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Introduction - SNO+

PMT Support Structure (PSUP) 8500 
mm inner radius 

UPW

 … liquid scintilator detector for excellent for 
detecting neutrino

Acrylic Vessel (AV), 6000 mm 
radius

Linear AlkylBenzene (LAB) 
Scintillator
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Introduction: Laser Ball Source
Laser Ball: Light Diffuser: 

- lights injected via fibre optic 
cable.  

- acting as point light source 
(acceptably)

Data used: 

- 1 hour duration
- Laserball center of AV 
- 500 nm 
- 40 Hz, 500 detected photons 

per pulse3



Introduction: Linear AlkylBenzene (LAB)

LAB:

- Excellent optical transparency (≈20 m), 
- high light yield
- low inherent radioactive impurity

 HIGHLY SENSITIVE

- Speed of light differs by temperature
-  Ex situ measurement exist 
- Better have in situ condition.
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- Measuring Index of Refraction (IoR)

- Use Time of Flight (ToF) across 
detector

- For single PMT;
- Determine ToF Difference of 

predicted paths

Prompt Peak (PP)
Direct Reflection (DR)
Neighbour Reflection (NR)

Method
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Hit Time Residuals

A measurement of hit 
registered relative to event 
time. 

Compiled on PMT/PMT basis

DR-PP∝distance 

traversed through scintillator in 
AV + distance traversed 
through opposite end water 

PP

NR DR
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Data selection, Methodes

 Δt
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Select Data, Results: 

1. 6540 valid PMT data points
2. Linear Regression reflects 

a. 20 cm offset
b. Dominated by Time water

3. Raw data of peaks
a. Time in water need to be 

removed 
i. Per PMT
ii. Per Distance

b. Group to Band by Z
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Results:

Subtracting time difference in far water

- Time dominated per PMT- AV 
distance

Use inflection time as mean time

- 60.256+/-0.066  ns

Get:

nLAB = 1.505 +/-0.034

Assumption: light straight line
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Discussion: fit

Input measured IoR for LAB into simulation

- account for reflection and refraction:
- For z = 1.29 +/- 0.27 m

- Gives 60.140 ns effective time

60.140 ns and 60.256 ns differs by 0.116 ns

Consider other systematical errors:

- Position bias and it’s uncertainty

Results in order of 0.5 ns, well bounded
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Conclusion

1. Successfully measured light time propagation in 
SNO+ AV
a.  using data from Laserball collection

2. Measure index of refraction of 1.505  +/-0.034
3. Next step : Investigate systematical errors
4. Further Refinements

The me exausted
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