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TOPOLOGY AND THERMOELECTRICS
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THERMOELECTRICS, TOPOLOGY AND HEUSLER
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SEEBECK AND NERNST
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WEYL SEMIMETAL

3D topological Weyl - transport measurements:

1. Weyl points

2. chiral anomaly
3. axial gravitational anomaly
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AXIAL GRAVIATIONAL ANOMALY
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AXIAL GRAVIATIONAL ANOMALY
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CHIRAL AND AXIAL GRAVITATIONAL ANOMALY

Materials S (uV/K) a (A/mK) p (U cm) k (W/mK)
Ordinary Nernst Bi 21700 at5T / / /
NbP 800at9T / 1140 438
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MAGNETO SEEBECK EFFEKT
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MAGNETO SEEBECK EFFEKT

J.Snyder, E. S. Toberer, Nat. Mat. 7 (2008) 105.
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MAGNETIC TOPOLOGICAL MATERIALS
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MAGNETIC TOPOLOGICAL MATERIALS

Berry curvature design
e giant anomalous Hall
e giant anomalous Nernst
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MAGNETIC TOPOLOGICAL MATERIALS

Materials S (uV/K) a (A/mK) p (UQ cm) x (W/mK)
ONE Bi 21700 at5T / / /
NbP 800at9T / 1140 438
CdaAs, 129at3T / 300 2.44
ZrTes 1902 at 13T / 98700 5.51
MgoPb 195at10T / 85.1 97.3
NbSb, 639at9T / 123 83.1
WTe, 7210 at9 T / 1717 114
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KAGOME MATERIALS
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KAGOME - INSULATORS
ARTICLE
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Theoretical prediction of a strongly correlated
Dirac metal
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KAGOME

R = Li, Mg, Ca,rare earth metals;
M=V, Cr, Mn, Fe, Co, Ni; and
X = Ga, Ge, In, Sn, Sb etc

J. Alloys Compd.185, 99 (1992)

Yi Jiang, et al. Physical Review B 111 (2025) 125163, preprint arXiv:2311.09290



KAGOME
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KAGOME AND GONIOPOLARITY
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KAGOME AND GONIOPOLARITY
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KAGOME AND GONIOPOLARITY
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KAGOME AND GONIOPOLARITY

A Goniopolar effect B  Anomalous Nernst effect C GE + ANE
T % E- L,
@ Magnetization’ @
o = T or
n = A
e T=300K -
Two transverse mechanisms TbMn,Sn, MgMn,Sn |
1. Anomalous Nernst effect (ANE) oy |
From Berry curvature (SOC + magnetism) }, .. s [
*Syx~1.8 UV/KSyx~1.8uV/K at 300 K gtk |
2. Goniopolar effect (GE) F8,n
*Direction-dependent Seebeck: Sxx#Szz
Rotating heat flow = transverse voltage |
GE + ANE add constructively ’ S VK

*— Sytotal=15.6uV/K

T=300K

T

B(T)

Honghui Wang, et al., Advanced Materials (2026) e74839

40 - n Exp.

¥ L. _..Gal \T/'/iabL: -
> 20 _
= ! o s &

x :___i :
(,)X 0 O ) _ ppm—" -

- AT/l c

H -20 H 1 . 1
T 15} .
= O
= g ® "

~— 10 = DD
O L g B

X
»n 5
| oM | § 1
X100 - o8 00 EEg
.E E]D
$50 el
o_ |

-3

22, D 1 1 |

100 200 300
T (K)




.——.—-:‘—) e -
-

0000000000000
0000000000000

0000000000000
00000 OQO 00000

coQooQoo

coQooQoo

O s

© Mn, Fe,V, Ho & Ti
© Ge,Sn,Bi&Sb
© Cs,Y,Ag&Gd

Ti V Cr Mn Fe Co Ni Cu
Zr Nb Mo BId Ru Rh Pd Ag

Sharma et al., npj Quantum Materials 11, 55 (2026)



2
C
—hy‘

INTERWOVEN MAGNETISM INDUCES A SPIN DENSITY WAVE
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KAGOME AND BEYOND
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ALTERMAGNETISM
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ALTERMAGNETISM

Direct observation of p-wave spin splitting

Odd-parity spin texture: S, (+k, ) = =S, (—k,)

« Spin polarization suppressed at k, = 0 — symmetry-protected nodal plane
« Experiment matches non-relativistic calculation — exchange-driven p-wave magnetism, not SOC
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  


  𝜒 = − 1


  𝜒 = + 1


  𝜒 = − 1


  𝜒 = + 1


    10  17   c  m  − 3


  4 ×   10 5   c  m 2  V  − 1  s  − 1


   S x < 0


   S z > 0


   T N ≈ 20   K


  𝐪 =  ( 0 , 1 ,  / 30 )


  𝒫


  𝒯 𝜏


   S y  ( 𝐤 ) = −  S y  (  − 𝐤 )


   k y = 0


   S y  (  +  k y ) = −  S y  (  −  k y )


   k y = 0

