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The MEG experiment, located at the Paul Scherrer Institute (Villigen CH), searches for
u—>ey by stopping the most intense muon beam available in the world on a thin
target.
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4. [Theoretical motivations

The p— ey decay violates the lepton flavor conservation and it is then
strongly suppressed in the Standard Model.
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#. The MEG experiment

Apparatus devoted to the pj——eY search
Detector paper arXiv:1303.2348
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Data sets

Stable run 2009-201 |

First analysis of 2009-2010, BR<2.4 x 10-'2 PRL108 171801

A new analysis of 2009-2010 data, with improved analysis
methods, and an analysis of 2011 data have been just
performed
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4. Physics Analysis overview

> observables: E, E. t..,0., ¢cr
e Signal
* Monochromatic photon and positron £, = £, = m, /2 = 52.8MeV
* Back to back ., = 0., =0
e Coincident t. = 0
e Accidental background (predominant) Hate o RZ
accidental coincidence of Michel positron (\—>¢ v v) and gamma (from

radiative muon decay, Annihilation in flight, Bremsstrahlung)

* Radiative Michel decay background ftate x R,

E, [MeV]

* Maximum likelihood analysis to extract Nsig
* Blind procedure




+. Detector Performances

Photon Energy resolution Positron Energy resolution
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£ Recent Improvements

® New track fit algorithm based on Kalman
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Filter technique z od
o new
® 7/ % more positron efficiency .
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® Reduced tail in resolution function |
%
® per-event error matrix introduced in 10—
likelihood analysis E. (MeV)
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<. Maximum likelihood
analysis

® Analysis region

A8MeV < E, < 58MeV  50MeV < E. < 56MeV  |0c| < 50mrad |¢e~| < H0mrad
te~| < 0.7

® FEvent by event PDF
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® Confidence interval for Nsig

® Frequentist approach with likelihood profile ratio
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dh Sensitivity

Estimated from pseudo experiments generated
according to PDFs (Toy MC) and including

systematics
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Events / (56 psec)

Events /(4 mrad)

Likelihood fit

2009-201 1 all combined
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=+  Confidence interval

Consistent with null hypothesis

Confidence Intervals - Profile likelihood ratio
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arXiv:1303.0754 (submitted to Phys. Rev. Lett.)
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£ Theoretical constraints

BR(u—ey)x10"

B- physncs constramt F

G.Isidori, et al., PRD75(2007) 115019
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4 MEG upgrade

U

Approved at PSl in January
2013

A higher beam intensity

Single volume drift
chamber with stereo angle wires
configuration

Scintillator tile timing counter
(pixelated TC) with SiPM readout

SiPM readout in LXe calorimeter
with a larger fiducial volume

s
Thinner target or active target

Re-designed trigger & DAQ

BT
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expected on the sensitivity

2013

MEG upgrade

Design

2014

2015

=

PDF parameters Present MEG  Upgrade scenario
e’ energy (keV) 306 (core) 130

e’ @ (mrad) 94 5.3

e' ¢ (mrad) 8.7 3.7

e' vertex (mm) Z/Y(core) 24/1.2 1.6/0.7

y energy (%) (w <2cm)/(w >2cm) 24/1.7 1.1/1.0

y position (mm) u/v/w 5/5/6 26/22/5
y-¢* timing (ps) 122 84
Efficiency (%)

trigger ~ 99 ~ 99

y 63 69

et 40 88

2016 201
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Conclusions

With the 2009-201 | statistics MEG established the
most stringet upper limit so far on BR(H——eY)

5.7 x 1013 @ 90% CL

The statistics is expected to be doubled by the end

of summer 2013 (expected sensitivity 5 x 10" @
90% CL)

An upgrade of the experiment is expected to
improve of an order of magnitude the sensitivity and
it is planned to start in 2016
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What’s new

Hardware improvements in 201 | run
® Improved LXe calorimeter energy calibration

® Better measurement of detector position

Improved analysis algorithms
® Reduced drift chamber noise with FFT filtering (better angular resolution)

® New track fit algorithm based on Kalman Filter technique
® 7 % more efficiency
®  Reduced tail in resolution function

®  per-event error matrix introduced in likelihood analysis

® Improved pileup elimination algorithm
® 7 % more efficiency

® |ess pileup
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Analysis summary

Upper limit
(90% C.L.)

|.3%[0-'2

Best fit Sensitivity

2009-2010 XERITRE | 3% 012

201 | 0.35%10°12 | 6.7x103 | [.1x102

2009-2011 EYITILE 7.7%10°1




