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Introduction
* Standard Model

* Muonic Atom @ Muon Capture(MC)

p+(AZ)—
v+ (A Z—-1)

4

@ Decay in Orbit(DIO)

poo— e +v,+ e

@ [-e conversion

, , — pH(AZ) = e +(A 2)

> SINDRUM Il @2006 (Au) 7.0 x10713
> SINDRUM Il @1993 (Ti) 4.3 x10~1?
> TRIUMF (Ti) @1988 4.6 x10~%?

Charged Lepton Family/Flavour
Violation(cLFV)

Yuta Higashino (Aoki lab)

Momentum calibration for DeeMe experiment



J-PARC MLF HLine

@ H Line @ Groups planned to use
» Large acceptance > DeeMe
» General purpose beam line » g-2/EDM
> In operation since January 2022 » MuSEUM
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Design of DeeMe Experiment proton bear g
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HV—SWitChing MWPC 600 ns
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—

.‘é
. =}
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fig 1: Schematic of HV-switching MWPC g "
@ HV switching technique ’
> Potential wire voltage quickly switches between 4
approx. 1500 V and 0 V 02
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HV-Switching MWPC

@ Create a mode waveform and

. X @ Delayed noise hits
subtract it from the signal Y

» Observation of noise possibly caused by electrons

waveform ; .
emitted by the large number of argon ions produced at
Graph .. . .
~ the timing of the incoming prompt burst
< = ..
g oo M 1 = Suppressed by addition of methylal(prototype)
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& : Signal waveform from strip
7% : Mode waveform
£ : Subtracted waveform
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Comissionig
Dipole magnet(PACMAN) ,

MWPC !

beam exit |
1 1

I——-Hebag

Yuta Higashino (Aoki lab) : Momentum calibration for DeeMe experiment



Comissioning
@ One MWPC that had been prone to discharges for some time was disconnected during
the experiment.
= stable operation after repair!

Potentid
Anode wires and potential wires have crossed
near the junction.

\node wire

3
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Momentum calibration
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@ Michel decay positron from proton target
> proton target : carbon
»ut = etup
* continuous momentum(edge :
* lifetime : 2.2 pus

52.8 MeV/c)

@ Michel decay positron from calibration sample
» sample : kapton
> ut—etub
* continuous momentum(edge : 52.8 MeV/c)
* lifetime : 2.2 us

upstream

© me» decay positron from calibration sample
> sample : aluminum
>t — ety
* single momentum 69.3 MeV/c
* lifetime : 26 ns

downstream To reduce the number of prompt particles
@ upstream : low momentum

@ downstream : nominal momentum
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Momentum Calibration

@ no correction

@ acceptance correction

DeeMe Preliminary
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Momentum Calibration

Mode10.Page1 (04) Mon Dec

Michel 50 MeV/c: Run15747 M“T\;'MP:ITMSZMW e
i eeMe Prelimina
@ Michel from proton target e Syt ey - oo priminy
> 2022/06 250 f )
* 50 MeV/c 20 M )
* 55 MeV/c - i
* 45 MeV/c ; \ 1 \
> 2022/12 w0 it 0
* 50 MeV/c 50 r# 4'&* 5
P t }
* 52 MeV/c 0 Lo s 2 %_‘:m 0610205 a0 50 60 70 8
10 20 30 40 50 60 70 8
*x 48 MeV/C o Momentum (MeVic) Momentum (MeV/c)
@ Michel from calibration sample ~ [Cushlsusve s ] "
» 10 MeV/c(upstream) 250 T
52.8 MeV/c(downstream) o i @ Momentum reconstruction
© 7e> from calibration sample - ! results obtained
» 40 MeV/c(upstream) - b o :J_"?‘_T)St:nd'f‘g Ofd .
693 MeV/C(dOWnStream) ** & IStribution IS unaer analysis
» 25 MeV/c(upstream) * i
69.3 MeV /c(downstream 00 MG =I5 "0 50 %0 70 8

Yuta Higashino (Aoki lab) Momentum calibration for DeeMe experiment 2022/12/22



Momentum Calibration
o Addition of methylal

> First test on a actual machine
o Confirmation of hit rates

» Tendency for many hits on second and third MWPCs
@ Dependent on prompt timing

» Delayed noise hits or real hits
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Summary and Prospects

o DeeMe experiment is underway at J-PARC MLF
» We confirmed that the device works as a whole.

» Momentum calibration
* Michel decay positron from proton target

* Michel decay positron from calibration target(kapton)

* Tep decay positron from calibration target(Alminum)

» Data acquisition in 2022/06 and 2022/12.

* For the first time, measurements were made using methylal on actual machine.

* We confirmed that momentum reconstruction by tracking is possible.

o Future Prospects
» Evaluating the impact of delayed noise hits

» Understandeing tendency for many hits on second and third MWPCs

» Understanding momentum distribution
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Backup
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=L — MigtE MWPC

Table 1: &L — Mt MWPC MDFREHE (713-type/724-type)
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RFISvILTAV— e EXYXFRVITRTY
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