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2. DIFFRACTION GEOMETRY AND ITS PRACTICAL REALIZATION

Table 2.6.1.1. Formulae for the various parameters for h (left)
and m (right) scales
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or from the innermost part of the scattering curve [Guinier
approximation (Guinier, 1939)]:

I(h) = 1(0) exp(—h°R; /3). (2.6.1.18)

A plot of log[I(h)] vs h* (Guinier plot) shows at its innermost
part a linear descent with a slope tan «, where

Rg =K. /tana

(see Table 2.6.1.1).

The radius of gyration is related to the geometrical parameters
of simple homogeneous triaxial bodies as follows (Mittelbach,
1964):
sphere (radius R) R = (3/5)R?

R R
RB-R

R: = (1/5)(@ + b* + ¢?)
R: = (1/12)(A4* 4+ B* + C?)

hollow sphere (radii R,
and R,)

ellipsoid (semi-axes a, b, c)

R = (3/5)

parallelepiped (edge lengths

A, B, O
elliptic cylinder ,_ad+b K, R
(semi-axes a, b; height h) R, = 4 + 12 R:+ 12
hollow cylinder P42 R
(height h and radii r,, r,) R, = > T

Radius of gyration of the cross section. In the special case of
rod-like particles, the two-dimensional analogue of R, is called
radius of gyration of the cross section R,. It can be obtained from

[ p(r)r*dr
R=—

c

_ , (2.6.1.19)
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where p.(r) is the PDDF of the cross section or it can be
calculated from the innermost part of the scattering intensity of
the cross section I,.(h):

1.(h) = 1(0) exp(—h’R?/2),
with I.(h) = I(h)h (see Table 2.6.1.1).

Radius of gyration of the thickness. A similar definition exists
for lamellar particles. The one-dimensional radius of gyration of
the thickness R, can be calculated from

[ p(r)r*dr
o

(2.6.1.20)

R = , (2.6.1.21)

2 Ofopl(r) dr
0

or from the innermost part of the scattered intensity of thickness
L(h):
I(h) = L(0) exp(—h*R?), (2.6.1.22)
with I,(h) = I(h)h* (see Table 2.6.1.1 and §2.6.1.3.2.1).
Volume. The volume of a homogeneous particle is given by
1(0)
0

This equation follows from equations (2.6.1.12)-(2.6.1.14).
Such volume determinations are subject to errors as they rely on
the validity of an extrapolation to zero angle [to obtain /(0)] and
to larger angles (h~* extrapolation for Q). Scattering functions
cannot be measured from % equal to zero to & equal to infinity.

V=27 (2.6.1.23)

references


http://it.iucr.org/Cb/ch2o6v0001/references/
http://it.iucr.org/Cb/ch2o6v0001/table2o6o1o1/


<<
  /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


