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Abstract: With the advent of portable scientific instrumentation, the capabilities have 

been brought to the field. However, the use of laboratory-quality equipment requires an 

understanding of the principles involved. These principles are important not just for a 

general understanding of X-ray fluorescence (XRF) as a technique, but critical for the 

application of XRF as a robust method to answer questions in cultural heritage. The 

workshop will cover the basics of XRF, along with the mathematical and statistical principles 

that underlie analysis. These include: 

 

1. The basics of XRF, including the physics of photon-atom interactions 

2. An introduction to qualitative analysis of spectra 

3. The critical parameters to select for analysis based on elements of interest and matrix 

4. The quantification of data based on empirical reference standards 

5. Use of Bayesian deconvolution to identify elements and produce net photon counts 

6. Sampling approaches to address the analysis of heterogeneous materials 

7. Statistical approaches to analyzing quantitative and semi-quantitative data 

8. Examples of successful uses of XRF technology, including geochemical provenance, 

pigment characterization, and mineral identification/composition 

9. An introduction to non-conventional uses, such as layer analysis, plant nutrition, and 

other uses of the spectra 

 

Emphasis in the workshop will be placed on the analysis of heterogeneous samples, though 

homogenization techniques will also be highlighted. The workshop will also make use of the 

lessons learned by Bruker in cultural heritage, including common elemental overlaps, 

common misperceptions, and techniques to improve analysis of elements which can 

threaten heritage materials. This includes identification of troublesome elements such as 

sulfur, chlorine, arsenic, lead, and mercury. Time will also be set aside for questions from 

participants.  
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BIO NOTE 

Lee Drake   |   lee.drake@bruker.com  

 

Lee Drake has a Ph.D. in archaeology and has conducted fieldwork in multiple 

countries, including Israel, Peru, Turkey, Kenya, and the Hawaiian Islands.  

 

Drake's work on X-ray fluorescence has centered on geochemical provenance and 

paleoclimatic reconstruction. Since 2013, Drake has provided workshops 

worldwide for Bruker on the use of XRF in cultural heritage.  

 

 
 

 

 

 

 

 

 

BRIEF AGENDA 

 22.07.2015 Place 

10:00 – 12:30 . Safety training 

. Fundamentals of XRF 

interactions physics 

. X-ray analysis software 

operation and sample analysis 

. Uses 

 

FLUP 

Room 201 

2nd Floor 

 

14:30 – 17:00 . Play time. Demo and 

practical session  

 

FLUP 

Room 201 

2nd Floor 

 

 

 

NUMBER OF PARTICIPANTS 

Minimum 5, maximum 20. 

 

 

INDICATIONS TO PARTICIPANTS 

Participants should bring their laptop and are invited to also bring their own samples 

or/and materials/objects for analysis. 

 


