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u-e Conversion
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Model Independent Analysis
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e i1 — e-conv at 1 ‘cuaranteed” deeper

probe than p — ey at 10714,

e We don’t think we can do p — e~y better than

10~14. 4 — e-conv “only” way forward after MEG.

e If the LHC does not discover new states
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access 1000+ TeV new physics scale:
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Physics Capabilities

J-PARC PAC report

The PAC 1s mmpressed with the physics capabilities of the proposed COMET
experiment and believes that this experiment could become one of the flagship

experiments in the J-PARC program.

US P 5 Rep ort 1 US Particle Physics:

\ , Scientific Opportunities

The panel recommends pursuing the muon-to-electron conversion
experiment, subject to approval by the Fermilab PAC, under all
budget scenarios considered by the panel. The intermediate budget




COMET Overview

Pion Capture Section

A section to capture pions with a large
solid angle under a high solenoidal
magnetic field by superconducting

ion Maget

Detector Section

A detector to search for
muon-to-electron conver-

sion processes.
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Pion-Decay and

Muon-Transport Section

A section to collect muons from
decay of pions under a solenoi-
dal magnetic field.
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Pulsed Proton Beam
e 7-b.g. suppression

e J-PARC/MR
Large u yields

e J-PARC/MR

only 60 kW out of 450kW
e m-capture SC-solenoid
o 10" /s (PSI:108 w/s)

Curved-solenoid detector
e [.ower detector rate

Upgradability to PRISM
e add Phase-Rotator-Ring
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e W decay-in-flight, e scattering, neutron streaming
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0.7 s I o Nbg = NpxRexex Y px ApxPyxA
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Np : total # of protons (-102)
Rext : Extinction Ratio (1079)
Yp : x yield per proton (0.015)
Ay : 7 acceptance (1.5x1076)
P, : Probability of y from x (3.5x107)
A A A A ﬁ A A : detector acceptance (0.18)

slow beam spill ~ 0.5 s BR=1076, Nbg < 0O.12

1.47 second accelerator cycle < BExtinction < 1079




7SIV A% from J-PARC/MR

Tomizawa Scheme
8§ GeV, 7 uA
Beam Pulsing
e Empty bucket Scheme
e Bunched Slow Extraction
Beam Emittance
e V: Reduce RCS painting area
e Reduce Np in a bunch:
small space charge effect
e H:SX < 5t mm.mrad
Proton Yield s oo

h=2
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8GeV extraction

TuA, 56kKW
RCS: h=1, 1banch
MR- h:Q, 4batch, 4banch

]

Momentum (G eV /)
o -1

on

e High Repetition Rate 9
Extinction: < 1079 /
Power: 60 kW (4x105 pps@8 GeV) ‘L—

Slow Extraction

0.16x10™ ppb (1/2.6 of designed 0.4125x10' ppb)
0.25
) -144% (0.4GeV) -> 36x (3GeV)—>15x (8GeV)
RCS tune shift -0.046

-3 (0.4GeV) -> 23n (3GeV) —>10x (8GeV)

0.2 0.4 06 0.2
Time (=)

1.2 1.4

RCS tune shift -0.072




Pion Capture

SC Coil
\ Vs W shield

0.6

../run/cBMObO/mors;’Iz rOdUCtion rate
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Magnetic field (Tesla)

e Tungsten Target
® 16cm x 0.8cm?

e Eaa e water or radiation cooling

Z. position along solenoid axis (cm)

e AE@Target: 3-4 kW

e yields
0.002 stopping-u/proton
(M. Yoshida)

w-yield vs. Bmax



Curved Solenoid Spectrometer

Detector Section

DIO/Stopping-u

Curved Solenoid
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Detector Acceptance &

Signal Sensitivity

Acceptance

Geometrical Acc. 0.73

Electron Transport 0.44
pe > 52 MeV/e 0.67
2 Cut (2 < 9) 0.86

Energy Selection 056 H 161 162 163 164 165 166 107

Electron Momentum (MeV/c)

Timing cut 0.38

1
Total 0.04 B(um + Al —e7 + Al) =

N,u i fcap 'Ae

Proton Intensity 4 x103 Hz ®N, = I.§ x 108

Running Time 2 x 107 SeC *fcap = 0.6 for Aluminum

Ws yields per proton 0.007 *A. = 0.04
u-stopping efficiency 0.26 B(w+Al—=e + Al =2.8 x 107
Total 1.5 x 108 stopped W's <§x10"7(90% C.1.)




(Still) Straw-man’s Layouts
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Recent Activities

e muon task force (chaired by S. Mihara)
e to address charges given by PAC

e ]-PARC/MR extinction study
e pulsed FX measurement: MR abort line
e pulsed SX measurement: K1.§BR

e COMET location study




muze @Fermilab

AP4 Line
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e muze(FNAL + xMECQO) S K
e Revive of MECO \
e After the shutdown of Tevatron
e Parasite on SNuMI-2
® 2012 -

e Renovate a Debuncher ring for
beam bunching

e Single Event Sensitivity: 2x1077
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Roadmap for the Scenario with Constant level of Effort at the FY2007 Level

FYo7 FYoa FYo9 FYi0 FY!1 FYi2 FY13 FYi4 FYi5 FYi6é FYi17 FYi8 FY19

1

THE ENERGY FRONTIER

1.1

Tevatron Collider

Initial LHC

SuperLHG—F'haae 1

SuperLHG—F"hase 2

1.3

ILC/Lepton Collider
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THE INTENSITY FRONTIER

2.1

Neutrino Physics

Mini and S-GIBDDHE

MINDS
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Precision Measurements

Offshore B Factc:w

Mu—e Gcnmr Er.pt

Fl:are K Deca'y's

DUSEL

High Intens Proton Sce Fermilab
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0. TeVAr =)V 2R T 2 mDEEZFEZREET 5,
e 106X TIRETIUXA XY FDBEDDE00H Lz,
o MEG(u—ey HR5E @ PSI) & 2 TH 5,

e COMET
e BR=106 T uN—eN % K9 2% Fhf

e J-PARC/MR & K11 vk — L 23
e Fermilab/muze & COMET g4t
e muon-1F (chaired by S. Mihara)

e extinction study
e location study
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