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5.1. DYNAMICAL THEORY OF X-RAY DIFFRACTION

again the condition of the continuity of their tangential components (d) K(d)
along the crystal surface. The extremities, M; and N;, of these Ko h
wavevectors

oM, =K  HN =K}/

lie at the intersections of the spheres of radius k centred at O and H,
respectively, with the normal n’ to the crystal exit surface drawn
from P; (j =1 and 2) (Fig. 5.1.6.3).

If the crystal is wedge-shaped and the normals n and n’ to the Sy ) $1 Sy
entrance and exit surfaces are not parallel, the wavevectors of the
waves generated by the two wavefields are not parallel. This effect
is due to the refraction properties associated with the dispersion
surface.

5.1.6.3.2. Amplitudes — Pendellosung

We shall assume from now on that the crystal is plane parallel.
Two wavefields arrive at any point of the exit surface. Their
constituent waves interfere and generate emerging waves in the
refracted and reflected directions (Fig. 5.1.6.4). Their respective

K

Fig. 5.1.6.4. Decomposition of a wavefield into its two components when it
reaches the exit surface. S; and S, are the Poynting vectors of the two
wavefields propagating in the crystal belonging to branches 1 and 2 of

p " *\ I‘ n the dispersion surface, respectively, and interfering at the exit surface.
|
I
QN !
2 \‘ N ! ,’ amplitudes are given by the boundary conditions
1
‘\ 1”1 DY exp(—27miKY - ¥) = D, exp(—27iKy - 1)
‘ P, . + Dy exp(—2miK,; - 1) (5.1.64)
“ ’n‘ D,(fl) exp(—ZWinld) -1) = Dy exp(—2miKyy - 1) o
‘\M’ i, ' + Dy CXp(—ZﬂiKhz . I'),
L
7 / ‘\ ° where r is the position vector of a point on the exit surface, the
7 2‘\ I' | origin of phases being taken at the entrance surface.
2 I A T} In a plane-parallel crystal, (5.1.6.4) reduces to
’\Pz “ D((fl) =D, exp(—27riMP1 . t) + D, exp(—27riMP2 . t)
| _ _
T, : " DY) = Dy exp(—2miMP; - 1) + Dy exp(—2riMP; - 1),
@ ) where ¢ is the crystal thickness.
In a non-absorbing crystal, the amplitudes squared are of the
form

) _
DD = |Do1|” + Dol + 2Dy1 Dy cos 2P Pt

This expression shows that the intensities of the refracted and
reflected beams are oscillating functions of crystal thickness. The
period of the oscillations is called the Pendellosung distance and is

A=1/PP; = A1+ )2

5.1.6.4. Reflecting power

For an absorbing crystal, the intensities of the reflected and
refracted waves are

D@[* = [p@ |2A,,{ cosh(2v + p1at).

(b)

+ cos {27rtA’1 = 2n(1 + nf)fl/z} }
Fig. 5.1.6.3. Boundary condition for the wavevectors at the exit surface. (a) ) 5
Reciprocal space. The wavevectors of the emerging waves are ’ D(d)‘ — | D@ ’ |F),/F;, |7*1 A, [cosh( fiat) — cos(2mt AL )]’
determined by the intersections My, M, Ny and N, of the normals n’ h 0 ! !
to the exit surface, drawn from the tie points P and P, of the wavefields, (5.1.6.5)
with the tangents 7/, and T}, to the spheres centred at O and H and of
radius k, respectively. (b) Direct space. where

543

Copyright © 2006 International Union of Crystallography references


http://it.iucr.org/Ba/ch5o1v0001/references/
http://it.iucr.org/Ba/ch5o1v0001/fig5o1o6o4/


<<
  /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


