
Radiation- What is it?

MODULE 2



What is Radiation?

The transfer of energy in the form of particles or 
waves from one object to another though a 

medium.
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Types of Radiation
1. Ionizing: X-Ray, Gamma Rays; Alpha/Beta/Neutron particles

2. Non-Ionizing: Radiation that does not have enough energy to 
remove electrons from atoms, like radio waves, microwaves, and 
visible light.
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Types of Radiation

Charged               vs.           Uncharged

Alpha Particle

Beta Particle Neutron

Photon
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Electromagnetic Radiation
Oscillating electric and magnetic fields that transfer energy to 

matter via photon or wave interactions     
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Electromagnetic Radiation
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Exposure
Absorption of ionizing radiation or the amount of a hazardous 

substance that has been ingested, inhaled, or in contact with the skin. 
Acute exposure occurs over a short period of time. Chronic exposure 

is exposure received over a long period of time, such as during a 
lifetime. See Occupational dose.

Radiation exposure is measured using various instruments like 
ionization chambers and Geiger counters, which detect the presence 

and intensity of radiation.

Units like becquerels (Bq), roentgens (R), rads, and sieverts (Sv) are 
used to quantify radiation exposure.
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https://www.nrc.gov/reading-rm/basic-ref/glossary/occupational-dose.html


Understanding Radiation Units
mrem (millirem): A unit of radiation dose equivalent, used to measure 
the biological effect of radiation on the human body.

rem (‘roentgen equivalent man’): A larger unit of radiation dose 
equivalent, equal to 1000 mrem.

mSv (millisievert): The international unit for radiation dose equivalent, 
equal to 100 mrem.

Sv (sievert): The international unit for radiation dose equivalent, equal 
to 100 rem.
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https://www.google.com/search?sca_esv=7485c90aae8489da&rlz=1C1GCEB_enUS982US982&cs=0&q=mrem+%28millirem%29&sa=X&ved=2ahUKEwjAuN23sfaNAxUJHNAFHclgBl0QxccNegQIDRAB&mstk=AUtExfDLG3EBTnxGpsIQG1PSGCHbzoWogz_qP7rP2ftQt0cD0KC_-YPpJcuvxwUp0WodNApnVgBgPJKf5qcb0XNiOIa5Wk31h1FL_PE0scltf7mZscMdWKt2k8HqsRiH8LhMgoQ&csui=3
https://www.google.com/search?sca_esv=7485c90aae8489da&rlz=1C1GCEB_enUS982US982&cs=0&q=rem+%28roentgen+equivalent+man%29&sa=X&ved=2ahUKEwjAuN23sfaNAxUJHNAFHclgBl0QxccNegQIDxAB&mstk=AUtExfDLG3EBTnxGpsIQG1PSGCHbzoWogz_qP7rP2ftQt0cD0KC_-YPpJcuvxwUp0WodNApnVgBgPJKf5qcb0XNiOIa5Wk31h1FL_PE0scltf7mZscMdWKt2k8HqsRiH8LhMgoQ&csui=3
https://www.google.com/search?sca_esv=7485c90aae8489da&rlz=1C1GCEB_enUS982US982&cs=0&q=mSv+%28millisievert%29&sa=X&ved=2ahUKEwjAuN23sfaNAxUJHNAFHclgBl0QxccNegQIDhAB&mstk=AUtExfDLG3EBTnxGpsIQG1PSGCHbzoWogz_qP7rP2ftQt0cD0KC_-YPpJcuvxwUp0WodNApnVgBgPJKf5qcb0XNiOIa5Wk31h1FL_PE0scltf7mZscMdWKt2k8HqsRiH8LhMgoQ&csui=3
https://www.google.com/search?sca_esv=7485c90aae8489da&rlz=1C1GCEB_enUS982US982&cs=0&q=Sv+%28sievert%29&sa=X&ved=2ahUKEwjAuN23sfaNAxUJHNAFHclgBl0QxccNegQIEhAB&mstk=AUtExfDLG3EBTnxGpsIQG1PSGCHbzoWogz_qP7rP2ftQt0cD0KC_-YPpJcuvxwUp0WodNApnVgBgPJKf5qcb0XNiOIa5Wk31h1FL_PE0scltf7mZscMdWKt2k8HqsRiH8LhMgoQ&csui=3
https://www.google.com/search?sca_esv=7485c90aae8489da&rlz=1C1GCEB_enUS982US982&cs=0&q=Sv+%28sievert%29&sa=X&ved=2ahUKEwjAuN23sfaNAxUJHNAFHclgBl0QxccNegQIEhAB&mstk=AUtExfDLG3EBTnxGpsIQG1PSGCHbzoWogz_qP7rP2ftQt0cD0KC_-YPpJcuvxwUp0WodNApnVgBgPJKf5qcb0XNiOIa5Wk31h1FL_PE0scltf7mZscMdWKt2k8HqsRiH8LhMgoQ&csui=3
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Examples of Radiation Units and Conversions



Conversions

•For purpose of radiation protection, it is often assumed that 
1R = 1rad = 1rem.

•For photons, since R is only defined for photons and the 
quality factor is 1 for photons; 1R is actually less than 1rad 
so this is a conservative assumption.

•The actual “conversion” factor is dependent on the 
absorber (1R = 0.96rad for tissue).
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Absorbed Dose

The amount of energy absorbed by an object or 
person per unit mass. Known as the “absorbed 
dose,” this reflects the amount of energy 
that ionizing radiation sources deposit in materials 
through which they pass, and is measured in units 
of radiation-absorbed dose (rad). The related 
international system unit is the gray (Gy), where 1 
Gy is equivalent to 100 rad. For additional 
information, see Doses in Our Daily 
Lives and Measuring Radiation.
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https://www.nrc.gov/reading-rm/basic-ref/glossary/dose-absorbed.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/dose-absorbed.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/ionizing-radiation.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/rad-radiation-absorbed-dose.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/rad-radiation-absorbed-dose.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/rad-radiation-absorbed-dose.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/gray-gy.html
https://www.nrc.gov/about-nrc/radiation/around-us/doses-daily-lives.html
https://www.nrc.gov/about-nrc/radiation/around-us/doses-daily-lives.html
https://www.nrc.gov/about-nrc/radiation/health-effects/measuring-radiation.html


Dose Equivalents

•A measure of the biological damage to living tissue as a 
result of radiation exposure. Also known as the " biological 
dose," the dose equivalent is calculated as the product 
of absorbed dose in tissue multiplied by a quality factor and 
then sometimes multiplied by other necessary modifying 
factors at the location of interest. The dose equivalent is 
expressed numerically in rems or sieverts (Sv) (see 10 CFR 
20.1003). For additional information, see Doses in Our Daily 
Lives and Measuring Radiation.

•100 rem = 1 Sv
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https://www.nrc.gov/reading-rm/basic-ref/glossary/exposure.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/dose-absorbed.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/quality-factor.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/rem-roentgen-equivalent-man.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/sievert-sv.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/sievert-sv.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/sievert-sv.html
https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1003.html
https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1003.html
https://www.nrc.gov/about-nrc/radiation/around-us/doses-daily-lives.html
https://www.nrc.gov/about-nrc/radiation/around-us/doses-daily-lives.html
https://www.nrc.gov/about-nrc/radiation/health-effects/measuring-radiation.html


Dose Equivalents

14


	Radiation- What is it?��MODULE 2
	What is Radiation?
	Types of Radiation
	Types of Radiation
	Electromagnetic Radiation
	Electromagnetic Radiation
	Slide Number 7
	Exposure
	Understanding Radiation Units
	Slide Number 10
	Conversions
	Absorbed Dose
	Dose Equivalents
	Dose Equivalents

