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GROWTH OF LIF SINGLE CRYSTAL DOPED WITH Mg AND Ti FOR
PREPARATION OF THERMOLUMINESCENT LITHIUM FLUORIDE

N. Banaii, N. Feripoor, K.H. Mikhchi
Sold State Phsics Division, Laser Research Center
Atomic Energy Organization of Iran

Abstract

Single crystal have been grown based on optical quality Lithium Fluride with the addition of
Magnesium and Titanium, by Bridgman - Stockbarger system which have been designed and
constructed in our laboratory. The content and distribution of Magnesium and Titanium have been
detemined by X-ray Fluresecence and Atomic Absorption Spectrometric analysis .

The analytical results on our crystals grown with added Mg and Ti indicated that the Mg content
through the crystals was close to uniform, but for Ti impurity, concentration gradient existed within
cach crystal, the highest level being near the tip. A value of K = 1.8 has been derived as distribution
coefficient of Titanium under Bridgman - Stockbarger crystal growth condition. The variation of
Thermoluminescence intensity within each crystal has been studied. Evidence has been produced that
Ti acts as an emission center in Thrmoluminescent Litium Fluoride and is subjects to the usual
concecteration guenching effect. Based on the height of the main glow peak the optimum
concenteration of Mg and Ti have been found to be 88PPm and 9 grem respectively.

In conclusion, it has been found possible to prepare Thermoluminescent Lithium Fluoride with
properties similar to those of TLD - 100 of Harshow Chemical Company, by the addition of Mg and Ti
impurity to readity available form of high purity LiF powder starting material.
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