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LXe detector Upgrade
Inner face PMT — UV-sensitive SiPM
Better energy & position resolutions

S This talk

g,\,\ — Radiative Decay Counter (RDC)
. = Tagging gamma BG from RMD
— BG suppression

VEG ZH 30pSD-2

- Finished data taking in August 2013
- Final Expected Sensitivity ~ 5x10-13

Liquid xenon y-ray detector
5\

Bcarv’- transport solenoid

Pixelated Timing Counter e '

Better Timing Resolution
Less pileup
Flexible design

71 28aTH-5 iyl . E—

Stereo Wire Drift Chamber
Higher efficiency

Less MS, BG y generation
High granularity

T Drift chamber

Timing counter

Upgrade proposal was already approved by . COBRA imaguiet
Paul Scherrer Institut (arXiv:1301.7225) '
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ZMEG Radiative Decay Counter o
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E, > 48 MeV

-=2L—3h56(F40% sIERSRIEFNHHTFEND

Ve
Il I B B BN Bn . - COBRA magnet Y.
g E < 10 MeV (\w
LXe detector

Upstream : scintillation fiber Downstream : plastic
or scintillation film scintillator + GSO crystal

10-15% expected sensitivity
improvement in MC !

y from RMD

IJ beam e* from RMD ~20cm 0. ; Background
\F 016 1. et Background with a selection
'.‘ 0 145_ e Signal 3
' (Acmdental e* from Michel ) 0. - =

Drift chamber °
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Mu“E Gnmma Collaboratlon ation
100 crystals (20x20x20mm)
SiPMs are attached on the back face Prototype

size : 1/25

efficiency for RMD tagging : 2/3

L

2x6x0.5 cm?3

10 Plastic scintillators (200x20x5mm) . s connection
SiPMs attachod at both ends directly or using light guides

RDC DS full size (base design)

MEGIKREZBRIRICTONY I TZKEL, T —YER
- BE—ABETIBFIORF vV (z = 60~142cm, 1x107)
- MEGRIRD E—LEE (z = 142cm, 3x107)

- MEG IICEELTWB E—LRE (z = 142cm, ~8x107)

Muon target

Insertion system

N

Readout & HV
x 8 channels
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Nal(T1) GSO LYSO
3.67 6.71 71
2.6 1.38 1.12
Decay const., ns 230 30-60 ( 41 i |
Max emission, nm 415 430 420 |
Relative LY 100 20 Ca0-80)
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B®MEG  Long PS Prototype e -

Setup B ; %0Sr (0.55, 2.3 MeV e’) =0ES D
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EMEG LYSO/ GSO Comparison

* GSOK D ZMR%E
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HV (66 -67 V)
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SMEG LYSO/G50 Comparison
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WMEG LYSO/GSO Comparison ¢

Mu-E-Gamma Collaboration
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EMEG  Summary & Prospects
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EMEG . MEG Experiment

Mu E-Gamma Collaboration
e G —

direct-current muons
3x107 ut/s stopped on target

Beam transport solenoid

1.3 MW Proton Cyclotron

Stopping target the world most powerful beam

/ Drift Chamber o

) made of ultra low mass materials
n- -

Drift chamber

Timing counter

COBRA magnet

LXe gamma-ray detector
good efficiency&resolutions

COBRA magnet
special graded field to detect signal e* e’

COnstant Bending RAdius

Timing Counter

%%WW . MQ/ Determine impact‘ time of positrons

@ (b)

|
|

Z?g‘ - = =
\ I —_—
(c) (d)

2014.2.12 Interview @ IHEP, Beijing




EMEG

Mu - F Gamma Collaboration
e —

Performance Summary

( Observables in Physics Analysis ) Table 5.7: Performance summary.

20144:3H28H

Variable 2009 2010 2011
Gamma Resolutions
E, (%) 19 (w>2cm), 1.9 (w>2cm), 1.7 (w>2cm),
24(w<2cm) 24 (w<2cm) 24 (w<2cm)
U,V (IMm) 5 5 5
w~, (mm) 6 6 6
t. (ps) 96 67 67
Positron Resolutions
(E. (MeV) 0.31 0.32 031 )
. (mrad) 6.6 7.2 75
0. (mrad) 9.4 11.0 10.6
Yo (mm) 1.1 (core) 1.1 (core) 1.2 (core)
Ze (mm) | 1.9
t (ps) 107 107 107
Combined Resolutions
(b, (mrad) */t5%x—51B9@ES 8.9 9.0 8.9 )
fe, (mrad) 15.0 16.1 16.2
te, (ps) 156 123 127
oy
e, (%) 63 63 63
€. () 28 35 31
erg (%) 91 92 97
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AMEG Upgrade Plan % (e 4

NNNNN F—qumn Collaboration
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BEMEG  Tracker Upgrade (1/2)

Mu-E-Gamma Collaboration
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BOMBEBERT W

Large number of hits

cellbftr
Entries m«m
Mea 2739
R\ls 9.198 |

500

Expected Performance

400 1
- Red: new tracker Momentum ~130 keV (350 keV)
' T~ Angular ~5 mrad ; ~5mrad
< N> =
. (Bll:ck' cur(')rint one) A, g
100 ' Vertex ~1.2 mm ; ~0.7 mm

(1.8 mm; 1.1 mm)

DC-TC matchina eff. ~ 90 % (41%)
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BMEG Timing Counter Upgrade (1/2)

Mu-E-Gamma Collaboration )
RS e —_——————— - E————

tillator 29 cm

oy

2l 109 mSCin

~250 counters X2 (upstream, downstream side)

4

o

Present Upgrade
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