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Electronic structure of molecular clusters selected in perfect lead tungstate crystals
PbWOQO, and in the crystals with molybdenum impurity defects and oxygen vacancies Vg
has been ab-initio calculated. Densities of one-electron states, partial densities of states
and joint density of states are analyzed for clusters corresponding to perfect and defect
crystals. Lead ions Pb 6p-states have been found to dominate at the conductive band
bottom in perfect lead tungstate crystal. Conclusions concerning change in charge localiza -
tion under interband electron transitions with transition energies ranging from 4 to 6 eV
have been drawn. The influence of defects on the electron structure and optical properties
of crystals is investigated. Possible involvement of two closest to Vg tungstate groups —
defective WO5; and the perfect WO, in optical processes associated with interband electron
transitions in the crystals with oxygen vacancies is revealed by calculations.

PaccunTana s/JeKTpOHHAs CTPYKTypa MOJEKYJIAPHBIX KJACTEPOB, BBIJIEJEHHBIX B pery-
JNAPHBIX KpHCTadIax Boiabppamara csuama PbWO, n B xpucrammax c gedexramu Ipumecu
monubaeHa u BakaHcuu Kucaopoza V. IIpoanamnsupoBaHbl IJIOTHOCTH BJIEKTPOHHBIX COCTO-
AHUM, NapuuajbHbIe IJOTHOCTH COCTOSHUM ¥ KOMOMHHPOBAHHAA MEXK30HHAS IIJIOTHOCTH
COCTOSHUU KJAcTepPOB, KOTOPbIe OTBEUAIOT WAEAJIHLHOMY IO CTPYKType W nedeKTHBIM KpHC-
rannam PbWO,. B pesyibsraTe pacueToB IOJIydYeHO JOMUHHUPOBaHUE IJIOTHOCTH 6p-cocTosHM
nouoB Pb B oGsacT mHA 30HBI MPOBOAMMOCTH KPUCTAJIA C HAeaJbHOI CcTPyKTypoii. Crena-
HBI BBIBOJIbI OTHOCUTEJHHO M3MEHEeHUS JOKAJM3allUuU 3JEKTPOHHOTO 3apsAja MPU MeK30HHBIX
OIHOZJIEKTPOHHBIX TIepexofax ¢ dHeprueil mepexoma 4—6 »B. HcciaenoBano BiausHue aedex-
TOB HA 3JeKTPOHHYIO CTPYKTYPY U OITHUYECKHe CBoiicTBa KpucTaiaoB. O0HapysKeHa BO3ZMOMK-
HOCTBh y4YaCTHA ABYX Ommxaiimmx K BakaHcHH Vo Boib(ppaMaTHBIX Ipynm — Je(eKTHOI
WO; u perynapmoii WO, B onTmuecKmx IIpoImeccax, KOTOPBIE CBABAHBI C MeX3OHHBIMU
mepexogamu B Kpucramnax PoWO, ¢ KuciopogHBIME BaKaHCHAMU.
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Lead tungstate (PbWO,) crystal is one of
the most effective scintillation materials for
calorimetric devices designed to detect the
extremely high energy particles [1]. Thus,
the interest to its scintillation properties
has increased recently noticeably. Radio lu-
minescence as well the other optical fea-
tures of PbWO, crystals were studied rather
intensively [1-5]. However, the obtained ex -
perimental results on PbWO, properties dif-
fer substantially from each other. Some lu-
minescence and corresponding photo-excita -

640

tion bands differ in relative intensity and
position in the energy scale for crystals
grown in different conditions. Such a dis-
crepancy results in that up to now, there
are no generally accepted explanations for
the luminescence centers in lead tungstate.
According to some presumptions (see,
for example [3]), the most technologi-
cally important green emission band
with A, =500 nm is ascribed to transi-
tions in defect tungstate groups WOj or, in
other words, to the presence of oxygen va-
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