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Motivation

It has been proofed, that electronic area and personal
dosemeter may fail if they are used in pulsed radiation 
fields.
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Up to now there are no type test requirements for the use 
in pulsed radiation fields.

This work is supported by a German project: 
Innovation with Norms and Standards (INS) of the 
German Commission for Electrical, Electronic & 
Information Technologies (DKE).



General considerations

In principle, tests in continuous radiation fields are 
sufficient, if the detector is connected to a simple, linear 
and straight forward counting electronics.

But dosemeters
• use internal range switching,
• use software to correct for known deficiencies, e.g., 

the dead time or the radiation energy,
• use special, unknown algorithms,
• adjust the measurement cycle time, Tcycle, to the dose 

rate,
• suppress EMC-pulses and mechanical drops.
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Measurements using pulsed radiation are necessary



Response of an APD to pulsed radiation (≠ cw)
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Constant dose in the pulse (~1 mSv), but
different pulse duration / dose rate in the pulse

RQR8



Response of an APD to pulsed radiation (≠ cw)
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Constant dose in the pulse (~1 mSv), but
different pulse duration / dose rate in the pulse

RQR8

46 Sv/h

2290 Sv/h

0.4 Sv/h

cw

Diagnostic 
X-ray



Response of an EPD to pulsed radiation (≠ cw)
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Constant dose rate in the pulse, but
different pulse duration

RQR8



Response of an EPD to pulsed radiation (≠ cw)
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Constant dose rate in the pulse, but
different pulse duration

cw

RQR8



Concept of the new standard

The concept is similar to the concept used for other 
influence quantities, e.g., radiation energy.

The user must know the parameter range of the pulsed 
field at the workplace, i.e., in the case of the parameter 
particle energy its possible values. 

Then the user can judge whether or not the dosemeter 
under consideration can be used. 
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Required parameters

… for pulsed radiation fields are

• the minimal radiation pulse duration, tpulse, min,
• the maximum dose rate during the radiation pulse,
• the maximum dose per radiation pulse, Hpulse, max,
• the maximum repetition frequency of the radiation 

pulses, fpulse, max. 
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maxpulse,H

To avoid confusion:
pulse: always property of the radiation field
count: always property of the dosemeter



Required parameters

… to be known of the counting dosemeter are

• the dead time of the detector, tdead,
• the maximum measurable dose rate in the pulse,
• the dose indication per counting event, Gcount, 
• the type of the dead time, i.e.,

extendable or non-extendable,
• the measurement cycle time, Tcycle.
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maxcount,H

To avoid confusion:
pulse: always property of the radiation field
count: always property of the dosemeter



Requirements for the pulsed radiation source

The pulsed radiation test source shall be adjustable with 
respect to the parameters:

• radiation pulse duration, tpulse,
• dose rate during the radiation pulse,
• dose per radiation pulse, Hpulse,
• repetition frequency of the radiation pulses, fpulse. 
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pulseH

To avoid confusion:
pulse: always property of the radiation field
count: always property of the dosemeter
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Poster P2:
J. Klammer et al.
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Novel pulsed radiation source at PTB



Now & Future
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• New work item proposal 
for a TAS has been send 
to IEC.

• New work item proposal 
for an ISO standard on 
pulsed fields of ionizing 
radiation is in preparation.
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Radiation detection requirements
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Model function of the dosemeter
Gdose = K · Gcount · ncount · kdead, int

Gdose : dose indication of the dosemeter 
K : product of all correction factors, except kdead,int

Gcount : dose indication per counting event of the dosemeter
ncount : number of counting events counted by the dosemeter
kdead, int : correction factor for dead time internal to the dosemeter
Tcycle : measurement cycle time of the dosemeter

Model function of the doseratemeter

cycle

dose
dose T

GG =



Structure of the proposed NWIP

1 Scope
2 Normative references
3 Terms and definitions, abbreviations and symbols, quantities and 

units
4 General test procedure
5 General requirements
6 Radiation detection requirements
7 Environmental requirements
8 Mechanical requirements
9 Electromagnetic requirements
10 Documentation
Annex A: Parameter values for typical workplaces where pulsed 

radiation occurs (for the decision if dosemeter can be used)
Annex B: Parameters characterizing the pulsed radiation field (↔ ISO)
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Can I help you? How can I help?
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IEC needs your experience
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Thank you for your attention!

Oliver.Hupe@PTB.de
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