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Similar web-based applications: 
• X-Ray Interactions With Matter at Lawrence Berkeley National Laboratory 

• X-Ray Form Factor, Attenuation and Scattering Tabulation at NIST

• XCOM: Photon Cross Sections Database at NIST

• Elastic Photon-Atom Scattering at Lawrence Livermore National 
Laboratory  

• Compound Refractive Lenses Calculator at II. Physikalisches Institut B -
RWTH Aachen

http://henke.lbl.gov/optical_constants/
http://physics.nist.gov/PhysRefData/FFast/Text/cover.html
http://physics.nist.gov/PhysRefData/Xcom/Text/XCOM.html
http://www-phys.llnl.gov/Research/scattering/
http://www.institut2b.physik.rwth-aachen.de/xray/imaging/crl.html
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• The X-Ray Optics Calculator is an interactive system based on 
web technologies and a database of interaction of x-ray 
radiation with the condensed matter. The database of 
interaction of x-ray radiation with the condensed matter is 
based on open data. 

• The system is accessible through the Internet and gives the 
possibility to carry out calculations of parameters necessary for

• the development of high resolution x-ray optics elements, 

• the preparation and carrying out of experiments in optical 
schemes on the basis of these elements. 
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By means of the system it is possible:
• to calculate main parameters of interaction of x-ray radiation 

with condensed matter for a wide range of materials (single 
element materials, predefined set of compounds, any custom 
compounds with given chemical formula and density), 

• to develop the refractive and Fresnel optics elements and to 
estimate their optical characteristics, 

• to evaluate the parameters of single-lens and double-lens 
optical schemes. 

• to provide the information on the basic physical parameters of 
the Periodic table elements, the energy of the hard x-ray 
emission lines, the values of atomic scattering factors. 
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Platform:

PHP, HTML, SQL, Javascript, MySQL, Apache Web-server 

Tested in following browsers:

Internet Explorer, Mozilla Firefox, Safari 



Offline version

Online version http://www.iptm.ru/xcalc
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http://www.iptm.ru/xcalc
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Future possible additions:

• Composite Compound Refractive Lens (CRL consisting of a number 
of individual lenses made of different materials) aka “Transfocator” 

• List of atomic scattering factors for selected element 

• Refraction Index Decrement for the energy range

• X-Ray attenuation in different materials  

• Mirrors?

• Multilayers?

• Version for pocket computers?
• ….. 
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