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The incommensurately modulated crystal structure of -Pb2BiVO6
P. Roussels at al. // Acta Cryst. (2009) B65, 416.



55

Diffraction pattern of a modulated single crystal contains 
satellite reflections in the interstitials of the reciprocal lattice

HH((hklhkl) = ) = hhaa** + + kkbb** + + llcc**  a a main reflectionmain reflection

qq(()) = = aa* * + + bb** + + cc**  a a modulation vectormodulation vector

SS((hklmhklm) =) = HH((hklhkl)) + + mmqq  a satellitea satellite

= (= (hh  mm))aa** + (+ (kk  mm))bb** + (+ (ll  mm))cc**



66

There are different kinds of the structure modulation:

DisplaciveDisplacive modulationmodulation::
rr = = rr00 ++ nn ++ kk {{sskk sin[sin[22kkqq((rr00++nn)])] + + cckk cos[2cos[2kkqq((rr00++nn)])]}}

Occupation modulationOccupation modulation::
pp = = pp00 + + kk {{spspkksinsin[[22kkqq((rr00++nn)])] + + cpcpkkcoscos[[(2(2kkqq((rr00++nn)])]}}

Since translational symmetry is broken, atomic coordinates depend  
on the lattice position. We should select a unit cell of the periodic 
lattice as an origin; n is a translation between the origin and the cell 
under consideration; r0(x0, y0, z0) are basic atomic coordinates and 
the last term defines atomic displacement. 

A modulation function can be expand into Fourier series as here.
Legendre polynomials can also been used to expand the stepwise 
functions such as crenels and sow-tooth functions.
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