——

N

KYUSHU

UNIVERSITY

Updates from the-PARC experiment
for the Muon g2/EDM Measurement

Takashivamanaka (Kyushu University)
on behalf of the <PARC E34 Collaboration



Muon g2/EDM Experiments =<

% \
The spin precession vector with respect to cyclotron motion in EM fieT y i
— !Q v e p TD ‘6 _( 7 ‘S)))
] —|woO ) - -\ 0 =
BNL/FNAL approach JPARC approach Spillﬂ precession in
p . cyclotron motion

!Q v W _< 37 !?Dl !Q 7 — 7
_ .D — —_ - v . ‘D T2
®o = P o ] z [oo 6 (1 o)]

L1
Magic momentum of 3.094 GeV/c is used. Reaccelerated thermal muon beam is a ke
of this method.
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Reaccelerated Thermal Muon Beam
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Reaccelerated thermal muon beam

A Strong beam focusing by an electric field is not nee
A Gradient magnetic field for beam focusing

A Free from magic momentum of 3.094 GeV/c
A Lower momentum beam of 300 MeV/c
A Compact storage region with highly uniform magnetic field
A Full tracking detector for decay positrons

Reaccelerated thermal muon beam
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Comparison of Experiment Parameters

Table 1. Comparison of BNL-E821, FNAL-E989, and our experiment.

BNL-ES21 Fermilab-E989 Our experiment « JPARC E34

Muon momentum 3.09 GeV/c 300 MeV/c
Lorentz y Radius of cyclotron 29.3 3 Radius of cyclotron
Polarization motion: 7.1 m 100% 50% motion: 333 mm
Storage field B=145T B=30T
Focusing field Electric quadrupole Very weak magnetic
Cyclotron period 149 ns 7.4 ns
Spin precession period 4.37 s 2.11 pus
Number of detected e™ 5.0x10° [.6x 10" 5.7 x 10"
Number of detected e~ 3.6x107 — —
a, precision (stat.) 460 ppb 100 ppb 450 ppb

(syst.) 280 ppb 100 ppb <70 ppb
EDM precision (stat.) 0.2 x 107" ¢ - cm — 1.5x 1072 ¢-cm

(syst.) 09x 107" e-cm — 0.36 x 107" ¢-cm

PTEP 2019 (2019), 053C02
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https://academic.oup.com/ptep/article/2019/5/053C02/5506729
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JPARC E34 Experiment
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Initial goal  Final goal

| |p@)~0.46 ppnA 0.1 ppm
e EDM ~ 161e’ cm

Features
A Low emittance muon beam
A No strong focusing
A Compact storage ring
A Full tracking detector
Different from BNL/FNAL experiments
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H-line Construction Status

The experiment will be performed a
JPARC MLF-lhe, which is newly
constructed.

H2 area
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Extension Building
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After the completion of H1 area construction, construction of H2 Engineering design of extension
area has been conducted and it was recently completed. building is also ongoing.
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Thermal Muon Beam

A Surface muon beam from the-lihe will be used as a source.

AMugn bedam is stopped at an aerogel target, and muonium (bound statel-of/eR) is>
produced.

A Laserablated silica aerogel is used for muonium production target.
A An electron is stripped from a muonium by laser and thermal muon beam is produced.
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' available!
Doublesided laser ablation can reduce aerogel warping.
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AAs an alternative method, ionization scheme withf ¥
244 nm laser Is being developed collaborating wit %=
the muonium 1&S spectroscopy measurement |28

experlment. Slow uon beam line constructd for

Mu 1S2S experiment in-ne
September 4, 2023 The Sixth Plenary Workshop of the Muc@ @heory Initiative 8



Muon Source Chamber

AAssembly of the muon source chamberto __
be used at the actual experiment was teste &

, Soa chamber + RFQ
ABeam profile of ultraslow muon from the y _— for 80 keV acceleration
chamber is being measured aPARC MLF. S ey w4

A Acceleration test of ultralow muon with
RFQ is planed.
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Muon Acceleration

AThermal muon beam is accelerated to p=300 MeV/c.
ADifferent types of acceleration cavities are used optimized for each stage.

thermal muons
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Ready  paprication completed. 15tmodule was  1sttube prototype # e VW oo *iv\ _
Prepared for high fabricated. was fabricated.
power test. Beam parameter calculation
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Acceleration Cavities

AFabrication of acceleration cavities progresses well.

High power test of IHDTL 1st DAW module 1st DLS tube prototype



