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P5 Questions (from Steve Ritz)

4 )
1) a very brief summary of the physics case coupled with the explicit

scope of the experiment, along with a notional timeline for construction
start, data taking, and specific anticipated results by phase. How does
fit in the overall picture of this area? Specifically, what are the
opportunities for cooperation with Mu2e, and, if there are, how might

those evolve?
\ y,

4 )

2) scope of international participation required and the status of these

arrangements. How do you anticipate this will develop over time? What

are any needed U.S. contributions and why they are necessary? As
you understand, we are encouraging a global perspective.

\_

i 3) What remaining R&D is required, and what is the scope and

timeline?
\ J

[4) Anything else you would like to communicate to PS. j
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.8GeV proton beam _ -
T 5T pion Experimental Goal of COMET
capture

f*a ) SOlenoid Ny~ ¢ Al - e+ Al) =26 x 1017

/%’\ By~ +Al—e” +Al) < 6x 107" (90%C.L.)

3T muon transport

(curved solenoids) + 10" muon stops/sec for 56 kW

proton beam power.
muon stopping 2x107 running time (~1 year)

izl C-shape muon beam line
.. transport
Wi, C-shape electron transport followed

by electron detection system.
Stage-1 approved in 20009.

electron tracker
and calorimeter |




Q:physics case coupled with the explicit scope of the experiment

Detector Solenoid

muon
beam line

electron
spectrometer

Osaka University

Dipole Coils

COMET curved
solenoids have
dipole coils on top
of the solenoids, to
keep muons with
momentum of
MEESARGE
bending plane.




Q:physics case coupled with the explicit scope of the experiment

Osaka University

COMET Phase-ll

COMET Phase-|

Pion Capture Section
A section to capture pions with a large

u solid angle under a high solenoidal

magnetic field by superconducting

uction Maget

Detector Section

Pion-Decay and
Muon-Transport Section
A section to collect muons from [HHHHHHHHHHF

decay of pions under a s
dal magnetic field.

long enough so that # of muons/ I
proton Is the same as Phase-ll.

olenoi-

W




direct measurement of potential background
sources for the full COMET experiment by using the
actual COMET beam line constructed at Phase-|

a search for y——e~ conversion at intermediate
sensitivity which would be more than 100 times better
than the SINDRUM-I| limit




Osaka University

Detector Section

Pion Production Target

Collimator

PrOton Beam Muon-Stopping Target

Pion-Decay and
Muon-Transport Section

COMET muon beam-line : COMET Phase-I detector :
(1~3)x10° muon/sec with 3kW Cylindrical drift chamber (CDC) for p-e
beam produced. The world conversion is used. Straw chamber

highest intensity. and ECAL are for beam studies.




na

Osaka University

Budget for COMET Phase-| has been approved.

1T
i

will be completed by end of JFY2015

JFY2012
Supplemental
budget

High momentum
proton beam
line for nuclear
physics

Detector budget
(CDC and
detector
solenoid) has
been secured.




JFY

construction
COMET

Phase-| data
taking

construction
COMET

Phase-l|

data taking

COMET Phase-| :
2016 ~
S.E.S. ~3x10°°
(for 1~3 months
with 3,2 kW proton beam)

COMET Phase-ll :

2020~
S.E.S. ~ 3x10°1/
(for 2x107 sec
with 56 kW proton beam)




opportunities for cooperation with Mu2e

Osaka University

[...through the US-Japan Programj

[ R&D of solenoid coils with aluminum-stalibized superconductors J

Prototype coil of aluminum-stabilied Indirect cooling test bench was
superconductors were wound in orepared at FNAL
Japan and sent to FNAL to test the prototype coi
(2010-2012). (2013~, not yet?)




opportunities for cooperation with Mu2e ¢

Osaka University

[...through the US-Japan Programj

[ Measurements of particle (proton) production after muon capture on Al. J

e Proton emission rate after muon capture
IS Important, since it determines single _
rates of tracking chambers if no charge *&¢
selection is made before detection. V7 e

e That rate for aluminum has not been s
%] counter-1 | .

N

measured.
o As a joint effort of Mu2e and COMET,
the AlCap experiment (P. Kammel (UW)

and YK (Osaka), co-spokespersons)is WS S08g 31 / .
being done at PSI in December, 2013. . | Charged particle
® [he measurements of neutron emission Si (65pm)

. , Si (11500pm)
will be done in 20147 plastic scinti.



[opportunities for cooperation with Mu2e
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[opportunities for cooperation with Mu2e j
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Each year we have to submit the proposal
to the US-Japan program. The future plan
should be discussed between Mu2e and
COMET.
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129 collaborators
28 Institutes, 11 countries

The
COMET
JINR group
funding
underway.

Osaka University

The COMET Collaboration
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Mu2e and COMET are cooperating in various aspects.

In the (1) Superconducting magnet R&D
past (2) muon capture experiment at PS| (AlCap).

COMET is looking forward to more cooperation in the future.
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i 3) What remaining R&D is required, and what is the scope and

timeline?




NO more major R&D for
COMET Is needed.

Some remaining ISsue IS
8 GeV J-PARC MR operation and beam extraction.
(COMET requests to J-PARC.)




Major R&Ds that have been done...

Demonstration of 103 iee of
- muon ylelds atI\/IuSIC Osaka U.
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Osaka University

Demonstration of proton
extinction at J-PARC MR

Measured Extinction

250 300
RF voltaae (kV)

Productlon of alummum
stablllzed SC COI| prototype

Radiation tests of SC magnet
material at Iow termperature
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[4) Anything else you would like to communicate to PS.




others amplitude

|Asm + enp|? ~ |Asm|? + 2Re(Agmenp) +

subject to uncertainty of SM predicti

CLFV rate

| Asym + enp|? N\}ﬁM/!Q + 2Re(ASmene) + len ]’

could go higher energy scale

CLFV for muons
can be improve by
a factor of 10,000
or more, Implying
10 times in energy
reach.




e Comparison of the two experimental results is always
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® Muo

tant to justify the
N beams are diffe
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‘ore potential bac

m.
ent for Mu2e and COM

Kground sources (beam

-relatec
backgrounds and environmental backgrounds) are dif

=1, ano

‘erent.



« COMET Phase-|
» from 2016
+ S.E.S. of 3x10-"° (for 1~3
month running)
» background measurements
 COMET Phase-lI
» from 2020
* S.E.S. of 3x10-"7 (for 2x107
Sec)
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PRIME
detector

Detector Solenoid

momentum slit J

MW beam
p

PRISM-FFAG
extract kickers muon storage ring
. Y,
Muon Storage Ring
(Phase Rotator) matching section
PR|SM curved solenoid
beamline (short)

pulsed horns

SC solenoid /
Injection kickers




