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M to e conversion

In the SM uN — eN is heavily supressed

v because of the mass disparity between the W
uw ( \__e and neutrino.
N 4 In new physics scenarios this does not usually
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apply, and other diagrams typically give CLFV
14 much higher than the SM.
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A giant leap...

he full COMET experiment 3 S
ensitivity |mprovement over 1 proloct X/ PRISM,
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can measure background sources
and inform design.

« Can still do competitive physics
with a smaller apparatus
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pns allowed stop in suitable target.

UN — eN and other muon decays

Initially Aluminium, but other materials under study.

Conversion from 1s orbital: uN — eN gives a
mono-energetic electron at 105MeV (= m, — B;,)

‘Normal’ decays are backgrounds
Nuclear muon capture: uN(Z) - vN(Z — 1)

Decay in Orbit [DIO]:
uUN — evvN

For a free muon, cuts off at
-my,, but bound state has a

small tail up to m,,
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Backgrounds

2e main background processes:

* Decay in orbit, as before »

Energy resolution! (0%

* Decay in flight: 107

Electrons from energetic free
muons can be boosted
to 105MeV.

— Use momentum selection in

muon transport
See friday talk (Kurup)

« Beam backgrounds:

3

See friday talk (Sato)

Results from SINDRUM-II
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Significant number of prompt e™ and =~ produced by beam. Can
eliminate this with timing if we have reliably beam-free time

windows.




COMET phases
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pture solenoid and first 90° of muon transport will be reused for
OMET Phase II.

« See A K. talk for more on muon transport
 Production target and capture solenoid covered here

Stopping target is 17x0.2mm Al discs (100mm radius), and is
surrounded by a tracking chamber for physics measurement.

« Not going to cover detector solenoid in any detalil




Production target

ase-|l we will use a 60cm x 2cm dia.
graphite (1G-43) target.

Higher Z is better for pion production, but
graphite is a ‘safer’ choice:
* 1G-43 is used for T2K target

(FX, >200kW beam) so is known to
be capable of handling our beam.

« Lower irradiation of target and shield
makes removal and storage safer in case
of replacement in Phase-I|

« At Phase-| power, radiative cooling is
sufficient for this target.




Capture Solenoid
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Gradient field converts
transverse momentum Iinto
longitudinal momentum.

 Effectively increases the
solid angle aperture into the
transport solenoid.




Coil winding (T'S1)




Cooling and shielding

solenoid is (unsurprisingly?) superconducting.
* And therefore cryogenically cooled...

But there Is a high power beam hitting a target in the middle!
« Phase I: this heating is estimated up to 30W

 Phase Il: heating can be 120W [c.f. other sources ~15W]

Shielding is needed, for radiation and thermal heating.
« Copper and tungsten shield 100 —

« Cooled with water Coils
- Will probably need upgrade for 0 “

Phase Il, gets very (radioactively) hot.
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Non-trivial engineering challenge!

Energy Deposit (GeV/g/proton)



Phase-I Detector

se-| will have a dedicated
fletector for 4 — e conversion
measurements.

Because of the charged
particle tracks in the centre
channel, a co-axial cylinder
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main part of the detector
a coaxial drift chamber

ohductingfeoil

_ Drift Chamber
oz

Helium-based gas mixture
to reduce multiple scattering.

— Resolution ~ 200 keV

Collimator

Z measurement by stereo layers

Large inner radius to reduce DIO hit rate
— Dim: 150cm x 84cm(outer) // 50cm(inner)

19 concentric sense layers

Triggering from hodoscopes at ends




Drift chamber progress

Electron track [~3HZz]

Proton tracks
[~7 in 500ns]

A Event display showing
event projection

<« Stringing wires and CR test of
prototype section



Facility construction

<4 Magnets laid-out for
beam switchyard

—_—




Beam extinction

[ | Proton pulses
[ ] Prompt background
Stopped muon decays

B Off-bunch BG

Arbitrary units

Intermedlate bucket BG
would end up here!
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J-PARC MR has 9 stable acceleration buckets

* Need to maintain RF during extraction,
so that bunch structure remains.

« If RF is not strong enough, [
protons will ‘leak’ into empty )

buckets. =

4
: : )
Signal process is rare so even *currently prefer
a small leak is a major background 3/9 buckets S

Main Ring
4/9 buckets*
filled




Extinction measurement

ET design requires that we can achieve
gn extinction:

N
E = Empty

= <107°
Nrillea

Extinction can be improved by increasing RF

voltage, but this heats the cavities.
(And there is a limit...)

Accelerate Maintain RF
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T / \ allocated until this year...
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Extinction measurement

ET design requires that we can achieve
ftn extinction:

_ N Empty

E <107°

Nritied

Result was excellent! Even low RF voltage
provides the required extinction
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Summary

Phase | of COMET is taking shape!
— Facility construction progressing quickly.
— Magnet coils also in construction.

— CyDet prototype assembled and tested.

« Beam extinction requirements met comfortably!
— Accelerator should be fully capable of (fairly demanding) use cycle.

« Phase-l projected to be ready in 2016.

— Short (few month) run should improve sensitivity by 2 orders of
magnitude over previous experiment (S.E.S. of 3 x 10~19)

— Will also aid understanding of backgrounds [AS talk] for Phase Il [AK
talk], so stay tuned for tomorrow’s session.



BAE : TL—=S2VFEIZOF LML [The comet of Moomin Valley]

oa:; - ﬂl‘- . : AS 3 tl”.’lM’lC

\ié‘-me\;u) L”Iﬁw'l

Suomi: “Muumi ja punainen pyrstotahti” [Moomin and the comet chase]
English: Comet in Moominland



Phase I capture target details

Material Al « Target may be changed for Phase 2

Nllﬂllmuw

Radius 100 mm
Thickness 200 um
N2 Disks 17

Spacing 50 mm

Total
thickness 3.4 mm
Total 08m

length



Extinction vs timing

measured extinction
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