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| NONCENTROSYMMETRIC CUBIC MAGNETS (FeGe)

Structural spiral Magnetic spiral

Period of magnetic spiral is longer than period of structural spiral, e.g. FeGe lattice
constant is 4.7A, period of magnetic spiral is 18nm
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. MAGNETIC INTERACTIONS

Atomic spin moment S

Heisenberg exchange Ey = 3, /jSi - Sj

Ferromagnetism (J < 0) Antiferromagnetism (J > 0)

Dzyaloshinskii Moriya interaction Epy = X;; D - (S; X S)

Dzyaloshinskii-Moriya interaction is at the origin of
weak ferromagnetism, magnetoelectricity, multiferroicity, etc.
Collinear antiferromagnetism (D = 0)

) Itg @l

erromagnetism (D # 0)
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D> D<0

Weak f

Dzyaloshinskii-Moriya vector D defines the magnetic spiral s«
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. PHASE DIAGRAMS OF MONOGERMANIDES OF TM

i,
v
conical “Di:
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o, field polarized

T, = 270K = 170K
H., = 0.1T (low T) = 2T (low T)
H,, 03T (lowT)  =14T (lowT)
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XMCD : TWO STEP MODEL FOR K-EDGE

LCP photon ':::Lph = +h

ad e . i RCP photon ‘:::L,nh ) = —h
--------- e ———Ey .« qe .
4p Q{_ 0N - Electric dipole selection rules:
T Am, =+1
| |
B 1] Am, =—1
| |
| |
| I — —
| | —_— )
. ) : . Z (Lph. T Lph—e) = const
C ! ! D
. i I [} ; .
h : : +h In the case of the K-edge of transition metals
L 1o ,’
. Xl . 1s f XMCD ~ <LZ>4[) + € <Lz>))d

Advantage: element selectivity
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. XMCD EXPERIMENT

[ Quantity to measure: AJ =" - I ]

|J+, M~ => Absorption cross-sections for CP X-rays with
(+) helicity  parallel to the sample magnetization
(-) helicity antiparallel to the sample magnetization
J Highly performing X-ray detectors

J Magnetic field to magnetize a sample

 Source of circularly polarized X-rays

The best possible at the 3 generation
synchrotron radiation facilities
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. ID12 BEAMLINE

Fixed exit

Double Crystal
Monochromator
gi QWP
Helical 1ts Si .
= A = S Belenses 1
I ] ]l| ’_»1 ﬂ VY ﬁ:l
Undulator d g W |£|
Attenuators /) Vertically C—

Focusing Mirrors ¢.ans|ation

> Photon energy from 2 to 15 keV

> Beam size 3uym x 30um (focused with Be lenses)

> Source — Sample distance 67 m

> Quarter wave plate (QWP) is used to measure
circular polarization degree

> Detectors are Si photodiodes

o
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. ESRF BEAMLINE ID12 (HIGH FIELD SET-UP)

..-M..
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XANES
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XMCD ON FeGe SINGLE CRYSTAL
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Ge 4p states are magnetically polarized in FeGe via hybridization with 3d states of Fe
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XMCD ON FeGe SINGLE CRYSTAL
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Ge 4p states are magnetically polarized in FeGe via hybridization with 3d states of Fe
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XMCD ON MnGe POLYCRYSTALLINE SAMPLE
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XMCD signal at the Ge K-edge follows macroscopic magnetization whereas TM K-edge not
MFeGe ~ 1#B/fu MMnGe ~ 17#B/fu
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. XMCD AT THE K-EDGE OF TMs
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Note: Sign change of < L, >34
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. CONCLUSIONS

e \We have measured XMCD spectra at the K-
edges in noncentrosymmetric cubic
structures MnGe and FeGe

e \We have observed an induced magnetic
moment on Ge site

e \We have obtained the difference between
Mn and Fe XMCD-signals due to 3d states
iIn FM state
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