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Optical characteristics of Zn,SiO,~Mg,SiO, system samples activated by Mn?* ions have
been studied. The sample properties are interpreted from the standpoint of the crystal field
theory. The experimental level energy values are in good agreement with calculated ones.

HccnenoBaHbl ONTHYECKHE XaPaKTePUCTHKY 00pasnos B cucreme Zn,Si0,~Mg,SiO,, akTu-
BUPOBAHHBIX HOHaMu Mn2*, MHTepIpeTHpOBAHEI UX CBOMCTBA C TOUKM BPEHUA TEOPHM KDPHC-
TaJINYeCKoro moJis. Habaiomanocs Xopollee COOTBETCTBHE MEMKIY IKCIEPUMEHTAIbHBIMU U

BBIUMCJIEHHBIMU 3HAaYE€HUAMU 3HEPIruu ypOBHefI.

Willemite (Zn,SiO,:Mn2*) is among effi-
cient silicate luminophors for special
screens, in particular, for those of grid-free
electron beam memory devices [1, 2]. The
band positions in its luminescence spectrum
(the 4T;(*G) - 64,(8S) transition) and the ex-
citation one are defined by the split charac-
ter of d® configuration terms of the activa-
tor ions in the ligand field [3]. The excited
level energy values of Mn(II) ion (4T;(*G),
1Ty(*@), *A1(*G), *E(*G), ‘T4(*D), *E(*D),
4T1(4P)) depend on the crystal field (CF)
parameters B, C, and D, The ligand type
being the same, the distance between the
central ion and ligand and its coordination
are of importance. This strong influence
can be illustrated by the fact that in
willemite, the Mn(II) ion emits in the green
spectral region (A,,, =530 nm) while in
Mg,SiOy4, in the red one (A,,, = 635 nm).
The excitation spectra of those samples de-
scribed in [3, 4] show a poor band resolu-
tion, so that not all bands are identified;
the crystal field parameters are not calcu-
lated. The purpose of this work is to study
the optical characteristics of Zn,SiO,4—
Mg,SiO, system samples activated by Mn<*
ions and to interpret their properties from
the standpoint of the crystal field theory.
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The system choice is due to that ionic
radii (R) of Zn2*, Mg2*, and Mn2* are close
to each other (thus, formation of a series of
solid solutions is possible) as well as to dif -
ferent structures of their crystal lattices
what is expected to influence the formation
of different emission centers and a regular
variation of their optical properties. The
compounds to be studied are high-melting
(m.p. 1509°C for Zn,SiO, and 1890°C for
Mg,SiOy4), so that it is hardly possible to
obtain the solid solutions directly from sili-
cates and using standard apparatus. The lu-
minophors were synthesized by ceramic
(solid-phase) method using sintering of
ZnCO3, MgCO3, MnCO3, and SiO, mixtures,
the chromophor impurity content in all ma-
terials being less than 10073 %. Zinc fluo-
ride (up to 5 % by mass) was used as flux.
The calcination was performed in two
stages, at 750°C for 1 h and then at 1100 to
1200°C for 1.5 to 2 h. The dispersity of
reagents is of considerable importance in
the synthesis, as well as a SiO, excess of 3
to 6 % as compared to the stoichiometry.
The synthetic procedure of silicate crystal
luminophors is described in detail in [5].

The sample phase composition was exam -
ined by X-ray phase analysis (RPA). The
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