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The shorter the time, the 
smaller the dose

Doubling the distance 
from the source quarters 
the radiation dose

Use appropriate 
shielding
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Principles of Protection from External Exposure 

3 principles



Time

Radiation dose increases in proportion to time.

– Make the working time as short as possible!
– Do a “Cold run” practice and understand the individual steps of each

procedure.

Keep exposure 
time short

Distance

• The radiation dose decreases in inverse proportion to
the square of the distance from the radiation source.

– Keep as much distance between yourself and the radiation
source as possible!

– Don’t touch the radiation source directly.
– Use remote handling equipment such as tongs or forceps.

Stay as far away 
as possible

Dose rate = K/ R2

K: constant
R: distance

You can protect yourself from radiation exposure 
by shielding the radiation source.

Radiation type Shielding material

-ray
aluminum board (several mm)
plastic acryl board (several cm)

-ray lead block, iron block, concrete block
neutron block containing boron, water

Shielding Protect with 
a shield

Shield

As near to the radiation 
source as possible



Shielding of -ray Shielding of -ray

lead block

concrete

lead glass 
(glass board containing lead)

Plastic or acryl board

Shielding

Equipment

Result

10000

5000

0 1086420

Thickness (mm)

-ray (32P, 5kBq)

Thickness of 
acrilate (mm)

Count rate 
(cpm)

Count rate -
background

0 10448 10424

1 5248 5224

3 1011 987

5 60 36

7 34 10

9 33 9

Background 24 0

10000

5000

0 1086420

Acrylic resin

Lead

Thickness cm

-ray (60Co, 37MBq)
Equipment

Result
Thickness of 

shielding (cm)
Lead
(cpm)

Acrylate
(cpm)

0 9271 9271

1 5226

2 3142

5 630 7089

7

9

10 424 4553
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Working clothes
Hand-foot-cloth

monitor

Survey meter

Decontamination 
equipment

Access record

Controlled area

outside of controlled area 
(uncontrolled area)

ss

Put on the chest for 
males

Put on the abdomen for females

Personal dosimeter

for males

Personal dosimeter

for females

Personal dosimeters

Luxel badge Glass badge Pocket dosimeter



Place the protection shield, the wrapped tray 
and the plastic bags for radioactive wastes 
in the hood.



Measures against contamination



Measures against contamination

use a cartuse a tray use a bucket

Measures against contamination

To avoid accidents, use of a tray, a cart and a bucket is recommended.

The surface of a tray and a cart should be covered with polyethylene-
coated paper sheets. 

Measures against contamination Measures against contamination
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Working clothes
Hand-foot-cloth

monitor

Survey meter

Decontamination 
equipment

Access record

Controlled area

outside of controlled area 
(uncontrolled area)

When leaving the controlled area, remove working clothes, wash hands well, 
and check for personal contamination with a hand-foot-cloth monitor.

Point
RI




