Optical Calibration in the SNO+ Water Phase
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f\ The SNO+ Experiment

Large volume liquid scintillator detector located 2 km underground

at SNOLAB, Sudbury, Canada. It reuses most of the components of Physics goals

the SNO detector. * Neutrinoless Double Beta Decay of '3°Te;
9400 PMTs with reflectors, ~50% coverage, supported by > Prove Majorana nature of neutrinos.

an 8.9 m radius geodesic structure (PSUP). » Demonstrate violation of lepton number.
6 m radius Acrylic Vessel (AV) » Measurement of effective neutrino mass.

* Solar neutrinos;

« Reactor anti-neutrinos;
* (Geo anti-neutrinos;

« Supernovae neutrinos;

* Water Phase: 905 tonnes of ultra-pure water.
*  Will be filled with 780 tons of LAB + PPO (2 g/L) + bisMSB +
0.5% natural Te (1330 kg of 13°Te).

Hold-down and hold-up rope systems

7000 tons of ultra-pure water shielding

Optical Calibration with the Laserball

How does light propagates and is detected in the SNO+ detector? e R
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» Different incidence angles at the PMTs; Refraction/ :
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The Optical Model

Simplified model that excludes PMTs shadowed by detector
components, and uses only the direct light detected, identified by
the prompt peak. The parameters are extracted from data through

d mllltip arameter fit. Water Shielding Volume AV Inner AV Water

| Time Residual - SNO+ MC, Water, 505 nm |

%10 - primpt - SNO#+.Preliminary.
oft ] AAAAAAAAAAAAAAAAAAAAAAAAAA - Source
ImpaCt Of the OpthS 11n the PhySlCS 10% , 0 ij — N L l j E] exp| — z dl i, kak i—rqn/position
8 ! \ MedTam k o
. . . Direct light Sohd | MVT\ PMT ° lugf staz:ce Att ;
- | Fresne cnuauon
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of photons detected. fime e

» The proportionality constant — energy scale - is position
dependent because of the optics effects.
» This needs to be corrected — goal of the Optical Calibration!

Water Phase Results
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