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g-2/EDM
— g-2/EDM at J-PARC
— g-2 at FNAL
— EDM at PSI

LFV

- (u2ey)
— u—e conversion

* Mu2e
* COMET
* DeeMe

— u-> eee
— pwe—ee

Muonium HFS

MuSIC
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MUON G-2/EDM
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Muon g-2/EDM at J-PARC

. Aau(mday) = aH(EXF’) - aH(S'V') = (295 * 88) x 1011
— E821 at BNL-AGS 0.7 ppm
— 3.4 sigma deviation from the SM
— 3.1 GeV/c pion A&t

o BUIBNLDYL T EFRBEKRE
— BLEEE
- BEREHE S2.5Mm




Muon g-2/EDM at J-PARC
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3 GeV proton beam '
(333 uA)

: Silicon Tracker —_—
aphite target |
% (20 mm) 44
N g Surface muon beam 66 cm diameter _
y ey sﬁ“_‘
| . (28 MeV/c, 4x108/s) — _
S

Muonium Production ~
300 7 2? meV) uper Precision Magnetic Field —

(3T, ~1ppm local precision)

Resonant Laser lonization of
Muonium (~10° u*/s)

l T} Z
-

-

New Muon g-Z(EDM Experiment at
'J-PARC with Ultra-Cold Muon Beam
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BNL, FNAL, and J-PARC

e complimentary

I I
Muon momentum 3.09 GeV/c 0.3 GeV/c
gamma 29.3 3
Storage field B=1.45T 30T
Focusing field Electric quad None
# of detected u+ decays 5.0E9 1.8E11 1.5E12
# of detected u- decays 3.6E9 - -

Precision (stat) 0.46 ppm 0.1 ppm 0.1 ppm
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T T T[T T T T TTIT R ———————
Linear Scaling from

!L Bailey et al. [1978] Belle Tau Limit

McNabb et al. [2004, unpublished]

Muon EDM "
 Direct CPV in 10

[e cm]

T llllllll T llllllll T TTTTm

Lepton Sector o st o
— CPV Required 'CT 4 (s':it:,nazrso::::?fzoou) With pregposed
10% Experi t at
beyond KM — 1P

model-independent relation to
exp. g-2 anomaly with 0. 1

= = = = = = = = = =n =
(Bartl et al. [2003])
qugd[aﬂc :
9| Gang, watche, PSI|

* Current Exp. Limit~ 1
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Cost Estimate
* Very preliminary...

TABLE XV: Preliminary estimate of the cost of this experiment.

[tem Cost (Oku-yen)

Surface Muon Transport Facility

Ultra-Cold Muon Source

High-power Laser System 3.0
Initial Acceleration System 0.5
Muon LINAC 15

Ultra-precision Magnet
Solenoid 10

Field Monitor 1

Detector System

Silicon Tracker 1.5
Readout Electronics 0.5
TOTAL 32 + Facility

11




Fermilab a, Experiment:

 E821 at Brookhaven
— superferric storage ring, magicy, <B>, &£ 1 ppm
ostat = =0.46 ppm
O-S}/St S __O 28 DDI’T]
* P989 at Fermilab

— move the storage ring to Fermilab, improved shimming, new
detectors, electronics, DAQ,

— new beam structure that takes advantage of the multiple
rings available at Fermilab, more muons per hour, less per fill
of the ring

ostat = =0.1 ppm
Usyst — 4+0.1 ppm

- o = ==0.54 ppm

-0 = +0.14 ppm

o



Polarized muons delivered and stored in the
ring at the magic momentum, 3.094 GeV/c

Booster/Linac

Main Injector

Injection to RR

MI-30 .

-fbeam rebung d\NSFERLINE

in Recycler
4x(1x10'?) p

D\- Uses 6/20 batches*

P2 line

— parasitic to v program
* Proton plan up to APO target is

Lis almost as for Mu2e
« Uses target and lens as the
‘&_ b2 present p-bar program
P | . Modified AP2 line (+ quads)
* New beam stub into ring
*Can use all 20 if MI program is off * Needs simple building near cryo
B. Lee Roberts, Caltech — 11 services

- p. 13/30
January 2010 p- 13/



The 900-m long decay beam reduces the pion “flash” by x20 and leads to 6 —

12 times more stored muons per proton (compared to BNL)
. Flash compared to BNL

parameter FNAL/BNL
p/fill 0.25
nlp 0.4
7 survive to ring 0.01
7 at magic P 50
Net /0?
2% )

Stored Muons / POT
BNL FNAL gain factor FNAL/BNL

parameter

Y, pion/p into channel acceptance =~ 2.7TE-5 =~ 1.1E-5 0.4
L decay channel length 88 m 900 m 2
decay angle in lab system 3.8 £ 0.5 mr forward 3
dpr /P pion momentum band +0.5% +2% 1.33
FODO lattice spacing 6.2 m 3.25 m 1.8
inflector closed end open end 2

e —
/ =4
/. Lee Roberts, TRIUMF — 7 April 2010 total < 11.5 >




Frozen spin . @ PSI

Idea for PSI N T ek é’m{de?

innerdetécto . manet i orbitigs
p = 125MeV/c |
N=2-10%s
P=92%
B=1T
E =0.64MV/m
R =42cm
Reach: 5x10-2 e-cm/y |

'&
[ ‘gupper EDM
detector

| , " EDM
i ' _detector

3-4 orders below current limit Eeun v

¥ nain coils “septum’inflector

Table top experiment!

Adelmann, Kirch, Onderwater & Schietinger, J. Phys. G: Nucl. Part. Phys. 37 085001 (2010)

Gerco Onderwater, KVI/University of Groningen IFMFS@KEK 2010, Tsukuba, 11 June 2010




MU-E CONVERSION
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Search for p-e conversion in nuclei (plans)

Current bounds:

F(,{L_ N — € N) 2= Overview of Experiment Q
R,.(N)=

I'(p=N — v, N')
R,.(Ti) < 6 x 107** (SINDRUM I, 93’)
Rye(Au) < 7 x 10~'% (SINDRUM II, 00')

Next experiments aim at Rue ~10-, )
- Mu2e (Fermilab): Re(Al) ~ 6 x 1017 (From Prebys’s talk in NPOS)
+ COMET (J-parc): R, (Al)~5x10""" |
Cf PRISM/PRIME (J-parc): R,.(Ti) ~ 107'* e f
\_ Muon storage ring is used. ) ?\—r-—-:“ :\g—ﬁg,?
These experiments are competitive to MEG. — ',“%

When photon-mediation dominates conversion, ="
R, ~ 10_2 X B?"(‘u . 6’\/) (From Kuno-san’s talk)
e



LFV in decoupling case

IFMFS2010 KEK 2010.6.10J.Hisano

When SUSY particle masses are larger than O(1-10) TeV, SUSY
contributions to flavor changing processes are suppressed below the
experimental bounds even if squark and slepton mixings are not small.

L

Tree

One-loop

Gen in this case, the Higgs exchange
contributes to LFV processes, since
SUSY SM has two doublet Higgs bosons.
LFV Higgs coupling is generated after
integrating SUSY particle at one-loop.

—Ly =eérifiiliH; +ériAi;L;Hs + h.c.

(Babu & Kolda)

~

(\J\f‘\/}/} .\f\J\J
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LFV in decoupling case

Higgs exchange contribution  v.s. SUSY 1 loop contribution

1e-11 — e, 6 | [ ——
k| M
Te1e 1e-12 o L.,
Al — e Al [ T
1e-13 H ; N N
\\\ 1e-13 l \.‘ H=>ey \\\
~__H—ey o o T
@ 1e-14 e iy @ | . e
i - N 1e-14 + pAl= e Al
1e-15 & _ f LBE
TS M eee [ il e
fe-16 e 3 e [ T
~~~~~~~~~~~~~~ l.
1e-17 T N ——— fe1g ——r — S
200 300 400 500 600 700 800 900 1000 1000 2000 3000 4000 5000 6000 7000 8000 900010000
malGeV] MgysylGeV]

tan [ = 50, d10 = 10_2(A12 ~ 5 X 10_6) (Hisano et al, 10)

Lesson: R
When a new particle is found, we need to check
whether it has LFV interaction or not.

- J
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Mu2E @ Fermilab

Fermilab Accelerators

4 ‘

The mu2e Experiment at Fermilab.

— Proposal has been submitted.
« CD-0
— After the Tevatron shut-down

e uses the antiproton accumulator

ring

e the debuncher ring to manipulate

proton beam bunches

Accumuitor (8 GeY)

Debuncher (8 GeY) e
/H\\

\\ [\) Booster
\ 8Gev J Switchyard

Ny .
—_ 4 -
Ma{;uul ?3}2(30" /,’/ Tev Extraction ~

Target Collider Aborts \
Recyckr /
8GeY

Te

L+ Fo BO Detector\\
/ and Low Beta \

20/May/2010

Giese Road +
Detector ———

Extracted
BeamLine
From ]
Debuncher !
t v
pASE A\ Ll
L 22 batches = 1. 467s Ml cycle R

NEUTRINO PROGRAM MUONS

T
e

Debuncher (Muons)
4x4.6x10% p/1467ms = 12.5 x10% p/sec
(Alternative: 24 batches=1.6s MI cycle — 11.5x10%2 p/s)

Booster Batches

4.6x10% p/batch

Accumulator
(NuMI + Muons)

Recycler
56 x1012 p/sec

(NuMIy

0.1s 1.367s

S.Mihara, Rome Seminar 2010



. C. Bhat and M. Syphers Mu2e Acc WG meetmg Mar 9, 2010

ESME Slmulatlons - Scenar0|-l

Bunchmg using Barner saw-tooth rfand 2.5 MHz rf.
Beam is re{ﬂy for the Mu2e expenment in ~33 ms: after the 3 mjectlon

Bf'um in AR —

Mule Ex pi

Create fnu bunches

t=0. 152 sec

05 u‘d

Mu e bxpl.: P"\ mn A - ra-u[r- four I;un ches

p) (W)
L3l n: . M000e - 08 s
0 V07
T l -o2

wm =
1.(.. %

ooy

(vey)
323Cv02

| = "Par':ﬁal g
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2 ool
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: norf 105024
L : % o ) x.uvl
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D MuZe Expl.: ﬁ—urn in AR —create four bunch
: n= T0E=01 bec

Mu ’c Ex
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1.670E-01 SE(’

—creme tour bunchea

$5CGL_

- LATTERO0 |-
e 1parde0z |

oE(RMS)" 35MeV

20/|\/Iay/2010

;‘« ‘:'éapiﬁe WIth25MHzrf > 8 bm?rchesattir : q}w
t=0.16 167sec Vif (2 §MHZ)' . fo
N R R \ : t=0.1 67 see 3 E .................................................
E Tl |
Al
o i Mgl el o
s il AR i 4 R o :
3 .:‘I ;"’\"~7|c(1°‘:'€'—1. ffff o 2 ] % L —l : J

. o-(RMS)~35ns FW~1 47ns.

: Chandra Bhat
S.Mihara, Rome Seminar 2010



COMET at J-PARC

e 1016 G)n_. )

)d#

A=Fi-C}

e J-PARCDZFE —LZE8GeVT/\VTFiEEH

ROT-FFE %ﬁiliﬁi L L . muonic atom%
A Rk
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« K70 TEIL/AREHA




Overview of the COMET Experiment

Pion Capture Section @ Pf@t@ﬂ Beam

|| A section to capture pions with a
large solid angle under a high

solenoidal magnetic field by super- I p%ﬁ%p

conducting magnet.

* The Muon Source

PRIME — Proton Target
A detector to search for
-to-el -
oo oo, — Pion Capture
Stopping — Muon Transport
Target SN N/}

e T el

* The Detector
- Muon Stopping Target
- Electron Transport
— Electron Detection

Pion-Decay and
Muon-transport Section

A section to collect muons
from decay of pions under a
solenoidal magnetic field.

5m

2/March/2010 La Thuile 2010, Satoshi MIHARA KEK Japan 23



Experimental Space
A possible layout

* Target and beam dump outside the hall
e Share the upstream proton transport line with the high p beam line
e External extinction device in the switch yard

T | J 1l m ’ | I

c009/07/08
BT ®
AFOYE—L74 20

2/March/2010 La Thuile 2010, Satoshi MIHARA KEK Japan 24



Toward Starting Experiment

 R&D work in progress
— Detector, SC magnet, Proton extinction

¢ Funding starting
Item Cost

(Oku JPY)
1st yeal’ Proton beam line
Proton beam line magnets 17
Proton beam dump 2
Radiation shielding for a proton beam line 3
2nd yeal’ 0 Superconducting Solenoid 35.7
Detector
Electron tracker 2.1
3rd year @ Electron calorimeter 2.3
@f Q Cosmic ray shield 3
DAQ system 0.5
4th year @ Infrastructure
Refrigeration 4.7
; : Pion production system and tungsten shielding 2.3
5th year engineering run Civil construction
Extension of the NP experimental hall 3
h . Total 75
6t year M | Total (with 20% contingency) I 90 ||

2/March/2010 La Thuile 2010, Satoshi MIHARA KEK Japan 25
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DeeMe
+ COMETEYDBEMNECTHEVD T, EFET

TEEWLLDMN?
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Production Target

Deata
Protons "
r

(! 10[ ‘:J\Eq'y‘ an C wnet
ﬁ ) Muon-Stopping Target

\ ,/*-:"‘ Dehyed

Pion Decay-Muon(ollection =

105Mellc

o SDRcometer
Eiectron Detector ;

_— g
9——/.
/

— -
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~—ea
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J-PARC MLF Muon Facility

Neutron
Source

main pulses

Primary Protons y
7/

40 ms

h
\J

1056 A108AEH




DeeMe

Another m-e conversion search at J-PARC

target
. . 3GeV prot -
* Mu-e conversion electron directly n';, W\ | ronamee
comes from the target? u/ | [ [ omstosmine e
e

(11 Prompt BG

e 10'° muon stops/sec/MW \% A
AL T Delayed [ _

:

‘——_
&

=

d-

B kicker e spectrometer
low-P BG P

* Transport 105MeV/c delayed
electrons

* Expected reach (crude)

— D2 beam line (40msr)
* 8x107'3 for C (107 sec)
e 2X1073 for Al (107 sec)
— New beam line (150msr)
e 10 for Al (2x107 sec)

— cf SINDRUM Il limit: 7x10°13

] Graphite target
K’ with water cooling

M &

20/May/2010 S.Mihara, Rome Seminar 2010



Background

residual pulses

. 600 ns extracted at
] main pulses 2nd (3rd...) turn in RCS
* Event signature
off-timing protons
— Pe =105 MEV/C Primary Protons
_ Te > ~psec mu-e conversion
Delayed e
at the exit
of beamline
- Surface u Prc}mpt BG produced
- Prompt e y the off-timing
at the exit PI’GTGJ"IS
of beamline
Region-A

* Any particle production 1usec later than the prompt proton
timing?
— Only decay product of u
* Michel electron P_<55MeV/c
* |f any off-timing proton exists, that can be BG
— Extinction < 1014

20/May/2010 S.Mihara, Rome Seminar 2010



MLF muon beam line

« Eonf-E—LZ1>

A —

>

— g_z
— DeeMe
— pSR

30

] L
[

N

54 20 /\_\_ I )JD'”'\ ot
w

NI

=30

] r{'{ﬂ]

Valliat it

l Hﬂm

@ 2 4 6 B W © W % B 0 2 2

H line

b _.'- : y : _f..
A R = .x

W-8-6-4-20 2 4 6 8
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DeeMe @ J-PARC MLF

Electron Spectrometer residual pulses
to detect 105 MaV/c e , 600 ns extracted at
% main pulses 2nd (3rd..) turn in RCS
‘: off-timing protons
= Primary Protons a pasa—
Ir. cher Manget e
to reduce prompt backgrounds De{ayed (&)
- at the exit
: of beamiine
™
= - Surface u Prompt BG produced
g - Prompt e by the off-timing
Large Acceptance Beamiime at the exit protons
to collect i -¢ electrons of beamiine =y P
from the muon target area w B C D E

Sensitivity | Schedule

DeeMe ~10-14 ~2015
COMET <1016 2017~

DeeMe does not replace COMET.
DeeMe will gain momentum of muon-CLFV research field.
Sound scenario to secure the world-first discovery.

105E6 5108 ARER
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DeeMe AREFTE

*-um« JO/R—4JLIgH
A=k

E L\74>§$E§ 2 — 34
T—RNE 1FLE

AN

JARDKREBAIEE—LTAY
— g 2, muSRE L7

— /)ILIJBOD /b/’fl‘b\ﬁ_:&u—] Kicker Spec.

203018 M (S —JLRR) ~ B>38 Gauss
— Gap=320mm

© SABEBEOHI Y LECE dth -
LB R AR s C e s2omm

—_ #—\Jjj <3 ,.;,\II.I — At <300 nsec

Conceptual Design on-going by KEK
Accelerator Group (Matsumoto-san et al.)

— “lt can be built”



OTHER LFV SEARCH EXPERIMENTS



a u — 3e search at 10~16 2 ETHZ, November 17 2008

andries van der schaaf, Zurich

PARL SCNERRER (NSTITUT

-{m Cross-section of u-=> 3e Experiment

Inner surface of solenoid (~6m?) is equipped:

1) GEM or Micromega TPC Pad readout
0.75mm x 0,75mm pad size, gain ~ 3-4K
resolution ~200pninxy &t (Il C exp)
few mm double track resolution

Mylar drift

Solenoid
eleclrode

r= 50cm

2) Scint. Pixel TOF system
1cm x 1cm time resolution ~ 50psec

TPC pads Micromega / GEM foll
T on PCB
Fel:et:’":c with ROC | /
oke d~5cm — A
i B e I NN s
S

Scintillatorbased | —QL__JL__]L_JL__JL__

pixel TOF with Si-
| PM & TDC ROC

15/16



A new idea to search for charged lepton flavor violation using a muonic atom

Masafumi Koike,!'* Yoshitaka Kuno,2:t Joe Sato,!*} and Masato Yamanaka?:§

! Physics Department, Saitama University, 255 Shimo-Okubo, Sakura-ku, Saitama, Saitama 338-8570. Japan
® Department of Physics. Osaka University, Toyonaka, Osaka 560-0043, Japan
*Institute for Cosmic Ray Research, University of Tokyo, Kashiwa 277-8582, Japan
(Dated: March 9, 2010)

u e u e

FIG. 1: The process 1 e — e e induced from the photonic
interactions. The black dot indicates the effective interaction
that 1s absent from the Standard Model.



MUONIUM HFS



Muonium

Pure leptonic bound system, free from finite size
effect.

Good example for testing QED,
HFS,1s-2s, Lamb shift

Muonium ground state hyperfine interval
measurement is related to

Determination of fine structure constant o

Test of CPT and Lorentz Invariance
and so on.
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Possible Setup for Muonium HFS measurement
J-PARC MUSE

Capture Solenoid
~ 0.3T 400mSr

Axial focusing coils
> Beam focus

Superconducting

Curved Solenoid

Muonium HFES Detector ~2T beam transport efficiently
Reduce B.G.(n, )

Solenoid P/N Muon selection by Dipoles
~1.7T ppm accuracy

Highky segmented
GEM 2 | Micro Wave




MUSIC



MUSE vs. MuSIC

MUSE MuSIC
Location J-PARC RCNP
Beam power | 1000kW 0.4kW
Surface Decay +
muon Surface
Intensity 10%/sec 107-10%/sec
Time Pulsed Continuous
structure (25Hz)
Beam High Medium
polarization
Multiple use | Many Only one
channels channel

I IFMFS2010 KEK 2010.6.10 M.Yoshida
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MuSIC — Muon Channel at RCNP

m RCNP Ring Cyclotron
= 400 MeV protons \
01 uA |
~1 DC protons=>DC muons

m Pion capture & decay,
muon transport

—1 Series of superconducting
solenoids

1 Collect pions with novel
method ‘N,
m Phase rotation section

= FFAG ring with high
gradient RF cavities

tive Commission
ty

MUen Science Innova h
at RONP, Osaka Univers s

muon particie
eXpernments

muon muclear axpernments
and other applications

Pion capture systam



" N . L,
Magnet layout in 2010

GM Cryocooler
1.5Wx2+1W

GM Cryocooler
1W x2

2010/3/31
; GM Cryocooler :
SUS Shield
- s TW x2

,_,:- __‘7\&;& y‘?:-t M ‘. : _\‘::.:.“. : s

| S ) 1 -
...... e gy i . e A

, A
S — e =
T =
)
' )
—i I+ ] {4
g ( ' il
oo | Datie
' #
= - B
N 4_.l' - A :
— N.'u“l S e SR ]
va. BN
hay
»
By
.

i eSS ——
Pion production target:) ‘ r/"rrans. solenoid (BT5)
g : : q& | ~.
Iron yoke/"" L

Element coil of Trans. solenoid



TRIUMF In house particle physics

e Precision measurements:

e Twist :2006-7 data blind analysis results
reported. Final evaluation of the results .

* Pienu:Measurement of branching ratio
to .1% .Limits on pseudo-scalar part of the
weak interaction Lagrangian.

e e/uinversality
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IFMFS2010 KEK 2010.6.11J.M. Poutissou

Comparisons with previous results

Peoples 1966
TWIST 2005
TWIST 2008

TWIST 2010

0.744

0.756

Balke 1988
TWIST 2005

TWIST 2008

TWIST 2010 . |

0.744 0.750

Beltrami 1987

TWIST 2006

TWIST 2010

0.988

=(.74991 = 0.00009 (stat)
= 0.00028 (syst)

= 0.75072 £ 0.00016 (stat)
= 0.00029 (syst)

= 1.00084 = 0.00035 (stat)

+0.00165 /.
~ 0.00063 SYst)
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PIENWU Experimewt

« Good beam quaLLtgj - swmall momentum bite

* low background
- Tvigger from bean et

- Pileup from beaw et hitting beam or detector components

16/05/2009

IFMFS2010 KEK 2010.6.11J.M. Poutissou

10001

1] 20

APS Northwest Section meeting

Energy measured in Nal crystal

T—¢ey

80 100
Energy in MaV

2
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Muon Programs at LANL
b ko

Muon Active Interrogation (10M+ for FY10)
Development of large acceptance muon linac.
Construction of a COMET type solenoid at LANSCE.
Project's funding is doubled every year. Our budget will be equal to the
US revenue in 15 years.

Muon Accelerator R&D
For muon active interrogation and also for future neutrino factory.
Large acceptance muon linac.
Expecting mternal funding from LANL (LDRD. 1M for FY'11 - 13).

Muon to Electron Conversion Experiment (LDRD 1M)
More efficient muon production than 8 GeV and more power.
Free beam (or almost free).
Benefit from Muon Active Interrogation project.
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Muon Electron Conversion
| EXDerlment In Front of MTS

Possible site for mu-e
COﬂVEfSlOﬂ expenmenl

LDRD funding approved for the
design study (FY09 - 11).

backstreaming
ield wall~_

Basic studies for the experiment
are being carried out.

i * MTS macro pulse: H*, 17 mA peak current

H*

In front of MTS using negative
hydrogen beam.

* Mu-e conversion experiment macro pulse: H, 12 mA
P N I WP JI peak current, chopped to 100 ns pulse every 1-2 us
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Can get up to ~ 60kW
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Non-SUSY models at TEVs

Many proposed TeV-scale models have new particles, which have
lepton-flavor numbers or have lepton-flavor violating interactions.

[SM on Randall&Sundrum BG ] T o S

MEG PDG v=0
104 ]

* SM particles propagate over curved 5™ dim. space.
* Overlapping of wave functions of quark/lepton and Higgs
explains hierarchical structure.

* Kaluza-Klain particles have large flavor-violating »
interactions.

103

K—e conv X 10"

BR(u-ey) x 10"

(Agache et al)

[Littlest-Higgs model with T parity ]

* SM Higgs is pseude NG boson.

* T parity is imposed to escape from EW precision test and
also to introduce the DM candidate.

* T-odd mirror leptons/quarks have flavor-violating
interactions.

1.x107%"1.x10 ™. x10 1. x107 1. x107**
Br (u—ey)

(Blankeat al)
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What is the BSM if cLFV is foun

4\ SUSY SM, u-e conversion in nuclei and , pu->3e are\
dominated by photon-mediated diagrams while box
and Z mediated diagrams contribute.

Br(p — 3e) ~ 7 x 10 °Br(u — ev)
\ R, (Ti) ~ 6 x 107°Br(u — ev) /

q
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What is the BSM if cLFV is foun

~

/In SUSY SM, the Higgs mediation contribution is
sizable when SUSY particle masses are larger O(1-
10)TeV. Ratio between u-e conversion rate and Br(p.-

\ey) is modified. Y.

BR(u Al = e Al) / BR(n — e Y)

&
40 [Gaugino Higgs .
Dominant ] Dominant
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(Hisano et al, 10)

Msysy/Ma
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What is the BSM if cLFV is found-

4 ™
Atomic number (Z) dependence of u—e conversion rate reveals

the responsible operators for muon LFV.
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(Koike, Kitano, Okada)
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