SIREN PMT Angular Response with
WCTE Cosmic data
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Status of angular response with OpticSiren

From the discussion on last week, the methods of how Ka Ming computed the angular
response using fiTQun reconstruction (CosmicAnalysis) and how the OpticSiren computes the
angular response need to be clarified.
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Angular response in CosmicAnalysis

ONE TRIANGLE PER PMT
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The Cherenkov angle fixes where on the track the light that reaches
PMT j was emitted — and therefore its expected arrival time, its path
length R, and the angle & at which it strikes the PMT face.

WHAT IS MEASURED
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How does Siren compute the angular response
sampling the source point uniformed in the WCTE tank

A — the source lattice inside the tank
orange: one source is paired with every mPMT

» 97T mPMTS C — side view (x-2 projection)
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Y B — one z-plane (z = 0 mm), viewed from above
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visibility

mean visibility

How the angular response is averaged — four nested means

Level 0 — every entry
mPMT 2: one point per (source position, PMT)

51,481 entries

0.10 7 | = 2,955 sources x 19 PMTs
(after R>1000 mm + bad-PMT mask)
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Level 2 — mean over the mPMTs of a group
WUT _exsitu: 23 module curves -> 1 curve (this is what is plotted)
= mean over the 23 mPMTs
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Level 1 — mean within each (module, bin)
51,481 entries -> 100 numbers for this mPMT

0.10 - = module_curves[2]
mean of the 426 entries
in bin 50 -> 0.00731
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Level 3 — mean over the cos(theta) bins
equal-width bins carry equal solid angle, so this is a solid-angle average
0.0200 { = WUT_exsitu
= == mean over the 100 bins = 0.00910
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0.0125 4 | -> per-module scalar, normalised to the
all-module mean = correction_factor
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The ratio posttune/pretune is formed at Level 2 (bin by bin); the Level 3 scalar is the per-mPMT correction factor written to per_mpmt_efficiency*.npz



Summary

CosmicAnalysis (w/ fiTQun) computes the Q*Rand make the histogram of (costheta, <Q*R>),
then the ratio 1s data/MC

OpticSiren sample the point light source uniformly in the tank and make the historgram of
(costheta, <visibility>), the ratio is posttune/pretune

The two methods are very different and may be not reasonable to compare

Todo (Will try to complete them by the end of this week)

- Plot the different PMT groups into different regions to check for consistent patterns across groups.
- Prepare the draft slides for WCTE meeting
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