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ZEEMAN ENERGY
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SPIN STRRUCTIRE C n

C H=0, ROTATE ANDT/SPIN COMPONEFNTS C
éRE AINS TABLE

FIELD XIXES CNDg COMPONENTS C
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S = Sgsina + S% COS (x
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FROZEN HARMONICS
BILINEAR APPROXIMATION

Sy = Sbq0 — (a ap+ aga_x) — ajax — ...
S/ = —i\/S/2(a_x — a);
Sy =/ S/2(a_k + ay)

BOSE-EINSHTEIN +
CONDENSATION CL, (l ' cLAsSICAL VARIABLES




WJ_(HCH — 046/4]{2) p=H,/Hc

BEC
- 1.0 / - 06 04 02 o

— 02
/ / T 03]
CLASSICAL
D sin (1 — p? /4 cos® o)
WJ‘ - 22 2/,
2 COS? (v 1 Asin*a — p? /4
POLE
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PERPENDICULAR PHASE STRACTURE

FIRST ORDER TRANSITION-> PERPENDICULAR CLUSTERS IN
CONE BACKGROUND.
CLUSTERS INTERACT AS MAGNETIC DIPOLES.

RING RADIUS /&

THICKNESS ok ~ 0.1 — 0.2k

CLUSTER CLUSTER SIZE N PERPENDIQULAR TO FIELD
SCATTERING DIRECTION

D ~ (2}i?k)(k/ok) ~ 90 = 180nm
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CLUSTER SIZE AND CONCENTRATION INCREASE WITH T AND H

LOW T BIPOLAR GLASS

T N T . REENTRANT TRANSITION TO
C' MAGNETICALLY ORDERED STATE

HEXAGONAL STRUCTURE (SKYRMION LATTICE) HAS
MINIMAL MAGHETIC EHERGY

NATURAL EXPLANATION: LATTICE PERIOD IS THE SAME AS
THE HELIX ONE AT T=0



CONCLUSIONS

IN CLASSICAL APROXIMATION THE HELIX ENERGY DEPENDS
ON THE FIELD PERPENDICULAR TO THE SPIN ROTATION PLAIN
(ALONG k FOR MnSi).

OTHER FIELD COMPONENT LEADS TO MAGNON BEC

IN MnSi BEC GIVES GISE THE FIRST ORDER TRANSITION TO
PERPENDICULAR k ORIENTATION

REENTRANT PHASE TRANSITION IN PERPENDICULAR STATE
ALLOW TO UNDERSTAND QUALITATIVELY ORIGIN OF THE SO
CALLED SKYRMION LATTICE
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