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U1 —e search using pulsed muon beam

proton pulse
/

prompt background

muon decay

/
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Prompt timing
Other sources
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COMET at J-PARC

. J-PARC pulsed proton beam to produce pulsed
muon beam

. 8GeV, 3.2kW-50kW
. Beam extinction factor study in May 2014
-11

. 8GeV w/o extraction < 10

. 32m long chain of SC solenoid magnets

. pion collection (PS), muon transport (TS), muon
focusing on the target (ST), electron momentum DS
selection (SS), and electron spectrometer (DS)
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COMET at J-PARC
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AS many muons as possible!

Muon transport with large momentum
acceptance and momentum selection

Pion/muon collection using
gradient magnetic field

>
>

Strong Magnetic field in high
radiation environment

Aluminum stabilized SC
Collaborative R&D between
COMET & MuZ2e

Al/Cu/NbTi : 7.3/0.9/1.0
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High momentum track
Low momentum track

Vertical Field

Beam collimator
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Calorimeter Muon
stopping
Tracker target
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pion production
target

Muon stopping
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Beam background study and achi_]ed\r/ing

an intermediate sensitivity of <10

Graphite as a pion production
target

8GeV, ~3.2kW, ~90 days of DAQ

0.01 BG expected

. . 2013-2015
_ _ -16 in 8.0x10° sec running .. .
Achieve the COMET final goal of < 10 fime Facility construction
Sensitivity . | Signal and DIO (BR=3 x 10™%) | 201 3‘201 6
s PH{:‘!SG | | !\/Iagnet.construction &
Tungsten as a pion production &+ ! i | Installation
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target " | | Eng. run & Physics run
3 | [ | Phase |
8GeV, ~56 kW, 1 year DAQ QOO VE = S - J  Eng.runin 2019 (funding

Nnot seclired vet)
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COMET Phase | Setup

Transport solenoid

Detector solenoid Beam collimator

\ / / Capture solenoid ~5T
| ’ | \
I : v I
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Radiatior’shield

COMET Phase-l Detector Pion production target




R&D toward Phase |

. In Phase Il another curved solenoid will Beam Colimator
be implemented for electron é’,
momentum selection

Muon Target Disks
Beam Blocker
yd

DIO Blocker

. electron momentum/energy
measurements after selection

Calorimeter Tracker

. Straw tube tracker & crystal

calorimeter T A==l — /G -
. operation in vacuum to suppress  —~  — H
multiple-scattering effect R 8 == =\ S
m— e e Y —
[ Pal"t Of these deteCtOrS are lateral view cross-section

constructed and tested in phase |
« Muon beam & background study

e Performance evaluation of the
spectrometer




Sensitivity & background
IN Phase |

. Sensitivity . Background
Type Background Estimated events
§ luon decay in orbit
° Acce pta nce:OO46 Radiative muon capture
Neutron emission after muon capture
Beam electrons (prompt
0.29 (geometl’ical) X 097(m0m Sel.) x 0.30 (tlmlng Prompt Beam Muon decay in ﬂ]ght (prompt) <
sel.) x 0.80 (trigger) x 0.80 (DAQ) x 0.8 (reconst.) Prompt Beam Pion decay in flight (prompt) <20x107?
Prompt Beam Other beam particles <24x107°
Prompt Beam Radiative pion capture(prompt) 424 x 1074
. Delayed Beam Beam electrons (delayed ~0
¢ AtomIC Ca ptu re rate Delayed Beam Muon decay in fgight (dc)laycd) ~0
Delayed Beam Pion decay in flight (delayed) ~ 0
fcap=o. 6 ] Delayed Beam Radiative pion capture (delayed) ~0
Delayed Beam proton induced backgrounds 0.007
Others Electrons from cosmic ray muons < 0.0001
Total 0.019

. N,=1.3x10"° muons —
(~90days@0.4pA) . Intrinsic & beam related

S.ES.=3.1x107"°. 90% U.L. = . Measurement in Phase |

15
7.2x10 . Straw & Ecal for Beam

related BG study



Status of COMET

Facility construction
Superconducting magnet construction

Detector construction
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SC Magnet Construction




SC Magnet Construction
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Detector Construction

Cylindrical drift chamber (CDC)
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Detector Construction

Cylindrical drift chamber (CDC)
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Detector Construction

Cylindrical drift chamber (CDC)

Energy Resolutlon
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COMET Phase |
Facility Schedule

2013
. Design of the building & beam line

Bid tendering and start construction

. Design of superconducting solenoid magnets and
start of construction

Production of SC wires as well

. Design of the pion production target
2014
. Completion of the building

. Construction of superconducting solenoid magnets

. Start magnet and radiation shielding (and beam
dump) installation

Transport solenoid
. Start preparation of cryogenic system
. Tests of the target production target
2015
. Construction of superconducting solenoid magnets
. Preparation of cryogenic system
. Construction of the pion production target

2016

. Installation of the capture solenoid

. Completion of the cryogenic system

Tests of the magnet system
. Installation of the target

. Ready to accept the 8GeV beam

COMET
building
design

construction

Solenoid
magnet

SC wire

Capture
magnet

Transport
magnet
Cryogenic
system

Magnet
system test

Radiation
shield

Beam dump

Pion target

Design &
test
construction
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. R&D for more intense &

suitable muon beam for mu-e
conversion experiments

- Once the signal is found---



Future Prospect

Phase |

10-14 sensitivity 2016-2017
Phase |

10-16 sensitivity 2019-2020

R&D for more intense &
suitable muon beam for mu-e
conversion experiments

Once the signal is found---

CIRIGHMANO, KITANO, OKADA, AND TUZON

PHYSICAL REVIEW D 80, 013002 (2009)
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Future Prospect

Phase |

10-14 sensitivity 2016-2017
Phase |

10-16 sensitivity 2019-2020

R&D for more intense &
suitable muon beam for mu-e
conversion experiments

- Once the signal is found---

CIRIGHMANO, KITANO, OKADA, AND TUZON
PHYSICAL REVIEW D 80, 013002 (2009)
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Future Prospect

PHYSICAL REVIEW D 80, 013002 (2009)

PRISM

R Layout of the PRISM/PRIME
= T::-:::E;:ii%ioducz.on Target

_14 L] L] L]
10 SeﬂSItIVIt) PRISM - Phase Rotated Intense Slow Muon beam S
= and Capture Solenoid
I

Muon Transport °:
Channel :
i ‘gl
3

Phase |

Muon Stopping
Target

Phase |l
Electron
Spectrometer

10-16 sensitivity

NUuFACT 13

é@«
W.@ J. Pasternak

The PRISM/PRIME experiment based on FFAG ring

R&D for more in prisu requires a compressed

proton bunch!

suitable muon be Single event sensitivity — 3><1019

conversion expel r—rr—— [
> 5 [, o | was proposed (Y. Kuno, Y. Mori) for a next
L] | <= —— ° .
! ar 1 generation cLFV searches in order to:
Once the Signe | _ | - reduce the muon beam energy spread
A by phase rotation,
- purify the muon beam in the storage ring.

J Pasternak



Summary

cLFV as a clue to the new physics
MEG & MEG Il at PSI (R. Sawada’s talk)
New experiment at J-PARC in Japan
COMET collaboration searching for u-e conversion
14 . AN 216 .
10 sensitivity in Phase  and 10 in Phase I

Phase | facility construction is in progress to start the physics DAQ
in 2016-2017

The faclility is sufficient to accept Phase Il beam power with
additional radiation shielding



