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Abstract

One of the major problems in particle physics is the discrepancy of the anomalous magnetic moment of muons (g — 2)
between the experimental and theoritical value about 3.7 0. This discrepancy suggests the physics beyond the standard
model, and should be verified by an experiment with improved accuracy. We plan to conduct a different experiment at J-
PARC than the previous one at the Brookhaven. This experiment for the muon g—2 is to measure the muon spin dynamics,
and it is important to understand the spin dynamics leading up to the measurement. In particular, our study shows that
the correlation between momentum and spin direction systematically shifts the measured muon g — 2 value. In order to
understand the momentum-spin correlation, it is necessary to understand the spin dynamics in the muon linear accelerator.
Conventional simulations of the muon linear accelerator have been performed using multiple software programs, which
have not been able to simulate spin dynamics. In order to solve this problem, an extension program using the General
Particle Tracer (GPT) has been developed to calculate the spin dynamics. In this presentation, we will present the methods
and results of the spin dynamics simulation of the muon linear accelerator using GPT.
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Figure 1: (left) Time dependence of detected positrons with
the spin-momentum correlation. (right) The phase spread
dependence of Aw,.
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Figure 2: Spin-Momentum correlation in the case of
k=100. In this paper, we assume the 100% correlation be-
tween spin direction and momentum to derive the require-
ment for the muon g — 2 measurement.

DT 1w T Yy IRERIZ K BRI E KD
=DM Fig. 30LHMTH B, 2O enrn, I a—H
Vg -2 DRMHELE AV HROAEILN DI
AY U FE & EBED 100% HEI L TWd EARET
58, Awy/we = 047 ppm 12X U Tid 0y ~ 1.8 deg.
Awg/we =0.1ppm IZXF LU Tld oy ~ 0.4 deg DAY
HEDAEILD D PHIRT 5,

Phase width it

REBEFH

+*  0.47 ppm!

True

KR [usec]

Phase width aas[c‘ineg]
Figure 3: (left) Time dependence of detected positrons with
the spin-momentum correlation. (right) The phase spread
dependence of Aw,.
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Figure 4: Muon LINAC overview. We replaced the sim-
ulation tool of RFQ and DAW to the General Particle
Tracer(GPT).
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Figure 5: Muon beam polarlzatlon P, at each acceleration
cavity.
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Figure 6: Correlatlon between the spin dlrectlon angle on
(Top)ZX or (Bottom)ZY plane and momentum at each al-
leleration cavity.
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Figure 7: Spll’l direction angle spread on (Top)ZX plane
and (Bottom)ZY plane at each acceleration cavity.
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