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Physics Motivation : muon physics in the search for new physics

I Direct search (Energy Frontier) LHC, ILC : higher energy for heavier new
particle(s).

I Indirect search (Intensity Frontier): "slight" difference from SM prediction.

Charged LFV
I µ→ eγ search from MEG@PSI

Br(µ→ eγ) < 5.410−13(90%CL)

I µ− e conversion search
SINDRUMII@PSI 7.10−13

COMET@J-PARC 10−14( PHASE I) &
10−16( PHASE II)
Mu2e@FNAL 10−16

Muon g-2/EDM
I g-2 measurement E821@BNL

aµ[exp]− aµ[SM] = 3.3σ and
dµ < 2.710−19 e cm (90%CL)

I New measurements
I J-PARC

0.1 ppm for g-2 / O(10−21) for EDM
I FNAL



COMET and g-2/EDM
µ→ e conversion

I Staging approach
I Phase I to achieve 10−14 sensitivity and

then Phase II

I Funding approved in JFY 2012
supplementary budget

I Annex of the current existing hall
I 8GeV, pulsed proton beam to produce

high-intensity muon beam
I J-PARC Hadron Experimental Hall

completed by end of JFY2015

Muon g-2/EDM measurements
I High-intensity muon beam produced by

3GeV proton beam from RCS
I Muon acceleration through muonium
I Systematics different from BNL or Fermilab

I R = 33cm, B = 3T and
−→
E =

−→
0



COMET (E21)
COMET Phase I (2016)

I Beam background study and achieve
S.E.S. ' 3.10−15 with 8 GeV - 3.2 kW
proton beam, ∼ 3 months DAQ

COMET Phase II (2020)

I 8GeV - 56kW proton beam , ∼ 1 year DAQ
to achieve the COMET final goal of
S.E.S ' 3.10−17

For searches at colliders
I |ASM + εNP |2 ' |ASM |2 + 2Re(ASMεNP)

CLFV sensitive to NP at high energy scale Λ

I |ASM + εNP |2 ' |εNP |2 ⇒ Rate ' 1
Λ4

µ−N → e−N low energy effective lagrangian
L = 1
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Λ2 µ̄Rσ
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κ
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1
Λ2 (µ̄Lγ

µeL)(q̄LγµqL) + h.c.



France-Japan collaboration in COMET

I COMET Phase I
Construction of the muon transport
solenoid down to the 1st 900 bend

I CDC and Triggering counter surrounding a
muon stopping target

µ→ e conversion signal identified with an
energetic electron of 105MeV emitted from
a muonic atom with delayed timing.

I LPNHE R&D for an active muon stopping
target in order to get an additional point for
the electron trajectory (CM11 - 2013)

I Simulation and reconstruction with GENFIT
within ICEDUST(Integrated Comet
Experiment Data User Software Toolkit),
the new COMET Software Framework

I Discussion on the possibility of a beam test
of ATLAS pixels at J-PARC with Kyushu
University.

I MARS and ICEDUST installed at CCIN2P3
available on the VO France Asia using
iRODS, thanks to Yonny Cardenas from
CCIN2P3, including discussion on the data
model.



g-2/EDM (E34)

"Null" electric field, no "magic momentum"

On the use of low energy e+e− data :
M. Benayoun vs M. Davier at Photon 2013.

More precise computations using real data.

Improved precision to constrain SUSY



France-Japan collaboration in g-2/EDM

Recent breakthrough in µ production yield.
Muon beam intensity can be large enough to test the BNL g-2 anomaly better than
0.5ppm precision.

I Muon acceleration test
I Beam transport design
I Error on B-field and correction scheme
I Detector design

I Detector characterization including beam
tests of silicon-strip vanes at DESY/J-PARC

I Software framework

I e+ reconstruction using GENFIT

I Simulation software and computing
resources at CCIN2P3, thanks to Yonny
Cardenas.

I VO France Asia intensive use for silicon
vanes alignment. (Master thesis of Soishiro
Nishimura)
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I French Group
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Plan in 2014

I Common COMET g-2/EDM FJPPL Workshop (Paris, 20-21 february 2014)

I COMET
I CDC tracker design and prototype R&D (JP)
I Development of tracking algorithm design optimization using simulation (FR)
I Active muon stopping target and Beam monitor planning (FR)

I g-2/EDM
I Silicon tracker R&D (JP)
I Simulation and tracking software framework (FR)
I TDR planned for release in Jan 2015.



Summary

I Role of muon physics in LHC era
I Charged LFV search & measurements of muon

magnetic and electric dipole moments
I J-PARC projects :

COMET and muon g-2/EDM
Efficient and intensive R&D in the FJPPL framework
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