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Results of semiempirical calculation of partial densities of the electron states and the
imaginary part of dielectric constant €,(w) are presented for tetragonal and monoclinic
modifications of lead tungstate PbWO, crystals. Calculated €,(w) distributions are com-
pared with experimental reflection data. The role of the regular constituents of crystal
lattice — Pb2* lead ions and WO42' molecular anion complexes in the luminescence excita-
tion process is examined.

IIpuBegeHbl pes3yabTAThl PACUETOB IMMOJYIMIHNPUUECKHUM METOAOM IIJIOTHOCTEH 3JI€KTPOH-
HBIX COCTOSHHUI M MHHMOH YaCTH KOMILIEKCHOW JM3IEKTPUYECKOH MPOHUIIAeMOCTH E4(W) mIa
TeTParoHaNTbHOW M MOHOKJIMHHON MOAM(MKaIuii KPHCTALI0B Bodb(ppamara csurma PbWO,.
PaCC‘II/ITaHHBIe 3aBUCHMOCTH COIIOCTABJIEHBI C SKCIIEPHMMEHTAJbHBIMU NJAHHBIMHU IIO0 CIIEKTPaM
orpakenusa. I[lo pesysbTaTamM aHaIW3a pacrupegejeHuil HapiuaJlbHbIX IJIOTHOCTEH COCTOSHUH
OIleHEeHAa POJIb B MPOIlecCax BO30OYKICHUS JIOMUHECIECHIINN PEryJISPHBIX COCTABHBLIX 3JI€MEH-
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TOB KpI/ICTaJIJII/I‘{eCROﬁ pemeTKun BOJIL(I)paMaTa CBHUHIIa — HNOHOB P

COB WO42'.

Among other scintillators, the crystal of
lead tungstate PbWO,, is a probable work-
ing material for use in detectors of high-en -
ergy particles [1]. Therefore, when investi-
gating its optical properties, a great atten-
tion is paid to luminescence in 350-550 nm
region. The majority of both laboratory and
industrial samples of PbWO, shows two lu-
minescence bands in this spectral region.
One of them, so called blue band, has a
maximal value )\m near 420 nm, while an-
other one, denoted often as the green band,
has A, about 500 nm. The intensity ratio of
these bands depends on the excitation
method, temperature, and the sample
growth conditions [2, 3]. At room tempera-
ture (RT), the blue band is excited in 310—
330 nm spectral range while the excitation
maximum for green luminescence is about
330 nm [3].

Today, the main spectral and lumines-
cence properties and their temperature de-
pendence for "pure” and defect lead tung-
state crystals have been studied more or
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b2+ 1 aHUOHHBIX KOMILJIEK-

less completely [3—6]. But the problem of
the luminescence centers origin remained
still unresolved. As for the blue band, there
are two prevalent viewpoints. One of them
associates the band with transitions in regu-
lar tungstate group WO42' [7] while another
ascribes this luminescence mainly to elec-
tronic states of lead ion Pb2* [2]. According
to the generally adopted concept, the green
band has a defect nature, but the proposed
models of its luminescence centers are dif -
ferent. The green luminescence is ascribed
to transitions in a defect anion group WOj3
[8], or to inclusions of the monoclinic
PbWO, crystal phase (raspite) in the bulk of
the main tetragonal lead tungstate crystal
type (sheelite) [9]. All artificially grown
samples of lead tungstate are accounted to
have the sheelite structure [10], but an-
other structural modification of PbWOy,,
raspite, also exists in nature [11]. In the
present work, we intend to explore the role
of the lead ion Pb2* electron states and
monoclinic phase inclusions in the PbWO,
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