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Section 4

Scintillator
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Scintillator

Crystal assembly
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Head

Scintillator

Area: typically 60 x 40 cm?

PMT diameter: typically 50 mm

30-100 PMTs per head
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Scintillator

Position reconstruction

In linear approximation: Q—V adt
5 v
S x D i

p = 2*Z2 R
! S1+ 5

A If linear, then:
Dy = (Sy % D)/ (8 + Sp)
D= (8, % D)/ (S, +S2)

51><D
S1+ 5

where D = D1 + D,

D, =

where D =D, + D,

| - PM tube array

centroid (“centre of mass”) of the
PMT signals

Dy 2
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Gamma ray

Event position is calculated as the L

More complex algorithms that Hm | ‘ m
account for distortions are also

employed
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Scintillator

Detection efficiency

Can now define detection efficiency of the system:, &:
& = geFelec

where:
@ g is the geometrical efficiency

@ ¢ is the ratio of the number of s recorded divided by the the number of s incident:

e=1-— exp (—Mscint tscint)

where pigeint is the linear attenuation coefficient of the scintillator and tgint its thickness

@ Felec is the fraction of the s accepted by the discriminators (front-end of the electronics)
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Scintillator

Spatial resolution

Three major contributions to the spatial resolution:
o Collimator resolution, §r.,), defined above, usually dominates
@ Intrinsic resolution, dry — ability of PMTs to localise event

@ Residual impact of Compton scattering, drcompt in tissue resulting in non-colinearity of
deetected ~ with the v that which left the decay site

System resolution is given by:

N[

2 2 2
5rSyS = [5rcol + 6rint + 5rCompt]
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