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Why revisit channeling?

• The three IBA Handbooks have been an extremely useful references to practitioners of IBA. 

• However, because they first came out (1977) when powerful desk top computers were 
unavailable, many of the calculations involved (and still require) manual interpolation from 
tables and readings from graphs.  This was particularly true for the chapters on Ion 
Channeling written by Appleton and Foti [4], Swanson [5], and Swanson and Shao [6]. 

• This paper describes an Excel program that makes it easy to calculate axial and planar 
channeling half angles and minimum yields for any ion, of any energy on virtually all mono-
elemental bcc, fcc and diamond lattice crystals or polycrystals.





Why revisit channeling? (2)

• There has been a resurgence of interest in ion 
channeling.  

• From the standpoint of ion beam analysis (IBA)
– Use of backscattering and IBIC of finely focused and scanned low 

energy ions 
• from a He-Ion Microscope (HIM) V. Veligura, G. Hlawacek, R. van Gastel, H.J.W. Zandvliet

and B. Poelsema, Beilstein Journal of Nanotechnology, Vol. 3 (2012) 501.

• and 100 keV Li Channeling to get straight trajectories in IBIC experiments to image single 
collision cascades at Sandia

• From the standpoint of radiation effects R&D
– Effect of unintentional channeling of ions used to simulate neutron 

induced displacement damage 
• El-Atwani, Osman, A. Suslova, T.J. Novakowski, K. Hattar, M. Efe, S.S. Harilal, and A. 

Hassanein, “In-situ TEM/heavy ion irradiation on ultrafine- and nanocrystalline-grained 
tungsten: Effect of 3 MeV Si, Cu, and W ions” Mater Charact (2014), 99 (2015): 68-76.

• and single crystals of GaAs photovoltaic devices at Sandia

– If the ions accidentally channel, less displacement damage will result 
as compared to the case where they do not channel.  

– It is therefore important to know and quantify how this grain-by-
grain disparate generation of damage can affect mechanical 
properties.
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http://www.sandia.gov/pcnsc/departments/iba/ibatable.html
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