
Chapter 8 

Ionizing and Nonionizing Radiation 



01: Types of radiation in the electromagnetic spectrum: Ionizing and 

nonionizing radiation.  
Source: Reprinted from US Environmental Protection Agency. Radiation Protection: Understanding Radiation: Ionizing and Non-

Ionizing Radiation. Available at: http://www.epa.gov/radiation/understand/ionize_nonionize.html. Accessed April 2, 2010. 



02: Measuring radiation levels with a Geiger counter.  

Source: Reprinted from National Library of Medicine. Images from the History of the Public Health Service, Disease 

Control and Prevention. Available at: http://www.nlm.nih.gov/exhibition/phs_history/41.html. Accessed April 2, 2010. 



03: Measurement: How much radiation is present? 

Source: Reprinted from Oak Ridge Institute for Science and Education. Guidance for Radiation Accident 

Management, Radiation Emergency Assistance Center/Training Site (REAC/TS). Measurement: Activity: How much is 

present? Available at: http://orise.orau.go 



04: Sources of radiation exposure in the United States. 

Source: Reprinted from United States Nuclear Regulatory Commission. Available at: 

http://www.nrc.gov/images/reading-rm/basic-ref/glossary/ionizing-radiation.jpg. Accessed April 3, 

2010. 



05: Annual effective doses to adults from natural sources of radiation 

(mSv).  

Source: Data are from World Health Organization, International Agency for Research 

on Cancer, Ionizing Radiation, Part 1: X- and Gamma (γ)-Radiation, and Neutrons, 

IARC Monographs, 2000, vol. 75, p. 78. 



06: Three Mile Island Nuclear Power Plant.  

Source: Reprinted courtesy of Centers for Disease Control and Prevention. Public Health Image 

Library, ID# 1194. Available at: http://phil.cdc.gov/Phil/details.asp. Accessed March 24, 2010. 



07A: Beta burn on the neck 1 month after exposure. 

Source: Adapted and reprinted from S Glasstone and PJ Dolan, eds. The Effects of Nuclear Weapons. 3rd ed. Washington, DC: 

US Department of Defense and the Energy Research and Development Administration; 1977:568, 569, 595, 597. 



07B: Beta burn one year after exposure. 

Source: Adapted and reprinted from S Glasstone and PJ Dolan, eds. The Effects of Nuclear Weapons. 3rd 

ed. Washington, DC: US Department of Defense and the Energy Research and Development 

Administration; 1977:568, 569, 595, 597. 



07C: Thermal (flash) burn—the patient’s skin is burned in a pattern 

corresponding to the dark portions of a kimono worn at the time of the 

explosion. 
Source: Adapted and reprinted from S Glasstone and PJ Dolan, eds. The Effects of Nuclear Weapons. 3rd ed. Washington, 

DC: US Department of Defense and the Energy Research and Development Administration; 1977:568, 569, 595, 597. 



07D: Thermal (flash) burn—the skin under the areas of contact with 

clothing is burned and the protective effect of thicker layers of clothing can 

be seen on the shoulders and across the back. 
Source: Adapted and reprinted from S Glasstone and PJ Dolan, eds. The Effects of Nuclear Weapons. 3rd ed. Washington, DC: US 

Department of Defense and the Energy Research and Development Administration; 1977:568, 569, 595, 597. 



08: High-tension power lines. Environmental health studies have examined 

their potential health effects.  



09: Cell phone antenna.  



10: California sun worshiper. 



11: Incidence and mortality of melanoma of the skin, 1988–1992. Note: Rates are 

“average annual” per 100,000 population, age-adjusted to 1970 U.S. standard; N/A 

= information not available; * = rate not calculated when fewer than 25 cases. 
Source: Reprinted from National Cancer Institute, SEER Program. Racial/Ethnic Patterns of Cancer in the United 

States, 1988–1992: Melanoma, 1996, p. 85. NIH Pub. No. 96-4104. Bethesda, MD. 



12: Malignant melanoma.  

Source: Courtesy of National Cancer Institute. 



13: The optical spectrum and ocular effects. Photochemical mechanisms 

dominate in the UVR bands and in the short wavelength region of the 

visible spectrum. Thermal injury only occurs from brief, intense acute 

exposures and is more characteristic at longer 
Source: Reprinted from Journal of Photochemistry and Photobiology B: Biology, vol. 64, DH Sliney, Photoprotection of the eye—

UV radiation and sunglasses, p. 167. Copyright 2001, with permission from Elsevier. 



T01: Ionizing Radiation Measurements 



T02: Radioactivity, Dose, and Exposure 



T03: Definitions of Common Units of Radiation 



T04: International System of Units (SI Units) and Their Equivalency in 

Common Units 



T05: Nonstochastic Health Effects of Whole-Body Exposure for an Average 

Person and Time to Onset Following Acute Exposure 



T06: Examples of Frequencies in the Radio Range 



T07: UV Index Value and Exposure Level 


