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u—ey

* Lepton Flavor Violation (LFV) Is strlctly
forbidden in SM

e Neutrino oscillation

)

e
— LF is not conserved 7%2
— Contribute o (mym,,)*
e Supersymmetry Br(p_ey) o=(sif (M >-my?)/m?s,q.)*
— Off-diagonal terms In the slepton mass matrix
_:hfl nt nfgf Just below the current limit
n?:jjil ”52 ni?% Br(x—ey)=1.2x 101
§T§1 g, nfsf

(MEGA, PRL 83(1999)83)
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Other LFV search experiments

* T MY, ey
— KEK, BELLE

— SLAC, BABAR

* L -e conversion
— J-PARC, PRISM project, PRIME
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MEG

L ey decay search experiment at Paul
Scherrer Institut

Japan, Italy, Switzerland, Russia, USA
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Signal and Background

Signal e Background
— Radiative u decay
O
o~ N
% . % N

€ — Accidental overlap
E,=m, /2 =52.8MeV
E.=m, /2 =52.8MeV q
6 =180° e -
Time coincidence 5 z/ Q
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Essentials

e |ntense muon beam
— DC beam is better to reduce accidental pile-up events

« Gamma Detector Liquid Xenon Detector
— Good resolutions
— Capability of identifying pile-up events

e Positron Detector COBRA spectrometer
— Good resolutions
— Low amount of material
— Blind to low energy positrons
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Proton energy: 590MeV
Nominal operation current: 1.8mA.

9| Max > 2.0mA possible.
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MEG Detector

Liquid Xenon
n Scintillation Detector

COBRA Magnet Y I
1
Thin Superconducting Coil ; iﬂﬂmﬂﬁ
L1 ‘ I
[ = — s '
Stopping Target \\ : |

- Timing Counter |
Muon Beam \

’ 1

Drift Chamber

1im

e Liquid xenon photon detector
« COBRA spectrometer — Magnet, DC, TC

e All detector waveforms are recorded.
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Beam Line

Length 10.4 m
Solid angle 150 msr

Momentum acceptance (FWHM) 10 %

Momentum resolution (FWHM) 2 %
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Beam Line Commissioning

COBRA Profile Scan +DNM phi=+0 SEP41v1961

e 2005 mid July —end August Sso0 [ N
— Beam Transport Solenoid (BTS) oo // T
Commissioning 0o [ B e sy
— Bfield mapping 2000 e S <Hf,g?>
— Phase space measurements up to end BTS = :*" ¢ T A —
« 2005 beg November —end December “ oo [ - e N
— Commissioning BTS with Cryo-plant and T ey T -20--"3;"“;;»---
Control system Hortaontol Profie mrm

« BTS automated operation
— Phase Space measurements inside COBRA
» Pill scinti + APD on 3-D measuring machine

* End-caps and insertion system
« Complex design He/Vacuum/N2/Air interface
» Materials minimized Al & CH2/EVAL (background)

Calibration target installation

12 '
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Target System

e Various solutions under study

— Target material
e Rohacell form/CH2 combination
« Complete Rohacell
o CH2 or polystyrene Target + wire frame

DC
Structure

Insertion
Bellows
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COBRA Magnet

« 360A, 1.27T
« 0.197X, around the center
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COBRA Magnet

e Cooling by using two GM- Design field
type refrigerators
— No need of helium for
operation
 Compensation coll to reduce
field strength around the

200

xenor; - .. e
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e Field measurement has
been completed recently
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Liquid Xenon Detector

800~900 liquid xenon
846 PMTs immersed in the liquid
No segmentation

Why Liquid Xe ?

— Good resolutions

e Large light output yield
« W, (1MeV e) = 22.4eV

— Pile-up event rejection
» Fast response and short decay time
« T.=4.2nsec, T ~=45nsec (for electron, no

E)
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Depth Reconstruction

« Broadness of light distribution at the entrance side
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PMT test In LXe

« All PMTs were tested in LXe before installing to
the detector

— Pisa LXe PMT test facility
— Xenon Detector Large Prototype

 QE, Gain, response linearity

« All information is stored in a database for future
use.

Qverlinearity

.INO Zener.
o o o

SR ‘With zener

* ZA1980 PMT |
* ZA2068 PMT

B o T E e T R Y o
Anodic Current (uA)
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Construction Status

. +Cryostat Construction
in progress in Italy

 Delivery in June

* PMT installation and
setup after that

* Ready in September
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Target (CHz2):~280um

« Position resolutions (~300u m) for N
bOth r and Z. Helium /

« Vernier pad readout for z ' i
measurement

e Low amount of material

» Need very precise pressure
Tt ] \ =" (Kapton, Al, He, C,H,)
ContrOI ~1 i R - S A R R ’ ~50um

be
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1C

APD F.E. Board
\

Liquid Xenon

COBRA Magnet Scintillation Detector

Thin Superconductlng Coll

L 1 '
b |

Stoppmg Target i : |'I

Timing Counter

Muon Beam

Drift Chamber

1m

e FIBRES ARE Q.UED AS VELL

e TEMPCRARY ALLM N UM BEAVB ARE USED TO HANDLE THE DETECTCR
DUR NG | NSTALLATI ON
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e PTFE SLIDERS WLL ENSURE A SMOOTH MOTI ON ALONG THE RAI LS




22

TC Assembly

 PMT test completed
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Electronics
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Trigger Tree

| Xe f t L 14 boards
LXe front == s,
face 16 ype ol ; -
(216 PMTs) 4 =
LXe lateral faces o= 5+5+2 boards
back (216 PMTs) 4 in 1 % '—yr: —
lat. (144x2 PMTs) 4 in 1% |
up/down
(54x2 PMTs)4in 1
Timing counters . = 9 boa;d348 1 board
curved (640 APDs) 8in 1% .. __
u/d stream (30x2 PMTSs) ‘4 Tvod> —
1 bqgard
-~ 2 boards
Drift chambers < s
16+16 channels 7 yPe
Auxiliary devices Is
16 channels 7 L a8
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Trigger Electronics

PCB production finished
Currently board mounting in progress
Ready to install in June




DAQ/Waveform Digitizer

R. Paoletti, N, Turini, R. Pegna
MAGIC collaboration

PSI GVME Board
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DRS — Domino Ring Sampler

0.21ns Inverter (“Domino”) chain J )R_otating
e e le e e lep e e e e e e e e [ale signal
. Domino
. . . . . . . .
InpUt 1 “\7 ||\7 “\7 ||\7 “\7 ||\7 ‘l\T f'\T Kin(q
LLL L L L A Sampler
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. |
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Channels
3to 10
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Shift Register —© 40 MHz
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Waveform Analysis

 Q,T evaluation from waveforms

Peak search method

« Pile-up rejection AT=50NS AT=15n5
« Waveform fitting is very CPU time S ofwrwmom Tl 5 oy AR ABAS RS

consuming
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Background and Sensitivity

otal
Radiative decay
Bremsstrahlung etc
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Energy deposit/ 52.8MeV

PILE UP EVENTS
RD+RD dominant
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o Expected sensitivity at 90% C.L.

How Far Can We GGo?

\
\

BEAMTIME=4E7 sec 2 year

YEAR 2006
1 MONTH BEAMTIME
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Schedule

MEG beam time; Apr-Jun, Aug-Dec
DC/TC run with beam; Sep-

LXe
— Setup; -Sep~Oct, Calibration run; ~Nov —
— Ready in Nov

DAQ/Trigger; Ready in Jun
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Summary

ZrbE) RERE FTO  BEE Jeby-bE v-D AT

MEG starts in 2006 |© ° ¢ =

_ 4 MEG Home Page
Detectors are getting |-

ready =
Analysis/online -~
softwares also

Search MEG Weh Site:

i G ’ [ u Google Search
Mailing List O« )8 €
3 This site is mirrore d between PSISwitzerland, IGEPP Takyo, INFN Pisa and UGT vine
F=l Home Page ICEFF Tokyo Home Page INFM Fiss Home Page LG Inine Home Page

For further o
Information, visit I
http://meg.icepp.s.u-to

GEMEEE “NRAT—2ETYIMIITERY—ILROME&ARGUS” 30H%F#%
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