
/ Ban kinh qui dao:  _ v
S 2T[m g1 B

T=
Chu ki quay: Iq -



2 — Pién tich chuyén ddng y

csiﬁgu vectO van tOc dawm, tc

Theo phuong ~
dt chuyén do =~y

B
Theo phuong '
chuyé&n dOng z/,/
"B

Két qua: qui dao cUa dt 1a duong xoan 1o xo.

, , < .sin O
Ban kinh xodn: r = s = e Chu ki: T:ﬂ

IqIB lq! B lq1 B
, 2Tim
Buoc h =v,.T =v,.cos G.m
q

xoan:



3 — P/tich ch/dOng trong t/tr khong déu — bay

’ltl'i{o dl bao toan mémen dOng s
lU’O’n
L, —gr11er m& = const
g1 B(x)

© i - ﬂ@vm-vw%g
B(x) B, B,

Luc Lorentz khong lam thay
doi tdc dO, nén:y? = VI% + V2D — V(2) (2) O X

Ma Ve=VcosO; vy =vsin0; v,; =v,sin 0,

(1), (2) suyra: =y, %—BB&.sin2 Gog
0




3 D/tlch ch/dOng trong t/tr khong déu — bay

B P“Lth_ of
Vo§ 8 sin >0, % 3) pacticle

(3) suy ra: dt khong thé xuyén
qua mi€n cé B(x) 16n. Né sé bi
phan xa nguoc trd lai tai diém
¢6 hoanh do x, ¢6 B(x) = B, thOa

I
.
O X

Sm* Néu tUf truong c6 dang doi xtig qua mp x =
0 thi bat ki hat dien tich nao roi vao tu
truong nay déu cé thé bi bat bay, né chuyén
dong xoan Oc qua lai gilra hai mat phang x =
X, va x = —X,. Ta néi hat di€n tich bi roi vao

T =+ fl‘l’




3 — P/tich ch/dOng trong t/tr khong déu — bay

ml




4 — Hi€u Ung Hall:

Nguyéen nhan: do luc Lorentz
tac dung lén cac dt chuy€n
dong trong tu truong.

7

Hién tuong xuat hién
cac di€n tich trai dau
trén b& mat vat dan
dang tai dién khi n6 dat
trong tu trurong goi la
hiéu Ung Hall.



4 — Hiéu Ung Hall:

I gv, = B — ]
- < : - AV
gEy v -
. ]
B
<y
Jr_ B I A s _B_ T
. gV X — I
- vy ' ' AV
| 7Ey
vi'[,”“»

Hiéu dién thé
Hall
© E=R
lqlE =lq|Bv

Uﬂ:BA
d nyq

Bid .
U, = —— = RyBjd
nyq

1 ”
R, =mmm  h/sO Hall
nyq



S - Ung dung:

:‘:_'ltern'adng AV

Particle exits here

North pole of magnet

purte sy of Lawrencs Berksfey Lsbom toryUniversiy of Californis

-

(a) (b)

Figure 29.27 (a) A cvclotron consists of an ion source at P, two dees Dy and Ds across
which an alternatng potennal difference is applied, and a uniform magnenc held.

{ The south pole of the magnet is not shown.) The red dashed curved lines represent
the path of the particles. (b} The first cyclotron, invented by E. O, Lawrence and M. 5.
Lwvingston in 1934,



S - Ung dung:

Magnetic field coil

F,rDE-ﬂEEEE-d electron beam

Undetlected
Dieflection electron
plates / beam

Fluorescent
cuaﬂng
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A

PIEN TU
Xung quanh di€n tich ¢c6 | Xung quanh dong dién
dién truong c6 tU truong.

Dac trung cho di€n truOng
tai mOi diém 12 vecto
cuong do dién truongE=

Dac trung cho tU truOng
tai mOi di€m 12 vecto
cam UnBu

VectO cddt gdy bOi mot
dién tich diém:

E = K e, i = s

&r° 1 4T[E£Or

VectO cam Ung tU giy bOi
mOt yéu tO dong dién:

LU
dB= Id?,
10,1




A

PIEN TU
Hang sO dién: Hang sO tu:
= 8,85.10 -1 F/m =4 10-"H/m
Hé sO dién méi: Hé sO tir moi:
Vecto cam Ung Vecto cuOng dO
dién: TT: B
D — 880 E H — I
Mo
Duong suc dién Puong suc twr
Dién thong TU thong




A

PIEN TU
Luc dién truong: Luc ti: dF =[Id ¢, B]
F:qE FL:q[VaB]
Pinh Iy O - G: Pinh Iy O - G:
qtrong(S) .
EdS = I:I BdS =0
(S) €€ (S)
Luu thong cla vecto cddt | Luu thong cUa vecto cdtt
AB (©) :
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