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Experiment overview

e New boson with mass 17 MeV?

DOI: 10.48550/arXiv.1707.09749 |\ Trigger
W AWl scintillators

m=15.6 MeV
mM=16.6 MeV
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DarkLight production process

30 MeV e- beam

Nucleus



https://doi.org/10.48550/arXiv.1707.09749
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Timeline:

ADVANCED RARE ISOTOPE LABORATORY

End of November 2025 . A
Thanksgiving!

Commissioning

11/25/2025
starting to get beam

l ARIEL shutdown for
50 MeV upgrade



Timeline:

ADVANCED RARE ISOTOPE LABORATORY

End of November 2025 . ot
Thanksgiving! 2

Commissioning

Beam off from
12/23/2025 -
01/06/2026
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11/25/2025
starting to get beam

l ARIEL shutdown for
50 MeV upgrade



Timeline:

End of November 2025

Commissioning
e Started with 24.6 MeV beam
e Went down to 10 MeV

* e(C elastic scattering

eC scattering

» Elastic peak and focal

plane search |
Mgaller scattering

e |nelastic states
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* Mogiller scattering

Physics processes for commissioning data

l ARIEL shutdown for
50 MeV upgrade
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Right Plane: A T vs Paddle ID
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Challenge & progress

» Significant background
GEM Right Bottom Run 3118, Magnet 150 A
* Dark current from aged —

Mean -124.5

electron-source cathode B+ siba u

i o 19.9MeV b
* Beam Is unstable and S R B e

widely distributed at | . PV N N
target at low energy 4SS S U N —
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Challenge & progress

Significant background GEM Right Bottom Hit map

 Dark current from aged o
Elastlc Ilne
electron-source cathode , \

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

Backscatter
from dump |

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




Comparison with simulation:

» Assume Gaussian beam with 6, = 3.25 mm, 6, = 6.5 mm

Reconstructed Relative Momentum (Right Arm) Reconstructed Relative Momentum Shifted

—
—

— Simulation: AEbeam =0.1%

—— Data: Run 3230
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Weighted counts
Weighted counts

Gaus. Fit, Sim, o: 0.0087
— Data: Run 3230

Gaus. Fit, Data, 0: 0.0074
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Vertex reconstruction:

 Magnetic field map is imported to simulation for reconstruction study

Reconstruction schematics DarkLight target & ladder

Aluminum
GEMs: x, y, dx, dy ~ frame

N

(Polynomial Fit/ML model] _Target foll

Reaction point:

p, 0, ¢, x(?),y(?)




Vertex reconstruction:

Beam x vs GEM y Beam x vs GEM y (Variable ip)

Simulation with no

multiple scattering
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regression model

-5 0
Beam x (mm) (Spec Frame) beam x (mm)

ip fixed! ip free!

ip = f(y,dy)

beam _x = ¢g(y. dy, ip)

= beam x = g (l/; dy, f(y, dU))




Vertex reconstruction:

Predicting beam x

True vs Predicted beam x Residual Plot

Simulation with no

multiple scattering

Two stage conditional

regression model

0
beam_x (mm) beam_x (mm)

ip_model Result
Train RMSE: 0.0667, R2: 0.9944
Test RMSE: 0.0753, R2: ©0.9927

beam_x _model Result
Train RMSE: ©0.0667, R2: ©.9355
Test RMSE: 0.0753, R2: 0.9218




Summary:;

e Currently taking commissioning
data with 10 MeV beam

o Started with large background and
unstable beam

 Many efforts taken to resolve
Issues, hew data has achieved
much better quality

* Analysis and simulation ongoing to
understand data distribution

e Will soon take data at 15 MeV



