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| epton Elavor Vielation

.e. MIXINgS between generations

® | epton flavor Is severely violated In
Neutrino: oscillations

® [t must be violated in charged
leptons !
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MeV -

meV-

fed at B factories

‘a possible hint of new physics
~ (seesaw mechanism?)
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eV scale physics strongly
constrained by LHG

- Particlenotstrongly
nteracting are NOT
strongly constrained

w - Darkmatter may come
from [eV scale physics!

and not necessarily SUSY

Complementary to LHC + sources of LFV

GUT , seesaw



Recent Progress in Particle Physics

® Discovery of “Higgs”

My=Av
® Higgs is light (125GeV) H H
* Higgs is unlikely to be composite XN/Z
= Good prospects for GUT H H
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Implication of Large 613
— larger BR(u—2ey

ol |

T T T T ' LB T rTrvyrrrrg

SPS 1a
myy = 10" GeV, my, = 10" GeV

m,, =107 eV
0 <104l <m/4

0 <10, <m/4
93=O

-

T

O13=:1°
013= :3°

z "/ Myj3 = 10" GeV ejf = .97
12 w /s 613 —- 10\ .
myz =10 " GeV '
10'15 P | PR - |

07 HJg¥ 40 ' @™ 15* \ 10°° 107’
BR(t—uvy) recently measured!

S. Antusch et al. JHEP11 (2006) 090




Implication of Large 613
larger BRu—ey)

T | T T LB T L rTrvyrrrrg

SPS 1a
My = 1010 GeV, my, = 10" GeV

i =10 > eV
0 <104l <m/4
0 <10, <m/4
9320

leded/oled

; 7
mNs_ 1012 GeV o |
107 107 107 o’ 0% 4p* X 10°° 10/
BR(t—uvy) recently measured!

1071° L

S. Antusch et al. JHEP11 (2006) 090



Implication of Large 613
— |arger BR(u—=¢ey)

SPS1a
My = 101" GeV, Mppo = 1O11 GeV
m., =107 eV

0<I104] < mt/4

0 <10, < /4

MEG

Q
rer)\ k. 3},
A A
= % -

: 7 mys =10'°GeV | B33 = :5° ¢
: 12 :?ﬁff“ ~ ;913 = 102
15 ’mN3 — 10 GeV :‘/ :
O' e - N M AA.“A- M ' gt Tl Al- M " ““l- L 2 AAAA“A- g'-Ue AA“A'- A P l- M ) BN A -
10" 1™ o= qo 101" 107 \ 10® 107

BR(t—> 1) recently measured!

4 O013=:1° ¢
Z 0i3=:3°

S. Antusch et al. JHEP11 (2006) 090
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LFVInK, D, B, ...

Table 4 Bounds at 90% CL on selected lepton Hav

pseudoscalar mesons

Channel

Upper limit

Experiment

H'[J' g ,uie*

3.59 x 1010

KTeV

n — uteT

6 x 1070

Saturne SPES?2

r 1 =
K} — np*e

7.56 x 10711

KTeV

K} — 27" p*e7

1.64 x 1010

KTeV

KE — e

4.7 x 107"

BNNL EB71

KT s atute™

1.3 x 1071

BNL EB65, E777

Dty g et

34 x107°

Fermilab E791

Dt - Ktpu=eT

6.8 x 10~

Fermilab E791

D%y jptaT

8.1 x 10~/

BaBar

D} — rtutet

6.1 x 10—

Fermilab E791

Df - Ktpu“FeT

6.3 x 107

Fermilab E791

BY — pTeT

9.2 x 10~8

BaBar (347 b1

BY s rxeT

1.1:% 104

CLEO (9.2 &1

B{} g T:f.i:

38x%x10°°

CLEO (9.2 b1

Bt — Kte*uT

9.1 x 10~8

BaBar (208 b 1)

81

Bt —» Kte* rT

T 1672

BaBar (348 b~ 1)

82

BY s e=puT

6.1 x 1070

CDF (102 pb~ 1)

83

Marciano, Mori, Roney

PDG 2008

— 2013 average

Clark et al. (1972)

Heard et al. (1975)

Heintze et al. (1976)

SM

—

KLOE (2009)
=PDG 2010

NAG62 (2013)
full data set

2.4

2.5

26 27 28
Ryx10

Precision

More decay modes have been
recently explored also by LHCb

Ryx10°
2.447+0.109
2.488+0.009

World average
PDG 2008
2013

4.5%
0.4%




Summary of results in LFV searches

channel

limit

B(B~ — wre”e™)

<23 10"
<380 x 10—
<28 % 10"
<26 x10°°
<26 x107°
<18 x10~°
<13 x107°
<54 x 107
<69 x 107
<24 x10~°
<BEBx 10"
<15x 105

@90 % CL
@90 % CL
@90 % CL
@90 % CL
@90 % CL
@90 % CL
@95 % CL
@95 % CL
@95 % CL
@95 % CL
@95 % CL
@95 % CL

AV

‘o
. |
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AV

.S

DL L

Q Q

Q Q
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A o E: = :
E~ Eﬁ 23 Eﬁ E ;
> Rev Re¥ Ee> ReO

aBaBar,Phys. Rev. D 85, 071103 (2012)
bCLEO, Phys. Rev. D 65, 111102 (2002)
‘Belle, Phys. Rev. D 84, 071106(R), (2011)
9 HCb, Phys. Rev. D 85,112004 (2012)

°LHCb, Phys. Rev. Lett. 108 101601 (2012)




Direct Searches for
New Particles with cL.i=V Decays

at LHC

x RPV SUSY Wapyv = Nijplbi L Ex
x Heavy Majorana neutrino

R e 6182

NOT DISCUsSSED IN THIS TAL
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cLFV Processes
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Sensitivity comparisons

b—ey ulN—eN i — 3e

“dipole”
dominant

(SUSY etc)

] - 1/390 : 1/170
BR = 4x104: 1x1016 : 2x1016

~MEG Il goal for Al target



Some models have contact terms
which strongly enhance

LN eV L — d€




“Dipole-scaled” History Plot
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A. Edmonds, cLFV Lecce, May 2013 (modified by TM)

= €7y nas been always leading the race




The ut — e'y process

x clear 2-body kinematics

® need positive muons to
avold formation of muonic
atoms

® gccidental background
imits the experiment

DG beam, rather than
oulsed beam, gives
owest Instantaneous
rate and thus lowest
background




Searching for 1 out of 10

» Need to measure at least 1072 muons within ~1 year
(~10’sec)

x 10'3 muons / 10%sec / efficiency
= 1058 -muons /sec

}

Need:ahigh power accelerator
{o produce lots of muons




Background

Prompt Background

Radiative muon decay

Accidental Background

dominant

V“A

7z

Accidental pileup

Any angle

Any angle

< 52.8 MeV/c

< 52.8 MeV/c

Same time

Flat




Accidental Background Distribution

Michel decays Radiative Michel decays
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good y resolution is

: +
must manage high rate € most important !



SO the experiment needs:

B High intensity (~107/sec) DG muon beam

B < spectrometer that can manage high rate

B High resolution gamma-ray detector

V]

=G

=Xperiment at

POl




The MEG Expemment

: DC Muon Beam

BRA SC Magnet

Drift Chamber

Timing Counter

~B5 collaborators



s most powei‘?fm‘ DC muon beam > 108/sec

Provides world’



COBRA Positron Spectrometer

Gradient B field helps to manage high rate e”

e thin-walled SC solenoid with a
gradient magnetic field:
1.27 - 0.49 Tesla

« Downstream

« Upstream
—— Calculation




provide goo
time, position
refrigerator

s

purify Xenonl i
contaminants
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SES
(x1011)

k factor

—— 40

AT )

L 201

iency 87%—>96% in

DAQ effic



SES!
(1011

k factor

e 40
i a0

2012+20

DAQ efficiency 87%—>96%




Blind & Likelihood Analysis

Number of events / (0.5MeV)

PDF's mostly from data
accidental BG: side bands
signal: measured resolution
radiative BG: theory + resolution



2009-2011 Side band data.

off angle
positive time

A
0. o &

4§ QOT Oy | 4

2009-2010
reprocessed
~20% Dbetter

sensitivity

1, 1.64, 20
contours

1 " 9995 -0 999 -0.9985
05O (Ap_=-0.10 rad)

1 09995 -0.999 0.9985
cosO,,

side band BG rates are consistent with the expected sensitivit]
for 2009-11 data, = 7.7x101° @90% C.L.



BLIND BOX OPENED!

a few examples of events




2009-2011 combined data

unblinded data

n
o

| ! | ! | ' |
| T.()<0.244ns; cosO, < -0.9996

E., (MeV)
N
=

O T T T [ T T 1
O

n
()
ldoll

SOé
4 Q00 0 ZOOQ@@fmm?O@O ° |g>cg> ® |
§0 51 52 53 54 55 56 -1 -0.9995 -0.999 -0.9985

E . (MeV) cosO,,

1, 1.64, 20

contours




Likelihood Fit - 2009-2011 Data

Total
Accidental 29414
Radiative 168

Signal -0.4

2009-11 data




Likelihood Analysis

2009-2010
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—1

1

| 1
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1.5 2

Branching ratio




revious 2.4x101?




muon (g-2) anomaly

Here TeV SUSY is
assumed,
but the relation
should be more
generic
iIndependent of
whatever leV
physics might be

16,; =107 assumed

G.Isidori et al. PRD75, 115019



muon (g-2) anomaly

ORI - §  Here TeV/ SUSY s
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G.Isidori et al. PRD75, 115019



muon (g-2) anomaly

ORI - §  Here TeV/ SUSY s

'~$¥-

e P [ P

_V|o|ence of Tev scale physm:s
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U e
LFV /
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30 35 40 45 S0
| 12 —4
Aa,x10" 16,; =107 assumed

G.Isidori et al. PRD75, 115019



muon (g-<) anomaly

16,; =10 assumed

G.Isidori et al. PRD75, 115019

muon’s anomalous magnetic moment



muon (g-&) anomaly

e
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el
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12 —4
10,, =107 assumed
G.Isidori et al. PRD75, 115019

muon’s anomalous magnetic moment



muon (g-&) anomaly

| a, TRREE
: N
N 1
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AR
" 1

- 1
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Re-analysis
using the
updated
result is
urgent !

. nona il

:',"
Wl

12 —4
10,, =107 assumed
G.Isidori et al. PRD75, 115019

muon’s anomalous magnetic moment
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MEG upgrade

e MEG upgrade proposal was submitted to
PSI, December 2012

e Approved by PSI committee, January
2013

Gantt chart 1: Overall MEG Upgrade Schedule

| upgraded MEG |



DI’lft Cha,mb er - sustain higher muon rate & ageing

- finer granularity & better resolution
- lager combined DC+TC acceptance

single volume
He-based gas

small cell size

stereo wires

~130um hit resolution

most challenging
element of upgrade

-
L Z=+90.0 [em] **




Timing Counﬁ

tested at piE5 beam line in
December

Mean 4.797

Resolution (psec) "2z

07 2 3 4 5 6 7 8 9 10 11 12 13
Number of hit pixels

2 3 4 5 6 7 8 9 10 11 12 13
Number of hit pixels




I,.Xe Detector - ﬁner-bhoton sensors at entrance face

- betteruniformity - better resolution
- better handles for pile ups

LXe detector proved to
work at 108 muons/s
w/o pileup issues




&
Hh

Resolutions, Efficiencies, & Sensitivity

= et
TABLE XI: Resolution (Gaussian o) and efficiencies for MEG upgrade E _MEGZOII —— 506 Discovery .
PDF parameters Present MEG Upgrade scenario %ﬂ I — 36 Discovery -
e™ energy (keV) 306 (core) 130 § —00% CL Exclusion
e* 6 (mrad) 9.4 5.3 £ 107 E
et ¢ (mrad) 8.7 3.7 = ;:ME_ZEZ%q}%:é:::f:fffff::féfff:::::f'f::fé_'::f:f:f:::
et vertex (mm) Z/Y(core) 24/1.2 1.6/0.7 E : : |
v energy (%) (w <2cm)/(w >2cm) 2.4 /1.7 1.1/1.0
v position (mm) u/v/w 5/5/6 26/22/5
v-e* timing (ps) 122 84
Efficiency (%)
trigger ~ 99 ~ 99
0% 63 69
e’ 40 88
muon rate 3.3x107/sec 7x107/sec
10-14||||||||||||||.||||

0 20 40 60 30 100
weeks
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| ots of muons are needed

Pion Capture Solenoid System

* Large muon yield by

S | Large Solid Angle
Matching Solenoid _ |
* Powerful Solenoid

* Surround p target

Proton Beam . |
Production Target | P (GeV/c) = 0.3 x B(T) x

B=5T, R=0.2m — P7=150MeV /c

* Super-conducting
solenoidal magnet

* 15cm radium bore
* BT
* 30 cm thick W shield.

Pion Capture Solenoid i B
P Radiation Shield  + [ssue : Heat Load




Captured pions are transported and momentum
selected by solenoids

Pion Production Target

Proton Beam "<,

Pion-Decay and
Muon-Transport Section



.8GeV proton beam ) e oA Yo Va .
T pen's = € conversion
capture S 7
solenoid

oYl at 6x1017

3T muon transport
(curved solenoids)

muon stopping

target electron
transport

Wy

I /

electron tracker
and calorimeter



FPulsed Proton Beam

+* Extinction (= Residual protons in between the pulses)

Main Proton Pulse

.
® (108 proton/pulse)

* Dominant Backgrounds
* Beam Pion Capture

N "_(*<A/Z)€ (A/ Z_l )* ' Stopped Muon Decay \

| - .1 "B\ e ’
—>*"+(A/Z l)/ \‘,_:‘e e / Timing Window N
<2l-

* Prompt Iiming

N (f T(muonic A1)=0-88HS

* Muon DIO, e scattering

Time (us)

(

. Extinction should be <107 : To achieve 10'” Single Event Sensitivity




Proton Beam Extinction

* Single bunch kick injection method successfully
demonstrated in June 2012 at J-PARC

Extinction @ J-PARC MR Abort

i L

c L
9o -
E =

-ﬁ 10'8 —
w a
g [
4 W
= =
B

-1 —

"

L 1 [ L 1 1 1 I 1 1 1 |
200 250 300
RF voltage (kV)

A. Edmonds, cLFV Lecce, May 2013



Mu2e Signal Sensitivity (2

Full G4 detector simulation, background overlay, reconstruction
Reconstructed e Momentum

o
éo.m: 7.56 x 10" stopped M Signal Window
go 143— R.=1.00 x 107 < > RUe SES =
:;’0.12 :— J Conversion =5.06 =+ 0.03 }Jﬂw 2 X I O' | 7
4 F L
01 J DIO = 0.20 = 0.01 i i
0.08— U! Wﬁjﬁ& Hm
008 » ﬁﬁw ﬁ 5e?vents
ost- BG~0.4events %HHH*ME |
- A i
0.02:_ " # W{fﬁ#ﬁ} Iﬂﬂ . |
st PR ﬁM%Wﬁﬂm %WM +++*H & t"titt*ul * fﬂm
0 __ R ' O P —— . .
100I | | 11(|)1I | | 11(|)2I | | I1(|)3I | | I1(|)4l | | I1(|)51 | | I106

p (MeV/c)

David Brown, Lawrence Berkeley National Lab 3] muZ2e conversion at FNAL CLFV, Lecce, 2013




TimeLine

COMET

COMET Phase-I
S.E.S < 3x10°15

-----"

| _ COMET Phase-l s
Important milestone S.E.S = 3x10-17

to verify beam BG ENg. by ysics Run :

Sl H = O O O O O O

i Superconductor

commissioning
~2020

10)99)8( ||BIsu|

muZ2e
Commissioning/
Running




Facility Construction

 Work already under way on the facility construction

N 11/36

A. Edmonds, cLFV Lecce, May 2013
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e Needs a sensitivity of 10 '° to be competitive
e Dominated by accidental overlaps
e DC muon beam: PSI - 10 !° possible?

¢ Biggest issue is high rate tracking



need large acceptance

/3@ The signal to fully contain 3-body kinematics
- U >e'ee’
e+ . Two positrons, one electron

. From same vertex
. Same time

e+ + Sum of 4-momenta corresponds to muon
at rest

. Maximum momentum: % m, = 53 MeV/c

Niklaus Berger — Lecce, May 2013 - Slide 25



Accidental Backeround
/z@ g

. Combination of positrons from ordinary
muon decay with electrons from:

et - photon conversion,

- Bhabha scattering,

- Mis-reconstruction

- Need very good timing, vertex and
momentum resolution

Niklaus Berger — Lecce, May 2013 - Slide 26



.~ Internal conversion background

. Allowed radiative decay with internal
A SV conversion:

< . H
TN TTE v \E., -
N "\ mis U > e‘e’e’WV

~— . Only distinguishing feature:

s Missing momentum carried by neutrinos
. e
Y* (: T
C:'j/f'”é““ ’ E o 10-125_ ,,,,,,,,,,,,,,,,,,,, P P P o e -y
< tot F= - 3
\:\:\\\ o 10-13;_ .......................................................................................................................................... _;
e o ;
E ’I 0-14|§_ o JS N SO S =
] B E
E 1015|;_ ....................................................................................................................... -
[a) § e
B 3e ]
Need exce”ent 10—165 p‘ e A S s S S 5
momentum resolution 10-17;_ ............................................................................................................................................. _
R4 T T T T
ol e e e o ]
1 2 3 4 5 6
(R. M. Djilkibaey, R. V. Konoplich, m,- E,. . (MeV)

Phys.Rev. D79 (2009) 073004)

Niklaus Berger — Lecce, May 2013 - Slide 27



» Needs a sensitivitydf "1'0'16 to be competitive
e Dominated by accidental overlaps

e DC muon beam: PSI - 10 '° possible?
e Biggest issue is high rate tracking

e gain by better vertexing & momentum
resolution over the previous experiment

© MuSe experiment at PST




H\/— MAPS high voltage monolithic active pixel sensors

50um Si+ 25pum Kapton flexprint w/ Al traces + 25um Kapton frame
< 0.1% Xo / layer

cf. 0.2% Xo / €' trajectory for MEG spectrometer



= Detector Design

Recurl pixel layers

Scintillator tiles Inner pixel layers

1 Beam Target é
/

Scintillating fibres

YYYYY

\ VA
\/ Outer pixel layers

Niklaus Berger — Lecce, May 2013 - Slide 52
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Sensitivity

YYYYY

a Phase 1A
52 SINDRUM (90 % CL)
5" Phase IB
0 Phase |l
»
10 '
—  Mu3e (90% CL)
e[ "o Mu3e continued
105 s Sensitivity MuJ3e
'10_17 ‘ 1 1 /I 1 1 1 I 1 1 1 1
0o 100 [0 100 200 300 [ O 100 200 300

Inner pixel layers

{1 Beam Target ¢

7

/

Outer pixel layers

Phase |A: Starting 2015

400

running days

Niklaus Berger — Lecce, May 2013 - Slide 59



“Dipole-scaled” History Plot

= L'N— e'N
U ey
m l,],i —> eie+e-

MEG |l

COMET/MuZ2e
| | |

| | | | |
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A. Edmonds, cLFV Lecce, May 2013 (modified by TM)

The other modes are catching up with tt — €7




New muon sou

rce W/ higher inte

necessary fo

M= €5
UN — elN

also benefit

NSIty IS

- further developm

ents

SINDRUM (90 % CL)

*

Phase IB

——  Mu3e (90% CL)
Mu3e continued

Sensitivity Mu3e

100 200 300 0

100 200 300 400

running days




+ Muon rates in excess of
10'%s in acceptance

. 2:10%/s needed for
u->eeeat 10

. Not before 2017

SINQ target
(spallation neutron source) Vacuurn

Surface Muons
Neutra Area

R A
e, Lo " i ,
k™ ", b
A S e
e, e \‘ N
Y
-\._h‘\
Y
~
~
5

ACcess: -

L\ experimental
area

A 1% Muon Beam Cellar

. A . 4
. r ._.-".- T : . - ..-l. e I . P '__n'_.-.rl. :._ Foa R T T AL W R,
A IS II 7 TR 77 A4 GHITH 0 s VAAAANNN SN NN
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good also for u—ey




Wilson
Hall

Project-X
Booster o
Accelerator H 'g h POWe r'

Tevatron
Campus

Anti-Proton - 3-8 GeV
Pulsed Linac

High Power
Spallation

3 GeV
Experimental
Campus

““““
oty //:—’ """

—

CW Linac

Stage 1 0-1 GeV
Stage 2 1-3 GeV
Stage 3 3-8 GeV

==== Existing Beamline

Main Injector

Good for Mu2e upgrade'

also for y—2ey & p—=3e

O\ {/

1st Conference on Charged Lepton Flavor Violation R. Tschirhart



PRISM/PRIME

Mu-& CONVversion

e To get down to 10™*° and beyond PRISM/PRIME propose
to use an FFAG ring

* This gives the muon beam a small momentum width
which allows the use of one target disk

........
[l

Energy
= =
—=

Time
Before phase rotation (red)
After phase rotation (green)




CLFV In T decays

L

signal side T
% o

» cte” B factories
® T always palr-produced
x fag one T, and

x |ook for LEV:In‘the

other side _ .
v.y tagside




T — "I

Phys. Lett. B687, 139 (2010)

 Based on 782/fb of Belle data
* Virtually background free due

to good lepton ID

e Zero events observed in all 6
modes

90% C.L. upper limits between

1.5x10°%and 2.7 x 108

Mode e (%) Ngg Osyst (%) Nobs B(x1078)
™ —e"ete” | 60 0.21+0.15 9.8 0 <2.7
r~—pptu- | 76 013£006 7.4 0 <2l
T~ —=e putu~ | 6.1 0.10£0.04 9.5 0 <2.7
T S puTete” 9.3 0.04x0.04 7.8 0 <l1.8
7~ =etu u | 101  0.02£0.02 7.6 0 -~ By
T~ s ute"e” | 115 0.01+0.01 i 0 <1.5

E 0.2 ()t —eee g) 02 ()T W
- P :
: “EE N
0’ .. ‘(':/. . : he —‘_‘7;;’.; VA
of o i)
A i
0.2 - I 4=
0.2
0.4
1.7 1.8 17 175 18 185
e (GcV/c.z) m (GeV/é)
> — > — ye— r
6 0.2 (C)t—cpup 6 02 (d)t—=pece
(63} =
L | - < e
0f /g’gﬂ‘} i 0 A}
cesfenBBe - (T 1 TN
B fiiii/
Eriimig gl it
T A Y 0.2 e
0.2 seee o e
0.4 A
LT K1 18 LA 165 17 175 18 185
m,,, (GeV/é) m,. (GeV/é)
g 0.2 (e)v e uy E_{ 02 (rouee
= =
. SRELLLE - _—
of ,::;?"§3f 0 /ﬁx}
cofitenic) A
e R
L 0.2F TE AL
02 tees he
33T 04
17 175 1.8 185 165 1.7 175 18 185
m,,, (GeV/é) M, (GeV/é)
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Charged Lepton Flavour Violation in 7 decays

Results

e Expected & observed limit as a function of branching fraction
e yellow 68% region, green 95% region

e Limits are quoted for the phase-space model of 7 decay
e Variation of efficiencies in Dimuon mass range is small (< 20%)

e Upper limits:

IEEEE———— | HCD IS now

joining forces!

fully charged modes
only

< <
N
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

BR(T — pt w w)[x 10°

e

8.0x10° published
Bt = uTp p”) < 8.3(10.2) x 107° at 90% (95%) CL

little worse than Belle, first upper limit for 7= — p ™~ ™ in proton collider

B. Khanji, LHCb (Milano-Bicocca, INFN) Charged Lepton Flavor Violation at LHCb 8-May-2013 17 /52



Old result for T — uy

Based on 545/fb data

Main backgrounds:

T — uvv and dimuon
events with ISR

94 events found in the
50 signal region, while
expecting (88 +/- 7)
90% C.L. upper limits
— Expected: 7.8 x 10

— Observed: 4.5 x 108

better sensitivity at t/c factory”

Phys. Lett. B666, 16 (2008)

- 1.65 1.7 1.75 1.8 1.85

M, (GeV/c?)

Now updating to the full
Belle dataset (980/fDb)...

18



CLFV searches In T decays

Winter 2012
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SuperKEKB/Belle Il schedule

2014

The Belle Il detector

Csl(Tl) EM calorimeter:

waveform sampling L
electronics, pure

Csl for endcaps \

RPC u & K counter:
“* - scintillator + Si-PM for
- Sl end-caps

2013

Feb. 2013

|
/ SuperKEKB cohstruction

[ Detector upgrade to Belle Il

2010 2011

Calendar
Japan FY

2012 2015

Jan. 2015

2016 2017

4 layers DS Si vertex
detector - 2 layers PXD

(DEPFET) + 4 layers % -

,'Time-of-FIight, Aerogel
' Cherenkov Counter ->
7 Time-of-Propagation

| Belle Il roll in | VXD install
Belle roll out | QCS install
|

Dismantling KEKB

Ji

>

Accelerator tuning

Central Drift Chamber:
smaller cell size, long

(barrel), prox. focusing
Aerogel RICH (forward)

KEKB
operation

lever arm

1 BEAST
Fabrication and tests of ring components }

( T SuperKEKB operation

Physics run

Install and set up

1
Electricity and
cooling facility

" MR & DR
buildings

! here

[ DR tunnel

\»al of Belle I1/SuperKEKB

Linac upgrade / operatlonlfor PF&PF-AR for SuperKEKB, PF, PF-AR
()ﬂ |
[

JU

20

U TURE !

Commissioning starts

: in early 2018.

Shutdown
fot upgrade

IUUIIIIUIIUUII Ull‘ll"lllll'l

- Ty
N 3

—_—te e e 1
2016 2020 2022

Calendar year

50/ab by end of 2022




T — uy background at Belle Il

T Y

04

M,, (GeV/c?) M, (GeV/c?)
180 BG events in total 1800 BG events in total

But people and analysis methods are evolving...




Prospects for T LFV at Belle Il

* Belle Il will collect
~10%! t-leptons (50/ab)

* Sensitivity depends on

W T

the background level -

— 1t — 3] still clean even
at Belle Il

— For Tt — uy better
understanding (?f | uper B faclory
backgrounds, signal A
resolution and : > y
: : : To107 10 I 0
intelligent selections Luminosity (ab™)

are needed




T - future prospects

Y BABAR A Belle
LHCb LHCDb upgrade (est.)

m SuperB (est.) T/C
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D. Hitlin, cLFV Lecce, May 2013




Conclusion

x Researches on Charged Lepton: Elavor Violation
x  Pioneered:by:MEGanciere: B actones
x Complementarity and synergy:- with LHG
x High expectations for discoveries (or constraints)
- Preparations:for-next-generation: experiments going on

x Bright future prospects even beyond



