
1.11. TENSORIAL PROPERTIES OF LOCAL CRYSTAL SUSCEPTIBILITIES

1.11.7. Glossary

�ðrÞ local susceptibility tensor in direct space

�ðHÞ Fourier components of the local

susceptibility tensor

H reciprocal-lattice vector

e polarization vector of an X-ray wave

k wavevector of an X-ray wave

R
g
ij matrix corresponding to point-group

operator g

r polarization vector perpendicular to the

scattering plane

p polarization vector in the scattering plane

� Bragg angle

’ azimuthal angle of rotation about a

reciprocal-lattice vector

AðrÞ vector potential of the electromagnetic

wave

PðrÞ momentum of an electron

! frequency of an electromagnetic wave

� wavelength of the radiation

Ei energy of a discrete atomic level

s spin of an electron

f ðk; e; k0; e0Þ scattering amplitude

G scattering vector

�ijk Levi-Civita symbol

!ca transition frequency for states a and c

� energy width of the excited state

pa probability that the state jai of the

scatterer is occupied

fjk tensor atomic factor

FjkðHÞ structure-factor tensor of rank 2

IHðe
0; eÞ intensity of the reflection

EL notation of the electric multipole

transition. E1: the dipole; E2: the

quadrupole

ML notation of the magnetic multipole

transition

L orbital moment of electron

Djk dipole–dipole tensor atomic factor

Dþjk symmetric part of the dipole–dipole tensor

atomic factor

D�jk antisymmetric part of the dipole–dipole

tensor atomic factor

Ijkl third-rank tensor describing the dipole–

quadrupole resonant X-ray scattering

Iþþjkl part of the third-rank tensor invariant

under time inversion and symmetric

under the permutation of j and k

Iþ�jkl part of the third-rank tensor non-invariant

under time inversion and symmetric

under the permutation of j and k

I�þjkl part of the third-rank tensor invariant

under time inversion and antisymmetric

under the permutation of j and k

I��jkl part of the third-rank tensor non-invariant

under time inversion and antisymmetric

under the permutation of j and k

Qijkl fourth-rank tensor describing the

quadrupole–quadrupole resonant X-ray

scattering

Tr trace of matrix

m magnetic moment of an atom

YLM spherical tensor

X ðpÞq component of the spherical tensor

depending only on the incident and

scattered radiation

FðpÞ� q component of the spherical tensor

associated with the tensor properties of

the absorbing atom

References

Altarelli, M. (2006). Resonant X-ray scattering: a theoretical introduction.
Lecture Notes in Physics, Vol. 697, pp. 201–242. Heidelberg: Springer.

Arenholz, E., van der Laan, G., Chopdekar, R. V. & Suzuki, Y. (2006).
Anisotropic X-ray magnetic linear dichroism at the Fe L2,3 edges in
Fe3O4 . Phys. Rev. B, 74, 094407.

Arima, T., Jung, J.-H., Matsubara, M., Kubota, M., He, J.-P., Kaneko, Y. &
Tokura, Y. (2005). Resonant magnetochiral X-ray scattering in LaFeO3:
observation of ordering of toroidal moments. J. Phys. Soc. Jpn, 74,
1419–1422.

Authier, A. (2005). Dynamical Theory of X-ray Diffraction. Oxford
University Press.

Authier, A. (2008). In International Tables for Crystallography, Volume
B, Reciprocal Space, edited by U. Shmueli, 3rd ed., pp. 626–646.
Heidelberg: Springer.

Barois, P., Gleeson, H., Huang, C. & Pindak, R. (2012). Application of
X-ray resonant diffraction to structural studies of liquid crystals. Eur.
Phys. J. Spec. Top. 208, 333–350.

Beale, T. A. W., Beutier, G., Bland, S. R., Bombardi, A., Bouchenoire, L.,
Bunau, O., Di Matteo, S., Fernández-Rodrı́guez, J., Hamann-Borrero,
J. E., Herrero-Martin, J., Jacques, V. L. R., Johnson, R. D., Juhin, A.,
Matsumura, T., Mazzoli, C., Mulders, A. M., Nakao, H., Okamoto, J.,
Partzsch, S., Princep, A. J., Scagnoli, V., Strempfer, J., Vecchini, C.,
Wakabayashi, Y., Walker, H. C., Wermeille, D. & Yamasaki, Y. (2012).
REXS contribution to electronic ordering investigation in solids. Eur.
Phys. J. Spec. Top. 208, 89–98.

Belyakov, V. A. (1975). Diffraction of Mössbauer gamma-radiation in
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