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Chuong 6
NHOUNG TINH CHAT TUCUA CAC CHAT



Tinh chét tir thé hién qua viéc hit cac vat liéu Fe
Khi nam trong tir trudong ngoai B, moi

chat déu bj tir hoa va trong chung cO mot

tir truong phu rleng hay véctoc.U tu B

=>Tu truong tong h()’p trong chat 1a:

Thuan tu B = 13 +B Nghich tu
B>B, B, B<B,
B ; B .
— B ? - ~— B
. B
B, TTB B, B

Sat tir B>B,, nhi€u



1. Ban chat cua tu tinh:

~.,  Cacdign tur quay quanh hat
nhan giong nhu mot dong dién
1 tron va gay ra momen tir QUi

H \P, DPAOCUADIENTU P
TAN SO

: g . ev
QUAY CUA ¢ ¥ 2 0P i=ef = —
PIEN TU 2 - _2mr
MOMEN BONG

Momen tu QUI f’ _ § LUONG:
DAO cua dién tir ~ mL dt L=rxmv
eV, ©vr

P. =1S, =—r
mbo A oy 2

L=rmv



HESO TUCO: P, e ., e -

= mL L
L 2m 2m
» Cac dién tu co spin vO1 sO luong tur
spin m T hodic m ¥ cac momen sping, Iz g
tao ra cdc momen tir spin QUI DAO: ™ m
<l X
H m, He

CO HOC LUQONG TU CHO THAY: [ — \/g(g +1).7
MOMEN DONG LUONG

MOMEN SPIN S=./s(s+1).A




h — i Hang s6 Planck

2T
Tong hop cac momen tir cua dién tu
thanh momen tur cua nguyén tur thir 1 ami

Véc to tir hod = moémen > P
tir cua don vi thé tich AV

—  Véctotirhod tong cong J =T, + js
Dan dén tinh chat tir ctia cac chat
Duéi tic dung cla =y H T= Am B,

tu truong ngoat v Do tir hod



2. Nghich tu: 5, <0
Khi trong tu truong cac dién tu co phan ung
nhu hat tich dién chuyen dong trong tor truong
va c6 thém phan chuyén dong tué sai
eB,
2m_
cua di¢n tur chong lai tur trwong ngoai (Nhu DL

Lenz) dan dén tinh chat nghich tir cia cac chat.

Van toc goc Lamor o, =

Phan dong tuong (g dong

. yrmL
cam (mg cua nguyén tu /5
1 e *ZB,

Al = (—eZ)w, —
2n 4mm

————————

\
\ 7’
C o -



Momen tu cam ung nguyen tu

2 2
/B /B
P =ALS, =AlLnp’ = —— 02 = =220 (25
4m_ Jul
<x’>=<y’>=<z’>=<r1>>/3 Potirhoa cua

p’=<x’>+<y’>=2<r’>/3 vatliéu

Trong d6 J mémen tir mot N, = HoJ

don vi thé tich mau. B,
Néu momen tir qui dao spin bang khong ( Trong
truong hop so dién tir ludn chan nhu tinh thé khi

\ 2Z
tro He) thi = nezZ _ o 1, <0
. Jul
Day la nghich tur 1y tuong.




| 3. Thuan tu:
Khi dat trong tu treéng ngoai, monen tu cua

mach di¢n va tu truong twong tac vol nhau,
nang lugng twong tac bang: w __p B
Véc to tu hoa cua nguyen tu

f)ma :f)mL +f)mS; Pma — _mMB; MB :Lh
2m,

B,=0, do tac dong cua nhiét d0 cic momen tu
nguyén tir cd dinh hudng hon loan va tong cuia
chiing bang 0.

B,# 0, cac moO men tu nguyén tu tuong tac voi
tr truong ngoalr nhu cac mo men tu cua cac
dong dién, tong hop cac md men tir khac khong.
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Nang lugng twong tac: Trong tu truong cac
momen to nguyen tr ¢O0 2 muc nang lugng

e=1u,.B

Phan bo ciia chiing tuan theo ham phan bo
Boltzmann ¢ nhiét do T, Cac hat c6 momen tu
thuan theo tir truéng: n = n, eXP(HB-B/kBT)
(ng.B/k,T) << 1

Trong truong hop

n=n,(ug.B/k,T)



J )

Am :gzno “B/kBT Hay

Trong d6 C 1a hang s6 Curie.

S

J
B T
Day la dinh luat Curie: P0 tu hoa ty 1€ ngh1 v
nhi¢t do tuyet doi.
4. Tur trudng tong hop trong chat nghich tir va
thuan tu
Phan dong g6p do cac momen quay . .
< < N e N A s B' — H J
theo tu truong ngoai: cung chiéu voi P, 0

Tu trl)l’((‘)’ng tonghop B=B,+B'=B, +p,J
j=tnp S_B oy
I, ’ B=B, +%.B,



E:(I_I_Xm)EOZMEO (1+Xm):l“l

B=p,uH  p-Do tix thdm ty doi

Véc to cam itng tir tong hop trong cdc vdt liéu
thudn tir va nghich tu ty lé voi véc to cam uing
tir B, trong chdn khéng va bang ulan B,
thuan tr 1y, .10° nghich tur Y- 100

Nito 0,013 Heli 0,063
OXY 1.9 Nudc 9.0
Ebonit 14 Thach anh 15,1
Nhom 23 Bismut 176

Platin 360



vl << 1 nén doi véi cac chat thuan tur va nghich
to u=1+y .~ 1;
Thuan tr p > 1, Nghich tor <l

5. Sat tur
Tinh chét sat tir: ¢, >0 nhu thuan tir, Do tir hoa

16n (gdp tram lan thudn tir) T |
e Tir do J khong ty 1€ thuan véi
véc to cuong do tu truong H

B
e Phu thudc cam tng tur B vao
cuong do tu truong H: Khong I

cO doan nam ngang
B=p,(H+J); J —>c0nst,HT,BT




G CHU TRINH
TUTRE

B

|
B, Cam ting tir bio hoa, H- Luc khu tu, tir du B,
, L. 1a cadc dai luong dac trung co ban

» Moi chat sat tir ¢ tinh
tu du: H=0, B0



e DO tir tham ty d6i p phu  M]
thudc vao H phtc tap

PR Gt )N N
poH by H H
Cac dac trung cla sat tur
Sattrcing | Be=pH. | CUtrduB,
~ Truwngkhbwx
'FeO,Fe,0; | 5.10°T 0,67
Thép 1%C =~ 4+6.105T  0,9:0,7T

_____________________________________________________________________________________

Sat tir cung: H-16n



———————————————————————————————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————————————————————

Fe tinh khiet  2,5.10°T | 02T 280000

Fe+4%Si 35.105T 05T 15000

78%Ni+22%Fe; 6.10°T | 05T | 80000
e Nhiet d6 Cur1 o Thuan tu

Chat T..(°C)

Fe 770 | T<T=> Sat tir T

Co 1127 AM
Ni 357
Tecbi ~ -43 I pat

T> T.=> Thuan tir

Z \ A ? N N X T
Sat tr mém: H- nho, chu trinh tu tré hep



e Tir giao: Khi c6 tir truong ngoai tic dung ->Sat
tr bién dang: ¢, , ~ H
->ing dung tir gido dé Phét siéu
am cong suat I6n: Cho dong dién
xoay chiéu trén 20000Hz chay
trong cudn day tir hoa sat tir. S
Bién dang xoay chiéu kich dong F>20000H~2

sOng siéu am.
» Ferrit tir: Cau tao tir cdc oxyt sat tit Fe,0s,
Fe3O4, MnO...C6 tinh chat nhu sit tur, dién tro
suat cao

->Ton hao it, dung trong cac bién dp cao tan, Loi
ang ten
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Quay moOmen tu do

h chuyén vach mién khong thuan nghich

Dich chuyén vach mién thuan nghich
"H




Mién tu, co ché tur hoa

Vach mién

Hinh 11.14. C4u trdac mién tir cGa st tir.
Cac veécto tu hoa cla cac domain (biéu dién
bang cac mii tén) khep kin nhau nhu vay
t8ng néng lugng clia ca mau thap.

Hinh 11.16. C&u truc vach mién Block; viing chuyén tiép trong sat c6 do
day ¢& 300 hang s6 mang.



