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4. DIFFUSE SCATTERING AND RELATED TOPICS

|F(H)|

0.0 AR el
0.0 1.0 2.0

F(H)

Fig. 4.6.3.9. The structure factors F(H) (below) and their magnitudes
|F(H)| (above) of the squared Fibonacci chain decorated with equal
point atoms are shown as a function of the perpendicular-space
component [H*| of the diffraction vector. The short ,distance is
S=25A, all structure factors within 0 < |[H| <2.5 A~ have been
calculated and normalized to F(00) = 1.

Further scaling relationships in reciprocal space exist: scaling a
diffraction vector H = hydj + hod; = ha* < _IT> + hya* <71->
14 v
with the matrix § = 01 ,
11/,
GGl (i), )
11 D h2 D Fn+l Fn+2 D h2 D
< Fuhy + Fyiihy >
Fn+1h1 + Fn+2h2 D,
increases the magnitudes of structure factors assigned to this
particular diffraction vector H,
[F(S"H)| > |F(S""'H)| > ... > |F(SH)| > |F(H)|.

This is due to the shrinking of the perpendicular-space
component of the diffraction vector by powers of (—7) " while
expanding the parallel-space component by 7" according to the
eigenvalues 7 and —7~! of S acting in the two eigenspaces vl and

Vi
W (SH) = (hy + 7(hy + hy))a* = (Thy + hy(7 + 1))a*
= 7(hy + Thy)d",
T (SH) = (—=7hy + Iy + Ip)a* = (hy — hy(T — 1))a*
= —(1/7)(=Th) + hy)a”,
\F(rH)| > |[F(rH)| > ... > [F(rH)| > [FH)].

2 2
T4L TS 7'2s(r)
L s L L S L S L ~
s(r)
P R TS PR SR ;
[ : : + 4 i 7s(r)

Fig. 4.6.3.10. Part . . . LSLLSLSL . . . of a Fibonacci sequence s(r) before
and after scaling by the factor 7. L is mapped onto 7L, S onto 7S = L.
The vertices of the new sequence are a subset of those of the original
sequence (the correspondence is indicated by dashed lines). The residual
vertices 72s(r), which give when decorating 7s(r) the Fibonacci
sequence s(r), form a Fibonacci sequence scaled by a factor 72.

Thus, for scaling n times we obtain
7 (S"H) = (—=7(Fohy + Fuithy) + (Futhy + Fouiahy))a*
= (m(=7Fy + Fuy1) + ha(=TFus1 + Fuy2))a’
with
lim (—7F, + F,1) =0 and nlLIIOlO(—TFn+1 +F2) =0,

yielding eventually
lim (7" (S"H)) = 0 and lim (F(S"H)) = F(0).

The scaling of the diffraction vectors H by S” corresponds to a
hyperbolic rotation (Janner, 1992) with angle ny, where sinh p =
1/2 (Fig. 4.6.3.11):

0 1\ cosh 2n¢p
<1 1) :<sinh2n<p
0 1\*™"  /sinh[(2n+ 1)y
< > _<cosh[<2n+1>so}

sinh 2ny )
cosh2ny )’

cosh[(2n + 1)<p]>

11 sinh[(2n + 1)¢]

Fig. 4.6.3.11. Scaling operations of the Fibonacci sequence. The scaling
operation S acts six times on the diffraction vector H = (42) yielding
the sequence (42) — (22) — (20) — (02) — (22) — (24) — (46).

502

Copyright © 2006 International Union of Crystallography

references


http://it.iucr.org/Ba/ch4o6v0001/references/
http://it.iucr.org/Ba/ch4o6v0001/fig4o6o3o9/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice


