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Introduction	  
To obtain quantitatively relevant data from scattering measurements, it is essential to 
place it on a calibrated scale.  
 
Calibration of the abscissa (momentum transfer axis) is generally done by the use of a 
calibrant with a known d-spacing. This allows to relate the characteristic signal of the 
calibrant on the detector with the observed scattering from your sample.  
 
To calibrate the ordinate (scattering intensity) the number of measured X-ray photons 
has to be related to how many photons make it through the sample, either scattered or 
not. Only then can you calculate the proportion of X-ray scattered into any given solid 
angle on your detector. This calibration is also typically done using a known standard. 
On SAXSLABs instruments, however, both calibrations can be done without standards. 

q-‐calibration	  
Using a movable detector of which the translation is exactly known, the only thing you 
need in order to calibrate the system is a compound that scatters with a well-defined 
peak. Since its scattering angle does not change, a change of the sample-to-detector 
distance (D) results in a proportional change of the distance between the center of the 
detector and the peak position (d) see Fig 1 and eq. 1.  
 

tan 2𝜃 =    𝑑𝐷                      (eq.1) 
 

Due to the high accuracy of the detector movements, the change of D is known, so 
measuring d at different detector distances gives access to the sample-to-detector 
distance. If the calibration has been done correctly, the peaks of curves acquired at 
different sample-to-detector distances (D) neatly overlap. In fact, if the peaks of curves 
acquired at different sample-to-detector distances overlap, but the resulting q-value 
does not match with that of the used standard, it must mean there is something wrong 
with the standard! 
 
 

 
 
 
 
 
 
 
 
 

 

Fig 1. Schematic representation of a sample scattering the incoming beam on a detector. 
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As shown in Fig. 2, displacement of the detector by steps of 100 mm, and radial 
averaging of the obtained 2D scattering patterns leads to a neat overlap of the peaks of 
a silver behenate sample. The overlap of the peaks (insert) does not only indicate that 
the calibration worked well, but also that the movement of the detector is indeed reliable.  

 
Fig. 2 Radially averaged scattering patterns of silver behenate acquired at detector distances ranging from 
104.5 to 1404.5 mm with intervals of 100 mm. The insert shows a zoom of the 2nd order peak. 
 
In theory, silver behenate has a d spacing of 58.380 Å. Using the equation 2 the first 
order (001) peak should hence appear at a q value of 0.1076 Å-1.1,2 
  

    𝑑 =   2𝜋𝑞                 (eq. 2) 
  
Figure 2 however, shows a peak position of q = 0.1067 Å-1. This number is obtained by 
fitting the individual peaks with a PearsonVII function with a sloped background using 
SAXSGUI. The obtained values for the 2nd to 8th order peaks were normalized by 
dividing by the peak order to give an average of 0.1067 Å-1 with a standard deviation of 
0.0004 Å-1. By the fact that the peaks overlap nicely but the q value is wrong, the 
instrument thus shows that the calibration standard can’t be trusted! 
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