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Muon g-2 and EDM (1)

« Muon anomalous magnetic moment (a
J ( “) Magnetic Dipole Moment

— Deviation of g,, from “2”, the prediction of qg—2 ( e ) .
: : . a, = ——— = S,
Dirac equation for fermions. a 2 A=9 2m/
— Precisely calculated in the SM and measured g: gyromagnetic ratio
in the BNL+FNAL experiments. Q CEw ,'[_[ad . NP?
> 3§ SM: 0.37 ppm (“White paper”) ‘ }\ }\” : ‘. A
> gexp: 0.35 ppm (BNL+FNAL) \ /4{}\ ' \
- 4.2 0 discrepancy between the SM and *‘ g ” .
measurements. PRL 126, 141801 (2021)
“White paper”: Phys. Rep 887 (2020) 1-166. BNLg-2 — °
Physics Reports FNAL g-2 4 ®

journal homepage: www.elsevier.com/locate/physrep

———

The anomalous magnetic moment of the muon in the Standard

Model O +——+

T. Aoyama 1'2’3, N. Asmussen 4, M. Benayoun 5, _] Bijnens G, T. Blum 7'8, Standard Model Experiment

M. Bruno?, I. Caprini '°, C M. Carloni Calame '!, M. Cé *'>!3 | G. Colangelo '*", Average

F. Curciarello >'®, H. Czyz ', I. Danilkin '2, M. Davier '®*, C.T.H. Davies '°, . : : . . . : : .
M. Della Morte %°, S.I. Eidelman ?*?*, A.X. El-Khadra *>*** A. Gérardin %, 17.5 18.0 185 19.0 195 20.0 20.5 21.0 215
D. Giusti®®?*’, M. Golterman *¢, Steven Gottlieb ?°, V. Giilpers *°, F. Hagelstein '*,

M. Hayakawa *', G. Herdoiza **, D.W. Hertzog **, A. Hoecker **, a, 109 - 1165900
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Muon g-2 and EDM (1)’

« Muon anomalous magnetic moment (a
J ( “) Magnetic Dipole Moment

— Deviation of g,, from “2”, the prediction of g—2 ( e ) .
=" K=9\om/ ™

g: gyromagnetic ratio

Dirac equation for fermions.
— Precisely calculated in the SM and measured

44444

in the BNL+FNAL experiments. . QED CEW Hiags . NP?
> 3§ SM: 0.37 ppm (“White paper”) /\ }\ 12)\’”_ 1 \ P + A
> & exp: .0.35 opm (BNL+FNAL) . /MZA\ /4\ Vo NIV
- 4.2 0 discrepancy between the SM and * “o b L g
measurements.
Ry |1.1,6] N PU—
* One of the best probes for New Physics e 0 ——
(NP) beyond the SM. ——
- Need a new experimental approach as wellas . """ 1
an improved precision. B —
PEtib e EEbE Rl ielek Sl ;
"'j'u')_' """"" - =aEE=TE===7
R(D")— —————
R(J/)— _
P. Koppenberg, l T |

0 1 2 3
http://www.scholarpedia.org/ Pulin~
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Muon g-2 and EDM (2)

« Muon anomalous magnetic moment (a ) o
Magnetic Dipole Moment

— Deviation of g, from “27, the prediction of g—2 e \ .
Dirac equation for fermions. U = 9 =9 (%) %
— Precisely calculated in the SM and measured g: gyromagnetic ratio
in the BNL+FNAL experiments. Electric Dipole Moment
> 3 SM: 0.37 ppm (“White paper”) d_,’: n < € ) S,
2mec

> 0 exp: 0.35 ppm (BNL+FNAL)
- 4.2 o discrepancy between the SM and
measurements. - Electric Dipole Moment (EDM, d )
* One of the best probes for New Physics _ can be measured in parallel with a,.
(NP) beyond the SM.

— Need a new experimental approach as well as
an improved precision.

- d_# O indicates T-violation, hence CP-

violation, in the lepton sector.
>SM: 2x10-38 e-cm,

>Exp: < 1.8x10-1% e-cm (90% C.L. in BNL
E821)

— Another probe for NP.



Experimental approach (1) T

—p» Muon spin

* Measure the “beat” frequency (w)

to extract a,, and n. cyclotron
motion (w ),
R R 3 spin
W = Wa precession (w_)

8 x E . . E

—_%1a ( ) BxE n(z 5.k

m c 2 c

] | J
w

-
In a uniform B field (to
( Wq (UC) W ,, @ vieWJ/c'n lab. )]‘crame() Y

/a x107° N

Decay e* counts /5 ns

> 005¢ N : ,
B E34 simulation P,.=50% N_.=57x10" g ! =50% N_.=57x10""  E34 simulation
= 200 MeV < E_. <275 MeV £ 00 200 MeV < E,. <275 MeV
) 2 [ d,=1x10"ecm
— (U N “
i N s oo
- o
= h ‘2
- Q
C > 0 Q
: g 8
i —0.02[— +
: }
N 51 Ty 110l Y v 115 Ly ,210 L4 ,215, L .3]01 X _o_mol 1 10!21 1 |0f4| 1 101.6| 1 10‘|8| L1 % 11 11!21 1 11!41 1 11{61 1 l]_IBI 1 151 1
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0
BNL E821 approach

Experimental approach (2)

* Eliminate the B xE term for S|mpI|f|cat|on FN
- “Magic momentum” (p, = 3.1 GeV/c).

B = &y + iy

[aué (

e
m

Al (pad))
aMB—l— ,BxB—l—
m

FNAL E989

2021/6/28

* I[tems related to the major
systematic uncertainties (BNL)
— Strong focusing E field,

>for the large phase-space beam,

— B field non-uniformity,
— Detector pile-up.

>in calorimeter.
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Experimental approach (3)

Tracker
* Eliminate the B xE term for simplification.
- “Magic momentum” (p, = 3.1 GeV/c).
— Nearly no E field with “ultra-cold muon beam”

-

W = ®g + Oy

N 20
e - 1 ﬂ ]7 > -
:_m|:a“ _(a“_yz—l) c +2<'BXB+%:|
Super Precision Storage Magnet
° EXtraCtlon Of a'u (3T, ~1ppm local precision)
R TPARE eaer — Small-emittance beam,
a, = S NMR probe w — Weak focusing B field,
0 /‘]c — Compact NMR-type
R = w,/wy (wy: Larmor freg. __€ [aMB 1 (ﬁ y B)] storage magnet with
A\ / (();a_ gre:tgrrnor;oar:g)netic m excellent uniformity
= Hu/Hp Fp N
moment) & J'PARC E34 (A~0.1 ppm)’

— Silicon strip detector

Mu h fi
unypertine with tracking capability.

splitting (MuSEUM)
A new measurement with completely different systematics is pOSSIb|e

2021/6/28 Muon g-2 theory initiative workshop



J-PARC muon g-2/EDM experiment

* Small-emittance muon beam, therefore, no strong focusing
(E= 0) and no momentum constraint (p=300 MeVi/c).

Proton beam * MRI-type compact storage magnet with existing technology,
(3 GeV, 1MW) high local-field uniformity, and good injection efficiency,
@& (sub)surface muons * Full-tracking capability with large acceptance.

(3.4 MeV, 27 MeV/c,
Ap/p”S% (rms)) Thermal muons Small-emittance muons
, (25 meV, 2.3 keV/c) (212 MeV, 300 MeV/c, Ap/p~0.04% (rms),
exnorm~0,331t mm mrad (rms))

MRI-type
storage magnet

Muonium (p+e- or Mu) (3T, $66-cm orbit)

production target
r -------

Photoionization _ N |
lasers 3D spiral Silicon-strip detector

- it i injection for positron tracking
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Surface muon beamline (1)

Proton beam

(3 GeV, 1MW) * (Sub)surface muons

(Sub)surface muons — u+ decayed from m+ stopped at or near
(3.4 MeV, 27 MeV/c) the target surface.
— 100%-polarized and monochromatic
(not for the subsurface muons).

* H-line at J-PARC MLF

— Double pulse structure at “ _, 1_00”5 (FWHM) “
25 Hz repetition,

— Intensity: ~108 u+/s. 40m5 (25 Hz)

2021/6/28 Muon g-2 theory initiative workshop 10




Surface muon beamline (2)
* The beamline commissioning will start in November 2021.

L S

T é@ ,

_Protonleaie. ¢

" 4 Quadrupoles |

o

T T

H1 area:
— Commissioning ‘gl
in Nov. 2021. '

L H2 area:
— Under construction,
— Beam delivery in FY2023.

WeemAinitiatiugl v orkshop
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Surface muon beamline (3)

* The extension building is belng ready for Constructlon
sl L[ came e, J-PARC ¥ - SEenhl e SRBRI

H-line extension building: (MLF)
B — Under designing and ground surveys,
— Apparatus will be installed by FY2024.

storage

Electn
sub -sthtion

B

i
B

;
.
[]
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‘Thermal muons (1)

surface muons thermal muons accelerated muons

+ E 3.4 MeV 25 meV 212 MeV
P 27 MeV/c 2.3 keV/c 300 MeV/c
Ap/p 0.05

-

----q

. w— —

.

N
H-line Mu production N/ Electrodes Linac

(See Fig. 2) target o (Soa) (See Fig. b)
lonization lasers

V4 -
V4 (122 nm, 355 nm)

* Muonium (u*e-, Mu) production « Laser-resonant ionization

-Cooling and diffusion in a form of Mu, - To produce thermal muons,

- The polarization reduces to 50% due to the -Using a high-power pulse laser.
hyperfine states in the Mu formation, -122 nm (Lyman-a) for u-microscope.

- Thermalization at room temperature, -244 nm for Mu 1S-2S spectroscopy.

- Diffusion and emergence into vacuum

following the Maxwell-Boltzmann distribution.
2021/6/28 Muon g-2 theory initiative workshop 75




Thermal muons (2)

. Silica aerogel (SiO,) for the muonium

production target
— Porous, similar to the silica powder.
— Better handling in a beamline.

* Laser ablation on the surface

improved the Mu emission rate.

— The ablation structures could promote the
diffusion.

— Applicable to reach the BNL precision in
~2-year running.

1000 l T T T I T T T I T T T I T T T I T T T I T T T [ T l_ g.
= Region 2 . gzl
800 - + 20<z<30 (mm) N o E 123C01 (2020) o . ] .
@ B LI ] 25 -
8 : : E ] ,"/ [ ]
wE 600 |- ®w/ ablation — 20 .«
= - ¢ OWw/o ablation ’ - « = Aerogel (grooves)
9 i i 15— . « Aerogel (holes) .
o 400 [8-10x o _ - ) - Aerogel (flat)
%) B . 1 - - . v Silica plate
£ T e . o= 7, . PMSQ (holes)
:>j 200 - o Prog. Theor] Exp. Phys. - A PMSQ (flat)
- ° = 5, ° Aerogel in Ref. [15] (holes)
i o ° ©o ° o 091C01}(2014) - 8 Aerogel in Ref. [15] (flat)
0 _e 8 o O o QO 0O d 8 Q .— 0 C Y . 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 |
2021,(6/1218l 2| = l¢l1 — (13 = lgl = l11()I l l11M1u'on g-2 theory initiative WOI’ES/’)OP 0.2 0.4 06 0.8 1

1
Time (us) Hole opening fraction Foper [2-U.]



Thermal muons (3)

Laser-resonant ionization needs
to be examined. el B N e
— A first priority in this and next years.

Transmission Mu 15-2S

122 nm (VUV) 244 nm (DUV)

—difficult handling —>easier handling

unbound M€ Unbound M € lonization Spectroscopy One-photon exc.  Two-photon exc.

"R 355 0m "EEEIRRt 244n70m 355 nm —>higher prob. —>lower prob.
Mu 2P pulse pulse pulse _ .
! Mu 25 244 Need challenging  Established ones
nm 244 nm .
122 nm pulse developments. available.
pulse 244 nm 244 nm lonization rate 0
Mu 15 Mu 15 pulse cw (expected under a 3% at 3 w. 1.6% at 200 m/J

(x multi-pass amp.).

certain condition)

— A dedicated beam will be available at MLF S-line from November 2021
for the Mu 15-2S spectroscopy.

Laser-resonant ionization

. | | | | ] | | | |
(244 nm) .. N 608 610 612 614 61§ 618 620 622 624
wi T T Laser frequency [THz]

~ S2area Slow muon beam line (SMBL) of H atoms/compounds
T ——— —41G s s — 120
it U 100 Y gisc:arge 8:;]F [ 20200324
Itros slow\ g 1007 @ Discharge °
£ ® H2 flow OFF
thermq/) s E 80+ § ; ’

g 60 ¢ |, ? o

2 ¢ I g
c 40
g 20 : *

. |
| lonization laser &




Muon linac (1)

thermal muons RFQ IH-DTL DAW-CCL DLS

—»S()a IenS (Radio Frequency Quadrupole) (Interdigital H-mode drift tube linac) (Disk and Washer CCL) (Disk Loaded TW structure)

324 MHz 1296 MHz

212 Me

0.94
10 m (@ structure)

* Acceleration of the thermal muons

suppressing the emittance growth.
-From p-like acceleration to e-like one.

€[t mm mrad]

h” ‘.J' \,----_‘-_«—_

Soa RFQ IH DAW /\— DAW CCL DLS
IH-DTL

e W

Transmission (%) 87 95 100 100 RE »sTequirement Y4

Decay loss (%) 17 19 1 4 ¥ Eow=1-5 T mm mrad /

En.ms.x (7T mm mrad) 0.38 0.30 0.32 0.32 . 0 | | I“~-_..—*I
En,ms,y (T_mm mrad) 0.11 0.17 0.20 0.21 0
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Muon Ilnac (2)

thermal muons RFQ IH-DTL DAW CCL DLS
—Soa lens (Radio Frequency Quadrupole) (Interdigital H-mode drift tube linac) ~ (Disk and Washer cc d TW ture)
324 MHz 1296 MHz
i) fhad] (KLE
go I | | | |
igo W i1 YT
5.6 keV 0.3 MeV 0 MeV 212 MeV
L=3.2m 14 m 16 m (15 modules) 10 m @ structure)
L~40 m
- RFQ * IH-DTL

— World’s first RF acceleration of u (in Mu-). — Prototype: under extensive tests.
— RF acceleration of thermal u is planned in

— Real IH-DTL: to be fabricated in FY2021.
FY2022. -

788

=11 Proto IH-DTL
. (1/3 model)

;:E , + RF on
2 ; ! RFoff
+ Ly | ‘ simulation
= Mu- (utee’) +
X
I 20~ Phys. Rev. AB 21, pr
= ] ' j
S 050101 (2018) N ,
?;) i Design: Phys. Rev. AB
> 19, 040101 (2016)
I %M
‘ 500 1000 1500 2000
2021/6/28
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thermal muons IH-DTL DAW- CCL

le\/luon linac (3)

et [ERI{F (1 1@? |
Vv ? E‘Tm 212 MeV
k23 SR LA }?_'_“_E{S_T?ffli'fil___________}P_Tf‘tftrﬂit:"_i e
- DAW-CCL - DSL
— The 1st tank: to be fabricated - Intended to nearly finalize the detailed
in FY2021. design in FY2021.
\ co-axial
<~ bridge
coupler

/\ ~

DAW tank (11 cells) Q-doublet - , ,
— * Bunch width & beam profile monitors

(BWM & BPM)

— Various R&Ds are on-going.

» Micro-Channel-Plate (MCP)-based BWM,
» Csl BPM (for the surface muons),

» Silicon-on-Insulator (SOI) pixels for BPM,
» Strip-line BPM.

2021/6/28 Muon g-2 theory initiative workshop 18




Injection (1)

* Need to develop the 3D spiral injection scheme

for the small muon orbit.
— 66 cm diameter orbit under the magnetic field of 3 T.

— Extensive simulations to optimize the injection parameters 3D spiral
and kicker spec., reflecting the magnet design updates. injection
Horizontal injection + kicker 3D spiral injection + kicker Updated iron yoke
(BNL E821, FNAL E989) (J-PARC E34) . o
Injection  Shimming
_H | Inflector  side by Lea Raberes tunnel  holes (coarse)
=
Upper plate tun ”el
(pure iron)
J Pole tip (pure iron) 3 —
“ Kicker ~ | Re J:;Trzc;ke B ‘ |
Modules ,’ E::l indrical sha
s ol )
Main coil
Injection efficiency : 3-5%(*) Injection efficiency : ~85%
(*) PRD73,072003 (2006) H. linuma et al., Nucl. Instr. And Methods. A 832, 51 (2616)
19
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Injection (2)
* In parallel, a demonstration experiment of the spiral

injection using electrons is progressing well.
— Started to use pulsed beams and to design the kicker.

K. Oda (Ibaraki Univ.),

R. Matsushita (Univ. of Tokyo).

Diameter of the storage orbit 66 cm 24 cm
?———————————————————*é Storage field flux 3T 82_5X10_4T
P Screen
(Gopper plate) Momentum 300 MeV/c  296.9 keV/c
T______iS Cyclotron period 7.4ns 5.0 ns

o 0.56[m]
mator N Time to work the kicker

| Col ‘ :
Y / Bending : k th 130 ns 70 ns
80 keV electron beam magnet Q magnetic field

Quadrupole
magnet

Wire scan in vertical direction

5 [
S, o
> [
: £
Wire scan Wire scan @ f
(] s
+—
£ I
4 i = DC beam
i = 100 u s Pulsed
- beam x10
-6
5
e workshop  —1966" 2300 =200 =100 0 100 200 20

Vertical [mm]




Storage magnet (1)

Muon storage magnet and detector
] - Drawn by Hitachi Co.

Muon storage orbit

N
-4

e+ tracking
detector

MRI-type
storage magnet
(3T, $66-cm orbit)

.
Table 3. Functions and specifications of the magnet system. a
Functions Location Specifications ! % I\
Main field r=333+15mm, Axialfield(Bp)=3T _____
z = 50 mm ILocal umformlty < 1000 ppb
jIntegrated uniformity along the orbit |
1lgss than 100 ppb(peakatopeak) . I
Injection field 04 <z < 1.1 m Radial field with B, x B, > 0
Kicker field |z| < 0.4m Radial pulsed field created by
two pairs of round-tvpe Kicker coils.
Storage field r =333 £ 15 mm, IWeak magnetic focusing, I
z=£50mm  prindex (L5£05) x 1072 |
2021/6/28 Muon g-2 theory initiative workshop 21



Storage magnet (2)

« Shimming studies for the fine control of magnetic field.

— In collaboration with the Mu hyperfine spectroscopy (MuSEUM).
— The procedure works well at 1.2 T (< 0.2 ppm, peak-to-peak).
— Further tests will be carried out towards 3 T.

Superconducting magnet: 1.2 T

Axial length: 2 m,

Bore diameter: 925 mm.
2021/6/28

Longitudinal position (m)

0.2 T

1.2003

e
. | ——-
- 1.199671
e S

0.15 1.2002 o
~
o1 12000 g
0.05 I2
1.1999
0
1.1998
0.05 1.1997
-0.1 1.1996
0.15 1.1995
0.2 1.1994
0.2 1.199674
0.15 1.199674
0.1 1.199673
1.199673
0.05
1.199672
0
1.199672
0.0 1.199671
0.1 1.199671
-0.15 1.199670
0.2 1.199669
0.2 T T T T T 1.199674
0.16 aTTTEEE - —_ 1.199674

1.199673
- m | i -

1.199672

o 1.199672

= 1.199671

= 1.199670

. . 1.199669
150 200 250 300 350

Azimuth (deg.)

Muon g-2 theory initiative workshop

Shim (Iron)
Thickness : 0.05 mm/0.25 mm

Iron shim plates
Shim pocket 341 ppm (p_p)

Nickel: solid l

Nickel films
0.28 ppm (p-p)

Semrsolid l
Magnetic putty
0.17 ppm (p-p)

K. Sasaki, M. Abe (KEK),
M. Sugita, C. Oogane, H. linuma (Ibaraki U.)

22
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— In collaboration with the Mu hyperfine spectroscopy (MuSEUM).

Storage magnet (3)

* Development of the field monitoring systems

o Field camera

channel readouts.

o Fixed probe

2021/6/28

o Standard probe

Muon g-2 theory initiative workshop

o A 24-channel rotating NMR probe that maps
magnetic fields in three dimensions.

o Studies are underway for simultaneous multi-

o K. Sasaki (KEK), A. Yamaguchi(KEK->JASRI),
T. Tanaka, K. Shimizu (U. Tokyo), H. Tada (Nagoya U.)

o A compact probe to monitor magnetic field
stability during experiment.

o A high-precision NMR probe to calibrate others.
o An accuracy of 15 ppb has been achieved.

o Cross-calibration is underway in a joint research
project between Japan and the US.

o K. Sasaki (KEK), A. Yamaguchi(KEK->JASRI), T. Tanaka, S. Seo (U. Tokyo),
P. Winter (ANL), D. Kawall (U. Mass.), D. Flay (U.Mass->JLab)

Slide from S. Kanda (KEK)
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Positron tracking detector (1)

Requirements
— Detection of e+ (100<E<300 MeV)

— Reconstruction of momentum ¢
vector

— Stability over rate changes
(1.4 MHz = 14 kHz)

Ny,

Specifications

Sensor: p-on-n single-sided strip

Number of vanes: 40

e

e
- o

0
Number of sensors : 640 N~
Number of strips : 655,360

Area of sensors : 6.24 m?

Muon storage magnet and detector
: Drawn by Hitachi Co.

w006z

200 mm

Ya vane

Reconstruction efficiency

Yamanaka + Sato

>
% 1_ —e— 0.06 fracks/ng
. __|-*-on6wacksms SO E——
£ | * ostacksns o e
2 _ | —e— 6 tracksins
g 08— e
= Simulation &
- . -
06—
)
- [ 2l
04—
-
- -
- o - used for
02— e o g-2 analysis
300 ‘ . B
P . - gl
2000408 g-2 theory initiative workshop _ | ﬁ:l *1_:_.4 | I24
Q¢ 100 150 200 250 %00 350

Paosilron cnerav IMe VI



Positron tracking detector (2)

« Major components are in or completed the mass productions.
« Extensive studies and tests are on-going for the detector assembly.

.

Production version has been
dehivered. Evaluation 1s on-
gomg.

Design fixed = 4MIP range
Mass production \ » 1600e ENC@30 pF
Flexible Printed Circuits -
Lme/space ~30/50 pm 128 ch/chip

ASICS  rpGA-based 5 nsec sampling
Readout Board

Quarter Vane

Sllicon strip sensors

Test modules production/operation

Mass production.
Specification

98. 77 mm X 98.77mm - .
190 pm pitch Sk — ;
| 512 JdY/son Bigdkeory initiative worksBsRfechanical moc. this JFY. 25



Expected sensitivities

Simulation| = Transmision only * Overall u+ efficiency of

B Transmission + decay loss

1 I I I I
I I ! ! 1.3x10-5.
I I
5 I I I I . .
3 0.75
s i i 10 « ~2-year running will reach
L>)~‘ [ ] L[]
g | | g A the BNL precision of a
e 1L 11 .
E I I I I '
s : : 11t assuming
= I l l l - 2.2x107 s data taking time,
1x10 I I [
0 I l l l - 1 MW proton beam,
152 313828 ro0d%585¢8 < 8 s , :
2 3 s o 2&K0 QD335 28 8 >5.7x10" e+’s for analysis,
§eEEg8 TE T ige 50% . +-polarization
=] o £ s a) 1] - - .
@ =F L Table 6. Estimated systmatic uncertainties on a,,.
Expected uncertainties Anomalous spin precession (w,) Magnetic field (@)
_m Source Estimation (ppb) Source Estimation (ppb)
8a /" ™\ Timing shift <36 Absolute calibration 25
H 450 \< 70,1""11::-[’-1&.113:1'[&3_0} 13 Calibration of mapping probe 20
[ppb] PO Elec.tnc field ~~=-~- 0 Position of mapping probe 45
SEDM Delayed‘pq.iltrons 0.8 """""" -F.lekj_gggngn < 10
1.5 0.36 Diffential decay\ Eddy currentfromddcker 0.1
[10'21 € " Cm] Quadratic sum \< 40 R Quadratic sum ( 56 \

Sgstematlc uncertainties will be much smaller than the statistical ones.
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Intended schedule and milestones

FY 2020 2021 2022 2023 2024 2025 2026
Now

Surface 5 o o0
muon % Beam at H1 area eama area E

S
Bldg. and * Final design Completion  |*&5 i
facility B Data taking
Muon % lonization test @S2 H2 S
source o

O
LINAC V
Injection and % Completion L
storage electron injecti k{muen injection
Storage
magnet % Shimming done
Detector % Mass production r Installation]
DAQ and ’
computing y
Analysis Analysis software ready

Analysis environment ready

« The experiment was endorsed as the near-term priority by KEK Science
Advisory Committee (SAC) (2019.3).
« KEK prepares for the funding request to MEXT (2020.6-).

2021/6/28 Muon g-2 theory initiative workshop 27



Collaboration

\\\\\\\\}'

@
\ Collaboration Meeting on J-PARC Muon g—2/EDM.\

-
-~ i
Aoy
,g . /
e;'~‘“f'} % A—
= = ' X
. AN SR INE
b4 ¢ { = gy g8
¥ Tans e e = n-;g),

e R

. NOW T1 6Hr;g}ners from Caada , China, Czec

Japan, Korea, Russia and USA, and still growing.
* New collaborators are highly welcome.
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Summary

- J-PARC E34 intends to measure the muon g-2 and
EDM with a new experimental approach.

- Very different experimental approach from that of the BNL/
FNAL experiments.
v Small-emittance muon beam with no strong focusing,
v MRI-type storage ring with a good injection efficiency and
high uniformity of local B-field,
v Full-tracking detector with large acceptance.

« The experiment is getting ready for realization.

— The development and construction is in progress to start data
taking in FY2025.
v R&Ds of the experimental apparatus keep progressing well,
v Funding requests are being made to MEXT,
v Intending to reach the BNL precision in ~2-year running.



