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PREFACE 

Considerable amount of work has been done on the 

behaviour of impurity ions in alkali halides with more than 

forty elemental impurities being the subject of such studies. 

However, the understanding of the properties of these 

impurities is far from complete. 	For the present investiga- 

tions, the author has chosen three impurity ions viz. lead, 

vanadium and holmium and has studied their behaviour in NaC1, 

KCI, KBr and KI. 	These three ions differ substantially from 

each other in their physical properties and their study is 

expected to reveal several interesting features of the doped 

alkali halides. 

Pb b 
	
is a heavy metal ion with an s

2 
outer electron 

configuration and gives rise to strong absorption bands when 

placed in crystals. 	Further, its ionic radius is nearly the 

same as that of the potassium ions. 	The choice of lead was 

made primarily with a view (i) to verify Dreyfus' theory from 

dielectric loss measurements, (ii) to see the effect of Pb 2+ 

2+ 
ions on coloration and that of coloration on Ph ions and 

(iii) to study the feasibility of the formation of colloidal 

particles of lead in the crystals. 

Ions of the transition metal group, of which vanadium 

is a member, are characterized by an incomplete d shell which 

lies outermost. The effect of the crystal fields on the 

energy levels of such an ion is, therefore, rather pronounced. 

The behaviour of the ions is extremely sensitive to their 

local environment, a feature that is reflected in the 

several interesting optical and megnetic properties which they 
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exhibit. 	Vanadium was taken up because relatively few 

results are available on colored vanadium doped crystals and 

the earlier. assignment of the transitions giving rise to the 

2+ 
observed absorption bands in the uncolored V 	doped crystals 

needed modification. 

The rare earth ions are characterized by an incomplete 

4f shell which is shielded by the outer 5s and 5p shells. As 

a result, the crystal field effects are not so pronounced. 

Samarium and europium ara the only ions of this group which 

have been studied in the alkali halides 	It is hoped that 

the results of the present study of holmium in the uncolored 

and colored alkali halide crystals will be a useful addition 

to this field. 

The thesis is divided into six chapters. 	Chapter I 

gives a review of the earlier related work. The experimental 

methods employed are discussed in Chapter II, Chapters III to 

VI give the main experimental results and their discussion. 

Each chapter carries in the beginning an abstract of the main 
... 

results reported in the chapter. 

Some of the important results reported in this thesis 

are the following. 

The behaviour of KI:Pb is different from that of other 

alkali halides doped with lead. The optical absorption 

2+ 
and Raman scattering measurements show that Ph 	ions 

occupy off-center positions in KI crystals. 	On 

+ 0 
coloration, bands characteristic of Pb , Pb and Ph 

colloids arc observed. 	Electrical conductivity 
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measurements of holmium doped alkali halides suggest 

that holmium is present in the divalent state in 
± 	0 	0 

these crystals. 	On coloration, Ho, Ho and Ho 

cluster bands are observed, a result somewhat 

similar to that observed in lead doped alkali 

halides. 	In the case of vanadium doped NaC1 

crystals, a new energy level scheme is proposed 

to interpret the observed optical spectra. 	In 

crystals containing higher concentration of 

vanadium, a new band attributed to aggregates of 

vanadium, is observed. 	A new absorption band 

due to V
+ 
centers is observed in the x-irradiated 

vanadium doped crystals. 	On prolonged irradiation 

with x-rays, the V centers disappear and an eight 
2+ 

line EPR spectrum, characteristic of V 	ions in 

a ;perfect octahedral coordination, is obtained. 
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