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1t iz found that two different luminescent Bu * centers exist in CaF Z;E‘um crystal.

color and huminescent stability are described.

1, INTRODUCTION
The luminescence of RE ions in Can crystal
nas been studied extensively during the past few
yeaps,l“z', but few papers on the luminescence of
= in CﬁF‘z crystal have been found, In this
paper, we report the luminescence of the oTeal
ions in Eu?“%—implanted Can crystal and discuss
the crystal color and luminescent stability
wilch conmect with the presentation of two lumi-
nescentt centers of the E‘u2+ ions.
2, EXPERIMENTAL
The mperimental technicues were described

in Ref’, 6.

3. RESULTS AND DISCUSSION
We observed the luminescerce of eurcopium ions
which were inplanted into the Car 5 crystal with

dose of 1X10° cm

|
S

and epergy of 100KV. The
emissicn gpectrum shows that the BT amission
consists of two emission bands {see Fig. 1}, one
is around 420nm and the other arcound 680nm.  We
can conclude certainly that the two emission
bards of Bu’t are rot caused by the same 2t
lminescent. center, according to the differences
of the excitation spectrum {see Fig. 2). The
Emission band around 420nm is due to the E?u2+
which replaces the Ca®' lattice site, this was
verified by the BEuo' luminescence in CaF,:Ey 2
doped during growing UpS‘, The emission around
880nm i5 due to the Bu*T which is situated in
the interstice of the CaF,,
Flg. 1 also shows the emiss:i.'on spectrum of the

crystal lattice.

9922—23l3/88/${)350 © Elsevier Science Publishers B.V.
(North-Holtand Physics Publishing Division)

The crystal

T {a.u.)

400 500 800 700
WAVELENGTH (nm)

FIGURE §+
Emission spectra of CaF, :Eu
{a) Before armealing 5
() Aftgi" amnealing in vaccum (7X107 torr) at
8007C for 30 wmirates.

at RT

Eu2+—i:rgolanted CaFQ after amealing in vaccm
(7)(10‘5 torr) at 660 °c for 30 minutes. It is
showr: that the emission band arowrd 680nm dec-
reagses remarkably, even disappears. This means
that the Eu2+ in interstice of the Ca?‘2 crystal
lattice has migrated into the Caza‘ lattice site.
The dimplantation of Eu?jr makes  the Can
crystal colored, so the crystal presents a very
weak color of pink. The perfect crystal is da-
maged by the inplantation process. The measure-
ment  of longitudinal optical phonon line in
Raman spectrum may show the changss of the
symmetry.
measured  the CaF'2 LO-phonon line before and

this means that the

5 2+
The color of Bu™ -

crystal In o eperiment, we

ter the implantation,
crystal symmetry is damaged.
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WAVELENGTH {am)

FIGURE 2 N
Excitation spectra of CaFZ: B at RT
(@) 680rm emission
() 420rm emission

—implanted Cal 2 shows the influence of the
erystal field or environment on the Eu2+ in the
interstice of the CaF 5 crystal lattice. The
peak of the longer wavelength absorption band
of the E\}2+mimlanted CaF2 crystal is in the

visible region (peak abt 580nm} which correspands

to the color condition. Simtlarly, af

amealing in vaccum at 600°C for a shorter-tips

the color of the sample dissppears, this we C HIGH |
that the iuminescence of the E‘uz+ in th
interstice of the CaF, crystal lattice isg ms. Shens

table. _ Chang
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