GEOMETRIC EFFECT

The absolute total efficiency ( (for the source-detector geometry used) is defined as the ratio of the total number of events which are detected to the total number of γ-ray photons emitted by the radioactive source. It is the product of intrinsic total efficiency and a geometric factor GF, which yields the fraction of the emitted γ-rays which are incident on the detector. Unless the detector completely surrounds the source, the geometrical factor is less than 1. In effect consider the geometry sketched below. 

[image: image1.jpg]Geometry effect (1/4):
the geometry factor for point sources

£,= number of particles entering the detector / number of particles
emitted by the source.





A source is located a distance d from a detector with area S facing the source. The γ-rays are emitted isotropically, i.e. with equal probability in all directions, with solid angle 4π steradians. Seen from the source, the detector subtends a solid angle Ω, defined by the area A of the detector, which determines the geometric factor. At a large distance, the fractional solid angle is just the area A divided by the area of a sphere with radius d equal to the source to detector distance, and this is the fraction of γ-rays incident on the detector1. For a 7.6 cm dia detector at 4 cm, the geometric factor is 0.23, as calculated below.


[image: image2.wmf]2

22

3,814.4

0.23

44464

G

S

f

d

p

pp

´

====

´´


_1555085536.unknown

