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Production of an energy-tunable Ps beam is feasible!
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The energy required for Ps~ emission
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(Ps~ is emitted from the surface spontaneously.)
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(By coating alkali metals onto the surface,
the efficiency increases dramatically.)
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Energy levels of e"and e* near metal surface

j o T qb’I . wau_ﬁcEL_lrﬂ_Lﬂel
® : | 5 /‘_[L) \\_ﬁm’al';o'renﬁal
P P FI (l LI N
| | ﬁ\]l ‘ ¢_ = l—,u_ +D Veorr \ /f/lmage Potential
e~ DIRILF— et DIRILF—
(Achcroft and Mermin) (Schultz and Lynn, Rev. Mod. Phys. 60 (1988) 701)
e- ftEREAH: ¢ =—14 +D et LHBEAR: p =—u, — D
po e EBERTUIvIL .
u, et EERTU NI Ps— ZIRHEEA-HITHELIRILT—:

D REBT2ERDODHR Go=—p, —2u_+D—7.13eV



Ps"HBICHTE7ILDIERFBEDIR

Effect of alkali metal coating for the Ps— emission
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Change of - for tungsten by alkali metal coating due to the surface dipole reduction.
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o The fraction of conduction electrons
] available for the Ps— production increases.
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Ps~ emission efficiency increases.
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Effect of alkali metal coating for the Ps— emission
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Terabe, Michishio, Tachibana and Nagashima, New J. Phys. 14 (2012) 015003
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Ps~photodetachment experiment
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Phys. Rev. Lett. 106 (2011) 153401)
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Ps~photodetachment experiment
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Ps~ photodetachment has been observed !

(Michishio, Tachibana, Terabe, lIgarashi, Wada, Hyodo, Kuga, Yagishita, Hyodo and Nagashima
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Detection of Ps produced by the Ps—photodetachment
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Production of an energy tunable Ps beam using the Ps~ photodetachment
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Application of the energy tunable Ps beam

Ps

Grazing Incidence Fast Ps Diffraction (GIFPsD)
or Reflected High Energy Ps Diffraction (RHEPsD)

Insulator
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Non-destructive,
and sensitive for the topmost layer
of the surface.
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