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Spatial Resolution
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deconvolute hit distribution for
different displacements of
detector and source⇒ spatial
resolution

ä Unfold detector resolution
~xtrue = R−1~xmeas

ä Rescale and center one
distribution~y = S~xtrue

ä fold distribution with detector
resolution again~xfin = R~y

ä find minimum of:

F =
n

∑
i=0

(unfold1,i + unfold2,i )
2

σ2
1,i + σ2

2,i
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σD = 0.3

σD = 0.8

σD = 1.3

simple deconvolution regularization
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spatial resolution

Results so far:
ä test of algorithms with simple distribution

(gaussian) X

ä neither simple deconvolution nor
deconvolution using regularisation give a
value for spatial resolution

Ideas:

ä check multiple scattering
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multiple scattering

multiple scattering can be described by Moliere distribution:

P(Θ)dΩ = ηdη
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energy spectrum

energy spectrum of a β -source can be described by:

dΓ

dEe
= C ·Ee
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multiple scattering

〈σ〉=
∫

P(E)σ(E)dE

ä mean displacement for 0.26 < E < 2.3MeV:

〈σ〉 = 1.2 mm at d = 8 cm

〈σ〉 = 2.6 mm at d = 11 cm

Results for multiple scattering:

ä 〈σ〉 bigger than active area of triggering szintillator (r = 2.5 mm)

ä 〈σ〉>> σd (pitch/
√

12≈ 14µm)
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spatial resolution

next steps:

ä install szintillator which covers complete sensor area

ä place absorber in front of szintillator
⇒ measure only high energy part of spectrum

ä (test setup has to be placed in vacuum)
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