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National Institute of Standards and Technology
REPORT OF AIR KERMA CALIBRATION

OF
PNNL - Battelle

Radiation Detection Chamber: Capintec PM30, SN 30.7849

Calibration distance: 1 m

Chamber orientation: the cavity was positioned in the center of the beam with the stem of the chamber
perpendicular to the beam direction

Chamber collection potential: -300 volts with respect to the inner electrode (- charge was collected)
Chamber rotation: the white dot faced the source of radiation

Environmental conditions: the chamber is assumed to be open to the atmosphere

Average leakage: 0.01 % of signal

Equilibrium shell: no shell was used

A detailed study of ionization recombination was not performed and no correction was applied to the
calibration factor(s). Ifthe chamber is used to measure an air-kerma rate significantly different from that used
for the calibration, it may be necessary to correct for recombination loss.

Beam Code Half —Value Calibration Factor (Gy/C) Air- Kerma
Layer 295.15 K (22 °C) and Rate
mm Cu 101.325 KPa (1 Atm) (Gyl/s)
NS40 0.085 9.594E+05 3.26E-05
NS60 0.25 9 433E+05 8.01E-05
NS80 ~ea Q A59F+05 3.01E-05
NS100 113 ».uo0k+0> 8.75E-06
NS120 1.70 9 823E+05 1.24E-~05
NS150 2.40 9.803E+05 7.15E-05
NS200 4,09 9 865E+05 2.05E-05
NS250 5.26 9.936E+05 1.74E-05
L Ns__éﬂn — 6.17 _ 1 _ Q ECOﬁ-ﬁ 1.44E-05
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Explanation of Terms Used in the Calibration Procedures and Tables

Air Kerma: The air—kerma rate at the calibration position is measured by a free-air ionization chamber for x
radiation and by graphite cavity ionization chambers for “’Co and "*’Cs gamma radiation, and is expressed in
units of grays per second (Gy/s). The gamma-ray air-kerma rates are corrected to the date of calibration
(from previously measured values) by decay corrections based on half-lives of 5.27 years for *°Co and 30.0
years for *’Cs. For a free-air ionization chamber with measuring volume V’, the air-kerma rate is determined
by the relation:

Ve

K=-1 L I1*

PuV e 1-gu =,

where

1/ (paV) 1s the ionization current, measured by the standard, divided by the mass of air in the
measuring volume

W.ir 1s the mean energy expended by an electron of charge e to produce an ion pair in dry air, the
value used at NIST is Wa/e =33.97 J/C

Zarr 1s the fraction of the initial kinetic energy of secondary electrons dissipated in air through
radiative processes, the values used at NIST are 0.0032 for *Co, 0.0016 for *’Cs and 0.0
(negligible) for x rays with energies less than 300 keV, and

IT k; is the product of the correction factors to be applied to the standard.

Air kerma in grays (Gy) is related to exposure (X) in roentgens (R) by the equation:
K 1 - g air

X =
258E-4 Wa%

To obtain exposure in roentgens, divide air kerma in grays by 8.79E-3 for **Co gamma rays, 8.78E-3 for
37Cs gamma rays, and 8.76E-03 for x rays with energies less than 300 keV.

Beam Code: The beam code identifies important beam parameters and describes the quality of the radiation
field. NIST offers four types of reference beam qualities, as well as the ISO reference radiation qualities.

NIST beam codes are referred to as L, M, H, and S beams, which stand for light, moderate, heavy, and
special filtration, respectively. The number following the letter is the constant potential across the x-ray tube.
For gamma radiation, the beam code identifies the radionuclide.

Calibration Distance: The calibration distance is that between the radiation source and the detector center
or the reference line. For thin-window chambers with no reference line, the window surface is the plane of
reference. The beam size at the stated distance is appropriate for the chamber dimensions.

Calibration Factor: The calibration factors given in this report are quotients of the air kerma and the charge
generated by the radiation in the ionization chamber. The average charge used to compute the calibration
factor is based on measurements with the wall of the ionization chamber at the stated polarity
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