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As will be explained in more detail in a talk at this conference, the personnel 
X-ray scanners can be divided into two groups, one using the transmitted X-
rays for image creation, the other one using the Compton bac kscatters X-rays. 
In the case of a backscatter scanner, a narrow, pencil -like X-ray beam is 
produced by a rotating chopper-wheel. The person/object is scanned in a 
raster scan pattern. The backscattered X-rays of all points are measured and 
recorded. The transmission X-ray scanner can use both fan-like and pencil-
like X-ray beams. The transmission detectors are installed behind the object 
and detect the absorption of the scanned person. Due to the very low dose 
values of the X-ray scanner systems in combination with a high dose rate in 
the direct beam for a short irradiation time, special dos emeters have to be 
used. In the literature and in manufacturers' specificati ons, the dose values 
given for some systems are in the range from 0.05  µSv to 5 µSv per scan with 
a typical irradiation time of a few milliseconds. Due to this pulse-like 
character of the radiation fields, the dose rate is several sieverts per hour. For 
the measurements of the investigated scanner, dosemeters were therefore 
needed having the capability to measure low doses at high dose rates and to 
measure in pulsed radiation fields. For the optimization of the measurements, 
the use of measuring devices with a direct indication is necessary. Ionisation 
chambers are the most suitable measuring instruments to fulfil these 
requirements. The difficulty for the measurements with an ionisation chamber 
is that the leakage charge integrated over time can reach values at the level  of 
the expected radiation-produced charge. Additionally unpredictable variations 
of the leakage charge can be in the same order of magnitude as the expected 
signal. This challenge led to the development of a special electronics which 
allow the execution of time-resolved measurements. With this time 
resolution, it is possible to separate the constantly increasing amount of 
leakage charge form the charge produced in the short time of irradiation. 
Additionally, the time behaviour of the leakage charge is regi stered and can 
be separated from the signal. For the measurements, two different ionisation 
chambers - the PTB secondary standards for the personal dose equivalent 
Hp(10) and the ambient dose equivalent H*(10) - were used. For comparison 
we have chosen two electronic dosemeters (both type-tested by PTB) which 
are the most adequate instruments on the market and therefore could have 
been used by others for similar measurements. These instruments have been 
characterized and calibrated at PTB. The performance o f the measurements 
and the instruments used are described in detail. 
 

 


