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PREFACE 

11.-VI co即ou加s as a collective group of 

materials have been and still are the subject of much 

investigations because of the variety in their use加1- 

ness． 飢ten七ion was first focussed on so鵬 of the 1町ge 

band gap II-VI co即o und s,like CdS and ZnS,due 七o their 

pho七oconductive and lurninescen七 properties . Much effor七 

was expended to prepare powders of such materials in 

doped 如d undoped s七ates and the e町ly studies were 

conduc七ed almost exclusively on 七hese poぬer samples. 

Aithou師 these investigations did set forth a basis for 

understanding this group of materials,much of our present 

knowledge has been gained through studies on crystals. 

The essential require如n七 of crystalline ma七erials, for 

the fabrication of so如 devices and for m水ing defi吐te 

meas町ements of certain properties,has led 七o extensive 

work in 七he field of crys七al growth. One may,howe ve r, 

use a polycrystalline sa即le rather than a single crys七al 

for certain studies but often a single crystal is required. 

For example、much better frequency st山ility and lower acoト 

s七ic losses can be achieved in single crys七als than ifl 

polycrystalline aggregates. Thus,single crystal piezoー 
electric samples are used for frequency control ele皿en七s. 
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Conductivi七y and mobility exper如enta also dicta七e the 

use of single crystals of semiconductors. 

For Some studies and applications, reasonably 

large single crystals are required. However, in cer七amn 

cases like fluorescence studies where one would like to 

work with und如aged surfaces，工七 is adv如七ageous to grow 

crystals 。： definite form and size as this e4iminates 

the need of a可 further 狙echanical or chemical trea七胆nt 

which is necess町ywi切 large crys七als. It is 七hus 

imp o r七ant,bo七h from the scientific as well as from 七eeト 

nological point of view，七o unders七and and establish the 

conditions of growth of various forms of crystals. In 

the wo建 repor七ed here，七he au七hor has studied 七垣s aspee七 

in the case of cadrni如 s吐phide crystals., Cad吐um sulphide 

was chosen because of the non-availability of its single 

crystals in the coun七ry and also because of i七s grea七 

applic a七ion po七en七i al. CdS crystals are e即loyed in photo一 

C o nduc七ing cells 七o detect radiation in a spectral region 

w垣ch extends fro皿 near infrared to ga孤ma radia七ion. Pjezo- 

electric effect and laser emission have both been observed 

in high quali七Y cadmiu皿 suiphide Cワs七als・ The co曲ina七ion 

of electric field and phonon sensitive properties has 

per吐七ted the application of cad血如 sulphide in image 

in七ensification,image processing,logic ne七works and shif七 
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registers. Pho七oval七aic effect has also been observed 

both in electroche血cal and p-n heterojunction arrangeー 

me nt s. Finally, single crystal platelets of cad吐um 

sulphide have been successfully used to fabricate SOL 

device s . 

T加 work reported. in this thesis has been 

divided into five chapters. Chapter I revi印st加 

different 如thods of 留owing CdS crystals and s七udying 

the ir 吐sloca七ion struc七ure. Chap七er II is concerned. 

vi七h the growth of large single crys七als in vacuum. 

Prior to this work, i町ge single crys七als of CdS have 

been grown in a加ien七 at皿ospheres a七 七e叩erat皿es in 七he 

range i i 000_1 200C. 助 these te即eratures,there is a 

s li gh七 sof七e吐ng and collapse of 七he quartz which causes 

the s七icking of the crystal to the ampoule and consequent 

surface slip and surface cracking due to the difference in 

the thermal coefficients of the crystal and the ampoule. 

Hi帥er te即eratures may also cause grea七er contamination 

0f the crys七al by quar七z. Itis,therefore,de sir able 

tha七 the growth s加uld be carried ou中 at lo四r tempera- 

七ure s. This is possible if 七he growth is performed under 

vacuum where higher flux rate can be availゆle as ma七erial 

transport is not limited by gaseous diffusion. Earlier 

atte即七s on growth in vacuum, however, have no七 been very 

3 



s uc ce s s f吐． In the pre sen七 Case,large single crystals 
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about 3 cm long and i cm diameter have been successfully 

grown in vacuum at Co即aratively lower 七emperature s . 

the order of 1O250-1O6OoC. The conditions necessary 

obtaining such cryst旺s have been discussed. 

A study of the 介ee growing surface under varying 

grow七h conditions has also been made. 此 normal growth 

rates,t加 free growing surface of the crystal is confined 

by curved-non-singul町 surfaces. When the rate of growth 

is small,a nu晒er of flat,well defined and mai吐y prisー 

ma七ic face七s develop. The growth mechanis皿sh町e been 

discussed in both the cases . 

The presence of 如id s in the 亨own crystals is 

known 七o cause scattering of light and this affects the 

performance of optical devices. The causes and 肥cha吐sin 

of 釦rmation of voids in CdS crystals 	been discussed. 

Conditions 	been es七ablished in which voids can be 

eliminated . 

The grow七h of hollow crys七als is discussed in 

Chapter III. There are a few earlier reports on this 

growth habit which has been attributed to the presence of 

i即unities or of nucleation centres 如d it has been mentioned 

that hollow crystals canno七 be grown by s七arting from pure 



material. The ai比har has grown hollow centered CdS 

Crystals,toth in the presence and absence of impurities, 

in dyn如ic as well as static sy就ems, with s七吐C hi. o鵬七n c 

co叩os主tion and wi切 excess of ca面juin or sulphur. The 

results indicate that polygermination of platelets is a 

probable 鵬chanism for the formation of this h晒it. 

However,in 七he case of i即unities,it has been suggested 

that the 皿echanism may be i即urity 如dif如d hopper growth. 

Chapter IV deals with the 留ow七hof 血iskers, 

needles and pia七elets. Needles and pia七ele七s have been 

grown inside 	quar七za即oule s 而ereas whiskers grow 

on the walls 	the mulli七e tube. 紐iiskers con七amn a few 

or no dislocations and are relatively perfect single crystals. 

Evi的nce has been presented to support the dislocation 

mechanism opera七ing in the gr叩th of platelets. It has 

been shown 切式 the conta吐nation, of the growing interface 

of a crystal,by i即unities can lead to 七he forma七ion of 

platelets,needles and hollow crystals. 
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Thermal etching can be advantageously 

reveal the dislocation structure of as grown  

e即1 oyed 

crys七als . 

author's best knowledge,no report has appeared so 

far 	the thermal e七ching of dislocations 	cadmium 

sulphide. In the present case,this tech吐 	has been 
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successfully used to study e七ch patterns in different 

grains,dislocation motion and poi ygonis ation. The role 

of i即unities in 七he forma七ion of thermal etch pi七s has 

also been investigated. Aco叩arison of 七hermal etching 

and che血cal etching has been made. This forms the fifth 

and the last chap七er of the thesis. 
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