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DarkLight production process 
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Before installation
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Thanksgiving! 🦃

11/25/2025  
starting to get beam

End of November 2025

ARIEL shutdown for 
50 MeV upgrade 

Commissioning
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Thanksgiving! 🦃

11/25/2025  
starting to get beam

End of November 2025

ARIEL shutdown for 
50 MeV upgrade 

Beam off from 
12/23/2025 - 
01/06/2026

Commissioning



Timeline:
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Commissioning


• Started with 24.6 MeV beam


• Went down to 10 MeV


• eC elastic scattering


• Elastic peak and focal 
plane search


• Inelastic states


• Møller scattering

End of November 2025

ARIEL shutdown for 
50 MeV upgrade 

Møller scattering

eC scattering

Physics processes for commissioning data

C C



Example detector output
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Challenge & progress
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19.9 MeV beam

Elastic line

• Significant background


• Dark current from aged 
electron-source cathode 


• Beam is unstable and 
widely distributed at 
target at low energy



Challenge & progress
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Backscatter 
from dump

Target ladder 
scattering

Elastic line

• Significant background


• Dark current from aged 
electron-source cathode 


• Beam is unstable and 
widely distributed at 
target at low energy

Veto gate was implemented 
to accept events in time 
with electron production



Comparison with simulation:
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 = 0.1%beamE∆Simulation: 

Data: Run 3230

: 0.0087σGaus. Fit, Sim, 

: 0.0074σGaus. Fit, Data, 

Reconstructed Relative Momentum (Right Arm)

0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 1.2 1.25
 Frac. of central p

0

0.2

0.4

0.6

0.8

1

 W
ei

gh
te

d 
co

un
ts

Reconstructed Relative Momentum Shifted

 = 0.1%beamE∆Sim.: 

Data: Run 3230

Reconstructed Relative Momentum Shifted

• Assume Gaussian beam with , σx = 3.25 mm σy = 6.5 mm



Vertex reconstruction:
• Magnetic field map is imported to simulation for reconstruction study
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R = 9.525 mm

d = 12.474 mm

Target foil

Aluminum 
frame

DarkLight target & ladderReconstruction schematics



Vertex reconstruction:
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• Simulation with no 

multiple scattering


• Two stage conditional 

regression model



Vertex reconstruction:
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• Simulation with no 

multiple scattering


• Two stage conditional 

regression model



Thank you! Summary:
• Currently taking commissioning 

data with 10 MeV beam


• Started with large background and 
unstable beam


• Many efforts taken to resolve 
issues, new data has achieved 
much better quality


• Analysis and simulation ongoing to 
understand data distribution


• Will soon take data at 15 MeV


