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Chwong 4: T TRUONG TINH TRONG CHAN KHONG

~ NOi dung
- Twong tac tw  Tac dung cua tur trwong
» Tir trwdng 1én mach dién kin.
. Dinh Iy Ampere « Cong cua luc tw
: -  Tw trwong cua mot hat
* Dinh luat Ampere 5 e

dién chuyén dong
Chuan daura

e Hiéu dwoc cac khai niém co ban veé tir trueong tinh.

e Nam dwoc cac dinh luat co ban vé suw twong tac tir.

 Van dung gidi cac bai toan cu theé vé tir trwong, luc tiy,
nang lwong tw, chuyén dong cua hat mang dién.
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"PHAN A 9
DONG PIEN KHONG POI

4A.1. DONG PIEN, MAT PO DONG DPIEN

4A.1.1. Dong dién: dong dién la dong chuyén doi c6 hudng ciia
cdc hat mang dien.

4A.2.2. Cwong do dong dién: Dac trung dinh luong cua dong
dien la do lon cua dién tich chuyén qua mot dien tich trong mot

don vi thoi gian. Chiéu dong dién la chiéu chuyén dong cia cdc
hat mang diéen. d "

|-
dt


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

e —— /

4A. 3 3. Vecto' mat do dong dién: vécto mat do dong dien tai moi
diém c6 dé lom bang cuong do dong dl chuyen qua yéu té dién tich
dS,, dat vuong goc voi hudng chuyén dong cua cac hat mang dién

tai diém do. J - di
dS,
Hudng cua J la hudng chuyén dong cta cac hat mang dién tich

duong. Khi biét dugc vécto mat do dong tai mdi mot diém trong
khong gian, ta c6 thé tim dugc cuong do dong diénqua mot dién

tich bat ky:
| = j j.dS
S

= Dong dién co cwong do khong thay doi theo thoi gian
duwroc goi la dong dung, con dong dién co huong va cuong
do khong doi goi la dong khong doi (dong dién mot chiéu).
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|4A.2. PHUONG TRINHLIENTGC

Tu:crng tu:0’ng c6 dién tich S nam trong
mo1 truong co dong dién chay qua.
Trong don vi thot gian dién tich thoat
khoi thé tich v dugc bao boi S (thong

lwgng cua J ) la:
§ J'dS Hinh 4A.1: Hinh 4A.2:
S
v dq
Pinh luat bao toan dién tich: i*: j.dS = — E
S

Cong thirc Ostrogradsky — Gauss: §A.dS = JdiVAdV
S v
§ - fVJdV = f Trong do: (= jpdv
S V .

vbatkynén: |V]=—— Puoc goi la phuong trinh lién tuc

ngThanCong.com https://fb.com/tailieudientucntt
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4A.3. LUC LA VA SU IEN PON

1

Xét hai vat dan 1 va 2: vat 1 mang dién duong va dién thé V, vat 2 mang dién am co
dién thé V,. Do d6 V>V, nén cod dién truong hudng tr 1 sang 2.

No6i 1 va 2 bang day dan M: cac dién tich duong chuyén dong tir 1 sang 2 va cac dién
tich @m chuyén dong tir 2 sang 1. K&t qua la trong day M xuat hién dong dién, dién thé
V, giam dan va dién the V, tang dan, cudi cung V, =V, , dong di¢n triét tiéu.

Dé duy tri dong dién ta phdi thiét 1ap mot hi¢u dién thé V,-V, giita 1 va 2. Muon vay,
can phai dua cac dién tich duong tir 2 tré vé 1 (hay céc dién tich am tir 1 vé 2). Nhung
duéi tac dung cua dién trudng tinh gay bai hai vat 1 va 2, su dich chuyén nay khéng
thé xay ra. Pé thang duoc luc can cua dién truong tinh ndi trén, ta phai tac dung 1én
cac dién tich mot luc vé ban chat khong phai 1a luc tinh dién. Luc nay goi 12 luc la
Truong tao ra luc la goi la truong la:

F =qE

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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/ /
/ 5 e 9 7 9
~Coéng ma lyc la thuc hién dé dua dién tich g tir diém 1 dén diém 2:

Dai lwong dac trung cho do manh cua ngué‘n dién duwoc goi la surc dien dong
cua nguon dién va ki hiéu la ¢, la cong dé lam dich chuyén mot don vi dién
tich duong doc theo mach dién.

2
| C
1
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4A4.DINH LUAT WEMN

" Pinh luat Ohm: Cuong dé dong dién | chay trong day dan kim
loai dong nhat ti 1é v&i hidu sé dién thé hai dau day U:

R 1a dién tr¢ cua day dan, phu thudc vao hinh dang, kich thudc va tinh
chat cua kim loai tao nén day dan.

: ‘ , !
Day dan hinh tru dong nhat: R=p g
Véi ¢ (m): d6 dai day dan; S (m?): tiét dién day dan; p (Qm): dién tro
suét.
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4A.4. DINH LUAT OHM — PIEN'TRO CUA VAT DAN

—

Dinh luat Ohm dw¢i dang vi phan = =

Ao % Lo > ds (v N
Trong day dan dong nhat, su chuyén dong co C ; 6 .
hudng cua cac hat mang dién doc_theo hudng :
cua vécto E va do d6 huéng cua E va ) trung
nhau. Tudéng tuong tai 1an can diém can nghién
ctru trong day dan ta lay ra mét hinh tru c6 cac
duodng sinh song song voi E c6 chidu dai bang
d¢ va cd tiét dién day bang dS. Nhu vay ta co

dong jdS chay qua tiét dién day cua hinh tru.
Hiéu dién thé cta hai day hinh tru 12 Ed/¢. St

dung dinh luat Ohm cho hinh try day dan nay ta
cO:

I

Véi 6 (S/m): dai
luong nghich
dao cua p, duoc
goi 1 d6 dan
dién cua vat licu
lam nén day dan.

- 0 e

R pd/ p

my
I
Q
my

O |-
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4A4. DINH LUAT

Trong truong hop trén doan mach co lyc la:

—P

j=c(E+E")

Cuong d6 dong trong doan mach dugc xac dinh:

R

Pién tré sudt o1& dai lwong ddc trung cho tinh dan dién cua vt liéu tao
nén day dan. Vo1 tuyét dai da s6 kim loai, p ti 1€ vd1 nhiét do tuyét doi:

p=p,|1+a(T-T,) |

Vi T, =293 K = 20°C;
a la hé so nhiét cua dién tro suat.
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4?1%»?1&(; LUONG VA CONG SUATCUA MACHDIEN,

PINH LUAT JOULE - LENZ

Nang lwong va cdng suat cia dong dién

> Khao sat mot doan mach c6 dong dimg c6 hiéu dién thé gitta hai
dau mach bang U. Pién tich g = It trong khoang thoi gian t chay
gua mdi tiét dién cta day dan. Diéu d6 c6 nghia 1a mot dién tich It
trong khoang thoi gian t duoc chuyén tir dau nay dén dau kia cta
day dan. Nhu vay, luc tinh dién va luc la da thuc hién mot cong:

A =Ug=UIlt

> Chia A cho thoi gian thuc hién cdng t ta thu dugc cdng suét cia
dong dién trong mach dién

P=Ul=(V,-V,)l+¢,l
» Trong truong hop khong ¢ luc la:

2
UL RP?
R
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4A.5. NANG LUONG VA-€C AT CUA MAEH DIEN,

INH LUAT JOULE - LENZ

Pinh luat Joule — Lenz

> Khi c6 dong dién | chay trong day dan s& ¢ mot luong nhiét sau
day duoc giai phong:

Q = Ult = RI?t| m—) Dinh luat Joule —Lenz

> Néu dong dién thay d6i theo thoi gian thi lugng nhiét duoc giai
phong sau thoi gian t duge biéu dién bang cong thic:

Q:jRVm
0

» Theo dinh luat Joule —Lenz, khi c6 dong I, sau thoi gian dt, luong
nhiét sau day s€ duoc giai phong:

dQ = RI2dt = ‘;—dsf( jdS)%dt = pjdvdt|  (Dang vi phan)

ongThanCong.com https://fb.com/tailieudientucntt
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4A.6.CAC PINH LUAT K HOFF B

Pinh luat vé cac nut I

Iz
> Diém n(t 1a diém tai d6 o it nhat ba :
doan day dan gip nhau. f
Hinh 4A.6: Pigm mit
> Theo dinh luat bao toan dién tich, trong clng thoi gian tong cac
cuong do dong dién téi mot nit phai bang tong cac cuong do
dong dién di ra khoi nat d6. Néu quy udc cuong do dong dién t6i
nit mang dau (+), cuong do dong dién di khoi nit mang mang
dau (-), mot cach tong quét ta c6 thé viét:

Zn:(irlk):O

Téng dai s6 tat cad cac cuong do
dong dién tai mét nut bang khong.

m/taili eudientucntt
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4A.6-CAC PINH LUAT KIRCHHOFF

Dinh luat vong mang

» Vong mang la vong kin do cac doan i
mach tao thanh trén hinh, ABCA, . |
ACDA, ABCDA la cac vong mang. iy

» Xet vong mang ABCDA ctia mang dién
hinh 4A.7, ta chon mot chieu di tuy y
(duong cham cham) trén vong mang
nay nhu hinh vé: Hinh 4A.7: Véng mang

V, -V +V;-V.+V. -V, +V, -V, =0

V,-V, =R, —¢

Ve — Ve =-LR,

V.-V, =R.l, +¢,

CuuDuongThanCong.com D A http: -//fhg«‘/m%mimnmnn 2

> Theo dinh ludt Ohm tong quat:
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4A.6-CAC PINH LUAT KIRCHHOFF

Pinh luat vong mang

»> Suy ra:

LR, + LR, + LR, +(-1,)R, +(=¢&;) +(—¢,) +&,=0

> Néu ta quy udc:

Strc dién dong mang dau (+) néu chiéu di da chon trén
vong mang Xuyén vao cuc duong cia ngudn dién va
mang dau (- ) néu chiéu di da chon Xuyén vao cuc am
ctia nguon dién.

Cuong d6 dong dién mang dau (+) néu né cing chiéu
v6i chiéu da chon va mang dau (- ) néu nd ngugc chiéu
v6i chiéu dd chon, thi khi do (4A.26) duogc viét mot
cach tong quét nhu sau:

n

Z(igk) +Q Ri(xl) =0
k=1

k=1

om/tailieudientucntt
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4A.7-TU PIEN NAP PIEN VA PHONG BrEN/

Nap dién vao tu dién

> Goi V = V, — Vj la hiéu thé cua tu dién
va q 1a dién tich ctua no & thoi diém t. O
thoi diém t + dt dién tich cta tu dién 1a  _1*
g; = q + 8q, do do trong thoi gian dt |
dién tich cua tu dién da bién thién mot
luong dgq = g, — g = dq. Do vay, dong

dién cO cuong do I duoc tao ra:

Ma

_dg
dt

e=RI+V =R

a4 1

gt C

~
[ ]

R K
- 1.
c i
R T
Hinh 4A8
Suy ra dg = dl
g-—Ce RC
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4A.7-TU PIEN NAP PIEN VA PHC :

Nap dién vao tu dién

- : —C t
Lay tich phan hai vé Ln q &

A ARC

A 13 hang so tich phan duoc xac dinh bang diéu kién ban dau. Khi
t=0,g=0thi A=Ces.

Do do: q=Ce(l—e"")

Suy ra:

> Hiéu thé V cua tu dién I:

g _t/IRC
V-l €
c ( )

> Cudng d6 tic thoi i: _da _ & i
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4A.7-TU DIEN NAP PIEN VA PHONG DIEN

Tu dién phéng dién

R K
——WW—
» Bat khoa K tir vi tri 1 qua vi tri 2. Chon 0" 42
thoi diém O la loc khoa K vura kheép vao | + e
vi tri 2. Trong thoi gian tir t dén t + dt ¢ R l| =
mot dién tich am — 0q gdbm nhirng dién :
tir di chuyén tor B qua A xuyén qua dién |
Hinh 4A.10

trd R’ va tao ra dong dién c6 cuong do 1.

> O thoi diém t + dt, dién tich ctia tu dién 1a q, = q — dq, do d6 trong
thot gian dt, dién tich cua tu dién da bién thién mot luong dq = q; —
g =-0q

- & &
dt dt

Vay:
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4A.7-TU DPIEN NAP PIEN VA PHC :

Tu dién phéng dién

d
Ma V=Ri nén: %:_R-d_?

Tinh tich phan bang phuong phap phan ly bién so, ta dugc:

g= CeaURC
Suy ra:
> Hiéu thé ciia tu dién la: V= % _ getRT
» Cuong do dong dién 1 qua tu dién: |j =— Cdi? — ;' g URE
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PHAN B

TU TRUONG TINH TRONG CHAN KHONG
4B.1. TUONG TAC TU

* Nam 1820, nha vat ly ngwoi Pan
Mach Hans Oersted lam thi nghiém
vé dong dién va phat hién sw léch
ciia kKim nam cham & gan day dén
c6 dong dién chay qua.

* Ngwoc lai, Khi dwa nam cham lai
gan cudn day c6 dong dién thi nam
cham sé& hat hodic day cudn day tuy
theo chiéu dong dién trong cudn

Hans Oersted (1777-1851)  9a¥.

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


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

/ -

Mat khac, André Ampere
ciing tién hanh cac thi nghiém
& nhén thay giita hai dong
di€én cO sw twong tac.

André Ampere (1775-1836)

Két ludn: Sw twong tac gitra cac nam cham, giira nam
cham va dong dién, gitra dong dién va dong dién thi
giong nhau va dwoc goi la twrong tac tir.
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4B.2 TU TRUONG "
4B.2.1. Khai niém tir trrong va vecto cim wng tir

-Pé giai thich sw lan truyén twong tac giira cac dong dién ta phai
thira nhan ton tai mot moI trwong trung gian moi giéi cho su twong

tac nay. Moi treong dé goi la tir trrong.

—

-Tir trwomg dic trung béi mot dai lwong vecto, ki hiéu la B (vecto

cam ung tiwr)
4B.2.2. Dinh luat Biot-Savart
1)Vecto phén tir dong dién 1d/

d/

>

B de |

|

[<—]
il Q
Vecto phan tir dong dién 1d/ 1a véc to c6 phwong

tttttt

*
*
*
*
*
*
*
‘0
*

| A
i B
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Jean Biot(1774-1862)

Vecto cam ung tu dB cua vecto phan tir dong dién 1d/ gay ra tai diém M cach

[d/ mot doan r: e 1d/ % 1 P Ho H/m
dB = 1’3 41T
aB dﬁzuoldﬁxf‘ —
4t 13
= = i, I1d? x 1
B = dB =
f 4t 13
dong dién dong dién

/C?\ﬂl
<

ld/ B

CuuDuongThanCong.com 1 — 1 https://fb.com/tailieudientucntt
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/aLQérrn’rng tu

Uo,1d/sinB

co dB=

2
0, 41ty

BA1A2 - f dB =
01

Day dai v han:

_ Mol
B= 21th

B ciia dong dién thing /

- e
d r_sinB’ ~ sin?0 e nhsm

Ho Hol
Ba,a, = T —— (cosB; — cos0,) = o (sina; + sina,)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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— a) Cam ung tu cua dong dién thang (tt)
A;

Al An

A
2 rales

A, A

|- : Bl /. : =
h(3|nal+sma2) BA1A2=%—Oh(3m0tr3'naz) Bpo =

CuuDuongThanCong.com

7 2

”‘OI P B e
Axch Sina 000 orth
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~ b)Cam ung B ciia dong dién tron ban kinh R

Id¢ =
dB:jO r? —) dB=1dB, + jdB, +kdB,
TU
=B= [dB=1i [dB,+] [dB, +k [dB,
(da) (da) ) T
= - IR Bk 1S
B:k g S = tR2
2(R2+h2)3/2 e 27:(R2+h2)3/2
d k » Ko &
= p,=Isi=ISk — B= -
. pm n 27'C(R2+h2)3/2 p
1d/ dé Tai tam duwong trontiech = 0
e : L ot
1/ R ~..&~( ........... 0 R >mR® -~ 2pRE P
O h dB, Z
% : g !
. R
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/K)ﬁ ng tir cda dong dién tron ban kinh R(tt)

Copyright @ Addison Wesley Longman, Inc

CuuDuongThanCong.com

ml‘é
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/7 VAT e —
4B.2.3. Dwong surc cam urng twr

ccccccccccccccccc
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4B.3. PINH LY GAUSS POI VOI TU TRUONG -

4B.3- 1 Tw thong

= MitShs | P, =[B.dS
® =B.dS=BdScosa 2

dd_ = BdS, S dN MitkinS | = § B.dS
dS, s
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4B.3.2. Pinh 1y Gauss

Céng thirc Gauss dang vi phan:

§BdS=[V.Bdv= [V.Bdv=0 -
S Vv \Y

) 548
(Sy) ,,’ ______________
el
= ds,
. %8
ds ds,
—~V.B=0
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/

/

. e
4B.4. PINH LY AMPERE (PINH LY DONG TOAN PHAN)

4B.4.1. Luu so ciia vecto cim wrng tir

Nhw da biét Iwu s6 cua véc to tinh dién trwong doc theo dwong
cong kin (C) bang khéng:

§Ed2=o
C

Ngworc lai lwu so ciia véc to' cam eng tir doc theo dwéng cong
kin (C) khac khéng:

- (C)
L=§Bd€¢0
C
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~4B.4.2. Dinh Iy dong toan phin

i) Phat biéu: Lwu s6 ciia vécto cam trng tir doc theo mét dwong cong kin bat ky
bang tong dai so cwong do dong dién qua dién tich gi¢i han boi dwong cong nhan
cho p,

L= ¢ Bdis=p,>
C i

11) Chitng minh:
A) Tur trwong cua dong di¢n dai vo tan
a) Puong cong (C) nam trong miit phiang (P)
b) Pwong cong (C) khéng nam trong mit phing (P)
B) Truong hop tong quat

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


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

~A)Tir truong cua dong dién dai vo tin

/

a) Puong cong kin (C) nam trong miit phing (P)

e (C) bao quanh dong dién

(d¢coso = rdo)

L=¢Bdl =,
C

>0 néu Bd(>0 (d ¢ cing huong véi B)

(C) bao quanh dong dién

om/tailieudientucntt
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e (C) khong bao quanh donqg dién

(C) khong bao quanh |
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/

/

B e z
~  b) Pwong cong (C) khong nam trong mit phing (P)



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

B) Truwong hop tong quat =
L:fé.dz:pOZIi o ]
- .
i B=YB, (q
-

Cong thure Stokes: L
§Bd/=[(VxB)dS
C S

o 3

VxB=p,j

- B
bat H=—

Ho
La dang vi phan cua dinh ly Ampere

ngThanCong. https://fb.com/tailieudientucntt

m

ST A i
la vecto cudng do tir trudng: H(—j — Ve Hi=
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A A T A s -
> / ———
3. Ap dung dinh ly dong toan phan dé xac dinh tu truwong:
a) Tur trueong trong cudén day hinh xuyeén (toroid)

§Bd7 =p,NI = B2nr = NI
C

NI
—B=te" oy |
2mr | a N /
= %
V&i N = —— la sé vong day trén don
2mr
vi chiéu dai
g Mol B =y, |
2mr
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Tuwr trrong xung quanh Toroid

CuuDuongThanCong.com

Magpnetic Circuit
(iron transformer core)

Inner Poloidal Field Coils
(primary transformer circuit)

Outer Poloidal
Field Coils

Poloidal field
Toroidal field

Plasma with Plasma Current, |,
(secondary transformer circuit)

Resultant Helical Magnetic Field
(exaggerated)

Toroid hién dang dwoc st dung
trong cadc may bién dong hodic bién
tan vi:

+ Hiéu suat cao

+ Nhiét d thap

+ [t nhiéu

https://fb.com/tailieudientucntt


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

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


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

rrrrrrrrr

lllllll

-, %
:|| e

Il

> Ong day thang dai v6 han cé thé xem nhuw mdt cuén day dién
hinh xuyén co cac ban kinh lon vo cung:

R, =R, =

> VAay cam wng tir tai moi diém bén trong ong day déu bang

nhau va bang:

CuuDuongThanCong.com

|B=n,l|
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Ung dyng ciia solenoid

Solenoid

Duing trong b{ phén
khdi dgng ciia xe

Van thuy lyc solenoid ding trong
Stng som may rira chén, may giat

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


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

Z /4

CMS Solenoid

The Compact Muon Solenoid -
may do hat trong LHC - CERN

Hé thong phun xang
dung solenoid
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4B.5. PINH LUAT AMPERE

dé = MO IOdEO xf
Ar 3

dF = I1d/xdB

dl—i - M, Ide(Ioggo X I‘)
4t r
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~ 4B.5. DINH LUAT AMPERE (tt)

—dF=1d/xB

: I-D’lzuLll:>|:21:|2|31:“0I1I2
dF = Id/BSina. 2na 2na

| |
S
r g
S
rd
e
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M‘DUNG CUATU TR IEN KIN

4B.6.1. X¢ét luc tir tac dung lén Khung day dan Kin

> Gia sit mot mach dién Kin c6 hinh dang bat ky dwoc dit trong
tir treong déu B .

— dF=1d/xB

— F=¢dF=¢1d/xB
| va B khong déi: IE:I[ dkfjxé
dad

Ma: di=0 —> E-=0

1en khong chuyen dong tinh tlen trong tir truong

1 L
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Xét mot khung day dén cirng tuyét doi hinh chir nhét canh a, b cé
thé quay quanh mot truc (A) va dwoc dat trong mét tir treong deu
véi vecto cam trng tir vudng goc voi (A).

.
““““
---
o*
*

.
S=Sn=abhn ! | -
> Lue tir: @) L‘/ﬁ F
* Trén 2 canh (a): Z F=0 : /
* Trén 2 canh (b): (b) : e
l

F=F'= IbBsin(( A), B) / o Q o B

(A) LB=F=F=IBb :

F 4 |
F=F=IBb /6'/

M = labBsino = ISBSIino

M = 1(SxB) P, =15 M=p, xB
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M = [abBsina = ISBsina

hay M =I(S x B)

» MOmen tir ciia mach dién:
= IS

Pm =

— M =p, xB

Hién twrgng quay khung day trong tir treong deéu
dwoc ap dung trong cac may do dién !!!
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> Cong cua ngau lye tir khi khung quay tir vj tri goc o den-a:+ do
/ e
= dA=—Mdo T > dA=-p_Bsinada

> COng cta ngau lwe tir dé khi dwa khung tir
vi tri goc o deén vé vi tri can bang (a = 0):

0
Az _I me sinada. = me(l_ COS(X,) Truong xuyén mm/\lam cham vinh ct
) ] m vinh ciu

> Cong ciia ngiu e tir bing d§ giam ning lwong ciia khung day
dién trong tur trweong:

W_(a)-W,_(0)=p,B(d—-cosa)=—p, Bcoso—(—p, BcosO)

» Nang lwong ciia khung day dién trong tir treong 6 vi tri goc a

W,_ (o) =—P,..B
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/ 2 ; o
4B.7. CONG CUALUCTU

v

Trong vang khong gian ¢ tur truong déu B, dat mach dién khong doi 1, trong
d6 thanh MN = 7 | chuyén dong tinh tién trong mat phang khung day.

Thanh chiu tac dung cua lwe tur:

F=1/xB ds
nén dA = F.dx = I(7 x B)dx L M M’
= |B(dX x /) {

Tt hinh v8, ta thay (d)_( X 2) = NdS

B i -
suyra dA = IBAdS = 1dD_ -

dd  la s6 gia ciia tir thong giri
qua khung khi thanh N N’
chuyén dong i
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» €C06ng cia luc tir tic dung 1én toan mach khi mach
di chuyén tir vi tri 1 dén vi tri 2:

A j IdD,, = 1AD,, =1(Dy, — D, y)

< Két luan: Khi day dian co6 dong dién khong doi |
chay qua, di chuyén trong tir trweomg B thi cong cia lwe
tir tic dung 1én day dan bang tich s6 ciia cwong dd
dong dién | voi d§ bién thién cia tir thong qua day dan
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4B.8. TU TRUONG CUA MOT HAT CHUYEN DONG:
4B.8.1. Vecto cam wng tir ciia mot hat chuyén dong

> Tir truomg dB do phén tir dong dién Id ¢ gay ra tai mot diém
cach né moét khoang r:

dé = g Ide?
4 1
> Cwong d9 dong dién dwoc do bang d;g v .
dién lwong dich chuyen qua tiét dién ¢ ~ ’i v 0 U ¢ P’
thing ciia vat din trong thoi gian dt: ¢ Pv f S
Id/
o | )
dt
= de dB = Ho qvxTr B _ Mo gV xr
— Idézqazqu o — Ar I

ongThanCong.com


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

\ /

—
— 4B.8.2. Luc Lorentz
Tach: Idl=qv=F=1d(xB=q(VxB)

F 1a luc tr tac dung 1én dién tich q chuyén dong véi van toc V trong

tu truong B
= F=qvxB
i
F=qvBsina
B B
¢ - —> = —>
~g>0 v g v
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4B.8.2. Luc Loren:
/

¢ Luwc tir tac dung [én mot hat dién
chuyén dong véi van toc V trong tir
trueong B

F = gV x B

Henrik Lorentz — Hi Lan

Do 1om: F=qvB Sin o (1853 — 1928
Nobel: 1902
¢ Luwec tir tac dung I€n hat dién dat

REL8) ; 0
trong tu trueong va dién truong: 0
F=gE+quxB — <y
(Lwc Lorentz) QB
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4B.12. CAC T
MAY GIA TOC

> Duwéi tac dung ciia lwe Lorentz, hat chuyén dong

theo quy dao tron: ,
: : mv
——=¢VH
R
re 1 £ , ) mv
» V@i ban kinh quy dao: R=—
eH
- - 2R 2mm
» Chu ki quay cua hat: T=—=——
- Vv eH

uongThanCong.com https://fb.com/tailieudientucntt
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ATOC

P —.A.cr ..............

> Khi hat cé van téc khdng lom 13 lu’()’np
m ciia hat khéng d6i, do @6 chu ki quay cua hat
khong d6i va phit hep véi chu ki cita dién truong.
» Khi hat ¢6 van toc rat 1én, lhéi lirong m ciia
né khong phai 12 hing s6 ma thay d6i theo cong
thirc tirong doi: m

: Vay chu ki quay cua hat ‘ Cyclotron khong cho |

phép ting toc cac hat
den van toc 16n !!!

https://fb.com/tailieudientucntt

thay d6i va khong phil
hop chu ki dién truong
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dummy dee

acceleration frequency
13.881MHz

150MeV ©Ara+

1SNt 20N get WOArE+ BT

ion source
CuuDuol

» B0 phan chinh cua
cyclotron 13 hai chiéc
hop hinh chir D, bén
trong la chan khong.

> Hop dwoc nodi véi
mét ngudn dién xoay
chiéu cao thé va dit
trong tir trrong manh
H, vuong goc voi mat
phing ciia chiing.

https://fb.com/tailieudientucntt
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LHC - B CERN
o oints == ATLAS
P + Point 1

E540 - V10/09/97
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Syncrotron-phazotron (LI€
0) stt dung dong thoi hai phwong phap tren
0*MeV); Betatron gia toc electron dén 300Me
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Cac'irng dung Khac™==

&\ --—~- — = s ‘
Cavity magnetron dung trong cac 10 vi song

Q

Magnetic a0,
Current density  force *'T_(‘& k
- ". . » ; »: : . ] )

Liquid metal
or
blood

Bom dién tir trong cong nghiép
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DURAHEART PUMP

Electromagnetic coils and position sensors
continually monitor and correct the |evitating
impeller position, preventing deviation from the
exact center of the pump.

Actively controlled, magnetically levitated impeller
provides gentle, congistent flow patterns and
closed, straight-blade impeller design reduces
potential for turbulent flow and improves washout.

Motor magnetically coupled to the impelier to
achieve rotation while stationary magnets
maintain levitation.

New continuous-flow total artificial heart (CF
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The Emd
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