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Negative Muonium lon (Mu-)

« Three body system of u* e e

» First observation in late 1980’s

« Foil method by Y. Kuang et al., Phys. Rev. A 35,3172, 1987.
« Moderator by D. Harshman et al., Phys. Rev. Lett. 56, 2850, 1986.
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Mu- as a probe

Recent progress in high-intensity machine gives
opportunities to investigate secondary particles
such as muon and its exotic state.

 Dedicated precise calculation because of the
pure leptonic system.
- Phys. Rev. A 69, 022501 (2004)
« Offers new mean for exotic reaction such as Mu
(u* e’) = anti-Mu (u- e*)
- Phys. B: At. Mol. Opt. Phys.25, 3059 (1992)
* Available as muon cooling method.

« Neutral Mu/u* beam by succeeding acceleration
and charge exchange.
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Muon Acceleration with Mu-

« First acceleration presented by Y. Kondo in IPAC’18
* Y. Kondo, M. Otani et al., Phys. Rev. AB, 21, 050101 (2018).

« Micro-bunch measurements by Y. Sue in IPAC’19
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As Difficult As They Are Rare

« Only ~104 /incident u* become Mu-

 Only single counting measurements up to now; need
further measurements to understand the Mu- formation.

Mu- target

Escaped

incident p*

A

Pu

Incident p, dependence
should be important.

« From the similarity to Ps-and H-, work function on the
surface should be important. 516




C12A7 Electride (C12A7:e)

* Firstinvented by H. Hosono et al. in 2003.
« Science 301, 626, 2003.

e Free O ionin alumina

« Low-work function:
2.4-2.9 eV
(cf.Al: 4.1eV,Cs:1.9eV)

 Stable in atmosphere
and vacuum.

 Started to be used for industrial use such as
ammonia synthesis, OLED etc.

« We conducted Mu- measurement with C12A7:e

cement is replaced by e
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Mu- measurement
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Commissioning

« With H- generated by irradiating the target by UV light.
Y. Nakazawa et al., to be published in NIMA.

Al plate

UV light
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Electric quadrupole and
I bending are commissioned
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Pulse Height & Time Of Flight

Events with smaller pulse are
decay-e*

Observed TOF is consistent to
expectation with Mu- mass.

pulse height [mV]
°

Pulse interval is consistent to
that of primary proton beam.

Pulse width is consistent to
. Height (150 195.2£0.1 that of primary proton beam.

TOF (1st) 559.4 +1.6

ofis) =~ 37.04%145  Succeeded in observing clear

Height (2nd)  187.1+9.2

TOF (2nd)  1161+1.7 Mu- signal.

" o (2nd) 3954 +168
BG (t2.2us) 21.03+0.53
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Momentum Dependence
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 Not big difference btw Al, SUS, and C12AT:e".
« Dependence is being investigated by the simulation.
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Mu- Energy
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« Dependence is consistent btw Al and C12A7:e".

 Average energy is estimated to be ~0.2 keV, which is
consistent to previous experiment.
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Summary

« Negative muonium ion (Mu-) is old but new
particle stimulating our interests.

* This is first systematic measurement for the Mu-
production using a low-work function material
of C12AT:e

« We try to understand the Mu- formation process
because we really want more Mus.
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J-PARC Symposium 2019
Registration & Abstract Submission Program Financial Support Photo Important Dates

Publication

The 3™ J-PARC Symposium (J-PARC2019)
September 23-26, 2019, Tsukuba, Japan
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We are pleased to announce that the 3rd J-PARC symposium (J-PARC2019) will be held on September 23-26, 2019 in Tsukuba, Japan. This is the first circular of the

J-PARC symposium




