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o _ Tipuri de magnetism
Structura disciplinei

Capitolul | Confinutul

| Proprietati generale ale cristalelor

1 | Corpuricristaline
St ale corpurilor

Retele cristaline

Defecte ale retelelor cristaline

Electroni in cristale
Modele (clasic si cuantice) ale electronului
Benzi de energie asociate corpurilor cristaline.
Clasificarea materialelor in conductor, semiconductor si izolatori.

Il Conductia electrica

Conductiaelectricaa metalelor.
‘Conductiametalelor la temperaturi uzuale
Supraconductibiiatea electrica.

-

Conductia electricaa semiconductorilor
Mecanisme de conductie.
Expresille conductivitatlor intrinseci si extrinseci

Conductiaelectricaa izolatorilor solizi
C

C a i

Il Proprietati dielectrice

6 | Polarizareaelectrica
Tipuri de polarizare
Polarizarea in campuri armonice. Pierderi in dielectrici

IV Proprietati magnetice

7 Tipu demagnetiom
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7. Tipuri de magnetism

7.1 Notiuni generale
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o _ Tipuri de magnetism
7.1 Notiuni generale

Intensitatea campului magnetic: H [A/m]

Inductia magnetica: B [T]

i (my)

Magnetizatia: M = Al\i,lg“ NG

M=M,+M, M,=zH

t

1 |
B=u,(H+M)=p,(H+M,+M ) = p,(1+ z,)H+ 1M,
u=+z, M=o,
B =xH, atuncicand M, = 0
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7.1 Notiuni generale

Materiale:

diamagnetice — particule magnetic nepolare
paramagnetice

feromagnetice particule magnetic polare
ferimagnetice

antiferomagnetice
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L] _ Tipuri de magnetism
7.1 Notiuni generale
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Materiale:
m  diamagnetice — materiale nemagnetice
m  paramagnetice
m Zn=10°-107
]
. . M, =%,H
m antiferomagnetice
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" Tipuri de magnetism

7.1 Notiuni generale

Materiale:
u
u
m feromagnetice — materiale magnetice
m ferimagnetice 2, =10*-10°
u
Mt = ZmH
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" JE Tipuri de magnetism

7.1 Notiuni generale
Camp magnetic activ (interior):
Hy=H+ M

R 10° —10* - materiale magnetice
v = Constanta lui Weiss . & ]
0 - materiale nemagnetice
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7. Tipuri de magnetism

7.2 Diamagnetismul
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7.2 Diamagnetismul

z
H, m,; = 2 Am;
i=1

Josoph Larmor (1857-1942)

T etemaiciansiicia nde

Pt M, = Nmy

s Ximd <0 |Xpma| = 1077 - 107°

M, = y,,H —liniara

E NN E)—
e

VO'\§
- Materiale diamagnetice:
'A"' Cu, Au, Ag, Zn, Pb, gaze nobile, etc.
Precesie Larmor pentiu un
atom de hidrogen
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7.3 Paramagnetismul
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7.3 Paramagnetismul

Tipuri de magnetism

Materiale paramagnetice: Al, Cr, Mn, Na, etc.

my; = My + My, + My )
magnetonul Bohr-Procopiu
m;, =~ Mygpe 3 =9,27-107* Am? M

I StfanProcopu(1680-1972),

fizcianroman

In Vin
= o~
—_—
-
—— ——
T RN of T [ T

const
.. Xmp = T

M, =y, H —neliniara

Xonp = 107 1071
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7. Tipuri de magnetism

Tipuri de magnetism

7.4 Feromagnetismul
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7.4 Feromagnetismul

Tipuri de magnetism

Materiale feromagnetice: Fe, Co, Ni, Gd, aliaje.

M =y, H —esteneliniara si nu este biunivoca
2, =10°-10°

Plerre-Emest Weiss Felix Bloch (1905-1983)
(1865-1940) fizician francez fizician american

nascutin Elvetia

m,

b Perete Bloch = L
//', ‘v\\ Domeniu M ,,

S gy

! !
W= Wy + W, + WA+ Waniz + Wmgs + W
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L] _ Tipuri de magnetism
7.4 Feromagnetismul
Energia de anizotropie:
" Wanie & K sin’® 3+ K sin? 3

n Directii de magnetizare pentru Fe:

1, m,

—
o, ;
— —~_Directie de magnetizare
grea
/ m,

Directic de magnetizare

medie
—:nv//uy—b
m, M
Directie de magnetizare
S

usoara
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Tipuri de magnetism

7.4 Feromagnetismul

Mecanismul magnetizarii:
[ prin deplasarea peretilor Bloch

Pierre Curie (1859-1906)

fizician francez

(&
Relatia Curie-Weiss: X = T
2 N7
pnm,,,'\ P |
= — =c
e ) ol o T
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= Tipuri de magnetism
7.4 Feromagnetismul

Deplasarea peretilor Bloch. Curba de magnetizare (demagnetizare)

M =l
i oD

==
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7. Tipuri de magnetism

7.5 Ferimagnetismul si antiferomagnetismul
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7.5 Ferimagnetismul si
antiferomagnetismul

] Particule magnetic polare mxl/ /l; ;

[ ] Domenii magnetice & pereti Bloch ¢
= Momentele magnetice ale atomilor X
diferiti — antiparalele in acelasi domeniu i l

L

[ ] mx # my — materiale ferimagnetice

02010-2011

= mx = my — materiale antiferomagnetice {m-"
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7.5 Ferimagnetismul si L
antiferomagnetismul RE
Lom H {
g LR [y
[ ] mx # my — materiale ferimagnetice -
- (l\"leﬁoyFE‘Q()g)n
=z, =10"-10°
1 T

Xm =Ty
= p=10"-10°Qm
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7.5 Ferimagnetismul si
antiferomagnetismul

[] mx = my — materiale antiferomagnetice

. Z,=107-107
Im 1/hm
ol % T 5 0 Téel
Material || Cr | Mn | MnO | MnS | FeO
122 165 | 198

Tn[K] | 475 | 100

Tipuri de magnetism
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<

Louis Eugene Felix Neel
(1904-2000), fizician francez
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