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Run 1 Results

-The BNL Muon g-2 experiment measured a, = (g — 2)/2 to a precision of 540ppb.

-The FNAL Muon g-2 experiment seeks to improve upon this with a target precision of 140ppb.

-Data from the first physics run in 2018 has been analysed, representing approximately 6% of the
total data. The discrepancy has been improved to 4.2 - closing in on the target of 56.

https://doi.org/10.1103/PhysRevlLett.126.141801
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- Tracking detectors played a
crucial role in this measurement,
and will continue to reduce the
systematic uncertainties for future
running.

Relevant papers:

Phys. Rev. Lett. 126, 141801 (2021)
Phys. Rev. D 103, 072002 (2021)
Phys. Rev. A 103, 042208 (2021)
Phys. Rev. Accel. Beams 24, 044002




Operations
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On course for ~20x BNL data to reach target goal of 140ppb




Fermilab LTA

-Continuation of data collection
and processing on-site during a
year long LTA in late September or
early October
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-Working with the straw tracking of
team on the new Kalman filter to !
improve tracking algorithms. “r
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-Not currently optimised for multiple crossing tracks, representing a loss of data.

-Leads on to my own research...



Track Identification Improvements

-Building a machine learning algorithm to differentiate between multiple crossing tracks
to build a more effective beam profile.

-Can now separate ideal single tracks in isolation as a basis.

-Creation of unique 2D histograms for every isolated track which can be used as a
comparison between different events.

-Track modification code can be used to create simple events with known
solutions.

-After testing on simple, user defined pileup events, we will move on to
actual data.
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Conclusions
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Science & Environment

Muons: 'Strong' evidence found for a
_ new force of nature
-Undertaking offline and remote shifts for data NEWS - o7 apRiL 207
collection and analysis Is the standard model broken? Physicists
cheer major muonresult

The muon’s magnetic moment is larger than expected — a hint that new
elementary particles are waiting to be discovered.

-Working towards optimising tracking algorithms

to determine between multlple CfOSSing tracks It took a sea and land journey to prove to scientists
with machine learning they were wrong about physics
] April 7, 2021
First results from Muon g-2 experiment
-Continuation of project and shift work on site in strengthen evidence of new physics
late 2021.
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Thank vou for listenin

Any questions?
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