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Energy-Based Model (EBM)

Eos Experiment

Muon Veto

Calibration source 
deployment along 
central axis

24x 12-inch PMTs 
for light collection

Outer Vessel: 20 
tons of water

168x 8-inch fast, 
high QE side PMTs

Inner Vessel:
4 tons of target mass

12x dichroicons 
with 10-inch PMTs

Liquid Scintillator and Optical Modeling

The Eos Experiment is a multi-tonne scale optical detector operating at UC Berkeley.
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The production and propagation of photons in liquid scintillator depends on optical 
properties that must be characterized for accurate simulations.

Liquid scintillator is a target material used by many neutrino detectors. It is often a mixture 
of diIerent components: a primary solvent and a combination of wavelength shifters. 

Eos uses novel liquid scintillators to detect Cherenkov and Scintillation light.

Training ML model on 
simulations to learn 

relationship between 
optical parameters and 

detector signal, then 
apply that model to 
data to extract true 
optical parameters.
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Calibration Sources

Laserball
Isotropic light using 

515 nm laser 

Sensitive to scattering 
from timing

Thorium
2.6 MeV gamma rays from 

thoriated tungsten rods

Sensitive to light yield, 
scattering and absorption

Cherenkov
90Sr button source in a 

UVT acrylic

Sensitive to scattering 
and absorption

Start with a simple distribution.
Apply a series of invertible conditional transformations to model the likelihood.
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PLACEHOLDER

—  True Values, where:
Scattering, absorption scaled 
uniformly across wavelength.

Values reported are at 500, 370 nm.
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32x 8-inch fast, high 
QE bottom PMTs
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Example Nhit Likelihood Reconstruction for Simulated 208Tl

Example Timing Likelihood Reconstruction for Simulated Laserball

Sources used in this analysis
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