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where the



First anomaly: muon g-2

“Spin” of a muon in a magnetic field very
precisely predicted

Measured value is significantly different
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Second anomaly: the “X17”

Phys. Rev. D 95, 035017 (2017)
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What new boson would these motivate?

This plot: new boson limits from e+e- interactions only

visible w/ leptonic coupling
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X17 and muon g-2 anomalies both appear in lepton interactions.
“Protophobic” boson would avoid constraints from pion interactions
but can be cleanly prolbed at e- machine.
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The DarkLight @ ARIEL experiment

Broad opening

Radiative
production of angle: measure
.- e+ande-in

new particle
Moderate energy, spectrometers
Intense electron beam on opposite
from ARIEL e-linac BiSax sides of

beamline
30 MeV e- beam

e_
Nucleus

Reconstruct invariant
mass of e+e- pair and
do a resonance search

Dense target optimised
for minimum muiltiple
scattering
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The DarkLight experiment

Preliminary design shown . Pairof spectrometers:
‘\‘ one for e+, one for e-

Spectrometer arms at
adjustable angles to select
outgoing leptons

GEM tracking
detectors to measure
INn-plane and out-of-
plane angles

Target chamlber
with folil targets

Plastic scintillator
based triggers




The 30 MeV e- beam
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The 30 MeV e- beam
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Sensitivity at 30 and Overlap with g-2 favoured
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No sensitivity
to X17 with
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30 MeV ARIEL e-linac with
different target boson
masses (13 vs 17 MeV)

]
DarkLight@30 MeV is a critical
experiment regardless: commission
detector, understand backgrounds

and their estimation, etc
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Sensitivity at 30 and
50 MeV accelerators
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Running at 50 MeV
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Running at 50 MeV

|:| New beam dump

DarkLight experiment
location

)

Alternating bunches
sent to ARIEL,
DarkLight

New cryomodule

! 9+" ~ ek otz g

—— Beam pipes ] Septum magnet
0 0 Beamline magnets [ | RF deflector

=== (Collimator @ Solid state amplifier

Dipo ;
New experiments can run at @ Dipole magne
dump after DarkLight ends y




Roadmap

m K

2021 Dec 2021: Felb 2022: April 2022: May 2022:
beam time  test chamber Passed next First funding workshop at
approved installed in stage of TRIUMF awarded TRIUME, first
@ TRIUMF beamline approvals collaboration

meeting

Z

Today

August 2022: Late 2023: 2024/2025:  2025+: long
First beam on Winter 22/23:  Install and energy term data
targets, install existing run full upgrade; taking, plan
background magnets, more experiment  first run @ next
measurements @ 30 MEV 50 MeV experiments!

tests
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DarkLight will search for new particles
at TRIUMF starting next year

Long-term goals include energy upgrade for e-linac
This would lead to additional

DarkLight experimental run ends ~ 2026;
new Infrastructure stays forever

Use site to host more experiments in the future

The e-linac Is a unigue machine with potential for real
scientific discovery

We're excited for new science results and
opportunities |

14



Thank you!




Collaboration

Arizona State University, Tempe, AZ, USA
University of British Columbia, Canada

Hampton University, Hampton, VA, USA

TIJNAF, Newport News, VA, USA
Massachusetts Institute of Technology, Cambridge, MA, USA
St. Mary’s University, Halifax, Nova Scotia, Canada
Stony Brook University, NY, USA
TRIUMF, Vancouver, British Columbia, Canada
University of Manitoba, Canada
University of Winnipeg, Manitoba, Canada




