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I Outcomes of dynamics of emergent magnetic monopoles
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Tlopoelogical spin textures in chiral magnets
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Creation of metastable skyrmions
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How to achieve rapid cooling?

Application of electric heating to the sample
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Phase diagram of equilibrium and quenched SkLs

1.0
| L | L l LI I LI I LI LI I LI I LI I | LI
i Equilibrium ] [ Quenched under field ]
PO 1 e :
I/'_"‘-- i "‘.-.\.\ i B "‘-.‘.\ |
~ | [ ] _ | ® o . _
T 06 | "\Equilibrium_ | Conical ‘\Equmbnum_
(O] N N
= i SKkLq T SkL A
o [ \ 1 [ \ ;
© 04| Conical l 1 L . . ‘ 7
) - 1 r I 5
S I 1 [ Quenched SkL i
02 = -...... . : — - |
e, e e :
. Helical ! - Helieal -
0 11 11 I L1 1 1 I L1 1 1 ! I L1 1 1 L1 I L1 1 I L1 1 II I L1 1 1

0 10 20 30
Temperature (K)

40 20 30 40
Temperature (K)

_ _ : Nakajima et al.
Squaric lattice of skyrmions g aqy. (2017)

1. Quenched state is quite extended =» Remarkable stability of metastable SkL

2. Appreciable gap tetween the quenched SkL and equilibrium SkL

: I 6
=> There, metastable SkL is short &5\{‘?& Kagawa et al, Nature Phys. (2016)




enching of thermal-equilibrium SkX to low temperature and zero field

FeGe thin plate
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Shrink of skyrmions with an increase of the bias-field

shrinking of Sk size
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Recrystalization of metastable skyrmions
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Nonreciprocal Responses of Noncentrosymmetric Matters
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Electrical magnetochiral effect (eMChE)
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elVIChE in MnSi thin plate

Thin plate sample
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Eield & temperature dependence of eMChE
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The magnitude of eMChE is largest just above the transition temperature.



Chiral spin fluctuations in MnSi
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The chiral nature of spins still remains even in the paramagnetic phase.
Asymmetric electron scattering by the chiral spin fluctuations gives rise to eMChE.




Pressure effect on eMChE
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Pressure effect on Hall resistivity

Topological Hall effect in PO
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The eMChE is also observed in partia?(brder phase—Quantum chiral spin fluctuations




B(T Data points are taken from R. Ritz, et al., Nature 497, 231 (2013).
3_5( ) Helical R. Ritz, et al., Phys. Rev. B 87,134424 (2013).
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The eMChE is also observed in partia?(brder phase—Quantum chiral spin fluctuations




Hedgehogs and emergent monopoles

Skyrmions and anti-skyrmions
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\Vlagnetic phase diagram in B20 compounds
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MnGe; short-period cubic lattice of skyrmion
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Monopole and anti-monopole
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Magnetic field dependence of emergent monopole-antimonopole crystal
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Tlopological Hall effect in MnGe
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Magnetic field dependence of emergent monopole-antimonopole crystal

N. Kanazawa et al. Nature Commun. (2016)
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particle nature of skrmions protected by topology

Skyrmion recrystalization
topological phase separation

skyrmion strings as quantum soft matter

Dynamical deformation of skyrmion strings
generate emergent e &b fields.

Mangetic monopole fluctuations

as strong scatterer of conductin electrons

Large magnetoresistance and thermoelectricity
upon unwiding monopole-antimonople pairs

26



	スライド番号 1
	スライド番号 2
	Topological spin textures in chiral magnets
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	Electrical magnetochiral effect (eMChE)
	 eMChE in MnSi thin plate
	 Field & temperature dependence of eMChE
	Chiral spin fluctuations in MnSi
	Pressure effect on eMChE
	Pressure effect on Hall resistivity
	Electrical magnetochiral effect under pressure
	Electrical magnetochiral effect under pressure
	Hedgehogs and emergent monopoles
	Magnetic phase diagram in B20 compounds
	スライド番号 21
	Monopole and anti-monopole
	スライド番号 23
	Topological Hall effect in MnGe
	スライド番号 25
	スライド番号 26

