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Usually we measure in the asymmetrical order of the detector in 2 or 3 detector positions.  The 
detector positions are selected so that the recorded angular ranges overlap.  The individual dia-
grams are then merged into one spectrum.  The measurements normally are performed in theta / 
2theta geometry in which the sample is frequently moved by an omega scan or by an omega os-
cillation.   
 
The diffracted intensity, the recorded angular range, and the angular resolution depend on the 
distance of the sample from the detector.  A greater distance causes higher angular resolution, 
smaller angular range, and a lower reflex intensity.   
 
The collimators also influence the angular resolution and determine the illuminated area of the 
sample.  As a rule we use collimators with pinholes of 50 µm, 100 µm or 800 µm diameter.  With 
it we measure small sample amounts as well as small sample areas.  Depending on the sample 
preparation method, the samples are analyzed either in a transmission or reflection mode.  Here 
the sample can be analyzed through alternative ways: for example by an at-point measuring, by a 
scan over the sample, or by programming the machine to select places of the sample to measure.   
 
The state in which all material of suspected speci-
men is delivered, is precisely documented.  Fol-
lowing this, the specimens are then carefully 
microscopically examined and described in detail.  
Powder- like suspected material in various matri-
ces is microscopically sorted-out for initial ex-
amination.  Here the forensically relevant con-
stituents are separated mechanically by color 
value, morphology, particle size etc.  The particles 
are ground and homogenized with a mortar of 
boron carbide or agate.   
 

 
 
                                 Fig. 5  “Typical” forensic sample.   

 
In the case of large amounts of samples, the fine 
powder is filtered through a sieve onto a Silicon 
single crystal sample holder for the examination 
on the Bragg-Brentano diffractometer.  The 
sample holder is sprayed before with hair spray 
first for better adhesion.   
 
 
 
 
 
 
                                                                                   Fig. 6  Large amounts of samples, prepared  
                                                                                              for the Bragg-Brentano diffractometer. 
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Small amounts of the fine powder sample are pressed into the inden-
tation of an acrylic glass sample holder.  Our sample holders are de-
signed so that they can be used with both the GADDS Micro-
diffraction system as well as with our Eagle micro X-ray fluorescence 
spectrometer.   
 
 
 
 
 

Fig. 7  Acrylic sample holder for small amounts, used for GADDS and µ-XRF. 
 
Very small sample amounts (micro gram or less) of powdered specimen are loaded into thin 
walled glass capillaries.  We use Mark tubes of 1.0 or 0.3 mm diameter and 0.01 mm wall-
thickness.  The capillary tubes are stuck with beeswax into brass hulls.  The hulls can be stuck 
into metal pegs and screwed directly on the XYZ-stage.   

 
 
 
 
 
 
 
 
 
 
 

Fig. 8  Mark tube in a metal peg.           Fig. 9  Metal peg attached to the XYZ-stage.   
 
In most cases the Mark tubes are fastened to a goniometer head.  This is screwed onto an addi-
tional Phi-circle, which is fastened to the XYZ-stage.  The Phi-circle is a particular attachment of 
our GADDS system.  The specimen is adjusted with the crosshair of the video microscope and 
the laser spot of the video sample alignment system to the instrument center.   

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 10  Mark tube on a Goniometer head.        Fig. 11  Additional F-circle, fastened to the  
          XYZ-stage.  
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This image shows the data frame from a fixed and from a rotated specimen.  Due to the non-
isotropic specimen structure – large grains and preferred orientation – the intensity distribution 
along the Debye – Scherrer cones is inhomogeneous in the case of a fixed specimen.  In order to 
obtain better statistics, we prepare most powder specimen with capillary technique and we use the 
rotation mode with the phi - circle.   

 
 
 
 
 
 
 
 
 

Fig. 12  Data frame from a fixed specimen.   
 
 
 
 
 
 
 
 
 

Fig. 13  Data frame from a rotated specimen.   
 
For example in the examination of a murder we had to analyse very small amounts of the grey 
components of the contact trace specimen from the shoes of a suspect and the control specimen 
of a campfire site.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Fig. 14  Contact traces from the shoes and control specimen from the campfire site.   
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