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ED = AD xRBE

RBE : relative biolegical effectiveness of a given
type of radiation d efined as the numlber
of mds of X-rays or §-radiction that produces
the same bolgicl damage os 1 rad of the
glven radiation-
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Upper limit Effective Dose per persown per year in the US:
From natural radicactive background: 300 mrem

From X-rays and scans: = GD mrew

Additional allowed v US 100 mrem

Waximum Total allowed in US = 460 mrem = 4.6 mSv

Upper limit Effective Dose per person per vear for radiation workers (hospitals,
power plants, research): = 20 mSv

Such workers wear badges called TLD (thermolumivescent dosimeter) +o monitor
the radiation levels workers are exposed to.

Large doses of radiation caunse symptoms like: vansea, fatigue and loss of body
hair. In geveral called radiation sickness. Very large doses cav be fatal. A dose of
10 Sv over a short period is usually fatal.
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Example 31-i1]
Limiting the dose.
A worker in an environment with a radioactive source is warved that she is accumulating a dose +oo quickly and will

have to lower her exposure by a factor of tew to continue working for the rest of the year. If the worker is able to
work farther away from the source, how much farther away is vecessary?

Inlem-yo(r_‘z , need & reducton by a Gactor of 1O - .
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Example 31-127]
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Whole-body dose.
What whole-body dose is received by a 70-kg laboratory worker exposed o a 40-mCi ,;Co source ,
assuming the person’s body has cross-sectional area [-5m® and is vormally about 4.0 m from the source
for 4.0 h per day? ‘°c_° emits rays of evergy1.32 WMev and 147 MeV in quick succession.
Approximately 50% of the rays interact n the body and deposit all their energy. (The rest pass

through.)

Note The rudiation that passes +hrough +he body
body of the vorker (Eiwika) 's ovly o fractinn
of the tofal enemy (Eer) emitted by the soorce.
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