In stuldying the elestrical eonduet ivity, absorpition of
sleetrompgnetie radistion end similar properties of imperfest
solids 1like the dipordersd aystems or erystalliise systems with
loeslissd defests, the knowledge sbouwt thelr energy spestrum i
very essentisl, The invest stior of enargy states of Imperfect
solids is thornror.gf ' ,hcrsuh; inportanes. The mathods
used for sueh Wut.atimn raxngs Trem those following the “ome-
eleatron nmetholds for perfeet arystals™ te the ones involviag field-
theoretionl teabniques. The models studied alse vary from simple
one dimensional to the gensral thres dimensionsl cases,

1.8 Qutlime ef the probiems investigated

20l e _mathods used.

In this thesis, we have investigeted the sargy states of
sors one dimensionsl scolids with various types of deviations fres
porindieity. The prodlems investigated are the following :

(@) Engrgy stotey of ope djmemgiongl infinite dlgopdered sglid 3
Several models of Infinite one dimensional disordered solid of Both
pono- and distomis type have deam conzidered withia the frams-werk
of b -—~fwnstiom and restangular-well potentisls, Two methods have
Boen used for Iinvestigating the snergy ststes of these models, Ome
of these mathod s depunds on the use of Grean’s funstion in the sewe
WeY as has beon dlasussed by Soxen and Hubnezr! amd ?h-r:luu'a .

Ths othar method has besn developed by ws on the basis of bousdary
sonditions %o be satisfied By the wave funetioms at 4iffersnt pesen-

T1sd sites, Sowms models have hesh studied by hoth the methods md
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the results obtalned are identiosl,

{{) Electronis_epergy states of sdge dislogations : Some results
of the investigetion about the problems in (4] heve heen used Iin

gtudylng the effect of edge dislocations on the elestronio energy
states, The dislooation medel hax been develeped on tha bLasis of

e werk of Pelerls®,

(¢} Energy stestesg of rinite solid : By using a metrir method,
investigation has been made about the energy states of one dimen.
sional finite molid of pure andl mixed tyre. These investigations
have besn made within the frame-work of restangular-well petentiai,
Explicit squations have been derived for allowed energies of several
porfest and disordered cases., AN analysis has also been made about
the oriterion for forblddenness, in & mixed orystal, of any snergy
whioh is simultensocusly forbidéen in the cryatals formed by the

nombar atoms separstely.

1.3 Survey of investigstions gmd regulty.

The esssptiale about the band theory of snergy speotrum in
s01ids have been reviewed in chapter Il end sur Investigations
Sbout the problems under (a;, (&) and (¢) have been presented

respectively In ohepter IXI, IV amd V,

For all ths problems trested in (a) and (¢) , the gensrsl
approach is to intreduce the devistion from periodioity as a per-
turbation in tw interstomic distances. The squations for allowed



energies are then derived in the zeroth and first order apprexi-
petions., The smeroth order equaiion glves the snargy states of the
unperturbed lattice while the rirst erder equation gives the energy-
states due te perturbatioa im the Interatomic distanees.

Te sos the quantitetive utility of the msthematloal deriva.
tions, it iz necessary te meks numeriosl computatlons sbout e
leocation mnd density of states introduced by perturbation in the
interatemis Adlistances, Although most of the esgustions derived by
us are iz such s ferm that one ctn make numeriocsl saloulations enm
them, we have dene the sseme for only ore cass naxely the prodviem in
(4) » This enloulation shows in s generel way the sxtent te whioh
the band.structures ef energy spesctrum are retained in solids with
losalised defects and the conelusions reached from this saleulation
are in qualitative agresment with the results of experimsntal obser.

vations,

In chapter V where we have presented lnvestigatfions about
the prodlsus under (¢; , the saperiority of rectangular~-well peten.
tial over the freyuently used § -funotion snd sinusoldal petentiasl
has been discussed. It has bean shown thst the ocourrence of a

| band-strueture in the energy speotrum is clossly connested with the
-properties and partisularly the trace of a matrix (whioh has desn
Emd a3 T-matrix in the text), (ut of the Tematrix, twe matrices
mameld as t’ and § have beem genstrusted and 1t is shown that the
‘general preperties of thess matriees are related teo the inverisnss
of Sehrbdinger equation under spsoe-rsflection and time-reversal,
The T-matrix has beem used te derive the squations for a.uM SNAr~
glen of seversl perfect and dissrdersd ceses. By using shis mabriz,



-

we have alzo analysed the conditions for forhiddenness, 1n a mixed
orystal, of any energy which is simultanecusly forbldden in the
rpember crystals taken separately and our analysis has been discussed

A
in the context of the works dome by ethers,fes this problem' *#:5

ore details adout results of our lnvestigation for various
problems under () ({] smd (¢c) have been presented in the sumuary

seoticn of the respeotlvs chapters.

gur investigations sbout the energy states have hassn made
fer one dimensionel medels while im reality, one has to deal with
three dimsnsionel systems. A gemersl 4discussion about the limita-
tions and utility ¢f the results frem ens dimensionsl medels has
beer givea in shapter II1 (Section 3.8). In ohapter III (Seetion 35.1),
we have alaw presented a review sboxt the investigstieons of energy-
spoetum in disordered aystoms by use of suoch methods as that eof
numerical osloulatiens, matrlx formwlatiex, or persurbdaticnal tesh-
mlguss or wethods similar te these.

The metheds used for investigation of energy states im the
works reviewel ia ehapter III (as mentioned abeve) are first formw
lated In most cesen Tor ene dimensionsl systems and them gensralised
to three dimensional sases, Although resulss edteined by suoh
‘methods for oms dimensionsl models ere exast, the resulss for thres
iuinon;hnal sy stems By generalisation of these Methods will be ef
‘restrieted validity. This is becsuss the mathematisal Preperties

Poouliar te cns divensionsl models are 2ot present in three -dimsm-
sionel systems. To oversems this limitationm, attempis Bave bess
mede By many workers to formalate a general theory akout the ensrgy-
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states of real three dinmensionsl disardered aystems by using teeh-
niques of gusntum-fisld theory., In @spter VI, we have given an
outline of the fileld-theoretie approssh to the study of ensrgy.
states of disordersd systems,



