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Positron has various unique properties, e.g., positive charge, annihilation with electrons, emission of annihilation
gamma ray, positronium formation, etc. These unique properties provide us with new information on surface and sub-
surface regions. In recent years, generation techniques of intense slow-positron beams have been developed and those
beams have been applied to various surface studies. In this article, we briefly introduce slow-positron generation tech-

niques and measurement techniques for surface studies.

1. U & &

BT OENFTHIEBFIZ. BT ERAUER & EH
OMTMEEF LR G, TORM, BF L ot W
WH - wBoBRt, BFEBREFOREBRETHIRY
bost AOHREFRET L3RR o BN E
T35, chbOEEREEORMEICRHE TS &, &
FeDOFMOMEFETIRELNBNLIRME. 50
TV — A K B RIEPFE TR L TR 28R
ERLILNTES,

e, BB EREEONBORTRIES T = 3
7% F OB PREOFE R S T, 3T,
FEIEICE LSRR ETE — A RMER AT S
Hifli & Fno~ o & 1l — AER0sE L R4E 7 E Ol
BWAHR SN, EEEEFY sV T ER
RENER TR > TECWD, FETE, BEFD
BRAMEOWTERT S L b, BEBBETE -
AOFEL E N ER W AERMTEE BTN TR
B,

E-mail: rsuzuki@etl.go.jp

2. BEFOHHE

Fig. 1 KB FHE S AS LR ORI B & UET
EHTOEHORARERT, BE-FL, B AT
BEBEILTRNLF—REoT, MEMCIAF— UT,
EWRA Y < B, TiRsHEE kibd Gk,
Atk ¥ —F (keV) ODBETORHABAES 21X
BELREEORE, (1) RTEEENS,

7=AE"/p {1}
X, pREHOBE (g/om’) Thd, A LnRE
BT, —RiCA=40ugemT eV, =16 95T L
BEW, BEFOBARS : AT 548MWP ) i
WEre, BERETOZBTHV LR D 0~8+ keV
OZRAF—FHETHUTORDE S5l a6
hTraY,

2z zy?
P(z)=z—’fexp[—(;) } (2}
IZT a=1128z ThhH,
2L LB R, FORBHch 2D, HRo
b R FETET 5 L o R EFNIEEONE
B OBFGTET LHNHRTD. RBBEETSLEED
RS h28a085 5, BILERGTIRETEENE

— 68—



FiARR— « RFRIT 651

energy
{eV)
105
® L
- 10
& L
......103
elastic
e‘ea\_ scattering
B 3
— 10
Pse—""|
=
inelastic Y
scattering
_..To(]
&
Ps= annjhilatiorn
electron ¢ ) R ST
O—>gM i aglhl
h K ’ - 1072
on s g ) ! 5 I—4 - -2

108 167 10® 10® 0t 10 10
depth (g/cm?)

Fig. 1 Schematic of positron interactions at a surface.
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Table1 Positron generation methods for material researches.

B* decay  paircreation  slow e intensity (27 /s)
RI source PP
{commercially available) © 1010
Ion accelerator O 10%-10°
Atomic reactor O O 107-10"
Electron accelerator O 10%-10"
Wiggler in SR ring O ~10°
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Table 2 Various slow-positron measurement techniques for
surface studies.

Same measurement techniques as electron beams
+ Low energy positron diffraction (LEPD)
* Reflection high energy positron diffraction (RHEPD)
* Positrorn energy loss spectroscopy (PELS)
Detecting annihilation radiation
» Positron lifetime spectroscopy
* Doppler broadening of annihilation radiation
* Angular correlation of annihilation radiation
Using annhilation at surfaces or re-emission
* Positron-annihilation induced Auger electron spectros-
copy (PAES)
* Positron-annihilation induced ion desorption
* Re-emitted positren spectroscopy
Positronium measurements
* (Angle-resolved) positronium spectroscopy
» Positronium molecule formation measurement
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Fig. 2 Positron lifetime specira of porous Si (@) at 500°C
and () at 200°C after 500°C annealing. The inci-
dent positron energy is 2 keV.
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Fig.3 Time-of-flight spectrum of re-emitted positrons from
a polycrystalline tungsten surface: (O) clean surface
and (@) oxidized surface at 1000°C for 20 s at the
oxygen partial pressure of 1 X107 Pa.
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