This calibration was performed as a part of the Measurement-Assurance Program

carried out for the University of Michigan School of Public Health.

DG 8151/83 Page 1 of 2
DB 850/91 .
1983 Sep 27

U.S. DEPARTMENT OF COMMERCE
NATIONAL BUREAU OF STANDARDS
WASHINGTON, DC 20234

REPORT OF CALIBRATION

90Sr Beta-particle Source Isotope Products SK-308
Submitted by University of Michigan Sr40-3284 (DDSAR % 25)
Ann Arbor, MI 48109

Received at NBS on 1983 Aug 12
Calibration date 1983 Aug 20

Beta-particle sources are calibrated in terms of the absorbed-dose rate to
water. Absorbed-dose rate is determined from current measurements with an
extrapolation ionization chamber that has a tissue-equivalent-plastic collect-

ing electrode. The water absorbed-dose rate is given by »
s _33.7 x 1,111 x S x U Al
U= 1.197 x A (ag)o G¥/s

where (AI/Ad), is the rate of change of current (normalized to a reference
temperature and pressure) with extrapolation chamber air-gap thickness as the
thickness approaches zero, 33.7 is the mean energy expended per unit charge in
air, 1.111 is the ratio of the mean stopping power of water to that of air,
1.197 is the density of air at the reference temperature and pressure (22°C and
1 standard atmosphere), S is a correction for scatter from the chamber supports
and the shield, U is a correction for attenuation by the high-voltage elec-
trode, and A is an area. S is a function of the distance between source and
chamber, and both S and U are functions of the beta-particle energies. For
calibrations at a distance from the source surface, or when the source has a
larger area than that of the collecting electrode, A is the area of the col-
lecting electrode. For calibrations at the surface of the source where the
area is smaller than that of the collecting electrode, A is the active area of
the source, defined as the area within the 50% isodose line at the source sur-
face. The listed diameter is 2VA/I.
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The source submitted was mounted at the center of the l-meter diameter aluminum
plate (or "D") provided, and the extrapolation chamber was positioned at each
of the six specified film badge locations around a semicircle with a 35-cm
radius. The rate of change of current with air-gap thickness was measured at
each position with a 30-mm diameter acrylic collecting electrode. No albedo
correction was used when converting to absorbed dose in water.

The water absorbed-dose rate at a depth of 7 mg/cm? is given in the table at
each of the film badge locations in SI units (milligrays per second) and in
special units (millirads per second). Location 6 is the farthest clockwise
around the "D", as seen from above. :

Information on the technical aspects of this report can be obtained from
J. S. Pruitt, Radiation Physics C210, National Bureau of Standards, Washington,
DC 20234, 301 921-2361.

Calibration performed by J. S. Pruitt<fi>§;?>

Report approved by R. Loevinger F%}\A

For the Director

William R. Ott

Chief, Radiation Physics Division
Center for Radiation Research
National Measurement Laboratory

Active

Area Correction factors Water
Location Distance A Diameter S U Absorbed-dose rate

(mm) (mm2) (mm ) mGy/s mrad/s

1 350 708 30 1.00 0.984  0.0217 217 =
2 0.0260 2.60
3 0.0264 2.64 > Oudlies
4 0.0265 2.65
5 0.0258 2.58
6 0.0215 2.15 &=



