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Muon physics has
emerged as a cornerstone of the high intensity frontier. Successful mmpletmn of the proposed
experiment would cement PSI's world-leading role in this field and the Committee 1s keen
to facilitate this experiment. In this context the Committee also recommends that the PSI
management undertake a detailed study of a new high-intensity muon beam HiMB.

expected tight constraints on available beam time in wE5. It appears that Mu3e and MEG can
be set up at the same time, with the beam being switched from one experiment to the other.
The collaboration is encouraged to make provisions for efficient switching between experiments.

T 7 [CTE
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running dcys40
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http://arxiv.org/abs/1301.6113
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PAUL SCHERRER INSTITUT
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Project X & Fermilab
o RIEAMWERFIR2FHESE@Fermilab
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http://www.fnal.gov/

RCNP/MuSIC g
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Conclusion
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Table 3.8: List of the top-ten important flavour-changing measurements chosen by G. Isidori,

with wished for sensitivity (not listed in order of importance); SES stands for single-event sen-
sitivity, and o is the uncertainty.

Process Sensitivity
B(p — ev) SES< 10~13
B(uN — eN) SES< 1071°
B(T — p~y) SES < 107
B(Bs — pTu™) orel < 5 %
Ps o< 0.01
B(K — mvw) (KT&KYL) | o < 5 %
B(B+ — fu) Tre] < D %
acp(D — wmy) o < 0.005
|Vub orel < 5 %
CKM angle ~ o< 1°

Physics Briefing Bookdk D,
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Mu-E-Gamma Collaboration
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EMEG

E Gamma Collaboration

o \ 1 =Nk back-to-back(CXx1 9 3
I!I..'!IF 051 s H_t:_‘j (XI5 l::lﬂ?::rt:.hlﬁll U‘I’FIN WAVS R2 IHI ﬂ:l.‘ft[ L{II‘-N Z:E"‘Eb\ Eaik

| S ] Table 16: Relative contributions of uncertainties to upper limit of B,
Center of B¢, and O, 0.18
Positron correlations 0.11
ny N a | E, scale 0.07
" -Ul oz n Az E_cl .UI.:F:LIJ:I v RT3 " U.’. L_.f-IFI.:l;IJI“ Ec bias 0106
tey signal shape 0.06
tey CENLET 0.05
Normalization 0.04
E, signal shape 0.03
REREDEE (L Ey BG shape 0.03
FEARTULZ 1% DOZA{= Positron angle resolutions (8, ¢, Ze, ve) | 0.03
v 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
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Likelihood analysis
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Branching ratio 5 6
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E =55.1 MeV
E.=52.9 MeV
te,=-15 ps
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Accidental BG Yy components

MC

B RMD Photon yield per muon decay

B AIF not from TAR
I AIFTAR 0-th turn
B AIFTAR >1 turn

Present detector

Upgraded detector

Background y Spectru
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Radiative Decay Counter (RDC)
9 /7)1/7\/\/7 I\)l/
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® Two counters at both ends of the detector
® Detect low energy e+ coinciding with a high energy y

® Typical e+ bending radius is smaller than 4-9 cm
depending on z-position.

MEG upgradedAT> 3>
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a 11 — 3e search at 10716 2 ETHZ, November 17 2008

andries van der schaaf, Zirich

FARL BCHERELR INITIRQT

Cross-section of un> 3e Experiment

Inner surface of solenoid (~6m?) is equipped:

1) GEM or Micromega TPC Pad readout
0.76mm x 0,76mm pad size, gain ~ 3 4K
resolution ~ 200p inxy &t (ILC exp.)
few mm double track resolution

" Solenoid  Mylar drifi
= BQem  Glectode

2) Scint. Pixel TOF system
1cmx 1em  time resolution ~ 50psec

% pxTOF
N Y

Radial GEM TPC |/

|=4‘5I:|;|:|
b/ [TPC pads | Micromega | GEM foil
on PCB /
Fe return with ROC K
yoke d=5cm . J
........'0.\..".....".".."...-.-..-.-"".-.-.-.-",.-.-.-.-.-".
Scintillator hased________--- * |
pixel TOF with Si-
PM & TDC ROC
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Phase |A:

Acoplanar Momentum [Me\ic)

Sensitivity Study
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Andre Schéning, Mu3e Collaboration
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Efficiencies and Backgrounds

Phase TA

Phase IB

Phase 11

Backgrounds:
Michel 0 <2510 §-10718
jL — €EEVV 110716 110717 1.10°Y7
it — eeevr and accidental Michel 0 2 45 - g s
Total Background La A= 1 10— 2.3-10~17
Signal.
Track reconstruction and selection efficiency 26 % 39 % 38 %
Kinematic cut (2a) 95 % 95 % 95 %
Vertex efficiency (2.50)% 98 % 98 % 98 %
Timing efficiency (202 - 90 % 90 %
Total efficiency 24 % 33% 32 %
Sensitivity:
Single event sensitivity 4.10~1¢ 3« 10+F T TE
muons on target rate (Hz) 2.10° T 1102 2. 10°
running days to reach 11017 2600 350 18
running days to reach 110 1° - 3500 180
running days to reach single event sensitivity 6500 11700 260

Andre Schéning, Mu3e Collaboration 61
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PSI, Open Users Meeting, January 15-16, 2013
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* Momentum resolution given by (linearised):

multiple-scattering
angle

E)MS o @MS

=+ precision requires large lever arm

® B (large bending angles Q)

* + best precision for half turns
+ design tracking detector for measuring recurlers

2013 /Mar/26 JPS Yusuke UCHIYAMA/ The University of Tokyo




50 MeV photons in
liquid xenon

« MEG-base
— Y RAZIE>T

i = 1 O 0/0 Scinfillation read out I Deepﬁlmlsﬁ};ﬂ\z\rﬁ 5

Front face: fast signal time/position resolution

\ 1: |:
) for offline and online ||:]: 4
/ 7 avent reconstruation [t

v | : , """Shallow event (<2cm) need

2 R B - independent knowledge of
' conversion point to improve position

time/energy information

Lol sub mm
Ijor charg% cfr'ﬁ 4:[ ﬁﬁgﬁg N

(triggering); |: |:
= ? Side faces: offline ||:4&=—y=—3|;
1 energy dnd time  Charge readout:
- reconstruction. TPC instrumented volume

Z<(15+25x2) mm
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u—>ey with converted Y (DeJong)

The simple minded geometry seems to work. Needs many m? pixel tracking

O(10-10)DREZ=HIET ! ? 3x10!1u/sec@Project X
00 D Miswne-0 {Openinyentor) : Target radius ~¥2 cm

B=05T
Positron R=35cm

Converted photon

Double pixel layers
R=47cmand 75 cm

u -> e y decay from stopped muon

Positron

Converter

Calorimeters or tof
triggering, tof

Motion X Moteny T T unu-n'é‘

Many design constraints and options - need mass to convert photons, minimal

mass for tracking, separation of layers, resolutions ... Frtiz Dejongh PXPS
)

“ -
R Tschirhart NuFact Meeting, July 25th 2012 - William & Ma 3¢ Fermilab 3
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Project X -1
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¢ / 3 i N
‘ d Pulsed Linac |
by TR Vi $
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(=== Stage | 0-1GeV]

=== Stage2 1-3 GeV

| === Stage3 3-8 GeV
| ==== Existing Beamline
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Muon collection at the MuSIC

- - MuSIC,COMET/Mu2e,PRISM,
Conventional muon beam line MuSIC Neutrino factory,
Muon collider
J-PARC proton beam MusIC proton beam
MUSE proton beam
proton beam _0.4KW muons
~1000kW target \7
target graphite <\
graphite t200mm \7 Transport solenoid
t20mm Capture magnets @40mm
@/0mm

k/ /> Capture solenoid
SuperOmega
roton{bse‘)?m loss Q-400mSr </

muons Collect pions and muon

by 3.5T solenoidal field

‘ Large solid angle & thick target‘

Akira SATO MuSIC yStatus and Prgspects .-, 2012/07 ' )
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A Future Plan of RCNP: 1MW proton cyclotron
2023~227?
| ThepresentMuSIC |  Afuture pian

proton beam energy 400 MeV 400 MeV
proton beam current

proton beam power 25x100 TMW
production target xg Tungsten, 16cm

— Mean 0
y— =\. RMS 0
Underflow 0

Overflow
Integral

hegative muons positive muons
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Akira SATO MuSIC wStatus and, Praispects s, 2012/07
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Proposal for a 10 MW driver

[1997, Th.Stammbach et al]

2013/Mar/26 JPS

01234 53m

parameters 1 GeV Ring PS5l Ring
Energy 1000 MeV 590 MeV
Injection 120 MeV 72 MeV
energy

Magnets 12(B,..=21T) |8(B,,.=11T)
Cavities 8 (1000 kV) 4 (800 kV)
Frequency 44 2 MHz 50.63 MHz
Flat tops 2 (650 kV) 1 (460 kV)
Injection radius | 29m 21m
Extraction 5700 mm 4462 mm
radius

Number of 140 186

turns

Energy gain at 6.3 MeV 24 MeV
extraction

DR/dn 11 mm 57 mm

Turn separation | 7 s 7s

Space charge 10 mA 22mA (30@4
limit MV/iturn)

Beam power 10 MW 1.3 MW

M.Seidel, J-PARC/Japan, 7.7.2009
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