
Date: June/99

Course: SPH 4A1

Unit:Nuclear

Lesson 2: Title: Radiation and Life

Bellwork: copy overhead of types of radiation

Outcomes: to learn the quantities used to measure radiation. How radiation harms you, ...

Apparatus: story about Radium water (Sci. Am. Aug. 1993. p94), more stuff on background radiation
sample readings in mRems; Anti-Nuclear Game stuff on radiation levels.
handout on SI units (Crucible, Jan 1999, p21,22)

Lesson:

<insert graphic on radiation>

First of all, when we talk  about radiation, we normally only refer to ionizing radiation.  A high energy particle zaps through some matter, and knocks electrons out of atoms making ions. Ions are reactive -- in the body, they can change molecules. If DNA is changed without killing the cell you get some mutation. It normally results in cancer.  A lot of radiation will normally kill the cell.
DNA -> mutation (not beneficial) -> cancer 

(DNA can be destroyed by heat, radiation, chemicals)

When cells are dividing rapidly they are especially susceptible to radiation.  This is why it is very dangerous to expose a fetus to radiation. This is also why radiation kills cancer cells faster than it kills normal cells.

UNITS

When we work with radiation we need to have some units to measure it with.

(Activity:
1 becqerel (Bq) = 1 particle emitted/sec
This is a very small unit (wouldn’t do you much harm)

1 gram of radium has an activity of 3.7 E10 Bq or 3.7 E4 MBq.

The old unit of radiation is Curie. 1 Curie = 3.7 E10 emissions/sec.

Normal radioactive sources have activities on the order of millicuries.  How many Bq is one millicurie?

We need a different unit when we look at how radiation is absorbed ( e.g. by the human body.

( Dosage: 1 gray (Gy) = 1 J/kg.

This means that we need to take into account the energy that the radiation has. Radiation with higher energy will cause more damage to the body.

Old unit = rad.  1 rad = 1/100 Gy.
Cancer treatment zaps you with about 40 Gy.
( Dose Equivalent
Even working with doses of radiation, there are still different effects on living cells. It depends on what type of radiation it is as well as what tissue is being irradiated.

We use a quantity called “dose equivalent” to specify how much damage is actually done.

1 Seivert = 1 gray * quality factor.

Quality Factors:  
X-rays with energy of 200 keV = 1
gamma = 1
beta = 1-2
slow neutrons = 2-3



bigger,
fast neutrons = 5-10



more massive
alpha = 5-15




particles
heavy ions = 10-20

Old unit = rems. 1 rem = 1/100 Sv.
(Normal radioactive material: millirems.  1 millirem= ? Sv)

BACKGROUND RADIATION: (page 707)

Inverse Square Law. -- to reduce dosage
Homework: what are some industrial applications of radiation?
where does most background radiation come from?
p 669 #16,17

Evaluation:

Summary:

	Quantity
	Description
	Old Unit
	New Unit

	Activity
	how active the source is
	Curies
	bequerel (Bq)

	Dosage
	energy of radiation
	rads
	grays (Gy)

	Dose Equivalent
	biological effect of energy & type of radiation
	rems
	seiverts (Sv)


