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Development of the high-speed loss monitor system
for interlocks at cERL
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Generation of atto- and zepto-second X-ray pulses
from Infrared Free Electron Lasers
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Narrow-band GeV photons generated
from an x-ray free electron laser oscillator
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Materials characterization at the AIST slow positron
beam facility

A0—Y T3AT72 IMREBR . KEKE. fikR—
EERMHE SRR

At AIST the high-intensity, slow-positron facility is an electron accelerator
based facility for measurement of positron lifetimes with intense,
energy-variable, slow-positron beams. There are two main beamlines, each of
which has a capability to perform positron annihilation lifetime spectroscopy
(PALS) with a standard large diameter (~ 10 mm) beam, or with a focused
microbeam. The microbeam device is called ‘positron probe micro-analyzer’
(PPMA) and has a lateral resolution of around 50 um. For both PALS and
PPMA the energy of the positron beam can be varied from around 0.5 — 30 keV,
corresponding to typical implantation depths of several nm to several um.
Positrons injected into conducting materials such as metals and semiconductors
thermalize rapidly (~1ps) and then diffuse through the lattice before annihilating
with an electron. If a positron finds a defect during this diffusion it may be
trapped and the lifetime before annihilation is increased. In insulating materials
such as polymers, ortho-positronium (a bound electron—positron state with both
spins parallel) may be formed, which, if found in a free volume (inter-molecular
space) region, has a lifetime component which is related to the size of the free
volume. Therefore PALS is a sensitive measure of the lattice defects in metals
and semi-conductors and free volume in polymers.

At AIST we are using PALS with slow positron beams to characterize defects
and free volume in a range of functional and structural materials. The AIST
facility is open to external users through the “Nanotechnology Platform Japan”
program [1,2]. In the present contribution we will give an overview of the AIST
slow positron facility and give some examples of typical measurements.

[1] https://unit.aist.go.jp/rima/nanotech/
[2] http://nanonet.mext.go.jp/
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