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OverviewOverview
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Experimental studies of the position dependent light yield 
of type 2 and type 3 crystals

Simulation of the position dependent light yield 
with different surface configurations 
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IntroductionIntroduction
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Ra = 0.3 µm
NUF curve = Interplay between focussing

and absoprtion in the crystal
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Energy Resolution of PROTO 120Energy Resolution of PROTO 120
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Position dependent light yieldPosition dependent light yield
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• Crystals wrapped with 8 layers of teflon, aluminum foil and shrinking tube

• Identical PMT before and after the de-polishing procedure

• Temperature stabilized to +18 °C

• 137Cs source (662 keV gammas) placed directly on the crystals side face 



Position dependent light yield (type 3 Position dependent light yield (type 3 crystalscrystals))
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Results comparable to type 2 crystals (similar non-uniformity)



Change of Change of thethe positionposition dependent light yielddependent light yield
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light gain light loss light losslight gain



GEANT4 light GEANT4 light collectioncollection modelmodel
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• Crystals with different geometries (type 1 - 11) have been implemented in GEANT4
• Crystals are surrounded by an air gap and reflective wrapping
• Complete rear face is covered by a PMT (coupled with a layer of optical grease)
• 3 surface configurations (UNIFIED model of GEANT4)

a) all side faces polished
b) one side face de-polished and all other side faces polished
c) all side faces de-polished



Simulated Simulated positionposition dependend light dependend light yieldyield of of typetype 2 2 crystalscrystals
(PMT readout)(PMT readout)
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crystal with and without
a reflective wrapping

crystal with and without the
implementation of Rayleigh scattering



Surface Surface dependencedependence of of thethe photonphoton tracktrack lengthlength
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1 MeV gammas interacting
1 cm away from the PMT

1 MeV gammas interacting
in the front part of the crystal

1 x1 x 2 x



VisualizationVisualization of of thethe directiondirection changechange and and facetfacet focussingfocussing effecteffect
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InfluenceInfluence of a of a dede--polsihedpolsihed surface on surface on lessless taperedtapered crystalscrystals
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type 2type 2

type 11type 11

type 6type 6

experimentally not verified!
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Position dependend light yield (APD readout)Position dependend light yield (APD readout)
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~ 20 %

experimentally not verified!
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Conclusion and OutlookConclusion and Outlook
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De-polishing of one lateral side face increases the light yield
in the rear part of the crystal

Simulations proof experimental results

Only relatively small light loss in the front part
(depending on readout and crystal type)

Next PROTO 120 beamtime next week @ MAMI

5x5 array of de-polished and polished crystals
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Increase of the light yield is caused by the direction-change
and the facet focussing effect

Nearly homogeneous response in the front part of the crystal
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