Searching for flavour violation in the charged lepton sector with the COMET
experiment at J-PARC

C Carloganu, LPC/IN2P3/CNRS
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- Flavour violated by charged current interactions VUC KMWiQ,-qj
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if CLFV observed = New Physics in the lepton sector beyond minimally extended SM
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Sewnsttivity of Leptonic observables to New Physics
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cLFV tn muon chanwnels

€
Collaboration year BR(u — ey) 90% C.L.
u—ey > LAMPF/MEGA 1999 12 % 10-11
L
~ PSI/MEG 2011 o8 x10-11
Coincident, back-to-back e -y PSI/MEG 2016 4.2 x 10—13
Ee = Ey = mu/z (~ 52.8 Me\/)
PSI MEG II 4 x 10~ 14
Collaboration year | BR(K — eee)90%C.L.
Ut = eteet LAMPF/Crystal Box 1088 3.5 x 10—11
PSI/SINDRUM 1988 1.0 x 10—12
>E=m; P =0 JINR 1991 3.6 x 10~ 11
vertex; coincidence
PSI/PSI/Mu3e 10—19.10-16

u+ (A,Z2) = e+ (A2

E(Al, Pb, Ti) =100 MeV
single electron;
well defined energy
well defined time

C. Carloganu, Saclay, 30.05.2022

CR(x — e, N) bo
4.3 x 10712
4.6 x 10~ 11

7 x 10713

Experiment (material)

future sensitivity

year

Mu2e (Al) 3x 10717 ~ 20xx
COMET (Al) - Phase | (II) | 107 10717) | ~ 20yy(z2)
PRISM/PRIME (Ti) 10~18
DeeMe (SiC) 104
‘ Au ‘ 2006 |




cLFV :: L — € COMVErsLon Lin muonte atoms
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Muonic atoms

U stopped in a target — 1s bound state
+

muonic X-Rays

Decay In Orbit UN — evvN
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Nuclear Muon Capture

>

low energyneutrons, protons,y’s

>

noise in the detector
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M — € COMVErSLOW LI Mionie atoms :: experimental concept

Decay In Orbit © Lobashev and Djilkibaev, MELC experiment [Sov.J.Nucl.Phys. 49, 384 (1989)]
uN — evvN Soft pions confined with solenoidal B field
Strong gradient to increase the yield through magnetic reflection

prOton beam © S.Giovannella

uN(Z) -» vN'(Z — 1)

Nuclear Muon Capture

A 100 ns ...;.;é"‘*'i et
_. Main Proton Pulse .
' 10 p/pulse
:;.:). _—~— Frompt Background Delayed DAQ gate to suppress prompt backgrounds
- measurement Narrow proton pulses
g Stopped Muon Decay ' _ _
= e window O(1010) out-of-time protons suppression
5 __Timing Window 07 -147 us
Signal ' ' Material target | Atomic number (Z) | Muonium lifetime (ns)
' Aluminum 13 864
Titanium 22 330
> Lead 82 74




M — € COMVErSLOW LI Mionie atoms :: experimental concept

Decay In Orbit © Lobashev and Djilkibaev, MELC experiment [Sov.J.Nucl.Phys. 49, 384 (1989)]
uN — evvN Soft pions confined with solenoidal B field
Strong gradient to increase the yield through magnetic reflection

prOton beam © S.Giovannella

uN(Z) - vN'(Z — 1)

Nuclear Muon Capture

A 1.00 ns @
_~ Main Proton Pulse .
* 10 p/pulse
— .~ Prompt Background
S Delayed DAQ gate to suppress prompt backgrounds
5- | M measurement Narrow proton pulses
_Stopped Muon Decay ' _ _
g window O(1019) out-of-time protons suppression
£ ~ Timing Window
< i 0.7 -117 ps
§ignal
Atmospheric muons can fake signal events
= proportional to the running time

. = higher beam intensity is preferrable
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OMET __ M — € conversion L muonte atoms :: expertmental strateg Y

Improve by a factor 104 the present limit Rye <7 10-13

r'(u”+N(@,Z)-» e +N(4,2))
[ (p~+N@4Z) > v, +N(4,Z - 1)

R,e =

g—

1018 stopped muons
This requires: -

high background suppression (Nycxq < 0.5)
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T COMET @ JParc Facility (KEK /JAEBA)

OMET
€
43 Institutes,18 countries : A e f
- ', f«" -
* - i &Rapld Cycling Sync
1 3 g P - ~  350m, 25 Hz, 1 MW

400 MeV — 3 GeV

Material & Life Science
Facility
- fimuon & pulsed neutron sources

Main Ring
1.6km Sync, 0.75 MW

IJPARC-Tokai

¢
Tokyo




COMET design
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p COMET destgwn :: detection section
OMET
e

Beam Collimator Muon larget Disks
Beam Blocker

Muon-Target Solenoid

.8GeV proton beam DIO Block
P 5T pion 7 ‘ 1dds SR
. capture « \
solenoid s

3T muon transport
(curved solenoids)

Detector Slenoid

Electromagnetic calorimeter

» trigger & timing: response time
faster than 100 ns

- electron energy : AE/E < 5% (@105
MeV)

Straw tubes tracker

- operates in vacuum @ 1T

« Ap = 150~200 keV/c (@105 MeV/c)
« 12 um thick, 5 mm diameter for Phase-l|

- at least five stations

» cluster position: ox<1 cm

* 50 cm of radius

- made of 1920 LYSO crystals
2x2x12 cms3 (10.5 Xo)

- read out by APDs (operates @ 1 T)

12
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COMET , a 2(,5) -stage experiment
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Production
Target

Stopping
Target

8 GeV proton beam (3.2 kW)
Graphite proton target
1.2 109 stopped muons/s

Expected limit : 710 5@ 90% CL
Total background: o0.01 events
Running time: 0.4 yrs (1.2 107 s)

Phase Il

capture
solenoid

Pion Capture Section

A section to capture pions with a large
solid angle under a high solenoidal

magnetic field by superconducting

Production maget
8 GeV proton beam (56 kW)

Tungsten proton target
1.2 10" stopped muons/s

Detector Section

A detector to search for
muon-to-electron conver-
sion processes.

Stopping
Target

- '
N e T

Pion-Decay and
Muon-Transport Section

A section to collect muons from
decay of pions under a solenoi-
dal magnetic field.

Sm

Expected limit : 710 7 @ 90% CL
Total background: 0.32 events
Running time: 1 yr (2 1075s)




Mue Proton aleLivcra

PC:
Laberatoire de Physique de

% 1.4 s long MI cycles,
‘ beam on on MuZ2e:
Main L 0.4 s— 8 kW on target

Injector/Recycler

Delivery Ring
(formerly Debuncher)

ed Proton Beam

Puls

1695 nsec

10710 Extinction

x arrivalidecay time (x 1M)
w arrival time ( x 400 )
_____ u” decayicapture lime ( x 400 )

s

-- -
- -
- .
-
-
- - - ---.-------QI
S sSms e ny,

0 200 400 600 800 1000 1200 1400 1800 1800 Time
Proton Pulse Proton Pulse (NS)

The proton beam on target consists of a train of ~25,000 narrow pulses separated by 1.695 nsec
C. Carloganu, Saclay, 30.05.2022

Arbitrary Unit

A 100 ns
- Main Proton Pulse .
' 10 p/pulse .
_~ Prompt Background
measurement
Stopped Muon Decay window
700-117 s
__Timing Window _
Signal

15
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8 GeV proton beam (56 kW) Expected limit : 710 7@ 90% CL
Tungsten proton target Total background: 0.32 events

1.2 10" stopped muons/s Running time: 1 yr (2 1075s) M U 2 e Ove rVI eW

Pion Capture Section

A section to capture pions with a large . .
solid angle under a high solenoidal Production Target / Solenoid (PS)

izpﬂlorz N Production mg’”" feld by superconducting * Proton beam strikes target, producing mostly pions
Target « Graded magnetic field contains pions/muons and
collimate them into transport solenoid — high muon
intensity

Protons

solenoid

protons

Detector Section

A detector to search for
muon-to-electron conver-
sion processes.

Stopping
Target

[ EEﬁEE&HWUHHUUUUUUUUHHHUUUUHJHHHH

Transport Solenoid

(TS) Target, Detector and
Solenoid (DS)

* Collimator selects low

Pion-Decay and
Muon-Transport Section momentum, negative  Capture muons on Al target

A section to collect muons from muons * Measure momentum in tracker
ma;m;ng;gdef a solenoi- i « Antiproton absorber and energy in calorimeter
' « The S shape eliminates
sm | photons and neutrons

J. Miller Mu2e at COMET Meeting March 2021

C. Carloganu, Saclay, 30.05.2022 16



Phase-l Graphite target
COMET Status :: FaciL'Ltg Construction design done

Upstream of the proton C-line completed in 2021

® ) Hadron

Pion capture

solenoids (CS and
V% TS cold mass) to

Eorow lEXPeﬂmental Graphite be delivered in

FaClllty Diameter: 26 mm and 40 mm, Length: 700 mm
summer 2023.

oz e P |A-Line| PPAg 22 L ’ Cryostats under

777 ONN Constructlon
¥ . 7P LTS rLL LI | m— FEM simulation is completed Max. temp. 245

”~
& degC.

s _
- . . ‘ ‘
. - - i :
- | < . ¥
- y
- -

Shutdown of J-PARC MR until middle of 2022 for PS upgrade for MW beam

COMET beamline construction to be completed during shutdown

DS coil delivered 2015 [32l
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COMET Phasel:: Proton Beam Extinctlon

Pulsed beam to reduce the electron and pion beam background

Tiny leakage of protons in between consecutive pulses can cause a Requirement:

background through Beam Pion Capture process: extinction better than 10-19 to reach design sensitivity O(10-17)

m+(A,Z) = (A,Z-1)" = y+(A,Z-1)

Y 2 ete-
Measurement in Hadron hall 9.3x10-!! Extinction achieved (Preliminary)
10° = & \ \P \t H.Nishiguchi, IPAC2019
10 L K.Noguchi, NUFACT 2021
10° ;—
LINAC 105
.. Ki K1 K2 K2 K3 K3 K4 K4
Extlnc;:lon 10*lfront rear front rear front rear front rear
10 -
10°
Kicker field ‘O 1 OQE
shift 600ns 10? 0 0 1 3 3
S T o AR @ I X I
0 1 2 6

Hit time [us] 18



COMET Phase |

i
OMEI

Cylindrical Drift Chamber | / Muon Stopping Target

Physics
measurements

Beam
measurements




COMET Status :: StrawECAL (Staw tracker + ECAL)

5 stations of straw detectors+ ~2000 LYSO-cells calorimeter

Hajime Nishiguchi

NuFact2021

ECAL

* ECAL prototype
successtully
completed.

* Detector assembly
will start soon.

prototype

Beam test with prototype achieved 150um spatial resolution, <200keV/c momentum resolution feasible

20



COMET Phase-1 :: CY Lindrical Drift chamber

« 20 concentric sense layers

- mechanical design based on Belle || CDC

- all stereo layers + 70 mrad (alternate)

« Helium based gas (He:iC4H10=90:10) to minimise multiple scattering
« large inner bore (~500 mm) to avoid beam flash and DIO

2019

commissioned with
COSMIC rays

- signal tracks (~100 MeV/c) contained inside the CDC for
better signal resolution

- triggered events : 60% single turn tracks & 40% multiple turn
tracks

Momentum resolution: better than 200

keV/c @ 105 MeV/c

« CDC fully read out since

 Currently at KEK being

Test of a small prototype of the COMET cylindrical drift chamber
Nucl. Inst. Meth A 1015 (2021) 165756.

- S
Spatial resolution of 170 pm,
Including tracking uncertainty,
achieved.
Hit efficiency of 98% achieved

e Significant noise reduction achieved

HV=1850 V
He /i-C4H1o 9o/10
100 cc/min

Detall study of detector response
® gpace-charge effects
¢ crosstalks

Water cooling testing of the CDC
readout underway

of
-200}
-400 —
-600 —

800}

| | | Loaa ool | Lo |

10091355

00 -600 -400-200 0 200 400 600 800 1000

21



COMET Phase-1 :: Electron Detectors (ogbet)

Superconducting coils CDC inner wall CDC outer wall Cylindrical drift

/ chamber (CDC)
CDC endplate 1 Tesla magnetic
7 fielo

- Muon stopping
\ -~ / _— target

:
— o .
_— / v ~

==
%
Collimator Cylindrical trigger
hodoscope (CTH)
. \ o 3210 ~N
Vacuum window Shielding Cryostat unit:mm Return yoke

2-rings of Cherenkov counters
(acrylic plastic, 300x90x10 mm3)
to be added in a second step

Four-hold
coincidence

provides trigger
and PID

22
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COMET sStatus :: CTH %
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Only
trigger for COMET Phase-|

C. Carloganu, Saclay, 30.05.2022



COMET Phase-1 ::FPGA-based Trigger System with online Track Recognision LEQ

Hit selection using Gradient Boosting Decision Trees (GBDT)

Classify hits using their local neighbours, charge and layer
information

Lookup table stored in a FPGA on the trigger board COTTRI.

Trigger rate is reduced from 91 kHz to 13 kHz for 96% efficiency
and 3.2ps latency

after GBDT

®* Y. Nakazawa, PhD thesis, Osaka University 2020
® Y. Nakazawa et al. IEEE NS, 2021

-

COTRI Trigger Board
C. Carloganu, Saclay, 30.05.2022 24



y’ COMET Phase-1 :: CDC :: Track Funder ;EQ;
OM ET Laberatoire de Physique de
e

Blue hits correspond to the Red points are hits caused from

a0

signal electron. background processes

,_.‘_ W

E 18
8

16

Total energy deposits per ,
¥ cell for signal electrons |,
and noise hits i

J}ﬂ
proon
lon
— e et
T ==—=—— 105 MeVk electron

CyDet event. This is a projected view
from the central plane of the detector

. 10°.
blue: signals Energy Depo sit [keV]

red : backgrounds

95% background rejection for 99% hit efficiency

C. Carloganu, Saclay, 30.05.2022 25



‘ p COMET Phase-! § Mu2e LE,C/.
OMET Laberatoire de Physique de
e

Backgrounds and Sensitivity
- for ultimate goal of x10000 SINDRUM

With statistics of 3.6 x 102° POT

BR(1 +Al > e + Al)=3.1x107"

Type Background Estimated events

Physics Muon decay in orbit 0.0
Radiative muon capture 0.0019 Process Expected event yield
Neutron emission after muon capture < 0.001

Charged particle emission after muon capture < 0.001
Prompt Beam  * Beam electrons
* Muon decay in flight
* Pion decay in flight

,w Gosmic ray muons | 0.21 4+ 0.06

SDIO 014+011 W
Antiprotons 0.04 +0.02

* Other beam particles Pion capture 0.021 +0.002
All (*) Combined < 0.0038 Muon DIF < 0.003
iadiatwe RloT:Qapiune 0?3%? Pion DIF 0.001 = < 0.001
eutrons ~ 4
Delayed Beam Beam electrons ~ () Beam electrons (.1 jil '(g)l x 10
Muon decay in flight ~ 0 RMC 0.000Z4 000
Pion decay in flight ~ 0 Total background | 0.41 + 0.13(stat+syst)
Radiative pion capture ~ ()
Antiproton-induced backgrounds 0.0012 _ ,
Othioms CDeric e = =001 5o discoverable: median Ao = 2 x 1016 SES 3x10Y
Total 0,032 For no conversion 90% CL upper limit R,,e < 8 x 10~/

Summary of the estimated background events for
a single-event sensitivity of 3 x 10715

Atmospheric muons = main background ?

Cover as hermetically as possible the detectors with very high efficiency veto counters (CRV)
The short data acquisition foreseen for COMET helps,

C. Carloganu, Saclay, 30.05.2022
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£ ABackward MC to Estimate the Atwmospheric Backgrownd

—
Laberatoire de Physique de

OMET
. e

Non analog simulation using Importance Sampling and Backward

Monte Carlo

- Run a standard SimG4 simulation with primary muons generated
close to (and illuminating) the CYDET

- Select candidate events using COMET signal selection criteria

- Backward propagate the selected primary muons up in the
atmosphere using the detailed geometry of the COMET experimental
hall implemented in Geant 4 and the neighboring topographical data

The corresponding MC rate (in Hz) is given by the ratio of the flux to
the bias generation PDF

C. Carloganu, Saclay, 30.05.2022

time, 790 (8)

feasible with a backward MC

The (rare) muons and muon-induced electrons w/o CRV veto might undergo
high angle scattering before penetrating in the detection volume — they
might come from (almost) everywhere

Impossible to simulate this background with high accuracy with direct MC (Geant 4) , but

V. Niess et al, CPC 2018, 229, pg 54
CPU time needed to simulate the

transmitted flux with 1% accuracy

106
E O
F | —— forward detailed
| ¢ backward detailed
]_O'I | forward hybrid .
| o backward hybrid .
’ i 0200000055400 2 }.
| o Geantd (10.01) i
102 | MUM (v1r5)
F i

A m "
£ Lo 40A4.0

10‘) “t

1072 - S

100x speed up

1000x speed up

path length, s (m)

1072 1072 10-F 10° 100 102 10° 10

27



Simulation Scheme for AtmosPMer'w Muons

Y7,
OMET
e

October 2019
pR

.. W estimate a total ngmbp" E\’\N\\V\,..eaking events” for the
146 live days of COMETZRN PR

\ memento: TDR COMET : < 0.01

generation surfaces

Evolution of the CRV geometry in 2020 to limit the atmospheric muon
background:

- beam openings reduced by half with respect to the TDR
- hybrid CRV with GRPCs in high radiation areas

main background Back View

CRV tracks e e’ ‘ Ty ' p /
0 ? ? 0.001:0.001 | 2409 }
1 17256 83:41 | 17.3:110 | 16543 |

121 + 38 17.4+ 6.8 <0.001 <0.001

Table 2: Number of candidate tracks in the signal momentum window with or
without coingident track(s) in the CRV for an effective livetime of 17.5 days.

can be vetoed by the CRV



CDC inner wall CDC outer wall Cylindrical drift

/ chamber (CDC)
1 Tesla magnetic
7 field
- Muon stopping
\ -~ / _— target
. "
///

Superconducting coils

CDC endplate

.

Collimator Cylindrical trigger
hodoscope (CTH)
. \ o 3210 ~N
Vacuum window Shielding Cryostat unit:mm Return yoke

Sneaking cosmic BG

p-e Conv. Signal

Particle |J+

Speed f 1 0.7 for 105 MeV/c
Trackidirection Target - CDC - CTH @ CTH — CDC — Traget
(Normal ) ( Reverse )

e multiple-turns track, direction identified from momentum
attenuation in-between turns

* single turn tracks:

* t0 used for correcting the CDC drift time 1s estimated
from the TOF between CTH and each CDC hit.

e miscorrection of 9.7 ns for reverse ut tracks

A(y2/ndf) <0
Spatial Resolution 100 um 150 pm 200 pm

87% 71%
Contamination (p+) 3% 11% 20%

Signal Retention (&) 95%

/ T N\

A(xéindf) [Normal-Frevers]

AG2ndf) [Normal-Rravers] A(*indf) [Normal-Rrevers)

........................... A I B MMM I

29



COMET Phase | :: a hgbrid CRV

OMET
Scintillators CRV

|l| . polyethylene 10cm ¢

a module (1900x600 mm?2):

G R PC C RV two single-gap GRPCé

A tracker module: 7 detector modules (baseline) PCB with common readout

float alass

Al Honeycomb cassette 30



Y7,
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GRPCs proposal tn 2019/2020

a module (1900x600 mm2):
deux GRPCs single-gap
with common readout

PCB

float glass

Al Honeycomb cassette

Segmentation and number of chambers to be
defined by physics simulations & measured
performance

Baseline: 10 mm pitch

- Readout : ASICs Feeric (ALICE, ©LPC, 40 MHz)
 Front-end board: ALICE FEB(©LPC)

7 detector modules (baseline)

Threshold
Address I centrol > &
(left: Isb,  p %nga R (upiby PG &
up:1) (up: +) (0, +4v) S down: analog) 22
n ERR 2
: R X
X X
9994
> @
= e
= EE R X J
E J..’
= * 9944
—- ;9
. =3 S99
- — R ‘
- ;: .§000
It .>¢::
s @
Analog fuse VDS Anzlog : 233
threshold Analog 3V i threshold 0000000
:rotnt end Output : ::E:i:i:
2 ( o1 €s C
12C Common  Digital 3.3V 'c *690004
mode XX R
20066
<@
-

¢V
& &4
v
*9
@ .
> & 4
> & 4

333

1 6666664
1 666664
0 6664

L 2 X XN
L X X R
@<

oo <«
giiooooéq‘

)4 €e 000
290064
2 2
XX R R
L T X XN
0:000000‘
¢

L2 2 2 X XX TR
000000000 ¢ <.
L X XX X R
000 O000 ¢ .

L T XX R
33

¢

000009

O

(o)

Small module COMET-like to validate the strip readout
built in 2020 (chambers + double face PCB)



Approximate dimensions

-
-
o
(@)
cO
i

4120 mm

* Shielding: concrete = 10 cm, HDPE -10 cm, lead =5 cm

Significant COMET deadtime by CRV random

coincidences (© Y. Kuno, Dec 2020)

-> use a faster electronics for CRV (~ns) * Grey color - lead

* Brown color — HDPE

Neutron&Gamma-ray fluence for 100 days at 3.2 kW operation. Update e Blue color - concrete

CRY Neutron fluence for 1 MeV Neutron equivalent  Gamma fluence for Gamma Dose for Weight of left shielding
100 days, wem?  fluence for 100 days miyo/em? 100 days, ylem? 100 days, Gy g Tl e ce 5 407 o femd) = 4 548.667ke

Statistics: POT 2.5C+8 2. HDPE (density 0.952 g/cm3) =1 798.824kg

. 3\
Top 0=6.55-10°n/cm?  Puppiey=9.7T-10% npevfem?  @,= 117101 y/em? 0.19 Gy 3. Lead (density 11,340 g/cm®) = 11 277.460kg
Top - - B | B | - , )
T .d (pn_2.42’1010 n/cms? Phivey —1-85' 1 (| 2 lllMcv/Clllz (p.{—].29' 1(10 Y/Clnz 0.21 (Iy yd

SRRETol The left side CRV must have a hole !!!
Left ¢,=7.43-10°n/cm? P, vy = 9.96-108 nyy . /cm? 0.~ 1.11-101° y/em? 0.13 Gy
Right ¢,=9.46-10° n/cm? P, 1vev = 1.16-10° nypy./cm? ¢,=1.92-10" y/cm? 0.17 Gy
Back ¢,=7.6: 10" n/em? Privey = 4731010 0y, /em? (.= 3.53 'I“” v/em? 10.11 Gy
Front =1.70-101 2 — -1010 2 =1 1l vfem? 3
GRPC ¢,=1.70- 10" n/em Priviey = 2.30°10'0 n . o/em .= L.OT-10" y/em? 2.18 Gy
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Mu2xe

Cosmic Ray Veto Detector

,\\\

* Will use 4 overlapping layers of scintillator
* Each baris5x 2 x~450cm?
* 2 WLS fibers / bar
* Read-out both ends of each fiber with SiPM
* Have achieved € > 99.4% (per layer) in test beam

* Require at least 3 hits, gives 99.99% efficiency Half of the scintillator
modules produced so far

Irtmemas Gap .L -J o Caerne Gep

C. Carloganu, Saclay, 30.05.2022



COMET FRANCE

/ Data center \ / Analysis \

Monte Carlo production Tracking |P2] LEBRUN Patrice
Storage Simulation - —
Code Management Background studies IC:):SIFEE)%ANLle.Cnstma
IP21 + LPNHE + eraidine
CC-IN2P3 + IP2] LPC NIESS Valentin
- /) \_lPCCaen+ LPC ) TEIXERAA. M
CHADEAU Nicola (PhD)
/ CRV detector \ / Theory \ LPC-Caen ANGELIQUE Jean-Claude
ae BAN Gilles
GRPCs Physics of muon to
Radiation tests electron conversion LPNHE da SILVA Wilfrid
LPC + LPC Caen LPC

N AN /




Radiation levels for COMET
Phase-|, studied by PHITS, MARS
and Geant
In the detector regions for 150
days, including margin of safety:
e Neutrons: 1012 n/cm?
e Gamma rays: 2 kGy
Radiation issues
® Flectronics components

® Regulators, optical

transceliver etc.

e FPGA

e SEU, MBE etc.
Irradiation tests carried out

[Wem/sec)

[nWem®/sec)
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Strong support for cLFV from the theory groups tn France

Y7,
OMET
e

B Probe nature & properties of NP mediators
B Test SM extensions

e Explore potential of COMET (Phase | and Il)
> new (revisited) observables (cLFV, LNV), ...
> impact of new experimental data/facilities and future prospects

e Several new ideas and on-going projects
> LNV & cLFV conversion in Nuclei
> radiative Muonium decays

> many-body cLFV muon decays (e.g. , ...)
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COMET Phase | Timeline

Y7,
OMEI

* Facility - expected to be completed in 2023:
» COMET Proton beam for the COMET : in 2022
 Commissioning of proton and muon beams ( COMET Phase q) : by end 2022 (JFY)
* Pion capture system : in 2023

* Detectors - expected for 2023:
* CyDet will be moved to J-PARC in 2022
e StrCAL : by summer 2023
« CTH : by end 2022
» CRV : 2023.

o Start of the COMET Phase-| engineering run foreseen for end 2023 followed immediately by physics data taking.

e COMET Phase-Il expected to follow shortly COMET Phase-I.
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| H
OMET
e

concluston

- COMET at J-PARC will search for neutrinoless muon to electron conversion with an expected

S.E.S of 2.6 x 10-17 (4 orders of magnitude below the current limit) after 1 year of data taking

using a 56 kW, 8 GeV proton beam.

» The experiment will proceed in two phases, with Phase-| (currently in preparation) expected to

reach a S.E.S of 3 x 10-15 within 150 days of data taking using a less intense 8 GeV proton
beam (3.2 KW).

« COMET Phase-I| preparation (proton beam, experimental area and detectors construction)

proceeds rapidly and on schedule despite the pandemics .

- COMET physics data expected in 2024.
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