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LeE‘I'on Fla’z/our' Violation

® | epton Flavour conservation is an accidental symmetry in
the Standard Model (SM):

- Not related to gauge structure of the theory:;
- Naturally violated in SM extensions;

® | epton Flavour Violation already observed in the neutrino
sector (neutrino oscillations) :

- Can be explained with a heavy right-handed neutrino;

- Very small SM contribution in the charged lepton sector,
e.g. BR(u— e y) ~ 10%4

unambiguous evidence of New Physics

Observation of LFV for charged lepton would be an
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LFV bezond /’rhe SM

® Many SM extensions predict LFV effects at a measurable
level;

* SUSY: ™ RH‘N\N

- Off-diagonal tferms in 7 7 NG
the slepton mass matrix
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The MEG Experiment




Experimental Signature
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Experimental Signature

® To get 10" sensitivity:

-
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The MEG ExP/er'imen‘r
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Positron Seecjrometer’

® 16 low mass drift
chambers in a graded
magnetic field;

® Goal o(p) ~ 200 keV/c;

Uniform Field Graded Field
T=13T T=06T
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Timinﬂ Counter

® 2 detectors (upstream & :
downstream) for precise
positron timing and trigger; .

g N Timing Counter
® 15 plClSTIC SC'”TI“GTlng bar's Drift Chamber ———=__ .~ _— : : g
per detector read by PMTs: % N ,
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Main Support

- Zz position

Scintillator Slal

- nOT yeT fU”Y Oper‘GTIOHGI H et \“ScintiuatorHousing

PM-Scintillator Coupler




LXe Calorimeter

_Z

® The largest LXe calorimeter in the world (800 liters);
e Fast response: T, = 45 ns for y;
® Good light yield:

- ~75% of NaI(TI);
® Light collected by 846 PMTs;
® Not just a “calorimeter™:

- o(E) ~ 800 keV;

- o(y conv. point) ~ 2-4 mm;
- o(t) ~ 65 ps
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LXe Calibrations

4 N
Charge Exchange (CEX) /LED
T +p—To+n Installed inside
™= yy the XeC
high energy photons for XeC energy & PMT gain
. relative time calibrations - calibration

| a sources

Cockcroft-Walton accelerator |
o Protons on a Lithium Ir.\s’ral!ed. "
P v U Tetra-borate target wires inside the

low-energy photons for Soar
XeC energy & relative Calibration of Q.E., attenuation
time calibration length, position




The 298 Run

® The first physics run, affected by instabilities (frequent
DCH trips, LXe purification on going) - solved now!

® Performances not yet at the goal level.

XeC Energy
from CEX

Paak ZA0Te+05:

-

DCH Momentum
fromu—evv

~4.6% FWHM
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Events / (0.4667 MeV)

Events / (0.0067 rad)

o o o arXiv:
The Flf'S'l' lel"' 0908.2594
e Extended ML fit including SIGNAL, ACCIDENTAL and

RADIATIVE DECAY.

Events / (0.2000 MeV)
Events / (0.0667 nsec)
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BR(u'— e* y) < 2.8 x 101! @ 90% C.L.
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MEG Pers/gec’rives

® New data from 2009 run currently analyzed:

- improved efficiency (factor 3), improved spectrometer
resolutions, higher and stable LXe light yield;

- expected UL ~ 5 x 102
® Continue running in 2010-2011 for the final 103 goal.

Proposal now

]
Planning — Data Taking
I

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Lol
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T LFV at the B-Factories

.. .which are also T factories
o(tt) ~ o(bb) ~ 1 nb. ..
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T VS. 1 LFV

® Different sectors of the NP mixing matrices are
investigated — complementarity

® Larger BR expected
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T—ly

® Require a lepton (muon or electron PID) and a photon;

e Consistency with a T produced ine'e — T* T, in terms of:

Mpgc = \/Ebeam |p:|2 AFE = E: - Egeam

N

N BR(T%uy)<44x108 |
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BaBar Collaboration, Phys. Rev. Lett. 104, 021802 (2010) 18
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BaBar Collaboration, arxiv:1002.4550
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BaBar vs. Belle

e
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BR(T U Y) <44 x 108 p BaBar, arxiv:1002.4550, UL in 10 <
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LFV in Y(nS) decays

_ZZ

® BaBar collected a large statistics at the o |

Y(25) and Y(35): ) y /;_'_
- Sensitivity to LFV in Y(nS) — | I": b N

e Search for Y(nS) — teand Y(nS) — T u:

- 1 high energy primary lepton + 1 track from t decay;

: - wXx /EX*
- Fit to x = P I/E beam * BaBar Collaboration, arXiv:1001.1883
10% &~ ' ! | '

e Y(NS) ™ T

B (107°) UL (107°) 3 -
- S 102 ~
B(Y(25) — e*r¥) 06713195 <32 % - -
B(Y(2S) — ptr¥) 02f15t19 <33 E 10; _;
B(Y(3S) — et7¥) 18+17+08 49 T s ;
B(Y(3S) — p*r¥) —08113H14 <31 01 7



Perspectives at SuperB

® Integrated luminosity (L) of 75 ab! ~ 150 x BaBar;

e Background-dominated channels (T — u y):

- the limit scale with 1/sqrt(L):;

e If the background can be kept below ~ 1 event (t— | | |):

- the limit scale with 1/L;

® Moreover:

- smaller beam size (stronger topological constraints);

- lower boost (larger acceptance);

- possible beam polarization;

-

~

Process

Expected
90% CL upper limit

e

B(r — u7)
B(r — e9)
B(T — ££7)

2.1 x 107°
2.7 % 107°
2.3—8.3 x 10719
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Other Per'sB//ec'rives

® Best sensitivity fo NP scenarios could be reached in the
searches for u — e conversion in nuclei

I"I' — e Detector Solenoid Mu Ze
i g u+ Al > e + Al
Focianagnetic _ Transport Solenoid
Calorimeter
Tracker Stopping
Target
Production Solenoid
PRISM/PRIME Collimators

H+Ti—e+Ti

Proton

Beam .
Production

Target

Mucns

=

§\lﬂﬂﬂﬂ T ¥ 0
%ﬂﬂ]ﬂﬂ G

a N I'(u~N —e N)
B N N) =
filp N = e N) I'(p~N — vN')

SENSITIVITY ~ 1077- 107
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Conclusions

e
The search for LFV is one of the main challenges of particle
physics;

An observation of LFV for charged leptons would be an
unambiguous evidence of New Physics;

u and T sectors provide complementary information;

LFV searches complementary to direct NP searches at LHC;

Main programs: .

- H— ey at MEG: Indirect sensitivity
- T LFV at the (Super)B-Factories; " tothe TeV scale

- U — e conversion in nuclei; y
B
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LFV in Y(nS) decays

® BaBar collected a large statistics at the o

Y(2S) and Y(3S): ) y AT
)
- Sensitivity to LFV in Y(nS) — | I": b N

e Search for Y(nS) — teand Y(nS) — T u:

- 1 high energy primary lepton + 1 track from t decay;
- Fit to X = p/Epean -

BaBar Collaboration, arXiv:1001.1883

B (107%) UL (107°)

B(Y(28) = etrT) 06715705 < 3.2
B(r(28) — p*rF) 02715119 <33
B(r(3S) — e*r¥) 1.8F17H08 <49
B(Y(38) = ptrT) —0.8T1°F1% <31




H— e conversionvs. U — ey

e

10—13 _I
Z
A A
1071} T
- _
'5 Al
X0

T T
Br(u - ey)
INVERSE SEESAW MODEL

Deppisch et al., Nucl.Phys.B752:80-92,2006
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Beam Polarization

® Beam polarization modifies the angular distributions of signal
and background in T decays:

® Angular distributions can become discriminating — bkg.
suppression.

[1+] [
E 900F
e F
Y goof
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7

ttrest frame

helicity angle for muons
emitted in the forward
region
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