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PIEN

TU

Xung qguanh dién tich co
dién truong

Xung quanh dong dién
cO tur truong.

Pac trung cho dién truong
tal mo1 diém la vecto

cwong do dién treong E

Dac trung cho tir truong tai
mo1 diém la vecto cam
ung tr B

Vecto cddt gy bo1 mot
dién tich diem:

_)

Esz.rz Q e

erl r 4n880r2

Vecto cam tng tur gay boi

mot yéu to dong dién:
4B = HHg
4rr’

[Id€ r]
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PIEN

TU

Hing so dién:
g, = 8,85.10 ~* F/m

Hing so tur:
W, = 4m.10 -7 H/m

Heé so dién moi: €

H¢ so tir moi: p

Vecto cam ung dién:

— —

D=¢cg,E

Vecto cuong do TT:
>
- B
H=—
HHo

Duong swre dién

Dwong stre tur

Di¢n thong @,

Tw thong ©
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PIEN TU
Luwc dién truong: Luc tu: ¢ F [Id ¢ B]
—> —>
F=qE FL = [v B]
Dinh ly O - G: Dinh ly O - G:
§Ed8 throng(S) ﬁBdS:O

&€

(S)

Luu so cia vecto cddt

Ed/ =U,,

AB

Luu so ciia vecto cdtt

fHAe=0=31,
© k
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Twong tac tir 1a twong tac gitra dong dién vaoi dong dién.
Cac nam cham hat, day nhau vi trong nam cham c6 vo s6
dong dién khep kin ma Ampere go1 1a dong dién phdn tu.

Ampeére 13 nguoi xac 1ap dwoc biéu thire lwe twong tac
giira hai phan tir dong dién:

- - > A

"o | 4 x(Ld,xr)=1,d¢,xB EZ/WZ

Arr®
Tu truwong 1a moi truong vat
chat xung quanh cac dong
dién va tac dung lwe tur 1én cac
dong dién khac dat trong no. 5
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1 — Vecto cam wrng twr, vecto cwong do twr troeong:
B ¢

M&éi diém trong tir truong 0,
dwoc dac trung boi vecto cam
ung tw E -

dF=1d/xB

N\ o \ r b A \ b -
Ngoai ra con co vecto cwong do tu truong H: |y _

Pon vi do cam rng tir B trong hé SI 1a T (tesla).

Pon vi do cwong do tir treong H 1a A/m (ampe trén mét).

05/10/2017 10:52 SA 6



2 — Dinh luat Biot — Savart - Laplace:
Vecto' cam wrng tir gay béi mét 1d B
phan tir dong dién:

%

dB =

- M
_ B g7 xr) 7
Amr® © Id ¢

%

dB

* Co phuwong: vuong goc vo1 mp chura phan tir dd
va dlem khao sat.
*C6 chiu: theo qui tac dinh 6c hoic nim tay phai.

* D) 16m: 4B — upolgf
Amr

.SIN O

» Piém diit: tai didm khao sat.
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3 — Nguyén Iy chong chat tir truong:
Vecto cam ung tr gay boi mot
dong dién bat ki:

B:de
dd

Vecto cam ung tr gay boi
nhiéu dong dién:

5oy
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4 — Vecto cam irng tir ciia dong dién thing:

4mr
h™>~ M dd dd dd
, h. h
¢ =h.cotgb = df = _Cie; = ——
| sin” 6 sin O
il - C6 phuwong: Yuong goc voi mp chira dd va

IN% diem khao sat
Co chiéu:

N Qui tac dinh 6c hoic nim tay phai
B * Do lon:

N
47th

B = (cos0, —cos0,)

* Diém dat: Tai diém khao sat.
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4 — Vecto cam irng tir ciia dong dién thing:

L 0
9, |
B‘N B = o (cos 6, —cos0,)
h™>~. M 4rh
""" “®B
| L Nira d M
Ko Q ! chira dd
Ad
B _ np,l B TN
271th 4nh SOA
M M |
’ :
| B A |
A o o— — — -———0 > B M"x
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5 — Vecto cam ung tr cua dong dién tron:

|| * Co phwong: La truc ciia vong day

*Co chieu: Qui tac dinh oc¢ hodc nam tay phai

o/

* Do lon: o HHORZ

- 2(R2 n ,]2)3/2

e Piém dat: Tai diém khao sat. 11
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5 — Vecto cam ung tr cua dong dién tron:

B
MI s MVLOIR2 Tai tam O - !
: B 2(R2+h2 3/2 o
ht ) 2R
E Cung tron chan
goc O tam 2au:
I
> By =
P n 2R

Momen tur cua dong dién tron:
p. =15| Hay: |pn =1S

pﬁ C6 phwong vudng goc mp dong dién; c6 chiéu
xac dinh theo qui tac dinh 0c hoac nam tay phai. 1
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6 — Cam trng tir trong long ong day dién:

Toroid

Soneloid

n: mat do vong day (so6 vong quan trén mo1 mét chicu dai).
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1 — Pwong cam wng tur (dwong sire tir):
La dwong ma tiép tuyén voi né tai méi diém trl‘mg vVOi
phuong cua vecto cam lrng tur tai diém dé. Chiéu ciia
dwong cam wng tir 1a chiéu cia B

o ‘ |
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Dac diém cua cac duwong cam wng tu:

*Cac duong cam ung tw \ \ /

khong cit nhau. L \ % \
| ,L'.n:;} |

*Mat do cac duwong cam ung
.'I|
|

tir ti 18 véi do 16m cia B [ '51/_

‘Dwong cam ing tir 1a dwong ,f;

khép kin, di ra ¢ cwe N, di \

vao cuc S cia nam cham. |I /.f 1]

*Tap hop cac duwong sire tir I'u g} . @) I.'l

goi la tur pl,16. Tuw pho cho biét L I / ~\

sw phin bo tir treong mot \ @/
Imeriu::% \

cach truc quan.
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Tir truong cua Trai Dat:

South North
magnetic geographic ——
pole pole
Geographic
equator

1
L
South \ North

geographic magnetic
pole pole
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2 — Tu thong: % g
N

Tir thong goi qua yéu to dién tich dS 1a

ds
dd =BdScosa=BdS dS =n.ds

Tir thong goi qua mdt miit (S) bat Ki:

o = [BdsS (S)/@{_

(S) \\

Mat kin thi n hwong ra ngoai.

Don vi do tir thong la vébe (Wb)
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2 — Tw thong:

Y nghia: Tir thong cho biét s6 dwong sirc tir
g0l qua mat (S).

4

m—-

® = |BdS @
(S) /'

|

® =BS.cosa

® _=BS

m

N

Tir thong ciia tir trwong déu géi
qua mot dién tich phang.
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1 - Dinh ly O — G (dl Gauss):

Tir thong goi qua mdt miit kin bat ki thi luén bang khong

BdS=0

t_j

Hay 4ivB =0

w

(S)

Y nghia:
» Khong ton tai cac “tir tich”.
* Puwong cam ung tur phai la dwong khép Kin.

* Tu treong la trueong xoay.
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2 — Pinh 1y Ampere (dly dong toan phan):

Luu thong cua vecto cuwong do tir trueong doc theo mot
duong cong kin thi bang tong dai so cac dong dién xuyén

qua dién tich gioi han boi dwong cong kin do.

i.
o

(C)

ﬁd?:Zlk
k

Hay

rotH =

J

Qui woc: dong nao tuan theo

qui tac dinh oc s€ co dau +.

gﬁ(c)ﬁdl =Y I = I;+],-1;
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1 — Cong thurc Ampere: dF

Luec tir tic dung 1én mt phan tir

dong dién:

— - > E
dF=[ld ¢,B] F;/e’/'

— | «Co chicu:

* Do lon:

Luec tir tac dung 1én mot dong dién bat ki:

05/10/2017 10:52 SA

Id ¢

» C6 phwong: vudng goc voi mp chira phan ti

dd va vecto cam wng tu.
theo qui tac ban tay trai.

dF = Bld/.sin 0

- Piém dit:

tai phan tu dd.




2 — Tir treong déu tac dung Ién dd thing:

F:de:l(sz)
dd

|J_B/

F=BI/

*Co chiéeu:

Ml

* D) lon:

05/10/2017 10:52 SA

\jllg Fﬂ/e,/'E

F=0

» C6 phwong: Vuong goc voi mp chira dd va vecto

cam ung tu.
theo qui tac ban tay trai.

F=BI/.SInO

- Piém diit: tai trung diém cta dd. 22



3 — Twong tac giira 2 dd thing song song:

N DAY DN\ \

Hai dd // cung chiéu thi hit, ngwoc chiéu thi day nhau.
Luc twong tic trén moi mét chiéu dai:

£ E: Mol 1,
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4 — T trweong déu tac dung 1én khung day:

a) Mit phang khung diy vudng goc voi duong sire tir:

s -
N - — lFZ
B F = >
Fl_ @ L ® = B K
I I AI . I
| Fy J

B

Luec tir c6 xu hwéng 1am khung day bi bién dang
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4 — T trweong déu tac dung 1én khung day:

b) Mt phiang k/diay khong vuon

Luwc tir lam quay khung d
Momen cua luc tur:

M =

%

P X

B

Coll  Spring

M =p,.B.sin6=BIS.sin6
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Cho khung day hinh chi*r nhat cé canh a va b duoc
dat gan mot dong dién thang dai vo han cé cuwdng dd
l,. Khung day va dong dién cung nam trong cling mét
phang. Canh AB song song v&i |, va cach |, mét doan
d. Xac dinh phwong chiéu va dd Ion cia ti lwc tac
dung I&n khung day néu trong khung day c6 dong
dién |, .

26
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Cho dong dién |, co chiéu dai b dwoc dat gan mot
dong dién thang dai vé han c6 cwdng do |, nhw hinh
vé. Xac dinh phwong chiéu va do I&n cia t lwe tac
dung lén dong dién |, .

27
05/10/2017 10:52 SA



1 — Lyc Lorentz: /

£ Fp

B
+ i (o)
v

FL=q[v,B]

Henryleap and Jim Lehman

* C6 phwong: vuong goc vo1 mp chira vecto (C, E)
., theo qui tac ban tay trai doi v6i dt +,

F [ "CO M ban tay phai dbi voi dt -

*Dolon: 'F = q|B.v.sin®

* Diem dat: (51 dién tich. A
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2 — Pién tich chuyén dong trong tir trwong deéu:

K 4 ) —> —>
a) Neu vecto van toc dau v, (B = F, =

b) Néu vecto van toc dau v, | B :

- ~

- Luwc Lorentz:

B
RN y

9

Pién tich chuyén
dong tron deu.

=~ -
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Vo
. v°
vv K =lq|Bv=ma=m—
r
Ban kinh quidao: | _ mv
. 2mm |q|B
Chu ki quay: T:|qn|B 29




2 — Pién tich chuyén dong j

¢) Néu vecto van toc dau v, tao

v, S Theo phwong

[ drchuninain
o
"~ Theo phwong

chuyén dong 1 -

Két qua: qui dao ciia dt 1a dwong xoin 10 xo.
~mv,  mvy.sin®
lalB [q|B

Ban kinh xoan: |r

Chuki: |T

21Tm
1q|B 30

Budc xoan: |h =v,.T =v,.cos®.
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3 — P/tich ch/ddng trong t/tr khong déu — bay tir:

Theo dl biao toan mémen dong lwong: I}:;::’,ﬁi
2
mv
L, =mrv, = ~—— = const
|q[B(x) .
2 2 '
Y Y, B(X '
- L = OL:VL:VOLQ ¥
B(X) B0 Bo 1’
I
Luc Lorentz khong lam thay .
doi toc do, nén: 2 — Vé + \/_2L — VS (2) O X

Ma V,=VvcosO;v, =vsinO;v,, =v,sinf,

(1), (2)suy ra: |y . (1_ BE()X).SinzeO) [ 6 i v
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3 — P/tich ch/ddng trong t/tr khong déu — bay tir:

V, =V, (1—

1/2 Path of
B(x) sin2 0, (3) particle
B,

(3) suy ra: dt khong thé xuyén
qua mién c6 B(x) 16n. N6 sé bi
phan xa nguoc tré lai tai diém c6
hoanh d¢ x, co B(x) = B, thoa:

B, =

B,
sin® @,
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Néu tir trwong c6 dang doi xirng qua mp x = 0
thi bat ki hat dién tich nao roi vao tu trueong
nay déu cé thé bi bit bay, né chuyén dong xoin
oc qua lai gitra hai mat phang X = Xj, Va X = — X,
Ta né6i hat dién tich bi roi vao bdy tir. 32



3 — P/tich ch/ddng trong t/tr khong déu — bay tir:

33
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4 — Hi¢u wng Hall:

Nguyén nhan: do lwe Lorentz
tac dung lén cac dt chuyén
dong trong tir truong.

05/10/2017 10:52 SA

/L

Hién twong xuat hién cac
dién tich trai dau trén bé
miit vit dan dang tai
dién khi no dat trong tir
trueong goi la hiéu wrng
Hall.

34



4 — Hi¢u wng Hall:

r . gy, = B — T
qEy Vd
B
T
I _____ x - ._B_ !
—_— gy = —_—

Hiéu dién thé Hall
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Fe =F
|g|E=[q|Bv
U
—H_B—1—

B0 .
_2I° _Rr Bjd

n,0

N h/sb Hall

ny,g




5 - Ung dung:

Alternating AV

Particle exits here

North pole of magnet

Courtesy of Lawrence Berke lsy Labors tory/University of California

(a) (b)

Figure 29.27 (a) A cvclotron consists of an ion source at P, two dees D and Ds across
which an alternating potential difference is applied, and a uniform magnetic field.
(The south pole of the magnet is not shown.) The red dashed curved lines represent
the path of the particles. (b) The first cyclowron, invented by E. O. Lawrence and M. S.
Livingston in 1934,
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5 - Ung dung:

Magnetic field coil

e Deflected electron beam

Undeflected
Deflection electron
plates / beam
Fluorescent
coating
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A :dex :IBIE.dx =j|3|ds _ j Ldd

.
A=ILAD_ o
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sites.google.com/site/hvbinhphys/

1. M6t khung day hinh vudng abcd,moi canh la | = 2
cm,dat gan day dan thang dai voé han cé dong dién
vGi cudng do | = 30 A.Khung va day cling nam trong
mot mat phang,canh ad song song véi day va cach
day mot doan r = 1 cm.Tinh tu thong gui qua khung
day.Khung day va dong dién dat trong khong khi.

2. Tinh tu truéng 6ng day gom N vong dudc quan
cach déu nhau trén I6i hinh xuyén,ban kinh trong
r;,ban kinh ngoai r, ,ban kinh truc I0i r ,c6 dong dién |
chay qua.
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