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Eos Experiment
Eos is a flexible, multi-ton scale testbed to 

demonstrate the performance of novel hybrid 
detection technology 

Highlighted technologies

4 ton inner vessel with 
flexible fill options

Water, WbLS, LS, Fast LS

Fast PMTs (FWHM 1ns)

Chromatic sorting of 
individual photons 
(dichroicons)

Large array of calibration 
sources
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Releases 4.4 
MeV γ on de-

excitation

Neutron capture 
after 

thermalization

High activity of 39 
Gbq permits external 

deployment 

Reconstruction Validation

Reconstruction Performance
Likelihood Position Reconstruction Likelihood Direction Reconstruction

Resolution of ~100 mm
from simulations

Excellent Data-MC 
agreement

Resolution of ~30º
from simulations

Offset in φ peak → identified 
unmodeled detector rotation

Deployment at the Spallation 
Neutron Source at Oak Ridge 

National Lab from 2027 – 2032

Simulated Geometry Removing Backgrounds at the SNS

Eos Preliminary

Free neutron captures on materials 
from deployment rod to IV → 

probes detector geometry

Including PMT 
support

structures

Under-
prediction of 4-
10 MeV γ-rays

Capable background rejection enables broad surface-level physics program

NC on 
proton

NC on 
stainless steel

Demonstration of 
hybrid technology

First-ever CC νe 
O16 cross-section 
measurements at 

SN energies

BSM physics at 
O(10 MeV) regime
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Eos Preliminary

Eos Preliminary Eos Preliminary Eos Preliminary Eos Preliminary

See for more info:

Eos Preliminary Preliminary 
ML-based 
PID model

Goals

2) Demonstrate accurate 
reconstruction of external 

backgrounds

3) Develop techniques 
to identify/cut 

backgrounds in data

1) Validate the simulated 
geometry

In simulation, determine 
reconstruction resolution

Compare Data/MC distribution

Simulations 
performed with 

RAT-PAC2, 
Geant-4 wrapper

Build distribution 𝑔: 
𝑔 𝑥!"#$% − 𝑥&!'&(

𝑔̅ → bias in Eos
𝜎) → resolution in Eos

Eos Preliminary

Cut yields 
96% 

accuracy


