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In our previous paper (Fedyanin and 05~P~? !~?­

the ground-state properties and soliton excit3'icn 

within the framework of the finite 

proposed by Gammel (1986) for the case of P~:Y'-~~:­

the present paper, we study tho physical ch~ract~~l-~l:~ cf ~~ 

of our paper is twofold. At first, we exten3 ~~e =:-~-~~:e ~o-· 

tonian (Rice and Mele 1982) by addine elect~c~ tr~~sf~r: :~~~e~~ 

second neighbour sites since thoir role in .c~e A? ; _yrsrc 

be considerably enhanced in comparison ~ith :.~ 1"=- ..... :: :: .: ::- "::: - - . - ­

finite AS ch~lins to estimate effects c&lle~1 t; di~~~-~~~~~ 

lattice. 

Let us consider the model Hamiltcnia~
 

z
 
+

H=-E I: t n •n + l ( C 1",+l,O' C 
Tl,<Y 

+ h,~ ) .;.. 

n.a l=t 

+ K 
+ a I: C C -+ 2- I, 

n , 0- n,O 

for the linearly con j ug a t.e d AB polymer, "hr,r'c '~,',+l( C,=', 2, _~;::e­

notes electron transfers between the first an~ ee-,n:: ~~ii~~c~r5_ 

of n--electrons with spin 0 at a site n, 0 s~3~ds ~~~ 3n c~~-sits 

potential,K is a harmonic epring constant and ~ ar~ :a~~ls~ 

placements.We note that elastic interactionE are r~~~ri~t~j ~~ ~te 

nearest-neigtltour atomic cores.Also, the kin~~ic er.~rgy ~~r~ is 

omitted in (1) because we are interested here in 5~"tic la~t~ce 

configurations only.It is assumed that there is o~e ~-el~~tro~ ~~~ 

site. 

As usual,we adopt the linear forms for hopping n3tr~x ~le~~nts 

~~~.t·: ...-. ,. 
..-..-~, -,,-----­



and t • +- ::: t - 'Y2n (u +2 - un) Jtra.n+:c::: to - 'Y (un +-1 - un) n n z z n n

(2 ) 

where to and t. are the electron transfer integrals between first 
n 

and second neighbours in a regular chain, The corresponding deri ­

vatives of tn,nH and t~n+. with respect to intersite separation 

a in the regular chain Bre denoted by -y and -Y2n,Whilst the para­

meters to~ t~8 and y ~ y~8 do not depend on the site index,the hop-

pings t. 
n 

and electron-lattice coupling constants Y2n are equal 

AAUID) for odd (even) sites)to tAAC88'=t (t ) and Y Y 2A(y28)
2 2A 2U 2 

respectively, 

It is ~'onv",.J(,nt to r"wrlte the Ham i Lt.rm i a n (1) in terms of 

the dinlt'~f1niunJof;f'; bor.d l"nl~t,h Ch~ur:tlr; V:":Y(I: - U )/1.. n ntl r, 0 

II , «" 1: ( I) '" , • • 1: (v -1)(,,· C • 11, e,) +t,,[ " r-.o-C n.(Y n n+l,a f'l.(.y
 

TO ,Ct
 n,O 

• __L 2 (3 )• 1: (y (v , V ) • C .. 0' 
+ h. c . ) 2(J - 1: v n	 1,) (C"'2,<Y
 

WI. o:
 
n nl. n 

wh~~r"'" th{' dlnl'"lll;\(ln)f'f:1i inl,"r1:lctl()n l'ar;Jmc~t(:rs are df~fillj:d lll: 

, 
"

(4 )
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I 1r : I I.. 1 t, (1",1 " or T ) ;or,d (I I IK I<-/ I'f}' r /" 1,:Jn ..1 r, A If 

l.h(· 1'--1 t,r·)"II III ~t"11 ~,IJjl'r-ifi lh,'11 Lh(: I',l")lllid C'-rJtj~ of (:~) If", 

d' ttp I :1<".",,1111'_ {I I,I"IIII,iIU1"llll" diull:rlz.-ll)(\rl with\III>"I"I.,! 1'("
 

111/' f~ I, I' I 'I I ~ t \1 I " .. Till' f~I'4Hlrld J;l,\f, \;'P"f~l,nlm Ilr (:1)
 I,./,dll 

, , :J ~ • '/ 

10: , (I I. )1 "'I/k:1 1 :11(f~ 1/\1 i·"1 :;k. I) I, I~:", k . I :'. Iii fl k;1 It. 
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I" o
 

III 'hI' 1'"1\1 ud \J,1VP Vi'f Il" k 1l/~11l 'I'll., 1,·11 .11l,,·t 1'1
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f ~I ,'·.lld v fI I f'lll I y , 
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,~I"IIIII' ntn11\ "Il I ' I f/.y Ih,> dilll!'1 1:,.11 1.," '"IHlJdlnttln 1I".nllll'11I1 ",f'I' tIlt 

"I' I,h" ,11,,111,1 I ," In dfll"lfllllll .. 1 'In Ill" ",,111' \'>11 of' 

IT 12 

I sin2t dt 
1/ A (7 )--._-_._--	 -------­

2t 
.. ff [1/4 (a + AT cos2tj"1 cos't + z'sin ]'o 

o 

where Aeff=4r2/11K t. is the eli men siou Lcc c o l r-c t.r-o n-vph orion coupliliGo 

constant, As it follows from (6) • the d i mor i z a t.j o n e x i u t.e for 

A,,>to(ao-LT) only. lIence,for Dome All materir,]f; with a c Lo c e to L 
o 

and t2A~t2B' the SE:(~'ond lh.:-:i.r;hbour i nLcrac t.f onn can r-a s i I y s upp r orr: 

the d i mer i z ed s t r u c t.u re of the' el'ollno1 ct"!.,,, In a general C(\f-;'-: J 

lA~lD,equa.tion (7) has t o bt"~ r;cd v ed nun.c r j (;;:.1 ] J y "For 1 1 we find 
A ~ 

l/A = _L1+Y' )~/2 K(m) ,':( m) i.	 (il)e f f 1. Z2 

wh"I'e K(m) and E(m) al'e til'.' cnmI'1"I" ... JIII·tie In1."[;I'"I", cd' t.hr­

"/ ;/ :J 
f i r-n t, a n d ""cond kind, l'efOl' .. ··t.iv'·!y ••, (1" 1/(1'y) ;o'ICI y"o/:':' 

~' j nul I y, for L, <. 1 " n cl y « I ,/'>1 ,. 1, "'1 "{ (';ITl ht· ';(1) VI·/I ;or,." 1y I. I 

cl]lly e vrr. for I A"" II arId w,,~ f i rid 

~ ~.:J

1-. :-. 2t. r ( " /\/) I ;'. I IH "I' ( 1I' 1 ) (:1 ) 
0 o U	 1t.1f 

The (,}1;1rt;~~ l.'":lrI;;l'f', ~',. b,'Iw""11 Ill' f\ ;\llli H :1I,\'llll; 1"'I'IIm"l: 

.. I /11 ( "~,:' l<. " I
I o• } :	 ( III)" 1 " N I'.L

), ,I' 

Will· ... • I';. ':1 1',I VI'II I,y (~.), 1111' (,11111 ll\lllt ! 'V4 t '1"11I'\i'd IIl:d "II ,11101 

If' I d.'IlI.! ,.:, t hi' 1l1'1/',1l11IHI,· I, f' Ill" j lId I"" I' lip' n I'>j" 1 "II 

'I'III • I : ~., I I l.. '1\ II ;1111"11', "I l,\.l 'II .111 III i,I"ll 1'" (:1) j'.lll I,,) l'j'lillil 

,·)t'l,'lly I"jlt' I l n i I,· Al\ ,11.\11111 I,y .lIt,. I 111111.. ", I, :11 d. 111,1 I 1,," ,,' 

IlIltllytlt',llly 1,.11111/', I 'Ill "I'llllllilllltl \",11 "I (.1) UII II II. II' '1/1· V j' t • I' t , ~ 

v l cb -u rlfl ;II'~'IIl.'" Llflll'll,oli'})l 1101 1 "It I V WI> r t ] r 'I I I j·f '1111 I d" I 111'1 n 

II, ~ t.lIt.• 1" nI" I, t I' I. I, , 

I,,~, Ull tl I III ., 1111\ I \ I r' I 'II" ,'H:' I y I I, '\ I .11'11111 Ij II '1'11_· 'Ill '11111111.I j 

d.,tl' 1'.. 1 I.ffl <If' ;111 /\11 1'1,1\11111" h:1l1 I"lllIt 1""11 I'~I'''' '.-rl I,y II', n ;lIld 

'J.	 ,I 



t • + = t - y (U + i - Un) and t..-,.n+z= t z n - Y2n (U n + 2 - lIn>' 
n n i o n 

(2 ) 

where to and t'n are the electron transfer integrals between first 

and second neiGhbours in a regular chain. The corresponding deri ­

vatives of t and t with reBpect to intersite separation
n,n+1 n.n+2 

a in the regular chain are denoted by -y and -y2n' Whi 1st the para-· 

meters to~ t;a aud y 5 y;O do not depend on the site index,the hop-

are equalt'n and electron-·lattice coupling constants Y'npings 
AAlIIR} 

to t;A(BB)"'t'A (t'H) and Y, Y 
Z A(Y2B) for odd (even) sites, 

reBp(;ctivc]y. 

It is ."rj!Jvc:tdenl to rewrite lh" Hamiltonian \ I) 11l terms of 

the d i m..-n a l o n l c t.r: bCHl(l ]Pll/~th Chl;tJir;t~f.'i vn=y(t\,+t- '\,)/1.", 

I) ,,., (/ c + I: (v - 1) (c+ c , h. c.) t 
II ' to l "0 [ ( n.1Y n.O n n t t,a ",0'
 

rv , ()' " • 0'
 

t 1 2 (3 )+[(Y(v IV) )(""'2.0' e",O' + h.e.) + 'X/i' [V" J. n not f' 

n,a 

Whf'~rf' t.hl~ dlrrlf'JU:\(llllf:l;l; IllLf·r1.:l.cLlc.JH parameters arf~ d(:fiYlf:d ;t1~ 

, 
( 4 ) t':I'/\'o (i .(:.'11'1 .. 1 " or TO> ';JJld (~J /Kl· o
" o o
 

It III w(·ll ~.\l\'~HI 1.1./11. ttl': l',t'!IIlItll f;tr~tc of (;1) it: 

(-/t. ; t'" I ,,,Ir , 

I he· I'" I (or' I Ll 

d 11.1,1,'\,'"lol ili/i. II I.ln,rd,flld·(llll: dinlf~ri:-',dLi()11 with\ rIf i II I tl!" II I j('l 

t'n/ulll .II,It .. 'I'll,· ,',I"lllld l.l:lt" l'pl·('\.nlm (If (:1)PI' III I' \t 1 ) ,1 II 

t "1 7 "J' J 

( , ). "II /k.'l I ,'1 ( ' _" I A I "~\I;~Jk,l) II:'}:; k.\ .', I, III k ,I I '"J' I • 
I' , 4" (:, ) 

"1/1 :'/ 11 :llld "/~~il' II /:~d Tllil til" I 
Wlll'I.' I" 1/' 

, t 11111 (',) ,';{tl' 1, I I t , lilf I'" I', t I Ii ~,f'I' 

)' I' , II; ):'11 / I II I ( '\ I 1\ I ) I Itt. / I 
ttI" 

0 

:11 'lin II'nllld 'J.lVII Vnl I." kt- "/~'n "lh e- ".1','11111""1 ;', II. ,'''Jlllvnllllllly, 

1:1./111111 "I:d" 1'111'1 J{Y 
u 

"I' 'Il~ ,h,.dll,l , ,I' 'II d"lf'llnlll"d '1'1 Ill. l,pllll,'.,,, "' 

Ill" dill,.,. 1:,,1 \1'11 • 411,,11111,,111 lI , m l ll ' lId ',I'n lh. 

rrI' 
2

sin t dt 
1/ "- ('7) 

.. ff [1/4 (a + AT eos2t)' i cos7t + Z2 s i n2 t ]'J 
o 

o 

2
where A"ff=4y InK to in the d i mens ion Loo o oLoc t ro n vph o non eoupJilll1 

constant. As it follows from (6) , the d i mcri z a t.j on exists for 

Ao>to(C<o -AT) only. Hence,for some All materir,],: wIlb C< o l o s o to " o 

and t2A~t28' the second n8i~hhollr 1I1L('racl,ic,rlG (~an ('asily Guppre[;f; 

the d i mer i ae d s t.r-u o t.u re of the groun,l "t"u·. III a g erio r a l eEl h(~ , 

'lA"-TD,equation (7) hac to L<, f'('] ""I Jl!lmf~r ir:d I J v . For 1 1 we find 
A II 

l/\'ff = .J..L+y~)' /2 K(m) I':(m) I, (fl)
2
 

Z
 

wher'" K(m) a ud E(m) a re the cl,mp!"I" (']lillti(' illt.j·l~r,]ll; of th(~ 

7 :I 'J
fjrst and Recond kind, r'f:f;l" .'(,t, i V(' I y, m (1 z ) 1 ( I 'y ) .nn d y a I;'

n 

~'\nullYI for toT« 1 ,:Hld y l..( 1,1:11 ~.' J, 1"1'( (',"11 hI" r;plvf·d Itn:l!yLI 

cnlly c.vrt, for T,,;1I'J .. ilrld \-i,' fi n.] 

r. c 2t r (,~u fI.,):I I ;.,7 1' :1 H1.(I"XI I/ A ",,' J 1) (!')o t, '( 

The ch,l.l"t.:c 1,1':1/11',1',.,·, :~l'+ lll"l.Wr·'·11 II." /\ ;llld )', ,It''fll/; I"·.·.'nl'·'; 

I ", f 'Jrl:'\. t
1 " " (,•1 " I'., ( III)l:N 

). ." 

W)H'l',· II:~ \:1 ,'.lvl·1I I,v r~,), I til' 1".\1 III I \ rtu r • .v t I ' ,,',' I \1' \ 1 d III :11 1"1 '1I1d 

Ilrl <I"II"t,::, Ill" 111,1/',1111111\' " I I h, • II, I I i ~ / ,f .' II 1Ill' "I, " It"II 

'l'h(' HPj i t.c iu '·.I1..·llil1 tidlll (I' Iq,IIlI"ll 111.'111"[", ,,, (:1) ".111 "'1 l'I'lllId 

4")(III'lly 1"1 lIlli',' /\1\ ,·h.ll11r; I~y .t t r . \ 1 1111111" 1\' ,11 • I I, 111.11 I. 'II 1'1 

111111 I YI. I ('.1 I I Y I 11\ 1111'. t t.. , • "II' \ uuiuu 111111 .,1 :11 \1111 I II , ll"U'" V "I , I" l , 

v I d,·f1 "II .• III .11.. .1"1 iI I 1,.1 II III I" I ·,1 "111'1 H,· Idl·l1 I I t~'1111 d,~\ hi\ t.\ 

ttllth ttl" Ill" 1.11<1,1" 

1.,,1 1111 dln"III','1 j Ittll 111,' ,\II/llyll' "I 'I'II ,. ,. ~ II I I II I I It III 

!lpn,·. II" \lln III" -Ill All l",IYllll'l II III 111111 1'4.·1t 1"1'''114 d I~\, III, j\ .un l 
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Mele (1982). Recently, their linearized Bcheme has been extended 

by Fedyanin and Osipov (1987) by including the electronic disper­

sion. Since the finite band scheme involves the Rice-Mele approach 

aB a epecial caBe we start with finite band field equations (for 

details see Fedyanin and Osipov 1987) for eigenvalues Ek,eigensta­

te amplitudes Ak(x), Bk(x) and the local dimerization gap ""(x) 

(t=ll 

o 1\ (x ) 
(E.-o-t: ) A.(x) 'i v.' (k) iJ ,,- - (c(k)-i""k(x» Bk(x)

k 

o A. (x )
u 

(l\ta· t 2k ) B (x) . j v.' (k ) -- X -.-- - (£(k)ti'\(x» Ak(x)
k 

(11 ) 

and 

"(x) z: _ ,i,~Y'., *1: ( A. (x) Bk(x) - C c )coBk.~, (12 )
K 

Ir::.o 

wh,,"r." tlH" t·IlJ."·nv~"I·t.()I· c n r t-,>g p o n d l n g to the eig~"nv.:t]IJI· ~:Ir:: I r; the 

A. n -i)o" t 11)( 
fipinOI' 'f'k(x) (y'.(x) ,V\(x)) ~ (Ak(x)e ,Bk(x)" ) n orm.r l i7.f:d 

I, -':I 

d.r·(·/Inll rl'~ til f dx (Iv,>x)I'.!v':(x)\')= 1; ,\(X) fI(x)",,/;kil; V.' (k )' 
L'7; 

V.(·(lilk I ,,,,h"f'" V, c!'HI/)I,'lr; the ~'(~T"ml velocity v '2t"-,, ,-()!;) f.l.l)l-iillk:l.
F
 

AlII)
 '/ t. j',Ij\ :I\o!. .., ,Hid r i (1:\ 1 I y, t.h,· Lo n g t.h of th-_" I'h ,III I. Ni", , .I,,(,UI 

lInly 11"",,1' !.1·I'JllII III 1/1, lJ:' v .f/\) arp r o t.a i nod ill (I t) dlul (1'/).. " ...
 

Hlld, UII'ft·r", ...·.lhl. c1"'IV,11 iV('/1 ';lAC/I)) (whir:h ilplll',&I' III t,411 mn fJ f
 

illl 01 d.lJ I (:t/~ )~) d.'" .dll~f'lIt III (11) iHHI (I~~) W'll tdlllliid n~"f" 

''':It 11/1"-- nlld hl'I,·.d'I,'. Ihl' H.\VI·vt>~'t.nl' k in nH','HIII"'I' n'ln1 l vr- 1,'1 

k I 11/'/ i' 
I", , I I Ii t ~ ,,( I I ,I II 'I I I \ I " 1 " /\ ( ~L ) I" 111111,. I tH' liOIII' '~'"t1 II I' ( I I) ,II" I 

I.') (I'" l'lnllp \LtV,'" u'th .'IHH'It"nl ,"llplll.lld"H .'u\d yl"ld ,It .., ,'I,,"c'll 

V;:1.IIIf'tI .',llInli lrv lll) lIlll," • ","//,, III LII·"\(1I11. l'h,,11I1I I hn till'" 

Il~Io(I,' 'lllliilt£dnll' llll,dv Ill'll lllf' n,~III,'''i1, .'/111 ht, IIt'111"d 1"'1111 tlln 

fl, 1'4 1111111 I' I " I I, f III I y I.. I, I,II 1'1.I Ifl .' r 1\II til I I I I I III I' ~I 1 I ,\ 

I
 

Let us consider fjr6t the case of t2k~t:k=t:k,Since now the 

effect of the second neighbour hoppings results in D shift of the 

chemical potential only,it ie convenient to introduce new energy 

variable Ek" Ek-t2k. I!'or a. < "" o we have 

""(x)= ± "" th(xl<o)' (13 ) 

where the plus refers to an A coliton with the encrfY E = to. whe-
A 

reas the minus to a B coliton with the energy E = -0 ,The conti ­
u 

I\UUm states have sinliJar enereicG Ek au ttIO~~ of ttle rl i me:t'j ?,("'d 

chain but they a r c phafj'O r;hjft,ed by 6(k), arct"('\./£k) 

Th~ w~ve fllnctions of ~jn[~]~ A f:O 1 i ~,(-,lJ (~, 0) r \ ";_' rl ':11; 

'I'~(x)~ Ao(x) NARech(xl<u) and Y)n (x) /1 (x) (I, (11 ) . n 

0 

" 
vh e r-o N = [(1/2<0) cth(L/2C l ] The :Hnl! Ii t.nd. l ) f· ( ~ () t I I, i rI I I I I IT! 

A o 

Rt.~tcs (k - 0) become 

B (x )
k

A ( x ) = [-" (k) lit, t.h (x It, )] ,'Hld 1\ (x) ( t1.I.) • , ( I!,) 
Ii E-a 10: 0
 

k
 

"II" ... , N C' 2 [~; - fl2 t II. (i,: .. ) II (I': .. ) 'I'll, . ,"" I' 1 , LI " I , " f ,: i I I , ~ I r ' I \ 
I< k k ' (I ~ lo 

1~1)liL()n ,"tnd c()t'n";IHIII(lilll~ 1,,",1.1/11111111 l,t,ll" ,It'l' 4.1,1,llrl,·(1 f tr uu (f 1 ) 

"rill (l~» by ('h'-lrlf~ i TI/' I\. ~ H .llIeI .~ • 

'I'h» Chrtrlf!{' ill 111/' I",' 'I I f' 1.<, , 1'4.n 14 d' Ill. \ I Y "I lit" (I I IH" I- I ;',"1 J 

ch:,lrl ind'l('('r! ItY I,h/' I"":,t'fl'" (,I !,tit' 1\111."111,,.11 I'll t lr : 

.. II 
AI'( x ) (. ­ ','1 ) I'" ( , I I" ;' I " .. I 'i), ( 11;)

I 

\Jllt'J'~ ", .j ur I t ' ,111"1<' 111,,11 \"tl IlIlItdll Iii "I 1\ "lid II j;,d I 1"11 Illr"':V 

If"VI·I;;,t',':qq" 1 i v evl v TIl" ',,,',11 "1,1 \,'1"111 y III 1111' ""111 I III II I III I;l',lj'j, 

I I i:t ,: \ VI'II lr y 

1, I II!,' K r u. } I': ( II , In' l I' t III II" ~ II, hi' l , ti, ( /II II" ( II . III' I I . 
;0 ( 1 ' , ) I"l 

i 1 (I 

UIH'I1 '''If',ln') ,Ju,1 I'f/ltlll') till, 1111' In' "1111,1, It 1111'll' )111, j!,11I11I "I'j 
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and tg/1 

lI(1+y,)1/'lo. (1-z,)1/".The charge der,sities P~(x) and P:(x) read 

as 

po(x)=zr- sech «x-L/4)/~o) and P:(x)= 2;
'0 

eech"( (x+L/4)/~ 
0 

). 

the first and second kind, respectively, m'=(1-m')1/' 

A 1 ,
 

o
 
(18) 

As it follows from (16) the soliton charges of the AD pair are 

( 19)
Q AlB) • (v ± 2 I ±) Ie I . 

Finally, the creation energy of the AU Bollton pair hecomcs 

, 
)e,.• (,' _'.' ).41\ , [1.:( m ) (1'm' ) K (rn ) ] +_1.-2 - ;:/" n ("I? , n , m ) } 

2EE'."><~ LI ... • Ll + - ,,( 
m	 (Hy ) 

(20 ) 

wh',n' 11("/2,11,111) i n t.lu- comp]"te ,,]]Iptlc IntceraJ of tile third 

kind and n (I ,,') 

l,(.t, u r: £1(11•.., d \'·;('l.1r:r; b r i rLl y t.h-: c ar.e of t7.A;;>i'l:l1i fHi r'f~I(:V;-ITtt de­

rlv;tLil.lTl:; wit.hlTI "hi' f l nl t.« };;Jr,rJ er;hf:f'f1e (JrE: lerlf,t,hy lHld de) not r e­

cITU.tly::il'o in t.ni »1"111. ITI (·Il)~,;· rlll:llyt.\('.'I\ l .. )nIllJlll:·"w(~ ret:;trict our"
 

1,/,11.('," ou l y 1.1. I,hl' llrll',!.lri;,·,I:d vcr'{;iOrl (..f equati()fl:'
 (11) ",,,I (1::). 

i n L ,·"dll'· \11/', Jl"~x	 .r nr l C()l~ X. 01. cHid 

Hit'I' 

AI'('t"',){ i 111,1, i III' '1'1 (11) Ii 111,\ 

It: (\ I I, ) WI' ;1 I' r i V(~ a t. t.h-: III I ,t! l f i ",1
('II/"'r', Y y,l I 1,1 I, I,' I':" " ,,(\ ,,11 

dllil M,·j" 1•11',:') ,'q II I I. \ "rd ~ 

I v \/ ito(»] Y'n(x)( 1", ( .. t.1 ) ) 'I'A Ii) t. x 
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significantly modify an energy required to Dxcite an AB ,;oliton 

pair. Similarly, changing a .. a-lit in polaron solution,; of (21) 

(see Campbell 1986), we find that the polaron become8 unstable at 

(o.-lIt»lIo/ff and decays into an AB soliton pair. Thus, the second 

neighbour interactions affect also the Rtability of the polaron 

states. 
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where the Lagrange multiplier A reads as 
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and the index k runs over all occupied spinorbitals. 
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their middle sites. For even values of M, the A soliton with ener­

gy +lj is centered on A atom'and B soliton with energy -lj, on B 

atom. The soliton charges QA and Q result from Bumming up the o 

charge distribution l\pAO(n) over the corresponding retrions (i.e, 

over A- or B-"open" ~halnc) of the ring. 

We h1!ve l)f"rformcd numerical calculations on the rines of N=1J2, 

162 and 202 aturrl~. Wittl th~ emp10ym~nt of the repr~8entative va­

lues t K=GIJ,~uv/Xz, r=8ev/X and a c O. 3c u , which yield the 
o=3ev, 

clJfJ.ra~teri~·.tic j(·,rJl",,:t.h {no:: 9.1a, we have c a l cu l at.e.d the Poi e rl s r;ap 

2Ao,ttlf" dinj(~ri.i;"it.ioll c~00r\lin;:.tt.e uo,lhe Boljton Chi'ireCn (JA .uod QB' 

<Hid 1.hf: f:l'r:;:tt,)IJrl ;Inrl fll)"f/I;dj,)!'"1 ~>T1f":rl~il'F; (If AB I;c,Jl1.,.f)T! pl.:~ir!"j e n d 

p()Jilr{)rlf;,rf·f;Jff·('Liv(~ly. N(~Jfl(;(:tin[~ (>('r:()nu n(·~ir.hb()\Jr· tr;HIGf("~rt:i we 

h;IVC ( ..t.t,;~irli:d 1'(:~;1\11,[; f~jV('fl ill Tz.lb](:r; 1 l1llrl 7.. Orl': I;,lHI irflITlf:oi'_IIA,ly 

Ul!:;(:1'V1' U,(, JiI' r I "I' L ;t~'rl~(>IIWIl t bf~t".J(:(~n t,h"~ rl:r:l.ll Lli of t.ht~ fin 1\." 

hJtTld V,'t':,illl! "I" UtI: C'\lfll.irllI1IITJ lhf'ory bnd ttH: rlir;(~r(~t.f~ nJor!I-I.lo'nHTI 

,(,;.1,10'" ;Irld i I. f"lll'WI; .t 1/;(, t.h.r t. f(ll" iJ/f. « ttll' HH'(' Ht,I~~ 
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Table 1. The dimerization gap parameter Ao(see eqs,(8) and (9) for 

finite band and linearized version of the continuum theorY,resp.), 

the dimerization coordinate U (determinnd as in the con-
o 

u o=A/4r 

tinuum model Bnd as uo~-tov./2r in the discrpte model,resp), the 

soliton chargeo Q and Qo' and the creation energy of the neutralA 

AB soliton pair 2E for t -'JeY, 'K=68.6eY/X
z, 

r=8eV/X, a=O.3eY, 
axe 0 

and tZA=tzB=rZA=rZO=O, 
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the charged pair of A and B solitons is shown in Fig.2. The calcu­

lation has heen carried out on the ring of 162 atoms using the 

above mentioned parameter set with a=O.6ev and t The po­2A=t2U=O. 

laron decays into the B Boliton with the charge Qu=-O.361Iel and 

the A soliton with QA=-O.633jel The linearized theory (see Table 

1) gives ~o-0.706ev and 6=(~:-a2)"2=O.372ev.which in accord with 

d i ac re t.o c a Lcu l a t.f on i y i c Ldn Q =·-2'---"rctr,(6/a) lel=-0.3['31"1 and Q = 
It H ' A 

-(HQA) = -O.G4 1 Ie l 

Finally. in ~·ie.;J W' ,,!low til(> ('ffeet of the "eeond neighbouro ' 
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OCHnOB B.A., Manex 11., <I>eW'HHH B.K. E17-88-461 

HenHHeHHbJe B036y)J{Jl,eHHR B AByxaToMHoM nonar-iepe 

Ilpencraaneasr KOHTHHY3JIhHbrH 51 caesocor.racoaaamaa ,II,HCKpeTHbU1 8HanH3bI OCHOB­

HOrO COCTORHHR. conHTOHHO~ napsr, a TaK)Ke nonapoxaoro COCTOHHHH B npornsceaasrx 
uencsxax ,UByxaToMHbiX rrOJUiMepOB. 06cY>KJI.aeTCfI POJ1b 3.:p.:peKToB! ooycnoarreansrx 

B3aHMo.neHcTBHeM BTOpblX cocenea, KOTOp8.fl 3AeCb cyinecraeaao aospacraer no cpaaae­

HHIO co CJ1yt1aeM norraaueraneaa. BblllHCJIeHbI naHepnCODCKaR mens 2 A 0 asrnnarvna ,llHMe­

pH38IlHH uo, aapansr conHTOHOB QAH Qat 3HeprHH p(»K,lleHHR AB COJIHTOHHOH rrapst H no­

nRJX>Ha COOTBeTcmeHHO. qHcneHHbrH pacuer norrraepxcnaer , -rro KOHetIH030HHaR aepcaa 

KOHTHHyanbHoH reopna npaaansxo onacsmaer Bee xapaKTepHCTHKU HeRHHeHHblX cOCTOR.­

UHH, naace npa OqeHb KOpoTKHX xapaKTepHCTHlfeCKHX .n;RHHax COJIHTOHOB. 

Pa60Ta BbmOJIHeHa 13 Jlafioparopaa TeopeTHl.J:eCKOH: cPH3HKH OHfUI. 

Ilpenpxnr 06oe,ll;JoDieHHoro HHcTHTyTa unepuurx H(~(·,J1C)l,ORaHHA.l1y6Ha1988 

OHipov V.A .. Malek J .. Fodv.uuu V 1( I'; I 7 HH '1()1 

Nonlinear Excitations of a I )llll.oIHU' "ulyllll'r 

The continuum alld HI,II l'Ol1Mllilt4'l1l dINer.'I,' 1I11ulytilH of l-IH' Jo:I'4IlIIIti Hl,ate', ItH' soliton 

lUlU Imll polaron Sl<ll-I'H of 1011" !"lInill dWl.ollll1 poIYIIII''-'~ 114 I'n·tl('llll'd. "'114' roll' of pl ..droll 

I.runllfprb hf'iwpen St'!'olld I II 'lJ,thI II 1111 fli!.l'" IN dl,,,'wVI.l.d ntu l "IH~WIl II, Ill' i'lllllud.'mhly I'llhun 

" .. 41 ill comparison with I'llIYJll'••fylf'lll' I HIM' '1'1", I'"h'rh. ~up ~!/\o. L111' dlllll'.'II'.IIf.1on nutrcli­

11111..' un' Llu- Holi1.UIl dwrW'll ~lA 1111.1 I.ll!' 111141 lilt' '!"l'ull"" 11IId fnrlllul.ioll ('lwrJo:I4'/1 of AU 

111,11(,011 '"lirH alld j!\ll;llIlJlIi, 1I'''p, lUI' INlndlll .. d II III IWllfll'd IIUlIIl',il'IIII.v I.hlll tilt- ritllt«, 

Illllld \1prHilill of Llu- ,',11111111111111 1.111'01 y lllllllllll·ly d"PU·llh4'!l nil till' dlumt'l.I'I'IHIII'N or 1101'11 

uenr Ht.ul'~'H ulltl,-,. til Ildy. "Vl·O wh,'" V"l v .111111 dlllllU 11'11!d n I'-Ilv,tlu. 4If f.lu- IlIhlllll0Jo:I'IU'II.IPH 

un' 4·0111·;1.1 .. ,,·(, 
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