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The main steps of the radiotracer method
(conventional)

a)

(@) Deposition of the radiotracer onto the sample surface

(b) Diffusion annealing for acertain time period = Frozen

(c) Sample sectioning (lathes,microtomes,grinding machines,|BS)
(d) The concentration-depth profilefor a fixed Dt

(for athin film solution of Fick’s 2" law)



There are no radioisotopes with lifetimes (indicated by O A )
adequate for conventional radiotracer diffusion experiments .
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4- HE HEBN *
Charge-discharge in Secondary Li ion

battery

Charge carrier : Only Li* ions Electrodes
C, + LiCo0, ¢ C,Li_+ Li,  CoO,
Solid Electrolyte <— Super Solid lon Conductors

—High 1on conductivity & high dielectric constants
-Solid battery / Interface (micro-battery)




Diffusion studies with 8Li(half-life: 0.83s)

Energy Degrader
e
8Li Sample
Beam /_\\: L I\
* .i: _. :|I_
r
NS | O 8_j Monitor
Beam Shutter ) Decay Alpha
Beam On/Off
(1.55/4.5s) ssD

for decay alpha

Beam energy : 14.6MeV (4% FWHM) < 8MeV (2% FWHM)

(JAERI-RMS: ®Be(’Li,5Li) :2.5kpps/30nA ||

: ~1x107pps
Beam On/Off : 1.5s/ 4.5s
Optimize the implantation depth @Iléalfc}ﬁi-ngRl RNB

by an energy degrader (Al foil)
M easure decay-alpha



Time spectra of alpha yields Diffusing °L:
(E,>400keV)
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Mean depth

Simulation
v.s. Data (@20°C o , 150°C «
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c.f. TRIM : 12.3um (3.2um FWHM) in LiAl
Total ~40um (14.6MeV 8Li)



Compared to NMR measurements
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Sample stack
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Experimental equipment
for diffusion studies using RNB
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Polarized RNB:
—folded tilted foil scatter method-

¥’ (degree)
@
T

[
=
I

-40 =20 0 20 40

¥ (mm)
= 20 3
& 15 —
" 10 :
Schematic view of foil geometries with SE
large tilted angle. 0f
Typical (upper) and folded(Lower) geometries P
are compared. —40 -2 0 ﬁ?(mm;“‘

Expected beam emmitance of ions
scattered by the respective geometry.



1

4

Conclusions

.RNBs of 1MeV/u, soon available at JAERI-Tokal,
are useful as a probe for materials science.

. 8Li and 18F will be used as radiotracers for
diffusion studies In Li and F compounds

. A prototype experiment with 8Li (T,,,=0.83s)
has shown its effectiveness for diffusion
studies of LIAl compounds.

. We will also develop a tilted foil method
further for the polarization of RNB.



