Energia magnetostatica — existencia de dominios




Energia magnetostatica

Energia de interacion entre los dipolos de un nateragnetizado
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Ejemplo: Esfera de radio R magnetizada uniformeeent
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Energia magnetostatica
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Cilindro infinito magnetizado uniformemente en do®n perpendicular al eje
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Otros cuerpos magnetizados uniformemente
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Superficies no cuadraticas

V Valido también para cuerpos con
E, = Ho (Nfo +N M2+ N, M Z2) superficies no cuadraticas: cubos,
yoy prismas, cilindros, octaedros, etc.

(teorema de Brown-Morrish)
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campo efectivo
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factores demaanetizantes
Calculos en prismas

Demagnetizing factors for rectangular ferromagnetic prisms

Amikam Aharoni®
Department of Electronics, Weizmann Institute of Science, 76100 Rehovoth, Israel
JOURNAL OF APPLIED PHYSICS
VOLUME 83, NUMBER 6
|5 MARCH 998

TABLE 1. The demagnetizing factor, DI, of a prolate spheroid and the
magnetometric demagnetizing factor, D2, of a square prism, for an aspect
ratio, p.

A & n DY

2.0 0. 17356 (. ]9s32

/ 3.0 010871 014036
P E— « J_e 4100 0075407 010845
-~ X 5.0 0055821 DORR36

b . - (.4 0043230 0074466
----------------- p=— 7.0 {(0.034600 0064363

a 8.0 0.02842 | 0.056670

b 9.0 0023516 0050617
- & 10.0) 0.020286 0.04573 ]
[1.0 0017515 0041705

FlGa. 1. The coordimate svstem used in the calculations. Its origin is at the

center of the rectangular prism. The field A, is applied along the z axis.



Factores demagnetizantes— referencias

Formulas, tablas y graficos de factores demagnetizantes, ChleteE Trans.
Magnetics27, 3601-19 (1991)

Campo demagnetizante y medidas magnéticas, J.A. Brug y W.P.Miqifl.Phys57,
4685-701 (1985)

Calculo de factoredemagnetizant,
http://www.magpar.net/static/magpar/doc/ntml/demagcalc.html



Anisotropia de forma: NP esferoidales

Elipsoide prolado u oblado
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Anisotropia de forma: NP elipsoidales

Problema: analizar la energia magnetostatica ddipddelales
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A partir de la expresion:

E, = “;V (N,MZ+N,M2+N,M?)

Comparar con la expresion de la energia de anEatumiaxial.
Calcular su valor para una NP de magnetita candate elipsoide
prolado muy alargado, con:

M =4.5x10° A/m



Anisotropia de forma: NP elipsoidales_

a=b<c=N,=N, >N,

E, = “;V (NMZ+NMZ+NM2Z)0 ] - ”;V (N, (M2+M2)+N,M?2)
/
Mc=M7+MS+M’

‘/,/"

E, = 'UZV (N, - N, )M? +cte= 'UZV (N, - N, )MZcos 6 +cte

E, = _,u;V (N, - N, )M?Zsin®*8+cte= K,V sin® @ +cte

E, =K,.Vsin?8 K, =%(NX ~N,)M?



Ejemplo: elipsoide prolado largo de magnetita con
elevada relacion de aspecto
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Energia magnetostatica - Origen de los dominios
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Energia de pared de dominios
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Eje faclil

Pared de Bloch de 180°
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iIntercambio




Optimizacion energia por unidad de area de pared
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