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Ⅰ. Muon g-2 experiment and  fit functionωa

1. Anomalous spin precession

2. Beam dynamics[1] and detector acceptance[2]

24 Parameters[1]

3. 1.9 MHz Puzzle (VW-CBO)

• Cyclotron frequency                                            ~ 6.70 MHz

• Horizontal betatron frequency                            ~ 6.33 MHz

• Vertical betatron frequency                                 ~ 2.20 MHz

• Coherent Betatron Oscillation frequency (CBO) ~ 0.37 MHz

• Vertical Waist frequency (WV)                             ~ 2.30 MHz

Ⅱ. ToyMC studies to understand the origin of 1.9 MHz

1. Beam dynamics

Muon beam harmonically 
oscillates in both x and y 
directions.

2. Acceptance map

Fit acceptance map with 
polynominal function.

Ⅲ. Conclusion and Ongoing Study

3. Three modes

Only consider detector’s acceptance 
effeciency to generate muons.

Study three oscillation modes separately.

4. Fitting and FFT analysis

Expand the original function and 
float the cross terms’ amplitude !!!

• The cross terms come from the correlation between x and y in position acceptance.

• The amplitudes of cross terms depend on the strength of the correlation.

• The puzzle can be resolved by floating cross terms’ amplitude in  fitting.ωa

28 Parameters

1.9 MHz 1.9 MHz

No significant peak at 1.9 MHz in Run-1, but not the case 
in Run-2 [3,4].

Fit with traditional form.

Cross terms remain !!!
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Lost muons indicated by  are which exit 
the storage ring after striking collimators or 
other obstacles.

kloss

Motivation:  puzzle, it becomes negative 
at high energies. (Cheng’s talk)

kloss

Lost muon spectrum simulation through 
ToyMC hasn’t been studied yet. 
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