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Your personal dosemeter registered the following doses. What 
does it tell you about the radiation type you were exposed to ?

Hp(10) = 0.2 mSv

HP(0.07) = 1.6 mSv
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1. Radiation type



Your personal dosemeter registered the following doses. What does it tell you about the 
radiation type you were exposed to ?

Hp(10) = 0.1 mSv

Hp(0.07) = 1.6 mSv

Solution:

The dosemeter was exposed to weakly penetrating radiation, since Hp(0.07) >> Hp(10) :

• A few centimers of air easily stop α – particles, so it’s likely that the exposure was
due to β(-) – radiation

• Hp(10) ≠ 0 mSv may result from:
• Mixed radiation field (contribution of photons)

• High energy betas (contribution of Bremsstrahlung)

• Measurement error
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1. Radiation type



Calculate the equivalent dose resulting from the two dosemeters, 
over and under the apron:

Hunder = 0.4 mSv ( Hp(10) and Hp(0.07) )

Hover = 2.0 mSv ( Hp(10) and Hp(0.07) )
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2. Double-dosimetry



Calculate the equivalent dose resulting from the two dosemeters, over and under the 
apron:

Hunder = 0.4 mSv (Hp(10) and Hp(0.07)

Hover = 2.0 mSv (Hp(10) and Hp(0.07)

Solution:

We need to combine the dose values of the two dosemeters. No indication is given, if
an additional thyroid protection was used. To be conservative, we assume the absence
of the thyroid protection, i.e. a = 0.1:
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2. Double-dosimetry
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On your dose reported you have the following annual cumulated 
doses:

Hp(10) = 17.4 mSv

Hp(0.07) = 17.6 mSv

Hext = 232.8 mSv (ring dosemeter)

E50 = 4.7 mSv

Compute the effective dose and judge if you exceed any dose
limit.
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3. Dose report



On your dose reported you have the following annual cumulated doses:

Hp(10) = 17.4 mSv

Hp(0.07) = 17.6 mSv

Hext = 232.8 mSv (ring dosemeter)

E50 = 4.3 mSv

Compute the effective dose and judge if you exceed any dose limit.

Solution:

The effective dose takes into account the external, Hp(10), and internal, E50, exposure of the vital
organs, i.e.

The annual limit on the effective dose is exceeded !

The annual limit on the eye lens dose is respected, since

The annual limit on the skin dose is respected, since
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3. Exercise: dose report
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Your passive dosemeter has measured the following montly
doses:

Hp(10) = 0.6 mSv

Hp(0.07) = 0.6 mSv

Your active dosemeter measured Hp(10) = 0.2 mSv.

How do you interpret the measurement?
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4. Active dosemeter



Your passive dosemeter has measured the following montly doses:

Hp(10) = 0.6 mSv

Hp(0.07) = 0.7 mSv

Your active dosemeter measured Hp(10) = 0.2 mSv.

How do you interpret the measurement?

Solution:

1. We assume that the passive dosemeter was working correctly, since Hp(10) ≈
Hp(0.07).

2. As a consequence, the active dosemeter seems to under-estimate the equivalent
dose. This can be due to:

• High dose rates

• Pulsed radiation fields

• Bad energy response

• Bad calibration

• Technical problem (electronics, battery, ...)
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4. Active dosemeter



5. Committed effective dose 

1) Calculate the committed effective dose received by a person
who inhales 0.7 MBq of Iodine-125.

2) Indicate the effective dose received in case of ingestion of 60
kBq of Strontium-90.
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5. Committed effective dose 

1) Calculate the committed effective dose received by a person who inhales 0.7 MBq
of Iodine-125.

2) Indicate the effective dose received in case of ingestion of 60 kBq of Strontium-
90.

Solution:
1. The effective dose due to the inhalation of the I-125 is:

2. The effective dose due to the ingestion of the Sr-90 is:
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6. Who does the screening measurement?

True or false?

The screening measurement of the internal contamination of
the thyroid gland:

• Is done by the operator himself, at his work place

• Is carried out exclusively by an approved dosimetry
service

• Can be done with a contamination monitor

• Allows for calculation of the committed effective dose
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6. Who does the screening measurement?
True or false?

The screening measurement of the internal contamination of the thyroid gland:

• Is done by the operator himself, at his work place

• Is carried out exclusively by an approved dosimetry service

• Can be done with a contamination monitor

• Allows for calculation of the committed effective dose

Solution:

The screening measurement is a pragmatic approach for measuring internal contamination. It
is carried out by the operator himself at his work place with a contamination monitor
calibrated for this purpose. The measurement allows only for an approximation of the
effective dose (qualitative).

If for any reason the screening measurement can not be carried out at the working place, the
person has to undergo an incorporation measurement at an approved dosimetry service
(serves as well as a screening measurement). With help of the measurement result, the
dosimetry service calculates the committed effective dose (quantitative).
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True or false?

When a screening measurement gives a result higher than the
measurement threshold, the radiation protection officer
(RPO) :

• must calculate the committed effective dose according
to the “Ordinance on dosimetry”,

• must immediately inform the supervising authority,

• must order an incorporation measurement to be
performed by an approved dosimetry service,

• must conduct the measurement again using another
measuring technique.
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7. Positive screening measurement



True or false?

When a screening measurement gives a result higher than the measurement threshold, the
radiation protection officer (RPO) :

• must calculate the committed effective dose according to the “Ordinance on
dosimetry”,

• must immediately inform the supervising authority,

• must order an incorporation measurement to be performed by an approved dosimetry
service,

• must conduct the measurement again using another measuring technique.

Solution

1. It is useful to repeat the measurement and, if possible, to use another appropriate
instrument to avoid a false positive or measurement error.

2. (The RPO should verify if there are no other sources falsifying the measurement
result.)

3. If the screening measurement is truly positive, the RPO has to send the worker to an
incorporation measurement by a certified dosimetry service.
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7. Positive screening measurement



8. Positive screening for Cr-51

We measure an activity of 70 
kBq of Cr-51 during a 
screening measurement. What 
should we do?
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8. Positive screening for Cr-51

We measure an activity of 70 kBq of Cr-51 
during a screening measurement. What 
should we do?

Solution:

The screening threshold is 120 kBq.
According to the Swiss legislation, the
resulting dose, E50 < 1 mSv, is tolerated
and no further measurement needs to
be done.

(Despite being legally conform, we
would apply ALARA (as low as
reasonably achievable) and optimize
radiation protection means and
working procedures, if possible.)
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The screening measurement for a
person working with I-125 must be
taken at what frequency:

• every day

• every week

• every month

• every year

• screening measurements are not
necessary when working with I-
125

18

9. Frequency of a screening measurement



The screening measurement for a person
working with I-125 must be taken at what
frequency:
• every day
• every week
• every month
• every year
• screening measurements are not

necessary when working with I-125

Solution

The screening measurement is taken every
month.

If the screening measurement is positive, an
incorporation measurement needs to be
done max. 3 month after incorporation.

After an accidental intake, a screening
measurement has to be done 6 – 12 hours
after incorporation.
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9. Frequency of a screening measurement



10. Monitoring program for H-3

Establish a monitoring 
program for a person working 
with an open source of Tritium 
(H-3).
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10. Monitoring program for H-3
Establish a monitoring program for a 
person working with an open source of 
Tritium (H-3).

Solution:

We realize the indications given by the
ordinance on dosimetry:

1. Monthly measurement of an urine
sample by liquid scintillation

2. If A > 42 kBq/l, we send the worker to
an approved dosimetry service

3. In case of an accidental
incorporation, we wait one day
before carrying out the screening
measurement
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11. Incorporation measurement and effective dose

During a routine incorporation 
measurement we measure 0.7 
kBq/l of P-32 in the urine of a 
worker.

Estimate the effective 
committed dose.
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11. Incorporation measurement and effective dose
During a routine incorporation 
measurement we measure 0.7 kBq/l of P-
32 in the urine of a worker.

Estimate the effective committed dose.

Solution:

The incorporation measurement interval,
Tmesure, is one month. Not knowing the
precise date, we assume that the
incorporation took place at the middle of
the interval, i.e. 15 days.

Thus, the effective committed dose is:

23

( )50

5

15 d

0.27 10  Sv.l Bq 15  kBq l
1.9 mSv

inh
u

eE C
m t

−

= ⋅
=

= × ⋅
=



12. Incorporation measurement and effective dose

The latest incorporation 
measurement gives 0.7 kBq/l of 
P-32 in the urine of a worker.

By checking the results of the 
measurement one month ago, 
we realise that there was an 
issue with the measurement and 
the data is corrupted. 

Estimate the effective 
committed dose.
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11. Incorporation measurement and effective dose
The latest incorporation measurement gives 
0.7 kBq/l of P-32 in the urine of a worker.

By checking the results of the measurement 
one month ago, we realise that there was an 
issue with the measurement and the data is 
corrupted. 

Estimate the effective committed dose.

Solution:

We assume that the incorporation took
place at the middle of the measurement
interval, i.e. 30 days.

Thus, the effective committed dose is:

A more detailed / worst case scenario
calculation, e.g. for an incorporation 60
days ago, may be requested by the
authorities.
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