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Positronium negatives ion and an energy-tunable
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Production of an energy-tunable Ps beam is feasible!
Ps ZBH TINEY S &ITFAlHE

Ps~ ZARL. IELTH SRS Eh I,
IR —aEPsE—LDERHATEE

E | TLHVEREFHF LA T AT AN
e Ps  ERMELERTHEAFRE
& g h Ps_ ﬁ" (Nagashima et al., New. J. Phys. 10 (2008) 123029)
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photon

Mills, Phys. Rev. Lett. 46 (1981) 717

RErA=H LEAFY (PsT)

v H™ 84>
1B2LPs— BT D2 TORFRFLLERESD,

Ve~ —PsOEMIRLF—= 0.33eV
SHFICHRT BIHICRELEIRIF—=".13eV

Vet — e~ OFEHEM= 5.5a,

v HFf=479ps
PRFICHTHRT S,

/Ps_a)jﬂﬂi'n ISRBHIRNY—: \

The energy required for Ps~ emission
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(The energy required to break up

\ Ps™ into three isolated parti:les)/
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(Ps~ is emitted from the surface spontaneously.)

work function positrons
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work function Ps

Slow positrons

thermally activated Ps ——

Slow positrons
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(By coating alkali metals onto the surface,

work function positrons the efficiency increases dramatically.)
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work function Ps
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Energy levels of e"and e” near metal surface
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(Schultz and Lynn, Rev. Mod. Phys. 60 (1988) 701)
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Effect of alkali metal coating for the Ps™ emission
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Effect of alkali metal coating for the Ps™ emission
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D decreases by alkali metal coating
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Change of ¢_ for tungsten by alkali metal coating due to the surface dipole reduction.
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Na-wu00) l

T\ Ps—DERISHSTHRFAEAS,
. The fraction of conduction electrons
available for the Ps™ production increases.

PsTIHENERT B,

Ps~ emission efficiency increases.

Kicjna and Wojciechowski,
Prog. in Surf. Sci. 11 (1981) 293

Elapsed Time after Deposition (days)
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Elapsed Time after Deposition (10° s)

Terabe, Michishio, Tachibana and Nagashima, New J. Phys. 14 (2012) 015003
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Ps~photodetachment experiment
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Ps~photodetachment experiment
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Ps~ photodetachment has been observed !
(Michishio, Tachibana, Terabe, Igarashi, Wada, Hyodo, Kuga, Yagishita, Hyodo and Nagashima (Michishio, Tachibana, Terabe, Igarashi, Wada, Hyodo, Kuga, Yagishita, Hyodo and Nagashima
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Detection of Ps produced by the Ps~photodetachment Production of an energy tunable Ps beam using the Ps~ photodetachment
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pplication of the energy tunable Ps beam
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Non-destructive,
and sensitive for the topmost layer
of the surface.
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