» (Generating optical photons (450 nm) at input face of light guides
» Flat in ¢, flat in cos(0)
» Limited to 8 = 26.7 degrees

» 0.5 mm air gap or 1.0 mm silicone cookie ‘O — BIC

» Count photons that reach SIPM face g’ — GlueX
‘# — layer number

(innermost layer is 1)
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Light Mixing — BIC cookie

b5 20 mm Exit y vs. x (Success)
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Light Mixing — BIC cookie

b5 30 mm Exit y vs. x (Success) b5 30 mm Exit y vs. x (Failure) b5 30 mm Exit x vs. z (Failure)
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Light Mixing — BIC cookie

b5 40 mm Exit y vs. x (Success) b5 40 mm Exit y vs. x (Failure) b5 40 mm Exit x vs. z (Failure)
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Light Mixing — BIC cookie

b5 45 mm Exit y vs. x (Success)
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Light Mixing — BIC cookie

b5 50 mm Exit y vs. x (Success) b5 50 mm Exit y vs. x (Failure) b5 50 mm Exit x vs. z (Failure)
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Light Mixing — BIC cookie

b5 60 mm Exit y vs. x (Success) b5 60 mm Exit y vs. x (Failure)
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Light Mixing — BIC cookie

b5 80 mm Exit y vs. x (Success) b5 80 mm Exit y vs. x (Failure) b5 80 mm Exit x vs. z (Failure)
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Light Mixing — BIC cookie (single-quadrant source)

b5 20 mm Exit y vs. x (Success)
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Light Mixing — BIC cookie (single-quadrant source)

b5 30 mm Exit y vs. x (Success)
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Light Mixing — BIC cookie (single-quadrant source)

b5 40 mm Exit y vs. x (Success) b5 40 mm Exit y vs. x (Failure) b5 40 mm Exit x vs. z (Failure)
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Light Mixing — BIC cookie (single-quadrant source)

b5 45 mm Exit y vs. x (Success) b5 45 mm Exit y vs. x (Failure) b5 45 mm Exit x vs. z (Failure)
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Light Mixing — BIC cookie (single-quadrant source)

b5 50 mm Exit y vs. x (Success)
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Light Mixing — BIC cookie (single-quadrant source)

b5 60 mm Exit y vs. x (Success)
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Light Mixing — BIC cookie (single-quadrant source)

b5 80 mm Exit y vs. x (Success) b5 80 mm Exit y vs. x (Failure) b5 80 mm Exit x vs. z (Failure)
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UNAAD

UNAAD

Light Mixing — UNAAD (single-quadrant source)
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Conclusions

» ~30% more efficient with silicone cookie than with air gap

» Efficiency begins to drop off at 40 mm length for outer layers

» Spatial correlations between input and detected photons are strong

below 40 mm length

» 45 — 50 mm appears reasonable for efficiency and light mixing so far

» Ongoing simulations looking at using 6x6 SiPMs and smaller light

guides rather than the 13x13 arrays

BIC cookie S13-BIC UNAAD vs. Layer

BIC cookie S13-BIC Efficiency vs. Layer
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