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‣ Floating Deck with upgraded 
DAQ and calibration system 

‣ Urylon liner: Rn seal  
‣ Replaced Hold Up Ropes 
‣ Optical Monitoring System 
‣ Hold Down Rope Net 
‣ Acrylic Vessel 
‣ Φ 12 m 
‣ 5 cm thick 

‣ Water shielding 
‣ 1700 t inner 
‣ 5300 t outer 

‣ ~9300 PMTs, 50% coverage 
‣ 2070 km rock overburden
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SNO+ Physics Program

 4

Double Beta Decay Reactor Antineutrinos Geo Antineutrinos

Solar Neutrinos Supernovae Nucleon Decay



SNO+ Timeline
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1. Water Phase (May 2017-July 2019) 
• Detector Calibration 
• Backgrounds Measurement 
• Solar 8B Flux 
• Invisible Nucleon Decay
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1. Water Phase (May 2017-July 2019) 
• Detector Calibration 
• Backgrounds Measurement 
• Solar 8B Flux 
• Invisible Nucleon Decay

2. Scintillator Phase  
• Detector Calibration 
• Background Measurements 
• Antineutrino Measurements 
• Supernova Neutrinos

3. Te-loaded Phase 
• Neutrinoless Double Beta Decay 
• 130Te (34% nat.ab.) 
• 0.5% loading by mass (1.3t of 130Te)
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SN Detection Channels in SNO+ (LAB)
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• Sensitive to electron anti-neutrino 
• Large Cross section 
• Tagged reaction 
• 1.8 MeV threshold

Inverse Beta Decay
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• Developed at Laurentian University  
• High-rate, high-occupancy optical 

calibration to stress-test DAQ and 
electronics  

• Dynamic frequency range, variable 
energy pulse  

• Simulates realistic SN neutrino 
bursts  

Supernova Calibration Source
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Supernova Calibration Source
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• Calculate neutrino flux using a modified Fermi-Dirac expression (d = 100 pc)  
• SN models provided by the Garching group (A. Mirizzi et al. Rivista del Nuovo 

Cimento Vol. 39 N. 1-2 (2016))

Supernova Models
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Convolve flux and cross sections
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• Features of supernova visible in interaction channels  
• ν − p events at low energy (quenched)  
• ∼8 400 000 events in 15 seconds 
• Sample file for various distances

Master File Events (100pc)
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• Create time/energy file for the SN source.  
• Dynamic time scaling to manage pile up in event window 
• Non-linear transformation to retain low energy and high energy 

features

SN Source Data Files
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• Trigger to recognize Supernova burst, works in 3 levels 
• L1: generate burst file 
• L2: analyse basic patterns 
• L3: clean the data  

• Water Burst definition:  
• 30 events in 2s over 35 PMTs hit  

• Circular buffer  
• Search for specific signs:  

• flat distribution of hits  
• almost exponential time distribution 

• To Integrate with the SNEWS system

Supernova Burst Trigger
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Summary
• SNO+ is a multipurpose neutrino 

experiment 
• Well understood backgrounds from initial 

water phase analyses 
• Sensitive to Supernovae in all phases 
• Dedicated calibration source to prepare for 

a supernova  
• Source Event files have been generated:  

• Distances 
• Neutrino oscillations 
• Supernova progenitors  

• Deploy when SNO+ is filled with scintillator 
• Dedicated Trigger implemented for initial 

analysis of "burst" events  18



SNO+ Collaboration
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