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1 Introduction to Borate 
Phosphors 

P. K. Tawalare and A. B. Gawande  
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1.1 INTRODUCTION 

The varied aspects of luminescence and the complex processes involved in the origin of light emission, 
offer interesting challenges for researchers in this field. This is one of the research fields, wherein 
diverse application area exists, which range from radiation monitoring for health and safety, phosphors 
for lamps and display purposes to X-ray imaging and other means of medical diagnostics. 

Luminescence is a well-established field of scientific research. In 1652, Zechi made an im-
portant contribution to the understanding of photoluminescence. It is the emission of light, which 
persists after the excitation agency, is removed (luminescence). Moreover; he proved experi-
mentally that the color of the phosphorescence light in a material is independent of the color of the 
exciting light and also clearly distinguished the phenomenon from scattering. About 200 years 
later, Stoke showed that the incident and emitted light differed in color and enunciated his well- 
known Stoke’s law regarding the increase in wavelength, which accompanies photoluminescence. 
In 1867, E. Bequerel distinguished two types of phosphorescence or after-glow, which were at-
tributed respectively to monomolecular and to bimolecular decay mechanism. 

The last few decades have witnessed dramatic changes in research on luminescence. There has 
been a phenomenal growth in the subject, and a significant progress has been made in the field of 
luminescence research. Recent research is characterized by strong interaction among other bran-
ches of solid-state physics and between different areas of luminescence using inorganic and or-
ganic materials. Both experimental as well as theoretical approaches have been made. 
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