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The Muon g-2 Experiment

Background

A particle’s magnetic moment g is related to its spin S by

eh

m=gusS,  pp= m
m

For point-like fermions, g ~ 2 when radiative corrections are
taken into account. The deviation from 2 is called the anomalous
magnetic moment, and is defined as
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The Muon g-2 Experiment

Standard Model retical Predicti

aSM — aQED + aEW + aHadron
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Figure: Radiative corrections to
muon g-factor [1].
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e Muon g-2 Experiment
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New physics?

.
Theorv

Experiment

High precision measurements
of the magnetic anomaly
compared to similarly precise
theoretical predictions
provide a stringent test of the
completeness of the Standard
Model.
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The Muon g-2 Experiment

g-2 at Fermilab
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Figure: Storage ring used in g-2 at
Brookhaven National Laboratory

[3].
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The Muon g-2 Experiment

Pulsed NMR

Introduce second, oscillating magnetic field

in x-y plane [6]. Relaxation of magnetic field [5].

X - \IT‘ L Schematic of NMR
//f/Eb J:—} (:i ' probe [1].
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e Muon g-2 Experiment

The end goal is to measure the returning free induction decay
(FID) signal, from which you can extract wp.
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Figure: Shape of ideal FID [4].

Example FID - exponential decay modulated by sine wave.
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The NMR Prob

NMR Probe Circuit Diagram

Figure: Schematic of NMR probe circuit [2].
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The NMR Probe Circuitry

FID/ADC
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The NMR Probe Circuitry
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New Schematic

Synthesizer

Splitter

signal in

FID/ADC
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Upgrading the Circuit

Transmitted Signal

Synthesizer
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Fire Pulse
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ing the Circuit

Mini-Circuits®

“The LEGOs of RF circuits.” -Erik Swanson

Frequency Mixer ZFM-3+
A

Tevel 7 (LO Power +7 dBm) 0.04 10 400 MHz
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Building the Circuit

Workspace

in the Muon g-2 Experiment



Building the Circuit

Seeing Signals

Synthesizer
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Building the Circuit

Returning Signal

Mix with synthesizer to get FID...

Audrey Kvam Updating NMR Probe Electronics in the Muon g-2 Experiment



Building the Circuit

Success

M Pos: 8204ns

L
20-hug-14 0128

FIDs! With tweaking (adjusting current etc), can look nicer than
these.
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Final Circuit
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Future Work

Making the Circuit Better

o Continue to work with g-2
@ Make baseboard for circuit
@ Make compatible for experiment

@ Additional possibilities

o Control length of 7 pulse
o Add sequencing of pulses
o Disentangle relaxation times T and T, from spin-echo
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