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Techniques for the determination of the magnetic anisotropy

Anisotropy parameters

AHF-)EPR on powder
Alnelastic Neutron Scattering
Avlagnetometry on powder

ASpecific heat on powder

Anisotropy axes orientation

AHF-)EPR on single crystal

Alorque Magnetometry

A\ngle resolved magnetometry



Angular resolved magnetometry: the rotator

An old technique <'”tema' rod
revisited thanks to the =
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Angular resolved magnetometry: the crystal

A1St step: Accurate indexing of the faces

2nd step: Three rotations along orthogonal
axes allow a full characterization of the
magnetic anisotropy without a priori
Information

3°rot




Angular resolved magnetometry: the support

1°rot  2°rot  3°rot A teflon cube
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The laboratory reference frame

By indexing with a single crystal X-ray diffractometer the
faces of the amorphous cube on which the crystal is
glued, the laboratory reference frame is defined in the

crystal lattice frame 6



Angular resolved magnetometry: the support

© On-cube indexing of poorly
defined or solvent loosing cfystals



Procedures to avoid mistakes

The sign of each rotation has to be carefully checked
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Choose aright reference frame
for the cube and place the
crystal on +z
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Characterization of the magnetic anisotropy of Dy(hfac);(NITR),

M/H (emu mol'1)
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Characterization of the magnetic anisotropy of Dy(hfac);(NITR),
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Experimental data are simulated
assuming a simple tensorial relation

and taking into account that only the
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Angle (°) component of M along H is measured
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or each rotation :
M(g) =H( ¢.cos ( g+2 ,gos( )sin( ) +g ,si (

here a, b are the cyclic permutation of the reference frame axes

a4.7599 0.3578 - 5.843¢

G::O.3578 0.7758 0.4681
8@5.8439 0.4681 9.2236 11




Characterization of the magnetic anisotropy of Dy(hfac);(NITR),

Diagonalization of the susceptibility matrix
c'= R Oc

Provides us with the principal values of the susceptibility:

847599 0.3578 - 5.843 £,=0.2+0.1 emu-K-mot
c=20.3578 07758 04681 [—> =13:0.1emu-K.mof

x

258439 04681 9.2236 £=13.2:0.2 emu-K-mof

The eigenvector matrix R
provides us with the principal
directions of the magnetic
anisotropy

12



Characterization of the magnetic anisotropy of Dy(hfac);(NITR),

Diagonalization of the susceptibility matrix
c'= R Oc

Provides us with the principal values of the susceptibility:

847599 0.3578 - 5.843 £,=0.2+0.1 emu-K-mot
c=20.3578 07758 04681 [—> =13:0.1emu-K.mof

x

258439 04681 9.2236 £=13.2:0.2 emu-K-mof

The eigenvector matrix R
provides us with the principal
directions of the magnetic
anisotropy

13



