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LUMINESCENCE AND CHARGE TRANSFER BANDS OF THE Sm{3+) AD Bu(3+) IN Mg,SBO3F3

¥ingren LIU, Yinglan ZHANG, Znhihua WANG and Shubhua LU

Cnangehun Institute of Physics, Academia Sinica, Changchan, China

The excitation and emission spectra and the charge trensfer bands of the Sm{3+) and Ba{3+) in
¥,BO.F., have been investigated under UV radiation and CR excitgtion. The charge transfer bands

3

[N

at room temperature

. 1. INTRODUCTION

The magnesium flucrchorate material studied

fhas composition ng3503173- The luminescence

. of the rare earth activators in the system

atkgg'BO%F3 has not been reported. In the past

! investigation of cherge transfer band was

mainly made on  oxides doped with  Eu{3+)
1,2

n this paper we report the luninescence

. properties of the host lattice, Sm(3+) and
; mui3+) and charge trensfer bands presenting
L in the

evcitation spectra of the Sm(3+)
and Bu(3+) emissions in the magnesium fluoro—
¢ porate

o, EXPERTMENTAL

Samples discussed were prepared by solid—
state reaction. An appropriate  amount of
8203 {or H3B<33}, and szO3 ar
Eu203 compoLnds TS mixed and fired at
Uos"c for 2 hoars. The white ponder samples
tbtained were checked by x-ray powder diffrac-
tion analvsizs and have the hexagonal structure
of r—[VIgEBOng. Tne lurinescence properties

of samples were measured by the YF-2 cathode-ray

- measurement system and ¥MPF-4 type flucrespectro-

photometer.

3. RESULTS AND DISCUSSION

It is fowd that a strong emission band
peaking at 388 rm is the amission of the
host  latfice wunder the excitation of the

00222313 /88 /§03.50 © Elsevier Science Publishers B.V.
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.

Sm“S(TS'Z-) and Bul3+) which center around at 43.5% and 34.2 X107 an 7, respectively are cbserved
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FIGURE 1 e
Emission spectrum of Ng3m3F3:Sm phosphor
short wavelength U radiation. Main emissions
of the Sm(3+) and Eu(3+} ions in IVIQ:SBOSF3
are respectively located at 651 rm of the

&,

Sm{3+) 65/2—6119/2 tr*ans.ltglcm axd at 613

rm  corresponding te  the Don7F2 fransition
of the Bu(3+) under UV radiation and cathode-ray
excitation. The decay time to 10% initial
brightness vélue iz about 80 ms for the
Sa(3+)  and  Eu(3+)

excitation.

doped samples under CR

The fluorescence spectrum of iVIgBBOSF3:an(3+)
involves a emission band of the host lattice
situated in the blue-violet region and some
characteristic emissions of Sn{3+) where
the energy levels of Sm{3+) transition were
marked, as in Fig. 1. The excitation spectrum
of the SmT 615 mm eomission in  MgBO.F.
is shown in Flg. 2. The excitation and ewmission
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Excitation(left, A ﬂ:.613 rm} and emission{right
= 295 mm} gpectfa of BEui3+) in Mg BOF .
FIGURE, 2 Nex e (34} in Mg BOF,

Excitation spectrum of Sm” emission in MgESBOSFS

spectra of the Eu3+ irn

the magnesiun fluoro-
torate phosphor are shown in Fig, 3. All measie
rements were performed at room temperature. ]
Both the excitation spectra of the Sm(3+-)
and BEu{3+)
borate
band
Sm{3+)

emission in the magnesium fluoro-

contain an  intense charge transfer

{CTB)
and  Bul{3+)

and  some narrow  lines of  the
4f4f transitions. Tthe
charge
bands of the Sm(3+) and Eu(3+) ions in Mg,BO.F,
3.5 and 34.2 ( X10°am ),

(3. xxi0°

energy positions of the transfer
are located abt
respectively. The difference wvalue
em™') between the CTE positions of the Sm{3+)
and Ful3+) in
coincides with that one obtained by Jcibr*gensen3

magnesium  fluorchorate  very

and Ji?slasse4 in other compomnds.
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