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RESEARCH LABORATORY OF MIXED RADIATION DOSIMETRY

Two main topics of the research work in the Laboratory small corrections for lack of saturation can be
of Mixed Radiation Dosimetry in 2001 were: introduced when needed). Measurements at other
development of recombination methods for dosimetry of voltages are needed for the determination of radiation
mixed radiation fields and maintenance and quality. The total dose equivalent in a mixed radiation
development of unique in Poland reference neutron field is determined as a product H = DQ of the
fields. Additionally research project on internal absorbed dose, D, and radiation quality factor, Q, both
dosimetry were carried out in collaboration with determined by the recombination chamber.
Division of Radiation Protection Service. The chambers can be used for determination of dose

equivalents of any external radiation, therefore also in
RECOMBINAT10N METHODS neutron and neutron-gamma. fields.
Recombination methods ake use of the fact that the
initial recombination of ions in the gas cavity of the REFERENCE NEUTRON FIELDS
ionization chamber depends on local ionization density. Standard neutron fields, traceable to primary standard
'1he later can be related to linear energy transfer (LET) laboratory (NPL, Great Britain) were established at the
and provides iformation on radiation quality of the Institute of Atomic Energy almost ten years ago. The
investigated radiation fields. Another key feature of the fields are formed by calibrated sources of 252cf and
initial recombination is that it does not depend of dose 241Am_Be. Additionally, spherical filters made of iron or
rate. paraffin can be used for modification of the neutron

Conditions of initial (local) recombination can be spectrum and ganirna component of absorbed dose.

achieved in specially designed igh pressure tissue- The fields are used mostly for research work but
equivalent ionization chambers, called the they also serve as only one in Poland facility suitable for
recombination chambers. They are usually parallel-plate calibration of neutron dose meters used in radiation
ionization chambers filled with a tissue-equivalent gas protection

mixture under a pressure of order I MPa. The spacing Maintenance of the fields includes some periodic
between electrodes is of order of millimeters. At larger measurements of the dosimetric parameters,
spacing, the volume recombination limits the maximum improvements of the measuring methods and
dose rate at which the chamber can be, properly international intercomparisons.
operated.

The output of the chamber is the ionization current RESEARCH ON INTERNAL DOSD-4ETRY
(or collected charge) as a function of collecting voltage. Two research projects were carried out in 2001 -
All the recombination methods require the measurement evaluation of the data on intake of radiocesium after the
of the ionization current (or charge) at least at two Chernobyl accident and research on calibration of
values of the collecting voltage applied to the chamber. thyroid counter with regard to depth of thyroid gland.
The highest voltage should provide the conditions close The second of the projects can be applied not only for
to saturation (but below discharge or multiplication). radiation protection but also for improvement of
The ionization current measured at maximum applied measurements of iodine uptake in thyroid after
voltage is proportional to the absorbed dose, D, (some diagnostic administration of 131 1.


