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Lord Kelvin (William Thomson) (1824-1907)

Professor of Natural Philosophy in the University of Glasgow 1846-1899.
First introduced the word chirality into science. Best known for inventing
the absolute (Kelvin) temperature scale.

River Kelvin

Laurence Barron, 2018.06
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e Summary

How Interact structural chirality and magnetic chirality
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Definitions of Chirality

Chiral Magnets

| call any geometrical figure, or
group of points, chiral, and say
that it has chirality, if its image in
a plane mirror, ideally realized,
cannot be brought to coincide
with itself.

Lord Kelvin, Baltimore Lectures,
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'Handedness * ‘

True chirality is shown by systems
existing in two distinct enantiomeric
states that are interconverted by spacdg
inversion, but not by time reversal
combined with any proper spatial
rotation.

Laurence D. Barron, early 1980s
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Molecule Based Chiral Magnet ‘

[Cu{(S)-pn}H, 0], [Cu{(S)-pn}l,IW(CN)gl,+2.5H,0  ~*

} chiral Ligand

Non-linear magnetic susceptibilities M. Mito(KIT)
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Chiral Magnet

CrNb,;S,

Exchange interaction
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(~48 nm)
I. E. Dzyaloshinskii,
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Chiral axis T. Moriya, Phys.Rev.120, 91 (1960))
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Chiral Spin Soliton Lattice (CSL)

[Chiral Helimagnetic order (CHM) (H = 0)
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CHM and CSL

100 nm
[1] Phys. Rev. 878,&34425(2008)

[2] Phys. Rev. B82,064407(2010)

[3] Phys. Rev. Lett. 107,017205(2011)
[4] Phys.Rev.B 86, 214426 (2012)

[5] Phys. Rev. Lett.108,107202 (2012)

‘ Y. Togawa, R. Stamps. (OPU, U. Glasgow)
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Chiral Spin Soliton Lattice (CSL)

Chiral Helimagnetic order (CHM) (H = 0)
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Chiral Spin Soliton Lattice and Magneto—Resistance Chirality and Topology

| Chirality generates topologically protected non-linear objects. |

¢ Solitons=1D Objects with 2D structure. P3, R3, P4, P6 SGs
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Coherent Phase Order (R]FHAIGIHEEES)
Summary |
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Importance of Non-linearlity for Carrying Physical Information ©[NH,][M'(HCOO),] (M=Mn, Co, 2 Wang.H Kobayashi

. M. Kurmoo, K. Inoue
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Harmonic structure carries nothing
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[1] Zheming Wang, Katsuya Inoue et al., Inorg. Chem., 46(2), 437-445, 2007
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[2] L. M. Volkova et al., J. Supercond. Nov Magn., 29, 2931-2945, 2016
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K. Inoue

Z. Wang, H. Kobayashi,

Y. Kato
[NH,][Mn(HCOO);,] CrNb;S,
Hexagonal P6;22 Hexagonal P6,22
a=7.36A a=5."73A
c=8.48A c=12A
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@[NH4] [Mn(HCOO)3] Y. Ichiraku, K. Inoue
= STLA £
MnCl,-4H,0 (1 mmol)

G < *

L Methanol (10 ml)

>several weeks later

@ <« Methanol (4 ml) + H,O (1 ml) J

S~

28 % NHzaq (3 ml) + HCOOH (2 ml)

q < -+

L Methanol (50 ml)
V)

Y. Ichiraku, K. Inoue

©dc magnetizations

Hilc
C =4.243 emu K mol-!
045 6,=-10.76 K
o
£
£
s 0.10 - » Hlc
£ = H/llc Yo C =4.402 emu K mol!
0.05——<—Hlc 6,=-11.77K
= 0.00
Hdc=1000e = ©C = 4.368 emu K mol"
oot 1 I 1 I 1 | | (S = 512D DHEHE)
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TN=8.0K

@StrUCtU re Y. Ichiraku, K. Inoue
. Mn
® 0
@ N
@ C
[Formula | [NH,J[Mn(HC0O),]
b Crystal system hexagonal
Space Group P6522
a(h) 7.360(7)
c(B) 8.486(6)
. . R1 0.0194
WR2 0.0635
Flack parameter 0.03(7)
a™ b V4 2

Y. Ichiraku, K. Inoue

OField dependence
Hllc Hlc
1 3.0x207 1w

M Jug

Possibilities:
Magnetic anisotropy, Spin flop, spin flip, etc
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Inoue Lab

Summary
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