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Charged lepton flavor violation

® Standard Model. L 2 3
® Flavor violation can happen
in quark & neutrino sector. quark

. . mixing
® Charged Lepton Flavor Violation (CLFV)
prohibited.

® Beyond Standard Model.

® CLFV is predicted at a detectable
branching ratio in some BSM models
(SUSY-GUT, SUSY-Seesaw, etc...)
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® Experimental search of u—>ey
® Expected to be Br(u—>ey) =1012-1014in BSM.

® Best limit before MEG: 1.2 x 1011 @90%C.L.
give by MEGA (1999)
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LLI—>ey search
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L beam rate (L beam rate)? detector resolutions

(energy, opening angle, timing)

Intense DC muon beam & good detectorresolutions
are the keys to search for u— ey.
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MEG experiment

® MEG experiment was carried outin 2009-2013.
® World’s mostintense DC beam at PSI (Switzerland).
® Positron spectrometer

® Gradient magneticfield + segmented low-mass drift chamber
+ scintillation timing counter.

® |Xe y-ray detector e T T
—> MEG result with full data set: el | @ Obtained 00% UL
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MEG |l experiment

MEG Il : Upgrade of MEG experiment

® Muon beamintensity  :x2 (3x107=> 7x107 u/s)
® Detection efficiency ' X2

® All detectorresolutions :x1/2

Improve sensitivity by
one order of magnitude

“The design of the MEG Il experiment”,

Eur. Phys. J. C (2018) 78:38 Lig
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Cylindrical drift chamber

® Tracking (momentum, emission angle, vertex reconstruction) of 53MeV e*
® Unique volume cylindrical drift chamber
® Low-massto reduce multiple scattering
® More # of hits per track for better tracking precision
: ~20 (MEG) - ~60 (MEG II)
® Reduced material on positrontrack before hittingtiming counter.
: X2 e* efficiency from MEG

Gas: He:iC4H10=85:15
1280 drift cells, cell size 7mm
stereo angle
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Pixelated timing counter

® Timing measurement of e*.
® Consists of 512 fast plasticscintillators.
® Readout by 6 SiPMs on each side.
® Connected in series to reduce # of channel.
® Good resolution by multiple hitinformation.
® ~35 ps timing resolution achieved.

12 cm

BC 422 12 x 4(5) x 0.5 cm3
*  Readout by SiPM (AdvanSid)
J SiPM 6-series connected
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| Xe y-ray detector

® Position, energy, timing measurement of 53MeV .
® [Xe scintillationlight read out by photo-sensors.
® Ey resolutionin MEG was limited by non-uniformity of readout.

‘ 1.8
® 216 PMTs on the y-entrance face - ‘:‘0 .
are replaced with 4092 MPPCs.

®Better granularity & uniformity
— Better position

& energy resolution.
® VUV-sensitive MPPC newly
developed with HPK.
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Hamamatsu S10943-4372
PDE (A= 175nm) > 15%

‘ 12X 12 mm2 §
Ru i}y MPPC ‘

~1 m? is covered by MPPC !
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Current status

iquid Xe y-ray detector
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Current status

MEG experimental area (from Downstream | o #

o o
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Current status

Cylindrical drift chamber

# of p.e. (log scale)

“‘\‘ Typical y event
\ Energy : ~45 MeV
* Conversion depth : ~2cm
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Prospects

® Engineeringrun of MEG Il will be donein 2019,
followed by physics DAQ.

% R
é 90% C.L MEG 8011 5o Discovery i
® Expected sensitivityof MEG Il : 6 X 10 & | 36 Discovery
(3 years DAQ) o | —90%C.L. Exclusion |
N - R
PDF parameters MEG MEG I EEILL2N {‘"” __________________
E. (keV) 380 130 AN
B+ (mrad) 9.4 5.3 L S
¢+ (mrad) 8.7 3.7 \ T~ T
_13 : \ ‘ : T~ :
Ze+ [Ye+ (Mmm) core 2.4/1.2 1.6/0.7 10 R W S S SO st S S——
E, (%) (w>2cm)/(w<2 cm) 2.4/1.77 1.1/1.0 \ _____ —
Uy, Vy, Wy, (Mm) 5/5/6 2.6/2.2/5 \
fery (PS) 122 84
Efficiency (%)
Trigger ~ 99 ~ 99 MEGII in 3 years
Photon 63 69 10—14||||||||||||||||||||||1|||||||||||||||||
e* (tracking X matching) 30 70 0O 10 20 30 40 50 60 70 80 90 kmo
WeekKs
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Summary

® MEG experiment searches for p—>ey.
® Lepton flavor violating decay of muon.
® Promising BSM search.

® MEG final result : Br(u—>ey) < 4.2 x 1013 at 90% C.L.

® Preparation of MEG Il is going on.
® Completed construction of all detectors.

® Engineering run from 2019.
— Sensitivity 6x101* within 3 years DAQ, once physics run starts.
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Backup




VUV-sensitive large area MPPC

Hamamatsu S10943-4372

MPPC for MEG Il LXe detector
has been developed in collaboration

with Hamamatsu Photonics K.K. P y
©
VUV-sensitive (PDE (A=175nm) > 15% )
®Scintillationlight of Xe is in VUV range Y,
] . ] - 50 um pitch pixel - quartz window
®Realized by removingthe protection - crosstalk and afterpulse for proteétion
layer of resin, optimizing optical suppression (VUV-transparent)
matching b/w LXe and sensor surface, guttalguanch resister - CefRITHECkaBE
and thinningcontact layer. PDE vs. Over voltage
03— 11—
E r p"e/,- .
- 025 ”7/!)
Large sensitive area (12 X 12 mm?) i . Q
®To keep the number of readout channels 021 % % <H % % # E
manageable. CL ! -
®Discrete array of four 6 X 6 mm? chips 01" E
®Fourchips connected in series 0.05F black: MPPC #6116
at readout PCB to reduce long time constant. L ea cMrReReL
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[ Xe y-ray detector

® Detectorcommissioningisongoing.
® Sensor calibration & alignment, Xe purification, etc...

® y-ray from SM muon decay was successfully observed.
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Radiative Decay Counter / Readout electronics

Radiative Decay Counter
® Detect low energy e*, associated
with BG y.

RMD backgrounds (Radiative Muon Decay, p = ewY)
A

S ESS 0252020000 main source of BG y

RDC (US)
not approved yet

RDCiDS)

...................

Michel e";

-

Readout electronics

® Integrated trigger and DAQ system
designed for MEG II.
® System demonstrator successfully
tested.

— Start mass production soon.
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