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Figure 1 : Preparation of new muon beam lines for precise
particle physics experiments are ongoing at J-PARC MLF H-Line
and Hadron Hadron hall (south).
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Figure 2 : Definitions of magnetic moment and electric moment
of elamentary particle. They include mass, charge and spin.
Magnetic moment includes g-factor.
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Figure 3 : Charge distribution won’ t change under time
reversal as shown in purple arrow. However, electric dipole

moment d_does change.
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Figure 4 : @ is obtained summation of orthogonal two angular

moments related to magnetic and electric dipole moments.
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Figure 5 : Muon is strong probe to explore the beyond standard
model in fundamental physics.

5. TaA A HEDREICET HIEH

JPARC MF DR A v B —AF A L Ose T, 1 HEFkE
PRED X 2 A B — LB SR TARTREZR Z & T, 1
BRI LD U SN ROTEIRNAE” 2R E
BIATAEIC /20 £9, Fig 6 ORISR RERICIRD ¢
K7, EEATE RO ERL o 7o & OS5 PRED
FEERIENERAZATREI 22D & QD G2 SR AT
T ORI 0 — T FICTH LT T

ug2
¥ Hadronic contribution
o2 v Weak contribution
i v" New physics
P %o
%
Hre Avppsa—i eh

¥" Muon magnetic moment i,

Up=g,——S5S
"” g” Zmyc

¥ Fine structure constanta
v" QED corrections QED
v' Weak contributions

g
nre” Avig o
v Muon mass m,,

m, v’ QED corrections

Figure 6 : Muon probes fundamental physics values in precise
QED calculations

a2tV EETORBIRETHAHAI A =T A M) D
“RLEOIRAE” ZFELEOEMSTINED Z LR TEE
T

2 2 A=Y AOIERINEEDOFL NIV b =T %

H=hAvf-f+u§g]f-ﬁ—uggM7-ﬁ

T NES 2t Ay, JIEZR ad =y a0 fiE
BiE, ub (FTETOR—THA, uslTETEEE I 24
HECEEMZ 2D, g, g, FENTNI 2 A=y 4
TOEF LI 2 A OfE g K LMFHINLSETT, X,
Fig 7 12 Ma ORMHIRERS Av 2R LET, SMMRESE H O
BREZMUITLES | FEERAED = R VX —[EEOZ LAk
BITAEL, R aA v 0 g/ L EEE A B URSRE
— ALV MO DEEHES D Z LR TEET,



Av

Figure 7 : Hyper Fine structure of Muonium
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Figure 8: An image to explain difference of experimental
method between muon beam storage and trap.n, is principle
quantum number of Landau level.
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we will introduce three fundamental physics
experiments at J-PARC MLF H-Line and the
Hadron Hall South Experimental Building, as
well as their interrelationships. Why muon is
useful to approach new physics beyond the
Standard Model, and how to explore the mysteries
of the early universe by making full use of muon
spin.
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