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, Varlous expcrlmental technlques of the p051tron anmhﬂatwn spectroscoples have been used for the stu y'j, -
‘of the condensed matter bulk and surfaces. In this review the basic theoretical background especxally for" .
- the 2y angular correlation method and the Doppler broadening spectroscopy is outlined, followed by some .
o experlmental results obtained by using these technlques Then the experlments using vanable energy.: i
~ positron beams. combmed w1th varxous pOSItrOn and p051tron1um spectroscomes and thelr results are -
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(a) 1D~ACAR

(b) 2D-ACAR

Figure 1. (a) Schematic diagram of the 1D-ACAR apparatus.
(b) Schematic diagram of the 2D-ACAR apparatus.
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Figure 2. Position sensitive y ray detector using a BGO scintillator
array and a position sensitive photomultiplier tube!”.
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Figure 3. Measured and calculated higher momentum components of the 2D-ACAR from Li and K®,
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Figure 4. Anisotropies of the 2D-ACAR from Cu (left) and
Cuy,Zny; (right), which show the expansion of the Fermi surface
on alloying??.
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Figure 6. Cross section of the calculated Fermi surface for YBa,
Cu30;.-5 together with the experimental data obtained by the
ARPES, ACAR, and dHvA methods?6).
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Figure 10. The S parameter vs positron incident energy curves for
Si implanted with oxygen after annealing at different
temperaturess®,
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Figure 11. Doppler broadened annihilation radiation spectrum of
Si with (a) single HPGe detector, (b) single detector in coincidence
with Nal detector, and (c) two detectors in coincidence. Spectrum
of Ge (d) is also included®.
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Figure 12.
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Positron 2D-ACAR spectra for the SiO,~Si sample measured with the positron beam energy of (a) 2.0 KeV

(oxide region), (b) 14.5 keV (bulk Siregion), and (c) 4.0 keV (region including the interface). (d) The interface spec-

trum calculated from (a)—(c)%®.
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Figure 13. Schematic diagram of the positronium time-of-flight
measurement apparatus at KEK5®),
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Figure 14. Time-of-flight spectra for positronium emitted from
crystalline and amorphous SiO, surfaces’®.
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Figure 15. Comparison of the (a) EAES (electron-induced
Auger-electron spectroscopy) and the (b) PAES (positron-annihila-
tion-induced Auger-electron spectroscopy).
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Figure 16.
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