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Technical

Al 960
Si 390
P 237
S 160
Cl 99
K 25

Ca 12
Ti 9
V 37
Fe 40
Ni 19
Cu 18

Zn 18
As 26
Rb 24
Sr 21
Pb 48
Hg 41

These XRF Detection Limits of 3 S.D. accuracy are 
based on a 100 s. analysis of NIST 610 reference 
glass using a Cr x-ray tube. The detection limits in 
wood are at least as good. For Ti and heavier 
elements, improvements can be made by using a 
Molybdenum anode x-ray tube instead of the 
standard Cr tube.  
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X-ray source

The Multiscanner uses a 1.9 kW x-ray source common for 
density and XRF measurements. With this very powerful 
source, low energy x-rays of high intensity can be used to 
give quick and very precise data. A special x-ray optics 
unit and analytical setup allow for optimal conditions over 
the whole sample. The x-ray beam axis is kept 
perpendicular to the sample surface in all parts of the 
sample, allowing for optimized imaging of wood structures 
by collecting data from one line of the sample at the time 
while stepping line by line to collect data. Samples with a 
length of up to 28 centimetres and width up to 20 
millimetres can be scanned in batch mode. Wider 
samples can be scanned one by one

Density measurements

X-rays that are transmitted through a sample are 
registered in a digital radiographic camera connected to 
the computer, and so results can be displayed 
immediately. This camera has about 1.000 measuring 
pixels in one line, where each pixel registers the density 
in that sample point and together they make up one 
image line. This camera has a dynamic range of 15 bits 
and an image format of 16 bits, which exceeds that of film 
media by far, so re-exposure due to under- or 
oversaturation is not needed. At the same time, this 
allows for high precision based on registration of high 
photon numbers. The density precision is down to well 
below the 1% level in each data pixel. The exposure time 
is variable, and thereby allows for optimization of 
speed/performance as well as analytical precision, based 
on requirements. 

XRF

Multi-element analysis with high lateral resolution and high 
sensitivity can be performed, based on XRF (X-Ray 
Fluorescence). With this optional unit, a wide range of 
elements can be determined, most of them down to the trace 
level. The elements usually found in wood include Al, Si, P, S, 
Cl, K, Ca, Ti, V, Fe, Ni, Cu, Zn, As, Rb, and Sr.  Also e.g. Pb 
is found sometimes. A variable exposure time allows for 
optimization of speed and performance. The analytical 
stability and reproducibility of this add-on is high. Having 
density measurement and element analysis in the same 
instrument gives correct positioning of every measuring point 
in relation to year rings etc., which is the best way to ensure 
that the points for analysis actually are placed where they 
should be and their relation to density data.

Lateral resolution
The Multiscanner offers variable lateral resolution. For the

density measurements this is selectable down to 10 
micrometers in the sample length direction. The width of 
the radiographic image is determined by the width of the 
sample holder, which can be from a few millimeters up to 
a maximum of 20 depending on samples used. For XRF, 
the lateral resolution of the analytical footprint is down to 
50 micrometers in the sample length direction, and 2 
millimeters perpendicular to that.

Data and processing
The radiographic information is available as 16bit TIFF 
images. By calibrating the software using an image of the 
density ladder, the post processing software 
(WinDENDROTM) can convert radiographic data to density 
data in no time. 

For each point of analysis, an XRF spectrum is generated 
and stored on the computer. After analysis, all the 
recorded spectra are evaluated in an automatic, user 
supervised batch mode. The resulting information is 
stored in spreadsheet format, where the amount of each 
selected element is listed for each point. Since spectra 
are stored, data can be re-analyzed e.g. in order to 
search for more elements. Data can also be exported to 
Excel and other software.

Scan time examples
Radiographic analysis at lateral resolutions:
- 17 minutes per 10 centimeters at 10 µmeters
- 8 minutes per 10 centimeters at 20 µmeters
- 3 minutes per 10 centimeters at 50 µmeters

XRF analysis: 3 hours per 10 centimeters at 100 
micrometers resolution and 10 seconds exposure time 
per point, (standard time for analysis).,
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