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Origin of the 300nm Absorption Band in PbF; Crystals
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(Shanghai Ingitute of Ceramics, Chinese Academy of Sciences, Shanghai 200050 China)
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Abstract

A 300nm absorption band was found in the transmission spectra of PbFy crystal. It is
characterized by the decrease of its intensity fiom the beginning of growth to finishing end of the
grown crystal. According to AAS analysis results, there are more content of Ca and Ba
impurities in the crystal with 300nm absorption band than those without this absorption.
Howevex based on doping experiments and similar absorption phenomenon existing in other
fluoride crystals, trace Ce®" impurities was suggested to be associated with this absorption, and
the former wnclusion that Ca and Ba ions was ascribed to be responsible for this absorption
band was denied. The 300nm absorption band originates from the transition 4f—>5d of ce
jons. Ce”" impurities in PbF2 crystal can trace back to the rav meral, CaF2, which was used
to produce HF, one of the starting materials to synthesize PbFs. By specially purification on
HF, the 300nm absorption band was overcome from the grown PbF> crystals.
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Table 1 Impurities in PbF; raw materialsC AAS)

Content(atom fraction, %)

Element
No absoption With absorption

Ca 3 10°° 2X 1074
Mg 2.5X 1073 7X 1073
Ba - 3X 1074
Al 6.5x10 3 1.0X 1073
S 2X 1075 5< 1075
Cr <10°°¢

Fe 1. 1X 103 X100
Mn 1.4X1073 X 1073
Ni 3.4X107° 5< 1073
,

, la
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Fig. 1 Transmission specira of PbF, crystals( 30mmX 30mm>X 180mm)
(a) Along the growth direction, L= 180mm; (b) Perpendicular to the growth direction, L= 30mm.
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Fig.2 Transmission of PbF; crystals doped Fig.3 Transmission of PbF> crystals doped with
with barium and calcium (L= 30mm) various amount of cerium
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