
Rad Pro Calculator References 
 
Basic equations for decay, half-life, specific activity, shielding, conversions, etc. 
From: Gollnick, Daniel A., PHD, November 2006.  "Basic Radiation Protection 
Technology, 5th Edition", Pacific Radiation Corporation, 
http://www.pacificrad.com/pages/publications.html.  
 
Gamma exposure-rate equations From: Chabot, George, CHP, PHD, “Relationship 
Between Radionuclide Gamma Emission and Exposure Rate”, The Health Physics 
Society, “Ask the Experts” webpage, 
http://hps.org/publicinformation/ate/faqs/gammaandexposure.html.  
 
Shielding coefficients from NIST: Hubbell, J.H. and Seltzer, S.M. (2004), Tables of X-
Ray Mass Attenuation Coefficients and Mass Energy-Absorption Coefficients (version 
1.4). [Online] Available: http://physics.nist.gov/xaamdi [2006, March 20]. National 
Institute of Standards and Technology, Gaithersburg, MD.  Originally published as 
NISTIR 5632, National Institute of Standards and Technology, Gaithersburg, MD 
(1995). 
 
Buildup factors from: ANSI/ANS-6.4.3-1991, Gamma Ray Attenuation Coefficients 
and Buildup Factors for Engineering Materials, Published by The American Nuclear 
Society, August 26, 1991.  Low and High energy factors for selected materials 
updated with Monte Carlo code factors: Chibani, Omar, 2000. "New Photon Exposure 
Buildup Factors", Nuclear Science and Engineering, Volume 137, 2001 
 
Energy Lines and Yields From: Erdtmann, G., and W. Soyka, 1979.  "The Gamma 
Rays of the Radionuclides: Tables for Applied Gamma Ray Spectrometry", Verlag 
Chemie, Weinheim, New York. 
 
Half-Life Data From: LBNL Isotopes Project, Nuclear Data  Dissemination Home Page.  
Half-lives retrieved September 9, 2002 from http://ie.lbl.gov/toi.html. 
 
Beta Extrapolation Tables From: Shleien, B., Slaback, L. A. Jr., and Birky, B. K., 
1998, "Handbook of Health Physics and Radiological Health", Third Edition, Lippincott 
Williams and Williams. 
 
X-ray Empirical Data From: BRITISH STANDARD BS 4094-2:1971, Recommendation 
for Data on shielding from ionizing radiation — Part 2: Shielding from X-radiation 
 
Beta bremsstrahlung exposure-rate and shielding equations from:  Martin, James E., 
2000,  "Physics for Radiation Protection",  Wiley-VCH and Moe, Lasuk, Schumacher, 
and Hunt, Radiation Safety Technician Training Course, Argonne National Laboratory, 
ANL-7291 Rev.1, Health and Safety, May,1972, available from NTIS, USDC; 
Springfield, VA., 22151 
 
Scaler, counter and static frisker MDA, MDC calculations from:  Martin, James E., 
2000, "Physics for Radiation Protection", Wiley-VCH. 
 
Scanner and frisker MDA, MDC calculations from: Gollnick, Daniel A., PHD, November 
2006.  "Basic Radiation Protection Technology, 5th Edition", Pacific Radiation 
Corporation, http://www.pacificrad.com/pages/publications.html. 
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Beta fluence-rate equations from:  Calculations deleted 9/22/2008.  Beta exposure 
rates now based exclusively on handbook extrapolation tables. 
 
The uranium enrichment and fuel loading formulas are empirically derived from US 
gaseous diffusion enrichment data. For other enrichment processes, the formulas 
would be somewhat different. The desktop version, available on the software 
download page on this site, includes fractions, ppm, etc. Formulas are provided 
through the research of Robert J. Tuttle. 


