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N LeE’ron Flavour Violation ®

¢ Lepton Flavour Conservation is an accidental symmetry of SM:

¥ Not related to the gauge structure of the theory Observation of cLFV would
be an unambiguous evidence

of NP beyond SM
€ LFV already observed in the neutral sector: neutrino oscillations

¢ Naturally violated in SM extensions

€ LFV in charged sector could be mediated by

¥ neutrino oscillation in SM extensions with massive neutrinos ---> unobservable
¥ through RG evolution even if theory is LFC at high energy scales (SUSY, ED,
unparticles, etc etfc) -
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#4.Charged LFV processes

Model independent effective cLFV Lagrangian

my, K

LoLpy = DA aro e, F1'Y + TESIE (upy"up + dpy*dy)
new coupling contact tferm
(SUSY, heavy v) (leptoquark, Z'...)

1 — ey T — WY (9—2), pN —e N p — eee
T — ey

€ cLFV processes are a wide field of research
€ LFV decays

- Muon to electron conversion in matter
€ Anomalous magnhetic moment

R I
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In order to reach O(1013) sensitivity,
unprecedented detector resolution at these
energies and accurate monitoring and
calibration of detectors needed
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&4 A needle in a haystack®

....only that our haystack is at least

as b

g as 4 Cheops Pyramids.....
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&4  MEG inanutshell

- Most intense DC muon beam of
3 x 107 muon/s at Paul Scherrer
Institut, Switzerland

- Eur. Phys. J. C 73 (2013) 2365

im

COBRA Magnet
\ Drift Chamber

¥ Quasi-solenoidal spectrometer
& low mass drift chamber for e*
kinematic measurement

“—

. ] ﬁ [ ¥ Scintillator bars and fibers for
‘ e’ timing read by PMT/APD
ray Dotector | : X [f ¥ Liquid Xenon calorimeter for

photon detection read by PMT

§ ~107 fully efficient trigger bkg
A A RI\' suppression
— - ) — -~ — Gradient B field instead of

- ool eyt uniform B field for good
et quickly swept out o? grsrtn?sr;?onegn;gsra 'US Independen momentum resolution and

high pile up rejection
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~ nES beamline @PSI
~60 collaborators

COBRA SC magnet

LA
~  Drift chambers
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nalxsis Technique »

e ¢ Blind analysis technique adopted:

€ Events inside a signal region of Ey and te, not used for
analysis development

¥ Background and signal characterization from sidebands:

€ accidental bkg fully defined from sidebands data
¥ RMD from low energy Ey sideband

*===% ¥ Extended unbinned ML fit of Nsig, Nrmo and Nbkg
et & Observables Ev. Ee. Tey, ey, ey,

T,, (nsec)

€ Number of muons stopped on target: 3.6 x 1014 (2009-2011)

€ Count unbiased Michel sample in physics data simultaneously with the signal

€ Count RMD sample in E, sideband (independent sample) for consistency check

¥ Independent of instantaneous beam rate and insensitive to acceptance and efficiency

trig TC DCH

N E ¢ A € 1 1
+ + _ sig evv evy evy evy

BR(I-" — € 7) - chD X P X Etrlg X ATC . EDCH A ’Y,

e |
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. 2009-2011 Combmed Result g
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€ 2011 data with improved DAQ efficiency > 96%
¥ 2009-2011 data analysis improvement

| Pr'éffi le
leellhoo

| '.(Fe'_}dmcm -Cousins

¥ Event by event positron pdf and careful treatment

lbu-(l el o)

of correlations + 10 %

2009

- 2010

- 2011
— 2009-2011

¥ Improved reconstruction

Ald ll.l-lt-l.l-il.l.kl.

¥ new photon pile-up rejection algorithm + 6%

£ il a0 ¥ : : : : 0
s 10 new positron Kalman filter tracking algorithm +6 7

Branching ratio
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G. Isidori et al. Ag,+1(2)a ‘CMSSM with ve and S. Antusch et dl,
SUSY seesaw JHEP 0611:090 2006
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s Present C

& Obtained 9% UL
s 05 UL sensitiviny

. tlo

Ozn

Will double the data again
by thissummer
3.5 months
in 2013

e M discoveny

Branching ratio
=

s 2011

Will be the best output
from LFV atthe pointof g5 . 7x10-18

23TeV-LHC |
40 1 1

k factor
= SES!

(x101)

2008

2009 1 0-13 ..................

23l 0
_M_E_w—ow ’ . Acctfg?ulatcd lfg‘:) days

2012+2013

MEG will saturate its sensitivity
with the current run
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&4  MEGUpgrade

Gantt chart 1: Overall MEG Upgrade Scheduke

Year A. Baldini et al, arXiv:1301.7225
' - .2 ] 1 | ] 1 1 T | 1 ] 1
.-
I""‘i"_ E) 90% C.L. MEG 2011 5o Discovery
Construction ; £ 30 Discovery 1
: : 7 ; : £
Engimcering Rus :] g 12 —90% C.L. Exclusion
S e SRR IS S—— | E 107 H
K > ' — -2

‘ 12 | upgraded MEG T
¢ Key elements: ‘ - \
| P

¢ Exploit existing apparatus and well established collaboration team for | i
low costs and early realization (time scale ~5 years) Lol f

€ Increase beam intfensity x2-3 -
sensitivity goal

¢ T ffici 2
mprove efficiency x ~Bx10-14

¥ Improve BG suppression x30 through:

Upgraded MEG in 3 years

€ resolutions: (e* mom x2)x(y energy x2)x(angle x2)x(time x2) =32 qgreboe-l oo 101
0 20 40 60 80 10

¥ possibly identify positron from radiative decay to tag BG weeks

Fully approved by all funding agencies and given the highest priority from PST

will ensure that PSI keeps its world leadership in the study of this process. The Committee
approves the upgrade proposal and expects that, after the upgrade is successfully completed,
MEG will be given the highest priority in 7E5.

T —

@ |
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MEC not uniform light collection
. -> extend acceptance for edge events

and improve resolution for shallow/

. 7 evin‘rs
very small signals on DC cathodes

2.
stability

~ \/L
*

5. time resolution highly affected by tracking performances
--> need to improve DC-TC transparency and matching

,
'
]
1. ——>need to improve resolution and AV
. v
'
»
+

increased

Upgraded . g
MEG ncreasad LXe v granularity on LXe
acceptance
7 front face
higher beam - b
infensity . increased tracker '.f
1. thinner ’ra£ge‘r\ ~ granularity and

resolution

| \/ \ 4.

tracking up to TC \/
’

5 _increased TC
granularity




Maximum _Single-volume stereo-wire drift chamber

integrated charge

O High rate tolerable, long stability - ——

for 3 year running is

032 C/ O More hits with small cells, higher resolution
' cm @ 1200 sense wires
€ 130 um hit resolution ,
O Higher transparency to timing counter oy
€ Double the detection efficiency wyy
@ Less y-BG yield

@ Precise reconstruction of path leg N\
(hi?‘hertiming resolutio O 200 - 140 ym Lo \\\i»}:\
¢ 1.7 10'3X° pertra O Or, make it active with ;“\ g

w scintillator fibers (option) . -f AN
4&“4. .

..'(".’,' L
< S My

N e "‘ timing counter
~ Array many ultra-fast plastic
P scintillator counters
pr SiPM readout
High resolution with multiple

counters hit

Cluster cJ)unting

Expected resolution 30-35 ps no

Momentum (keV)

Angular (mrad)

L ° o
A
. o . o

Vertex (mm)

Efficiency to TC (%)

w 76 ps




Photon Side
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ges’r UV- senSI |PM with 1P % ﬁ.i BCA22

6x3x0.5 em’

coufTG and > 15% POE! -zt [ | IRyl
3 - "\.single counter

Q

* 3x3 mntf prototype

® 12x12 mnf prototype _
& 14% P
12% PR

detection 0% .

8%

- | ’PDE 17%

o Y"""J."'v‘\‘»).-_.‘,,, Aaisain e 4%

Toww 2% fop 12x12 mm?

PR iy ey et " ) ol *\  Single counter and prototype
Over Voltage[V] TS T— .
Development and test of large area UV- 2 cognfer |9J|bec}Q test | development and test of different

enhanced MPPC with Hamamatsu Photonics e SiPM types

(T, =Ty /2 (sec)

Several long and small pr'o’ro’rygef. test ... T

w X-uy tube Cr X-ray tube
Flow 40 ccmin Flow 5 comin

@ single hit resolution wisey | oy | ey | oy
2 ageing : |
2 FE electronics
@ mounting procedure
s O wire type and cell stability O S L 1

tested up t0 0.5 C/cm
w/out any problem O
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4 Sensitivity Comparisoncs

~ s . . . ~7000m— _ —— T
3 [r VS [ -> e conversion in nuclei St VS W ->eee r Mu3e phase 1T
< d = ! ]
. de Gouved of al Project X222 <O goal

. N Pt | 4000T B(u — eee)=1 o€ ]

Prog. Part. Nucl. Phys.
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.......
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71(2013) 7592 “"B(u— e conv in ZA)=10"" o UPGRAD |
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' Mu2E & COMET Goal !
_________ B(u — e conv in ¥Al)=10"°] . B( —‘>“tgee)=10"4
""""" * 1000R\\\ DA T 3e phase |
| ~ ~ so0f MEG 2009-2010 . \Z\ \'°- PT
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K
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MEG upgrade goal is competitive with next generation experiments
for “dipole-type" coupling !l
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#Conclusions & Prospects s

¥ MEG latest result is the most stringent UL on cLFV process (improved by factor 4)

BR(L*— e*y)<bh7x 1013 @ 90% CL I

€ MEG 2012-2013 dataset will double the statistic

Expected sensitivity with full dataset ~ 5 x 1013

¥ MEG upgrade for the improvement of one order of magnitude in sensitivity has
been approved by all funding agencies and given the highest priority by PSI

¢ Several ongoing R&D activities, already showing very encouraging results

Upgrade proposal sensitivity ~ 5 x 10714
on a time scale of 5 years (end 2018)

NN I
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Backup slides
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] Keep 3 keys of MEG
® .
U » ra ¢ - %A ) 1. World’s most intensity DC u beam @ PSI
I | 2. Innovative liquid xenon y-ray detector
3. Gradient B-field e*-spectrometer

Cylindrical Drift Chamber

i 4%

" .
. \ ) r 'J{".
> ) /.‘{(_,'!" o
Vg v
' A )

& Pixelated
Timing Counter

Liquid Xenon
Calorimeter

AT k. /10 EDe LD Viasadoa 11NNV AMA [/ Thc 1t . 8




ATrigger & DAQ upgrade

e |Increased number of channels (DC
+1000, LXe +3000, TC +200)

* higher bandwidth for timing, DC cluster
recognition

e 2 GHz waveform digitizer for all signals
e WaveDREAM board

* @General purpose board

» DRS4 waveform digitizing technology

»  splitter + trigger H R ?

&‘ ' ADC
» dedicated fast comparator for self trigger F >_ L D : 3 )
and FPGA for complex algorithms e s
* improved clock synchronization — timing ‘|3 7 >‘ [°£-:°'L>‘3—’° _'FJ‘ =
* Trigger algorithm the same as MEG
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M Additional possible bkg suppression

Detect this e* to tag BG

Yo {‘Detect this e* to tag BG

¢ Two counters at both ends of the detector
& Detect low energy e+ coinciding with a high energy v

¢ Typical ¢ bending radius is smaller than 4-9 cm

ldentify AlIF-BG by depending on 2-position
1. Detect e* trajectory before annihilation Energy Gepostin LXe > 0 9xM2

2. Test correlation withy e s —

This algorithm will work better with e 0 B
upgraded tracker | B AF oo fom TAR

Upaated detecion B AFTAR 0-th tern
+ AIF atsorber B AFTAR > turn
+ RDC*

¢ 15 ) 45 .
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TABLE XI: Resolution (Gaussian o) and efficiencies for MEG upgrade

PDF parameters Present MEG  Upgrade scenario
¢” energy (keV) 320 110-140
¢* 8 (mrad) 11 5-7

¢’ ¢ (mrad) 7.2 5-7

¢* vertex Z/Y(core) (mm) 2.0/1.1 1.5/1.0
y enegy (%) (w > 2cm) 1.9 1.0

y position (u, v, w) (mm)  S5(,v), 6(w) 2

y-¢* timing (ps) 122 75-90
Efficiency (%)

trigger ~ 99 ~ 99

¥ reconstruction 59 59

¢’ reconstruction 40 85-90
event selection 80 85

ltem cost (k euros)
calorimeter

timing counter

DAQ

drift chamber 786

total 3600
~ 307 of original MEG budget '
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4 Future Prospects s

mu2e COMET DeeMe
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#The PSI ED beam & target (g

¥ Most intense proton DC beam in
MEG Beam Transport System /; ------------------------- . theworld:2mA @ 1.3 MW

Em ¥ 28 MeV/c "surface muons" from
T o] T S

——" decay of m at rest

Cockeraft-
-

Wi
tem
Meering Degrader
System in
uu
-

Walton

| ~* ¥ Wien filter for e/u separation

l}
s

sl " ¥ Solenoid to couple beam with the
COBRA magnetic field

¥ Need enough material for stopping muons but
low bremsstrahlung for signal positron:

¥ degrader 200/300 pm + target 205 ym
¥ 20.5° angle between beam and target
¥ material with high radiation length Xo (CH2)
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4 Liquid Xenon y detector s

¢ First ton-scale (~ 900 L) LXe calorimeter in
use in the world

H.V.

Hetnge«atoe < gna]s

€ Pros il

Cooling pipe == 7
‘5 High light yield (~ 75% NaTI) ‘
¥ Fast response (Tdecay = 4D ns) " ["
¢ High stopping power (Xo = 2.8 cm)
‘5 No self absorption N
€ Uniform, no segmentation, no aging ' o o

$ Challenges

Vacuum
for thermal insulatior

@ Vacuum ultra violet (178 nm)
€ Low temperature (165 K)
| ¥ Need high purity
¥ Measure photon energy and time and position
of conversion inside the LXe |

e
.
i
e

| proposal

€ 0e/E<2 % @ 52.8 MeV 1.2 %

§OT=67pS 43 ps | ]
€ o = 5-6 mm 3.8-5.1 mm | B

R |
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& Drift Chambers s

€ 16 chamber sectors, 2 planes each

/\ ¥ Staggered array of drift cells
¥ Helium:Ethane 50/50 mixture

€ Ultra low mass chamber to suppress MS
that limits momentum and angular
resolutions

€ 125 um cathode foils with Vernier
patter for Z hit position
€ ~0.2 % Xo along e trajectory
¥ Reconstruct e* momentum vector at

target with Kalman filter technique
proposal

¥ 0e/E~0.6 % 0.3 %
= oe ~ 10 mrad 5 mrad

X : sense wire

o : potential wire @ Op ™ 7 mr'Cld ) mr'ad
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sl

€ Positron time measured by timing counter:
2 sections (upstream & downstream) of 15
bars each read by fine mesh PMTs

€ Further z iImpact position measurement
with scintillating fibers read by APDs

€ Crucial for positron time measurement:

Time Measur'emen’r

goal ~ 50 ps bar(BC 404)
Peak of radiative muon decay #fine-mesh
2 fl/l """ ; PMT
£ __ | Physics data ]
c2§00~ \ E
= low-E region ~ : .
- o \ 2 € Muon decay time:
zzoom o E |
gmz.uw Srrptpytapbbeit € TC hit time + e* flight length from DC
[ — \ Accidental € LXe hit time + v flight lenght
1000 - mean = 6%+ Sps =
N sigma=124+5ps | - background g
N 3 Nrd =5011+166 | - Tey = Ter - Ty
IS L

N { | ® O1ey = 124 ps from RMD
l(nscc)
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&  Trigger & DAQ  ©

¥ DAQ
¥ Custom WF digitizer DRS chip design at PST [ Live time - online efficiency plane |
€ Sampling speed [800 MHz, 5 GHz] : ' AN\ | 1
*0.9
¢ Bandwidth 1 GHz % ’ & ~0.9

o
©

W WY ) )y A

¢ inter-chip synchronization < 30 ps

0.8
0.85
¢ Trigger experimental requirements N -
¢ 0(107) background suppression 0.75 = N\ = ......... -
€ >95% efficiency on signal . NG -------- .
€ Maximum latency ~ 450 ns S e 0.5
¢ Flexibility for physics analysis as well as R 0.4

calibrations 0.55

€ MEG choices

0.3

' 0

0'3.5 055 06 065 07 075 08 085 09 095 1

€ 100 MHz digital conversion of input signals onine effielency

¥ Selection algorithms on FPGAs Trigger improvements through time

€ Use of fast detector, LXe and TC: thanks to improved online resolutions
¥ E,>45 MeV ---> rate 2 x 10° Hz (DM improvement) and multiple buffer

€ At between LXe and TC --> rate 100 Hz readout implementation (MB)

¢ Collinearity based on LUT tables --> 10 Hz

D I
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HACW and CEX calibrations s

p . 5118 —> 612C** + Y - ,_U
4.4,11.7, eex*x —, 12¢ y
16.1 MeV ¥
at the Cyy .
same time — : Photons from

b 2 | ndf 562.4/127
, | o7 o sse - Charge EXchange
Target of Li2B4O7 allows both e | ; )

arg 7 p1 1.279 + 0.0106 el : r'eClC'l'lon

calibrations at same time

.............
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A Alighment o

® ‘5 T ;
¥ Good alignment is crucial to reduce ools .
: : : ¢ Optical surveys
systematics on relative photon-positron angle & DC: Millipede (a la CMS)
€ No back to back source for calibration with cosmic rays + Michel e*

¥ Nonetheless, we improved alignment inside and Target holes

$
among detectors : LXe: Pb collimators
€ DC- B field - target - LXe B field: r.'esolu‘rlons and
correlations

b collimators in

Target holes ' e

Reconstruct Y/Z
in Z/Y slices as a
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'S Target Holes e

Method 1:

Reconstruct Y-coordinate in
Z-slice as a function of ¢:

g : 3047‘2.2 g ! ‘-20‘:
(I (I
0 0
al -1
22 -2
Al 5 0 2 4 e ; 0 3 4
z_vertex |cm)| z_vertex |cm|
|
|
- (P>O T e>90 0<90 AZ ~ tan(6-90+a)-cos(a)-AP
A
. AL AZ
= iAY AY 4+ AY ~ tan(p)- AP 'ﬂ"u ------------------ . /assumed !
AP = target
........ oY osition |
hole massumed '.p,.
| N
: targe.tl" actual P "
O o 1 hole / N\ Ty oo -
1 \9<0 v a=20 90-a
actuél target -
position - P
= > >
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Method 2:

Reconstruct Z-coordinate in
Y-slice as a function of 6:




C

¥

cw wwn ) ¥Signal E. PDF from fit to

. fracl 0.8665 + 0.0170 -
3000; | = Sumsesmp Michel edge data
\ sigmal 0.2991 + 0.0088
w00 7 | |sgma2  130es0ese
mean_acc S0.82 4001
‘{ ugm acc 2537 + 0052 ‘_:
l

Signal E, + | 2100 E, PDFs @Signal angle PDFs measured
" 55MeVy from #0 decay | oo [TOM tlme-5|deband on data from tracks which
oo make two turns inside the

-
: 3 A A — -+ S ——— |
‘ko sS4 26

E. (MeV) spectrometer

Y
|

-
=z
7T

bengpf evgnts
h

Nug
2 Z

| sigma = 1.57 + 009 % ‘

= FWHM » 4,45 2 028 %

L
=
=
c.

Number of events /(018 Me \')

2500

‘ 7;.,'.‘:; ' 2000 | "\
g E-v R 10
from tuﬂe—sndeband

A
f

@Background angle PDFs
measured on time sideband
0 t, PDF g |
from E,-sideband RMD PDFs from theoretical
o distributions convoluted with
oy (sec) measured resolutions

Fit variables: Ey, Ee, tey, Bey, ®ey l
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HSignal Positron PDFs & Correla’rlonSr’

@ Signal positron PDFs are evaluated from tracks which
make 2 turns inside the spectrometer, tfreating each

turn as an independent pseudo track
¢ Since all positrons must come from the target (~200 pym

thick, fairly considered bidimensional in our analysis),
this constraint removes one degree of freedom from
the problem, introducing correlations among all
positrons track parameters and resolutions

reconstructed by *
(1% turn)

reconstructed by *
(27 turn)

€ This geometrical effect worsen resolutions, which can
nevertheless be partially recovered taking correlations
into account in the likelihood analysis

before correc : 1" Y resolution
: : . : efore ecti i | _
¥ Evaluating resolution at the 2-turn track turning point O CorreC IO Y ———
. L. . . . . . I-R.\l.\' 0.3626
on a fictitious plane with same inclination as the target affer correction [ o 100394
- | ‘l’ 248114 i
allows to extract correlations from data o - Bl PITIE Rats
e 4000 ! 2 A0.002755 * 0.000423 |}
SR SF T ] Ay VS AE - | ks Hél 0.1232 0.001 [}
. . , g L . 0.002271 < 0.004545
00, = —2tan @, E = —2tan o, f “: i - 3000__ ' ;IJ ﬁ;\] 0.5869 < 0.0091 |
i B [ | ]
- , | L °R 6E) o - 2000} i
0Y = 20Rcos ¢, + Rsin¢,.00, = o : ﬁ ot 3
coso, E o 1000} A \ z
o : B _,—""H' '.-L."\L -
2R OE = ‘ P = I BN . S TS
8Z = — 50 — 2R cot b, A 2 | 0 l 2
{ sin” 0, ( " E 2 ! D AR ey
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-

Y energy

Y timing

Y position
Y efficiency

e timing

e’ energy
e’ angle (0)
e” angle ()

e” vertex (Z/Y)

e” efficiency
e’ - Y timing

Trigger efficiency

e’ - Y angle (O)
e’ - Y angle ()

Stopping M rate

DAQ time/ Real time

Total stopped U
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Performances

2009 2010 201 |
|.9%w> 2cm), 2.4%(w< 2cm) | 1.9%w> 2cm), 2.4%(w< 2em) | |.7%w> 2cm), 2.4%(w< 2cm)
96 ps 67 ps 67 ps
5 mm (u,v), 6 mm(w) | 5 mm (u,v),6 mm(w) | 5 mm (u,v), 6 mm(w)
63% 63% 63%

107 ps 107 ps 107 ps
0.31 MeV (80% core) | 0.32 MeV (79% core) | 0.31 MeV (85% core)
9.4 mrad | 1.0 mrad 10.6 mrad
6.7 mrad 7.2 mrad 7.5 mrad
.5 mm/I.1 mm(core)|2.0 mm/Il.I mm(core) [ 1.9 mm/l.3 mm(core)
40% 34% 36%
156 ps 122 ps 127 ps
91% 92% 97%
4.5 mrad 6.1 mrad 6.2 mrad
8.9 mrad 9.0 mrad 8.9 mrad
29x 107 s 29x 107 s 3.0x 107 s
35 days/43 days 56 days/67 days 81 days/I |3 days
6.5x 103 .1 x 10" .85 x 10'4
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N Systematics o

Table 16: Relative contributions of uncertainties to upper limit of B.

Center of 6.y and ¢y 0.18
Positron correlations 0.11
E, scale 0.07
E. bias 0.06
tey signal shape 0.06
fey Ccenter 0.05
Normalization 0.04
E, signal shape 0.03
E, BG shape 0.03
Positron angle resolutions (6., ¢., z., y.) | 0.03
Y angle resolution (uy, vy, wy) 0.03
E. BG shape 0.01
E. signal shape 0.01
Angle BG shape 0.00
Total 0.25

R I
E. Baracchini - MEG Experiment: past, present and future - Recontres du Vietham 39



an Reconstruction Improvements g
Y- 51de

improved pile-up rejection method:
O reduced high energy tail
a 7% higher signal efficiency

[-—
S

raw energy
with old pileup elimingtion
with present pileup elgnination

—
LU
| | lllllll

—
%

V=,

Number of events/ (0.5 MeV)

—
<
T llllllll

background s pectrum
] | L

|
50
” EY MeV

[-—
=)
t™h

3

th

FFT offline noise reduction

EI few % better angle resolution

Q 6% higher signal efficiency
New track fitter (Kalman filter)

Q reduced high energy tail

Q 7% higher signal efficiency

E ___background spectrum?

T T T T T
Lol

107E =
- old analysis 3
- present analysis i
-3 L L L | L L L | L L
1050 52 56

New algorithms applied to: - reanalyze 2009-2010 sample;

- process data collected in 2011
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Fit to 2009-2011 data s

Events/ (56 psec)

Events/ (d mrad)

Events /1004 MeY)
Events /(0.4 MeV)

Gamma i‘lnergy (M“V)

3
% Ja—
" o Nsig - -0.4+4'8-1 9
“t 3 Nace = 2413.6 £ 37
% Per Nrvpo = 167.5 + 24
O(mnd) “ e ¢(n:r‘a;i;”u - errors : MINOS 1.6450

expected from sideband data:
Nacc = 2415 +/- 25  Nemp = 169 +/- 17

y I
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ude @ PSI
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aRoem not to scale
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o . ~a few 100 psec disperse decay vertices
Early realization with central Si
. 0O Sio’y/s @nEs
Geometrical acceptance ~70% _

O Experience for the new tech. Verify principal
O O(20%*)

Mule Phase | Schematic

uze Conflict here. Introduce 1%t side-station & ToF

}T /

V —y—
e e
Ny
-
. ‘
P »

nbS Front Ares

PSI gave fU” | ’ > Tt | = : “ - Fgu:-:zé?on:.'ugsu@r:::vo;amlim
priority to & °[°[* S =T & - - 0205,

MEG upgrade
over Mu3e
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