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THE LUMINESCENCE OF MERCURY-LIKE IONS IN ALKALINE EARTH SULFIDES
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The luminescence of mercury—iike ions in alkaline earth suifides is reported, the results Show.
that the 1umine§§r:ence sp@gtra present certain regalarity. In CaS two luminescent centers ag‘e'
opserved for Pb ary +Bi ions respectively. Energy transfer phenomena from mercury-like iong!
or host lattice to B in MS are discussed.
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We observed luminescence for the following presented in scmewhere else”. is probeab.

Sons: Ga+(452), Ge2+(452), Inj”(Ssz), Sn2‘+(552), In the course of this study we also cbserved Y Berause ¢
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Sb3+(55?'), T1+(65?"), szr'k(ﬁis?‘), 313?(652), the. some additional information. The 2errﬂ551m3ban<§
is clear with double peaks for Pb *and BT
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resilte with some regularity were obtained. The
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rease of cation radivs of MS. Note that the from mercury-like dons Zor nost lattice to trie dioe
I , ; 2 in MS, The pesk of Eu°  emission band is red ' )

Stokes shift lnore:ases in the sequence of €5 ' E . absorptic

ions Tl+ B e Bi‘zﬁ the same is true for 552 f40mm in CaS. The occurrence of the sensitiza J——
l ] ] 8 . . ]l
‘ ; N ) 2 . e

1ions In*, Sn2h, 51[:3+ and 452 ions Ga’, Ge2+. tion of Bu can be verified by the meas . like dor

The Stokes shift is smallier for the 5s° ions of the excitation spectra and the enhancem®

of Eu”" emission intensity under sxcitation 1
T or the absorption band edge of rost 1ab
tice(see Fig. 2}. '

Tn acdition, we also studied the sensiti

: 2+ .y s
models related to an off-center position of the luminescence  of  Eu by mercury-like 3

than for the correspornding 6s” ions, the Stokes
shift of 4s° ions is also smaller than that of
the corresponding 552 dons. The luminescence

properties are edplained in terms of earl"ie‘r

00222313 /88 /503,50 © Elsevier Science Publishers B.V.
(North-Holland Physics Publishing Division}




H& Al (1988) 700. 7y, i
-Holland, Amsterdam

® results shog
1t centerg are
reury-like iong

B .

and CaS:Pb* (b)

results will be

we also cbhzerved -

e emdssion band

P and 81O in
» peaks to asso-
sgeence  centers.
insfer phancmend
lattice %o ’E»‘u2+
lton band is near
F the sensitize-
the measureent
the erhancement’
- excitation into
ge of host lat-

i the sensitized

~oury-1like

100k /cas:peT, BT ]

El i
s &
b 4 -
o
O i i i — . 1.
=00 400 500 600 sy
WAVELENGTH (rm)
FIGRE 2
mission spectra and excitation spectra of
sanples at RT.
wehaving as a2 sensitized center in BaS. The

mmission and excitation spectra of E\J2+ are

given in Fig. 3, the peak of E‘u2+ emission hand

is near 810mm, Practically, all samples were

fourd to have a low efficiency for 0.1% }211‘2+ and
0.1% mercury-like ions, excitation into the mer-
cary-like dons resulted in an emission which
consists of about 60% of Euz+ emission and aboub
% of mercury-like ion emission. Since the mer-
cury-1like ion excitation band overlaps these for

&12+, the greater part of Fu’

* emission observed
is probably due to direct excltation into EUZF.
Because enerqy transfer between meraxy-like
itns did not take place, we have to evaluate the
eergy transfer process from the mercury-iike
ions to Pu?’ icins only by the formula
RO - o.63x1028QAE"’*ffS(E)fA(E)dE

which expresses the critical distance for elec-
tric dipcie-dipole interaction. Here QA is the
dsorption cross section of Euz‘+ ien and E the
ghergy where maxdmum overlap between mercury——

2+

ke iors emission and Eu ion absorption
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FIGURE 3
Emission and excitation spectra of BaS:Eu
at RT.

Z+

spectra ccoar.  The integral presents the spec-
tral overlap between emission and absorption.
For Q We took as art  upper  mestlman
25)(10#2%::::‘.2&3\!, the spectra overlap is about
0.029\1—1. The result caiculated is Rcz&i‘).

We consider that due to the large size of

Ba2+ which prevents Eu2+ and mercury-like ion
from being close together, therefore the energy

transfer has a2 low efficiency.
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