Proper Ways
fo Defect and Measure
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More and more the amu!.mt
people are trying of radiation by
to measure themselves

But it's rather
delicate task
to handle the
2 Geiger counter.
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Some people
. h GOd‘ are surprised
the value |[|at high level
- : of reading
IS SO hlgh' on their devices. To obtain the correct

data for us to be
concerned about,

we should detect and
measure properly
with our devices.

( I'm Mihoko Najiri,
o your instructor
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There're different
kinds of radiation.

H"v Alpha ray Helilju.u

Electron Can he shielded by an aluminium board

Gamma ray Can be shielded by the block lead

Neutron ray

Here is the distance traveled when it's released in the air.

; Travel a distance of only about 5 cm
& : Can be shielded by a piece of paper

Beta ray

Travel a distance of 30 to 40 cm

Elcctmmagnetic ray

Can travel quite a long distance

Electromagnetic ray

Basically same as Gamma:ray

X ray —f

Neutron

Can travel a long distance
Can be shielded by the layer of wntcr

Alpha ray is not relevant
to external exposure
as it can be shielded

there's nothing to do
with Neutron ray

by a piece of paper. Y

Beta and Gamma rays
are to be concerned.

Regarding this F1 accident, Beta ray

(travel in a
wiggle line)

Gamma ray
(travel in a
straight line)




| said Alpha ray
can be shielded
by a piece of paper

Beta ray can

also be shielded
by one thin
aluminium plate

Beta ray

2 mm

Aluminium plate

s

Beta ray of Cesium
may be sufficiently
shielded by

an aluminium plate

with just 2 mm thick.

Aluminium plate

As Gamma ray is

the electromagnetic
ray and same as X ray
it goes through
the plate.

It can only be
blocked by thick
block lead or
layer of water

When the radiation
pass by an atom,

The Geiger

counter counts
the number of
such electrons

electrons will be ionized
and detached from the atom

But the Geiger tube
cannot identify

if it's Alpha,

Beta or Gamma ray




When measuring
the radioactive material,

if all kinds
of radiation
are counted

be extremely

be converted

the value would
high and can't

into Sv (sievert)

So, to count only
Gamma ray,
shield the radioactive
material by

~nan aluminium plate

When measuring
the air dose,
only Gamma ray
will be counted.

Beta ray won't
be counted.

As Beta ray is blocked
by the skin

and doesn't reach
vital organs,

it has no impact
on the incidence
of major cancers.




The Structure of GM Tube | ' Betaray comes in
from open window

Beta ray

Anode

Beta ray
is shielded
by metal

k'/l'i’e:; ray

Gamma ray goes
through metal

Beta ray

>

Cathode amma ray

Gamma ray even goes

through the instrument When gamma rays
itself and may not hit the metal surface,

: That's what
t to bet
bE counted some wrn Into peta the dE‘u’iCE
detects.

So,
it's counted
in this way.

Thus,

it's important
to understand
the difficulties
in counting
Gamma ray.




There are
several types

of the

Geiger counters

This is called as
the End-window
Geiger counter

and it's highly
accurate

As it's convenient to measure
the contamination

on the surface of a material
or human body right away,

we use this type
in our laboratory.

But it's expensive

and costs about 300
thousand yen

These are handy,
tube-shaped ones.

The side-wall type
doesn't have any window

They count both Beta
and Gamma rays
quite well

The inner part of them

And this is
called the
'‘Pancake’ type.

It can count
Beta ray very well
but its sensitivity

to Gamma ray
isn't very good.

Beware of the
location of sensor




Today,

many of you
brought your
own detectors.

Some instruments
display the figure
by micro Sv,

while others do
so by CPM.

CPM is the number of
radioations counted
per minute

is critical for considering
radiation exposure,

the device only counts
the number.
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The devices showing
Sv value,
actually measure in CPM

and convert it roughly
into Sv by caluculating
internally.




There're less-accurate
products unfortunately.

Not to mention those

Some of them in poor quality,
are unacceptable || they can't help you
even if they cost anyway.

as high as 50 - 100
thouosand yen.

Those industrial
counters are not
for measuring
air dose

but for checking

the amount of
contamination
on the desk
where the radioactive
materials

have been treated

So it's not much
applicable to
measure air dose.

Here,

| have the strictly
measured radioactive
material today.




Measure this material
from the distances of
30cm, 60cm and 90cm

and compare the values
you get with those measured
by the calibrated device.
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The task to check and adjust
the difference of values in each
spot is called as 'calibration'.

Other than the
problem of accuracy,
there's the problem
of background dose

Radiation from
the space

Matural radiation
from the ground
and walls

and Noise caused
by the device itself

can altogether
be a considerable
amount




Strictly,

the background
dose should be
removed,

but you don't
have to as the
data announced
by the
government

include However, So count on it
the natural | | note that the noise Jwhen you get
radiation of the device the relatively
dose can't be ignored small dose

of 0.1 mSV

or lower.

You can't adopt
the value obtained
with only one
measurement.

For example,

if the radioactive
material that is
to be counted
20 times

per minute is
measured for

a minute,

“mh_______fﬂﬂff

you may get the values
like a little more than
10 or nearly 30.

As the radiation measured

has been caused by randamly-
occurred decays, the values
may not be the same everytime.
__________._.-‘

So you'd better

measure several
times and record
the average

average

dispersion

0 5 10 15 20
days

d//

There is a website
recording the
'maximum value',
which can't be
correct.




air dose,

When measuring

measure at the height of
100cm from the ground

When measuring
the beta ray near
the ground

cover the device
with a disposal
plastic bag

to prevent
it from
contamination

Some models
may take more
than 10 minutes
after switching
on to get stable

0.1 mSV/h is within
the margin of error
for most devices.

Don't be a stickler
about numbers.

Measure many
times to get used
to the handling
of the device.




| suppose there'll be
more demand for
pocket dosimeters.

They can
be worn

to measure
the total
radiation
exposure.

But they're known
to work improperly
with incoming
calls & messages
of a mobile phone.,

Note that you
shouldn't put your
mobile with them
in your pocket.

I'm often asked
whether the
counters can
measure radiation
dose of foods

The answer

It's a serious incident
if you get such
radiation dose that
can be detected by
your own counter.

Such dose can only be measured
by the precise system equipped at
academic or specialized institutions.




Measure the amount of radiation
with the correct method.

It's important to know
the correct values.

It's another problem whether

to get concerned about the values
or not.

That's the matter of nationwide

consensus. /

I'm Hachiya, Even

organizer of this meeting. only a simple
Geiger counter,

if you have the data measured

and shared on the
Internet by many
of you

could be really
valuable
information.

: r y * ir"h- J'
h ‘.,
f,‘;‘{

'ﬂ '\';h




If we can create a map
with those data

it may help many people.
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Location measured
Model of the Geiger counter
Height from the ground surface

ondition of the ground
(soil or asphalt)

These information
would also be
appreciated

So let’s bring our power
together and move ahead

Unfortunately,
we'll have to be
concerned

about the

radiation

for a long
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