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Motivacio: Hubert&Schéafer: Magnetic Domains, 1998

Legyen ) — R3 egy nvilt, korlatos tartomany sima peremmel.
| étezik- olyan u : €2 — R? vektormezd, amelyre igaz:

e |ul*=1in

e divu=01n €
v = 0 on 0f)

es U Veéges sok, a 9() peremen
talalhatd szingularis pont kivételével
sima.
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Abstract—The principles of micromagnetics are used to describe the
magnetization processes and magnetic configurations in a cylinder of
finite length. The cylinder is of radius large compared to the exchange
radius. Magnetostatic terms dominate in the limit that crystalline
anisotropy is negligible. The exchange energy is minimized for boundary
conditions primarily determined by magnetostatics. The point singu-
larities required by topology are essential to understanding the process
of magnetization. Complete reversal of magnetization is made pos-
sible by propagating point singularitics down the axis of the cylinder,
These propagating singularities arise from pair creation in a unit vector

coercivity, and irreversibility. To achieve the latter it was
necessary to assume that there was a hole down the axis of
the cylinder. This was to avoid the line singularity that occurs
for cylindrical symmetry with translational invariance along
the axis. In the present paper we tackle the full three-dimen-
sional problem and describe magnetization configurations with
essential point singularities. To do this we have used, to again
quote Brown, a “less ambitious method” [3]. Ritz parameter
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Megjegyzeés:

e Szingularis pontok a peremen mindenképpen vannak
e 2 dimenzidban tipikusan 1-dimenzios szingularis gorbék leteznek



Vektorpotencial

Vektorpotencial w : Q) — R? , ahol © = curl w
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e |ul*=11in

e divu=01n €

Linearizacid az ug = curl wg pontban:

(ug, curl w) = h in )



curl w|* =1 in Q

Linearizacid az ug = curl wg pontban:

(ug, curl w) = h in

azaz:
Liw! + Low? + Lsw® = h in €)

ortogonalitas:
L2 — anl — u()@S

Li,uo =0 W
Lg = u(l)ag — anl < >



Llwl LQUJQ L3w3 — h in ()

1. Az integralhatd eset:

[L;, L;] € span{Ly, Ly, L3} <m==> (ug,curl up) =0

Frobenius tétele: Ebben az esetben létezik az U vektormezdre
merdleges 1-kodimenzios foliazas.

o "U,‘Q p— F,I-, ,
' — oliazas

» v = < > minimalfeliletekkel

o (u,curl u) =0 “kalibraciod”

Tétel (D. Sullivan): Egy 1-kodimenzids F foliazashoz egy kompakt
M3 sokasagon pontosan akkor létezik olyan metrika melyre a foliazas
minimalis, ha JF feszes (“taut”).




(ug, curl w) = h in )

2. A nem-integralhato eset: (ug, curl ug) > 49 >0

o Az ugp-ra dudlis 1-forma u(b) meghataroz egy kontakt-strukturat.

...vagyis u(b) A du% egy térfogatalak.

e Egypélda: ha w az S*%-n a térfogatalak,
H . S° — S? aHopf-leképezés,
akkor 1 = (*H*w)ﬁegy vektormezd, melyre:
o |ul*=1
e divu=20
o (u,curl uy =1




curl w|* =1 in Q

Tétel (Canevari-Sz): Ha
(ug, curl ug) > 46 > 0

akkor létezik 7 > 0és € > 0 hogy ha
‘\u0|2 _ 1‘ <
akkor van olyan sima u melyre div uw = 0, |u|? = 1 és

|ug — ul|lcr < r

w — h = (ug, curl w) k5 k-1

h
h — k—1 k—1
o <UQ, curl UQ> H0 ¢ - C

Bizonyitas: Nash-Moser iteracioval




‘\uO\Z _ 1‘ <

VL 4

Egyszeril div-mentes mezo: “Bloch-fal”

uh

Két-skalas div-mentes vektormezé:
ux(x) = a(Ax1,x)es + b(Axr1, x)es

haaésb a s” valtozéjaban
periodikus nulla atlaggal.

!
Ug fUJ/\|2=\’UJ|2 / O(%)



Tétel (Canevari-Sz): Ha n > 6 és (M",g) egy kompakt
Riemann-sokasag, akkor minden kritikuspont-mentes vektormezo
M™-en homotop egy sima, nem-integralhatd divergenciamentes
egységhosszusagu vektormezovel.

0‘“‘2:1
e divu=0

e u’ Adu’ #0




(M",g) n=>6

Tétel (Eliashberg-Gromov): Ha 1w > 3 és (M ", 9) egy sokasag,
akkor minden kritikuspont-mentes vektormezd homotop egy
Kritikuspont-mentes divergenciamentes vektormezovel.

Lemma (Thom-transzverzalitas): Ha n = 6 akkor a nem-integralhato
C'% vektormezdk halmaza stir( C'*-ban.

R két-skalas Bloch-fal

R3 Moser-iteracio




