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The Standard model only describes a small 
fraction of the universe
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One way to search for 
BSM physics:


Sweep the phase 
space and check for 
simple models
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Another way:


Look at anomalies for 
complex models
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arXiv:2207.06905

https://arxiv.org/abs/2207.06905


X17:
The ATOMKI Experiment

• New boson with mass 17 MeV?


• Protophobic

DOI: 10.48550/arXiv.1707.09749
DOI: 10.1103/PhysRevLett.116.042501
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https://doi.org/10.48550/arXiv.1707.09749
https://doi.org/10.1103/PhysRevLett.116.042501


X17:
The ATOMKI Experiment

• New boson with mass 17 MeV?


• Protophobic 


• Similar observations in ,  
decays with independent 
apparatus:

DOI: 10.1103/PhysRevC.104.044003

DOI: 10.1103/PhysRevC.106.L061601


and in , ,  interactions:

DOI: 10.48550/arXiv.2311.18632

4He 12C

pC dC dCu
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DOI: 10.48550/arXiv.1707.09749
DOI: 10.1103/PhysRevLett.116.042501

https://journals.aps.org/prc/abstract/10.1103/PhysRevC.104.044003
https://doi.org/10.1103/PhysRevC.106.L061601
https://doi.org/10.48550/arXiv.2311.18632
https://doi.org/10.48550/arXiv.1707.09749
https://doi.org/10.1103/PhysRevLett.116.042501


X17:
Recent measurements

• MEGII @ PSI


• 


• No observation of X17


• Signal range is at the 
edge of acceptance


• PADME @ INFN-LNF


• 


•  excess

7Li(p, e+e−)8Be

e+e− → γA

1.6σ
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https://arxiv.org/pdf/2505.24797

https://doi.org/10.1140/epjc/s10052-025-14345-0

https://arxiv.org/pdf/2505.24797
https://doi.org/10.1140/epjc/s10052-025-14345-0


ARIELDarkLight Experiment

• Two-spectrometer setup


• Tantalum foil target

Beam

e+
e-
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Beamline:

is here!

Electron linac
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Before installation

11/25/2025



ARIELDetector setup:
• Magnetic spectrometers

•  in-plane,  out-of-plane angle


• momentum

±1.35∘ ±5∘

±20 %
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ARIELDetector setup:
• GEM trackers

• 25 x 40 cm triple layer GEMs


• 2 planes per spectrometer arm


• APV + MPD4 readout
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ARIELDetector setup:
• Scintillator triggers

• 8 paddles per spectrometer


• Plastic scintillators, SiPM readouts
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ARIELDetector setup:
• Shielding for  and γ n
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ARIELDetector setup:
• Asymmetric spectrometers
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ARIELDetector setup:
• Asymmetric spectrometers
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Full setup:
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ARIEL
Installation in Fall 2025



Commissioning:
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Møller scattering

eC scattering

Physics processes for commissioning data

C C

Fall 2025 - Jan 2026

Commissioning with 
10 to 30 MeV beam

Installation in Fall 2025
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Plan for production data

13@30 1000h
17@50 1000h

10→7

10→6

10→5

10 12 14 16 18 20 22

ω2

mA→ [MeV]

(gµ ↑ 2)-preferred

5th force (8Be)

NA64

@ARIEL

Fall 2025 - Jan 2026

Commissioning with 
10 to 30 MeV beam

Installation in Fall 2025

2027/2028: 50 MeV 
production data

(Jan 2027: 30 MeV 
production data)

2nd cryomodule 
will be added

ARIEL 
shutdown

Beamline upgrade



Additional physics
• Radiative Møller scattering


• 


• Radii of nuclei


• Axial form factor


… 

16O(e, e′￼α)12C
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Fast beam 
switcher

Simultaneous 
ARIEL+DLNew Scientific Opportunities with the 

TRIUMF ARIEL e-linac, May 25-27, 2022

DOI: 10.1088/1742-6596/2391/1/012001

https://iopscience.iop.org/article/10.1088/1742-6596/2391/1/012001
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Example online analysis for 10 MeV

DarkLight analysis
• Framework overview - COOKER

Further analysis & 
physics result

Data

Geant4 simulationDigitization Event generators

Geometry library

Trigger 

GEM

Detector hit 
reconstruction

Track and timing 
reconstruction

Magnetic f ield map

Vertex 
reconstruction

Polynomials

XGB model

Fitting/Training
Simulated Data

Experiment

Simulation and analysis flow chart
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Example online analysis for 10 MeV

DarkLight analysis
• Framework overview - COOKER

Further analysis & 
physics result

Data

Geant4 simulationDigitization Event generators

Geometry library

Trigger 

GEM

Detector hit 
reconstruction

Track and timing 
reconstruction

Magnetic f ield map

Vertex 
reconstruction

Polynomials

XGB model

Fitting/Training
Simulated Data

Experiment

Simulation and analysis flow chart

‣ Signal/irreducible background


‣ Combinatorial background


‣ Radiative Møller/Bhabha


‣ Radiative Elastic eC Scattering

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.88.015032
https://link.aps.org/doi/10.1103/PhysRevLett.118.092501
https://doi.org/10.1103/PhysRevD.94.033004
https://doi.org/10.1140/epja/s10050-023-01128-y
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Example online analysis for 10 MeV

DarkLight analysis
• Event reconstruction
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Example online analysis for 10 MeV eC scattering
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Example online analysis for 10 MeV

DarkLight analysis
• Vertex reconstruction and machine learning study
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Example online analysis for 10 MeV

DarkLight analysis
• Vertex reconstruction and machine learning study

ADC Kinematics

Event display of a simulated 
large angle track



Thank you! Summary:
• DarkLight is searching for X17


• Installed and commissioned 


• Processing commissioning data


• 50 MeV production data will come 
after beamline upgrade


• Exploring other physics opportunities 

Timelapse video of installation: link

http://DarkLight%20is%20searching%20for%20X17%20Installed%20and%20commissioned%20%20Processing%20commissioning%20data%2030%20MeV%20production%20data%20coming%20soon%2050%20MeV%20production%20data%20will%20come%20after%20beamline%20upgrade%20Exploring%20other%20physics%20opportunities

