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1.Introduc tio n 

I t ha s be en f i r st s ho wn by numer ical study in [IJ t hat t he 

ele ctron (ho l e ) inj ec tion in t he t ran fl-po l ya c e tylen e cha i n 

It r a ns -ICH) x ) l e ads to t he polaron f o r mation , Thi s s t a t e i nvol ves 

a n inhomoge neou s l att i c e d is t ortion wi th t he c ha r ac t e r is t i c l e ng th 

{p ~ l Oa a nd an important recons truc t i on of the l oc al n-ele c tron 

spectrum, Namely , tw o l ocalized in trasap l e ve ls wi t h e nergie s 

E = ± (J a r e formed tha t a r e not p r e s e nt in the uni f ormly dimc ri 
o 

zed state , The chHrge of the polBron i e obta i ne d to bv l le l and 

spin 0' = 1/2. In a c o nt i nuum mod el o f t r- nnu- ( CII ) x an f\xa c t 

an a ly t i c o l u t i o n f o r a Dtatlc pola ron tlo f orm" t i o n h be e n 

obta i nod in [2. 3 J , Tho con t t nuun the o r y r e e u I t.e \I" r e oho wn 1.0 be 

i n a Rood aB ro~ mQn l. wi t h di ec ro t n c n !cu l a Ll o nM, Tho llo l u l.i on f o r a 

n l owly ma vin p o l a r on ha l' bo o n d e r I vud In [ 4 J . I n t h~, I llli t r o w 

y'J/:Irll t ho pol aron d i ~ t o r t l on n 1n t r l.wII -( I;Il ) x l,,,ve h'" m I nv fln tl /l/l

I." d hy ma ny lIutho r u hat h IIn" l ytl aa l l y [ 2 t o f) I a nti n' ~n"!!I rl c " I l y 

['I t o 9 J ' 

Of pn r t. Lcu l e r Lh" oro 1, IC/I l In t Qr Qnt. I n l h.. n t lllly o f non l l ne n r 

llfJ ! l;ll l l o nl'l In t.I", I I '''' /'I r l'o lYYlln ull" l n l - C. C-) x ThQ II - 01 ea l.r o n 

yn l.um In I'o lyyn" Inv o l v.. n l.wn l!" " " n" rlll ', a l on, l 'J (Jo r' lI o lI l!! I' o r h l 

tl\l /'I t.hu II IQlld l nl! t n t h'J 'Jf f'" c l l v<l I nl.'I, 'n /, 1 d 'l ll"n tl r llOY or ., Ie o t.

r o nn N.4 In nt. l!l "t! o f N. 2 In I. r n n n ~( C: II) Il ' lin 1\ r'dilU II. I n. r I o h vn r l e t.y 

o f \" ,1 11" 0(1 n l llt " n I\l' l n/ln In pO)YY II.. wli l ' ,ll 11 11 1'1 1>" ',11 ' <1 " " 0,'\1 ,,,, 1 rI rn L 

In r I l l ) , 11. 11 11 11 lJ'''''Hl nho\.lu III 1 111 J 1.11 .. 1. I,II 'J 1"\1 " ,, 1, " IYIIIIl 10n l " .. I.l.o n 

f t.lIe po l yy n" oh," " IIr " n 1'(, l n r nll , n hl l", l n'·(' n . I1nll /'I l r l -

I"J Io ro n , lI l t ll "il li I' ll '' '' r 1.. 1 ' • i~ I'" I t ,,".1 i :II" I , r " r1 I''' 'l 1.\ Y',' I y , 



Photoexci tation of th e polymer mus t, l e ad t o a neutral polaron 

c o ns i s t i ng o f a n e lec tron a nd a hol e bound by l a tti c e distorti on 

( named a s the polarexciton in [101 I. It is o f interest that t he 

c ha r a c te r i s t ic l engths of pola r o ns in polyyn e a re e xpe c t e d to be 

suffic iently s ho r t . In t hi s case the fini t e -band scheme intro duc e d 

firstly in [11] f or the trans-(CHl model s ho u l d be u sed f or t he x 

c ontinuum de s cr iption . We have shown i n [1 2] t ha t th e fi n i t e -band 

scheme describes short kinks in the di a tomi c po l y mer model qu ite 

well in a c cordanc e with the results o f t he d iscre t e model c a lcu la 

tions whereas the linearized c o n t i nuum scheme doesn 't work s o 

well. 

In t he present work we inves~igat e th e s ta t i ca l polaron s ta 

tes in the trans - (CHl and polyyne models i n the f rame wo r k o f t he 
x 

finite -band continu um scheme . The ba si c phy s i ca l properti es o f 

polarons ( spin, charge, width, formatio n e ne rgy , binding en erKY ) 

are calcula t e d . We havo a l s o c a r r i e d ou t n umeric al c al c u l at i on 

o n periodic c h a i ne u nlng the s e l f -conejuten t d i screte mothod. Tho 

U mi ta t i on f o r th e c o nt I nuum de s c r i l' t I o n i s e e t a b I Le hud , 

2 .Tho Mo d o l a nd So l u t l o nll: Orou nd Sta t e a nd Po l aron !! 

Formally. tho po l y yno mo do l ~l ro po aed I n [1 0 ] dlr r ll r r o m t h 

we l l known l r-nn n - (ell l mod el o n l y In tho e f fe c t i ve d e a enera c y o f x 
tho If- e l e o l r o n" ( N= 2 f o r t he tr lln ,, - (C ll l lin d N=4 t or po l yy n x 
mod o l I. Thf) l nt t l c e HnmI lLo u La n I n wrl t.i.o n IW (I ll ] 

K I~ ,II "' - I: t C ~ c , + h . 0 , II 1\ r. I II I I 1 - ""u.ul l n.t , o ,X ~ nl I" I, y\ ' 
n. ",.~ 

(1) 

La o t r o n h Q tW lI lI1l 1l01 1lh "hor t n i n tl c1 "not,n t no a r 'l lli . 

, i
bo u r n , r I o n ( 1HlIllhll n t l onl OPOI'/ ItOI"l n 

I 
,,'~. ( e ~ ). n . «. 

o f n-ele c trons wi th sp i n 0 i n t he ~t h o rbi ta l of the nth atom. 

We labe l tw o d e generate atomic p - orbital s ( px , py l by x (~= 1,21. 

For t rana - (C Hl one has only one p - orbital a nd A;:= l. The e l a st ic 
x 

interaction s i n (1 I are restri c t ed t o the harmonic t erms, K i s a 

spr ing consta nt . We cons i d e r he r e the a diabatic l i mit so t ha t a n 

i on ki netic te r m is abs en t in ( I I a nd l att i c e displa cem ents u n are 

s ta t ic . As usua l, we a dop t the linear f orm for the ho pping 

i n teg r a l t n+1 ' t to -e«un+l -unl. where to is th e ho p p ingn, n. n+ 1 = 

i nte g r al c hara cte ris tic of the u~ ifo rmly s paced c h a i n and e< i e the 

e lec tro n - p honon c oup li ng cons t a n t . 

The f i nite -ba nd c o n t i nu u m model c a n be derive d from ( I I in 

the sa me man ner a s Ghown In [II] ( no o . f or d eta ils , a l s o [1 3] 

whe r e the d i ato mi c po l y mer model i n i n v e G~ l g a to d in tho fram ewu rk 

o f t he f i nlte -b'.l nd cchem ). We ahu l I un e here t.h e (;tllt l onar y 

e q u u t l o nc [ o r th e on o - purticle ele c t r onic ota t o n In th f orm 

o ht u l ncd i n [ 13] who r e a no t he r r eprc nont a Ll o n f o r t he el e c t r o n i c 

WIlV (, f un rrt t o ru : 1.\, ; compa r e d t o [10J i ll c ho no n 

" '\(xl 
EkAk ( x ) ~ - I v ~' k 

(' 
- ( "'11 - 1"k ( x I ) Ilk ( x ) , 

~ 

( 21 
(I 

- ( £II,I"k( xl)A k l x ) ,1':11'\ ( >< ) '. - i v ~' k 

with th " l~ o)f - c (""11 " t. o nt . l' 0 '1 " 111. \ (HI 1n 1.hn 1'0 r m 

14'" /I ( x ) (A• (>< l llk ( x) - o ,o ) o o " k", .k
k . " ,~ 

llo r A ( x ) Illll i Ilk ( x) /lr n il til!. n nll o! I Lill i " n,I t h nv e o t.o 
II

2 :1 
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Let us cons i de r th e polaron s olu t ions o f 12,3). The gap para -
corresponding to the e i e e n va l ue E	 is the spinor

k
 
A B -ikx -ikx .
 meter ~( x) is foun d t o have usual f o rm [10J

~k(x) = (~k(x) '~k (x» ; (Ak(x)e ,Bk (x)e ) normal~zed by the 

L /2 

condition f dx ( l ~t(x)1 2+1~:(x) 12) = 1 . L = Noa is the chain	 ~o - KevF[tanhKe(x+ xe) - tanhKe( x-xe)] (7)~e(x ) 
- L / 2 

length, ~(x) is the gap parameter, ~k lx) =~(x)coska, £k=2tosinka , 

vFk=vFcoska, where v F denotes the Fermi velocity v . The wave	 The pol aron d istortion (7) leads to an eigenspectrum which isF=2toa 
vector k in (2 ,3) i s measured relative to k = " /2a . symmetr i c a r ound E=O and con t ai ns t wo l ocalized intrag a p l e velsF 

It should be noted that known equations o f the linearized with e ne r gies E = ± we and tw o bran che s o f c onduc t i o n and valenc e-

continuum sche me [3 ,10] may be obtained from (2,3) in the limit band s t a t e s with energies E = ± wk ' Note that in the general c a s e 

sinka ~ ka a nd coska ~ 1 . The ground-state s o l u t i ons of ( 2,3) quantit i e s mark e d by e in (7) depend on the occupation numbers 

are the plane -wave states with ( v± ) o f the discrete levels ( E	 = ~ we ) . We shall found t h i s 

•conne ct. i oll below , For E = "we the	 amplitudeo of B localized etl1L e 
-.ok + i~k

A = 12L) - 1/2	 B = 12L) -1 /2 , (4 )k E k	 re ad a s 
k 

where tho e ne r g y s pect r um haA the	 f orm E
k 

= ± ( £~ + ~~)1 /2 Tho A+(x ) = Ne ( l + i )oe c h Ke(x"xe) U+ (X) ~ Ne(1 -i) n8chKe ( x l xe ) 

(8 )gap paramote r A(x) = "0 = canst is determined f r o m (3) whi ch t ak e 
1/2the form	 where Ne = (KO /H) • t llnhKoxO = (A o - wO ) / KV v F , and 

Kov '= ( "~ - W~ ) 1/:! Fo r II ntn t " with ~: = - we on e o bt.a l.nn 1:1",t"12	 F 
CO,, 2 t A (x) A+ ( x) IlOcI B_ ( x ) = - B I ( x ) .1= 4 ~;( Jelt	 (b)• a . ...... z 

( &t+'\)

0
 

The a mp] It. ud e n o r co n t.t nu um n t.ll t." n	 lIr " o h t a l nod t o lin 

We r oc nl1 th nt N=2 f o r t.r nnn - (CII) x a nd N:.:4 f o r l' o ! yyn" . I'",rfo r ml lll{ 
Ak( x) Nkll '·'k"\I "'k) - I( lolkIA.. - & 1< ) 126 ( I- i ) I... nhKO( x- xV») • 

tho lnt."Hr ll t.l on In IIi) on e obtl\I.n" (II) 

Il
lL 

( x ) = Nl<l ("'.. tAli. " :11.)11 (I.,.. IAk - I' k ) - ~ I'( 111) t.lln hKo( x l xO) l • 

1/" :: (K (ml -E(m»/m7.. (U) 

- 1/ 2 7. 2 2 • 2 2 1/2
"h"r" Nk = ( 2L) \(w.. - " ,, ) / [ ( I'k I	 KuvVk ) 2Kov I'k / 1,KtJ J"' '''I< I ,wboro K(Dl) "nel K( m) n rn oompl o t o n l l l pt l0 1n t ollnil n o f tho f l r " l. 

2/nKt. 2and n~cond k t nd , r Oe'l l' oo t. l vlIl Yi	 m • ( 1 - lI ~)" g rf. • 2Na () , ft,"1 
I - k1 I - II. 

II :: Fo r ,,2 « 1 or.. onn r " duoe (II) t o	 I\d )' : .. ( I • ) .(/'n/ Zt.o) 6 .. 2 K,ivVIl( I - "'k - "k)' 1 K v1'k ( ! I> " ' ,, _ 
k 

"'I = (1I1',/lI) IIX(,( - I / " . H), whlln a • 2. 718 .. . 

:i,1, 
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The con t inuum s tates ha v e s i mi la r e ne rgies wk = ±(£~ tll~)1 /2 a s	 3.The Ph ys i c al Cha r acte r is t i cs of Polarons 

tho s e i n t he groun d s tate but t hey a re ph ase s h i fte d by We shall c ons i der here on l y the principal polaron states . For 
K v 

6(k ) -2arc tg 8£Fk in t he region of the polaron l oca tion. trans- ( CH)x t he r e are usual polaron state with v_= N = 2 and v t = 1 
k 

so tha t 8 ()( n /4	 (we leave here ou t of accoun t the antipolaronThe se l f- consistent cond i t i on (7 ) t akes th e f orm 

) s ta t e s which hav e been inves tiga ted in [ 6,7]) a nd a b ipolaron 

state with v t = 2 and e ()( n /2. In this case we tend s to zero , As 

was s ho wn in [ 2] , th e bipolaron sta t e i n t r ans - (CH) x i e absolu 

tely uns t a b le an d decays i nto the c ha r g e d widely s e pa r a ted kink
lI(x) = 4i",2a * * * * ---K--- {Vt (AtB t- BtA t) t v_ ( A_B_- B_A_ ) t 

antikink pair. In	 polyyne we obtain a r i ch variety o f polaron 
n /2a 

states ( see Table	 1 ),
* *t N I dk Ak( x )Bk( x ) - Bk (x)Ak ( x ) )coska } ( 10) 

Table 1 . The pr i ncipal polaron states o f polyyne 
-n / 2a 

Ins erti ng i n t o (1 0 ) ex act s olutions (8,9) a nd per f ormi na 

s tra igh t f orwa rd c a l cul o t i onn whi ch are si mi l a r t o t ho s e in [3 ], we 

derive the f ollowing condition 

[n / 2 - K(m )E( O,m ')	 - H( m) V(O, m' ) + K(m )F (8 ,m ')]
 

n(v - Vt ) ( 1- z 2n i n 2o )1 / 2/ 2N • (11 )
 

wh cn~ F( O ,ro ') hnd 1':(O , n, ') n r o Lnc ompl o t, llipti c i ntolirn l n o f t hn 

ft r e t an d ec c ond k ind, n , s pllctl vo l y , n, ' = (1 ·m 2 ) 1/ 2 , th o !Jl1 r Qmc t c r [l 

m lin d z 11 rtJ in t r oduc lld I n ( G ) , lUll! t h.. IIn/{ l e e 1n d.. r ln"ll d no 

KovF = '\" dnO, li n t.hnt l hll l. I II"'0 = "nc o"O, 1.'10 = KQv~./wO No t "	 * den otes Bt nh l o o xc l t " d " Lll t."" . 
2tho 11m I t 1: « 1 wn oll t.n l n J'n ,nl (11) Ul" known r o llU\ L o f t.h 

J Lne » r I z" d c on U nuum [Ic! " ,mn r 1n1 

l.e t, u e deft "" l.ho nc t e r on Wl tl t./L !\ooo roll llli t.o ( 'I )tll('l po l llr o llo (rr / 2)1 (N - v_ II ' . ) / N I ,	 ( t ~ ) 

<1l n l.o r tJ o n mllY bt'l v l owo<l n" n klnk - nll tlk1l1k bou nd .11.11 t o , 'l'hn 

uhllr Ac t... rl nt l c wJd t.h " I' po l a r -on d OI,.>!.. J" 1)11 t h" vn l ue o f V IIl1e\ IIIlIa r o 0 =.; " N . 1'1" !l O xl. u (\\ ) t o c n lc u t a t,« 0 , 

o htn l ll..,<1 In t.I ,., form 

1 

SpinGap s ta t ePo l a r on Cha r ge occupancv ot a t e sstates 
e 0S = 1/2Pola r on min us 

- e e e
 
Po l aron p l us
 _ __e__e - eS = 1/2 

20Bipo l aron minus S = I,D 

Bi pola r on plus B = 1 ,0 - 2" ---e e
 

Tripolaron mi nuo
 - e-_____ 30S = 1/2 

- 30 
-
Tr ipolaro n pl.u s S = 1/2-. e 

B = 1, 0 0Polare xc iton --e ___ 
.. - e ,-• 

'J!l : \12Pol a r on mi null _ -e -e
- e 

- f'lr, = I/?Pola r on p IuEl* _ -e

h 7 



~p	 2x e = ( 2~s /5 i ne ) a rc th [ t g(e / 2)] , (13) 

where ~s= vF /~o i s t he wid th of a sing l e k ink . 

Cons ider now t he change i n t he l ocal electron ic dens ity due 

t o the presenc e of t he polaron s t a t e i n the chain 

~p(X) v+pP (X) + v _pp( x ) + E [ P~ ( X )-P~ ( x ») • ( 14) 

k .o, ~ 

P 2 2 2 2where	 p~ (x ) = I A ±(x) I + IB±(x ) I =( K / 4 ) [ s ec h Ke(x+ xe)t s e ch Ke( x- xe)],e
 

P 2 22 2 P 2 22 2 0

Pk (x) = [£k + Kev Fk - 2Kev FkP+( x ») /[L(£k + Kev Fk) 2Ke vFk ) · Pk= 1/L. 

The gl ob al charge o f a polaron ie def ined a e 
L /2 

Q = J dx 6p P ( x ) = ( N - v  v _ ) lei.	 ( 15 ) 
+ 

- L/ 2 

Note that the t e rmn o f a n order o f O( 1/L ) are a bBe nt In ( 15 ) . 

Taking in t o uc c ount t he r e oultn o bt o i na d in the li nea ri zed s c he me 

(4 ] we h av e p r opoee d In our provlou o paper [13 ] tha t IJ c hn I n r e l a 

xati on mU lIt occur i n t hA pre oe nce o f 1\ po Lar o n d i e t.o r t t on , lIowllve r , 

In l.h a c a r e I'ul c a l c u lll t ion o f t hu 11\0 1. t o rm .1n ( 14 ) p e rfo rm n d 

fram ework o f thll f I n I t e -ba nd Gc hume s ho we o t ha t u n e xoc t c ompo nn u 

tion of th o f i n i t e - blind co r roc t i on of nn order of 0 ( 11 ) t nke n I' l n 

(:u, Suc h /I III tu n t l.on 10 /lnll l o /& O\lll t o t he o ne i n t h,: o nn o 0 f " 

kink- nn tlklnk pn l r I n II o b e t n whon lin IIXIICI. coml" " lllll t, l on o f 10Chl 

o hn r	 OQOIII'n wi t.h ou t flny o ha l n r el ax n t.Lon . 

~'ln ll 1 1y, t.h e t' o r mu t lo n Ollll r llY o f 1)<) I I1 I'o nl'l In do fl n" d nn 

(I H ) K = E w - t K. t 6K 1 t. kI' k k ~ " 

Z 2 
Wh CH '	 6 K ) ( = (K / U,, ?'n )Jd x [II ( x ) _ 11 ) nd 

" •	 u 

II 

kF 
k


E wk - I: E .. We lL> - IJ ) - ~ E 6 (k ) I .F + ~ J E d6(k) dk
k + - 2n k - It 2n k dk • 

i - k (17) 
k k 

F 

As a	 result, we obt a i n 

Ep (e ) = 2E sine	 (18)e 

Here	 2E = ( 2N6 /n) [ E( m) - ( 1- m2 )K(m) ]/m2 i8 a c r e a t i o n e ne r g y o f as o 

kink - a n t ik ink pa ir a nd t he angle e s houl d be f ound fr om ( 11 ) . For 

small z (1 8) is r e du c e d t o the r e uu I't obtained firstly in the 

linea r i s e d s c heme [10] "i th 2E ( 2N6 / n ) and e ia defined from 
n= o 

(2) . It f oll ows immed i a to l y from (1 2) and (18) that for v _= ... + 

( e ~ n /2 ) t he po l a r o n e no r a y ap pr oach eD on o of two kink a , Such 

etates a r e in f ac t i dentical "ith a k lnk-antlklnk pair in finitely 

far a pa r t . Ta bl e s 2 an d 3 1111t t.ho b a e Lc phy n l ca l c h u rac t.e rI n t l CI; 

of p o l a r on s "h i ch ha ve bo o n c /l l<:<I1/I t od 111 tho fromuwol'k o f t.he 

flni t e -ba nd conti nuum e c home , We hn vn 1I1H ui t he pn r ame t e r Ln fo r 

trans - (CH)X from [1 ] find [ 7j whor a nn for pol yyne from [ 10] . 

We derive mo r~ pr e cl no r nl'l ll ll. n hy I,hn dl r oc t numo r i c ~l c n l c u 

1a t l on o n per i od I e Chll.11I 1I wh e rr~ thn n r r ., n t.n uned by t ho d i ncr" 

t e ne nll o f t he Le t. t. t c e n/' ft t./lko ll In t o ao c ount.. Wll hllvC'l ulled I.hn 

no i f - c on e in t e nt d i ne:re t.e DI n t hml JII'o l'0nod In [1 4, 11>J II/Ill 1l 1'1' 1 1 ~ 11 

with lIue ce BB I n [ I z, 111.1 '/ ) whtlr Q t h" r1 .. I./l 11n e nn ho f oulld . Thn 

Ilumo rl e o l c e Lc u l n t lonu /Ir Q p., r fo rmn,1 0 11 t.hn r l n~ n o f N=IO O nn d 120 

lIt omn Wi th t.he n/lmo I'tl l ' n mo l. 0 t' 1'I lin I II t.1I o n t I uu u m Illv" nl, I Qll tl oll, 

Th r e a u J t e e r o II I va n I II Tnh Itln ~ nlll\ :I . 

II 



Table 2 . The ph ysical c ha racte r is t ics of po la r ons i n tran s - ( CH)x ' 

The t~~ parame t er s e t s are us e d : a ) t = 2 .5e V, a = 4I eV/nm , o 

K = 2 l x l 02e V/ nm' ( 1] and b ) t = 3 . 2e V, a = 80. 97e V/ nm. o 

K = 6l xl0'eV /nm
2 

(7] . 

Model 
Parame
t e r s e t "'o( e V) we(eV) 2 x e ( a ) Ep (eV) Eb ( eV) 

d isc r e te a 0 . 650 0 . 449 9 .7 26 0 .580 -0 . 070 

c onti nuum a 0 .65 1 0. 464 9 . 531 0 .5 7 1 - 0.080 

d i s crete b 0 . 938 0 .6 43 8 . 664 0 . 835 - 0 . 103 

conti nu um b 0 .938 0 .669 8 . 46 0 0 . 820 -0 .11 8 

Tubl e 3 . The ph ysica l c ha r acte r is tics o f the po l a ron s t a t e s in poly yne . 

The parame t er oe t from [1 2] i o us ed : t o = 3e V, a = 8 0eV/nm . 

K = 68 xI O'oV/ nm2 
. Tho bind in u ' en e r uy Eh is c alcul a t e d o n l y f o r t ho 

10weat-lylnH i on i zat i on o t u teD , I . n . fo r po la r o n, b ipo l a r on , Dnd tr i po 

l uron . r c upoc t Lve l v . 

! ,~'..'! !:~r.!. 

1'11' l'I t 0 1' a l l wo no t.e t il" " t il e r I nl t,,, - bllnd o n l'U U lIm ~ c h f ' m , ~ 

hnl\ /I rema r ka b l : :'Hl v , n l.:' Il" o ve t t ll .~ w\ ,lely II no d I lne ," ' ! : (> ,1 nc hem 

Nlln,,,,ly. th ... II " ." , !' I ;:" I. \ I," l ,l " I.h o ,., \ " c l. l"<)I\ ,11 1'1 1"" ' 1'1 10 11 ""n,OV'" , 1. 11· 

1,"11 (' l oue r IUlc r'MY Gil l, oI'} ' " I' 1.11 " 1>1\114 1 , TI' w" ,~ h oo n ". I'" r xt\mp l " I 

11 / 2" , ' ,h n n " " 0 11 1./\ I II 1.1, ,, 1'1111 h .~ n ll1\ mo me n t.um 'lilt - o rr /I k ll 
41, III til ., <1 \ nc r,.. t. lllllll,.. 1. 'I'hll n I In

w l d l.h W • ;! II1. l " at .mll Il l' .." 
I'h r l\m 1' , r " c t. , loll.. 11 1 ". /l I· I ~·, .,, 1 n" h ",mll ' ; lllI l.ll l l1n /\I I "d rl lt l o ulI l rr 

o t.u n ] v ll l ll n ".1' W . 'I'h ,, ' . 111 ,,"1. 1 1'1.. ,1 wi L1 , t.h /I . IIh l ch " hnll l ,l \ . 

III 

~la ron E;,( e V) 2xe ( a ) Eo(cV ) wo ( e V) Mode l "'o ( oV) 
a t ate o 

- 0. 162 2 . 872 2 . 190 2 . ~ 953 .03 47d l e c r c t,e
Pol a r on( :!:)" 

- 0. 6"1 17. . 3fi4 2 . 013 07. .8 52 :1. 03 ~~co nt i nu u m 
IITpo l aron - 0. 98 1 I2 . '( 1B 5 . ll B8 1 ,U 18 3 . 0:1 4'1di ncro t e (:!: ) " I- 1 . 445 4 . fl20 2 .39 02 ,?~h:J . O:l!, !' con t. i n Ull m Pol are xr. l t on 
Tr l pol. ll r on - 2 . 6 21 3 . '(6 2 6 . 4113_:1, 034'( _ II . \JI} 4d l l'l c r o t o 

( !o)" " - 2 . 1l 41lfl . 2flfl3 .2 1l~1 , 283 :1 O:I!Jh _ Ico n t i nuum Po l e r o n I 1) -

ident ificat ion is carried out by the self-consistent con dition 

(3). In the finite -band scheme we have dealt with the real electron 

spectrum where h = n/2a and W = 4t ' There i s no need to introduce o 

additional free parameters and all va'Iue e can be determ ined by 

using the initial parameters of the discrete Hamiltonian ( 1 ) . So, 

the self- cons i stent condition ( 6) is e mp loyed now t o c alcu l ate the 

value of "'0 . The noted difference between the fin ite -band and 

linearized sche me s should be taken into ac count when we wan t t o 

c ompare the r e sults obtained in th e co n t i nuum a nd di s crete 

invest i gat i on s. 

Moreover , the linearized continuum s cheme gives false result s 

in the ca s e o f v ery short characteristic l enRths of inhomogenel.

t i e s [1 2] , Fo r e xa mp l e, the gap par~me t er for trans -(CH)x ca l c u l a 

t ed i n the f r a me wo r k o f t he line arized c chem e (we have used (6 ) at 

z « 1) takes the v n l ue e A = O. 6:l30V and "0= O.909l,v , r ",epoct l ve ! y , o 

whi ch are well co n! o r mod Lo the d i c c r e t o c n l c u latio nu . Howev o r , In 

polyy n e whe r e the characto r l llt i c na t h Co t n nm/l]] wo obta i n tha t 

6 
0 
= 2 .525eV far uw"y f r o m t ho d i oc r o t o vn luo whi l e the fl n lte - bn nd 

ochume s t i l l worko wo l l ( 0 0 0 va luo o f A o In Tabl e 3 ) . 

An it f o l10wo I mmod l a t o l y r om ou r r r.lIIU I Lo , the f i n l te - bnnd 

" c he rne f o r pol orons i n po l yyn Iv on h a n t ln foc to r y agreomon t on l y 

o r { e ~ 303 , No t e th ll t f o r k Inks In Lho d l n Lomic po lymer we hav o 

dQr ivod tho l owe r l i mi t lin { n~ 2a I 12J . ~o r . uc h va lue n o f {o t h 

t ormn o f a n order o r ( a / { o ) 
2 

nh ou l d I,,, t llk .H1 i ll t o e cc oun t, 1n (3) . 

1'0 Jnve u t t g e t.e th o po I n ron 1, I,II t III polY Ylle In more dota l ) on 

nee u o to pe r I'o rm t ho d f uo r e t e (J(l l o II Ja t. loll n, 

Fl lw l l y , t h" In vo n t i llnl,1on o f t.he I'o ln r on nl,nl,o in /I l t ne e r 

d l a t.o ml e po Lym o r' III t.h ,l'.'nmowol·)1 0 I,h ll r Jill 1.,, - h /lllli honl I n l' 

I n t ur-e n t . Th o wol'l l III LIlI II t1 .iroo l,l olI I" now In 1" 'Oilr 

II 
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Oc~noB B.A. ~ AP. EI7-88-661 
nonRpoH~ B ~en04Kax TpaHc-non~a~eT~neHa ~ nonHeHa 

B paM Kax KOHe4H030HHOH KOHT~HyanbHOH cxeM~ ~ccneAoBaHo $OPMHposaHHe 
nonRpOH H~ X COCTORHHH B MOAenRx TpaHc-nonHa~eTHneHa ~ nonHeHa. BW4HcneHw oc
HOBHwe ¢~ 3 ~ 4e c K ~ e xapaKTepHCT~K~ nonRpOHOB: c nH H, 3apRA, 3HeprHR pO*AeHHR, 
WHp~Ha, 3Hepr HR CSR3~. PaccMoTpeHw 6HnonRPoHHoe, Tp~nonRpoHHoe ~ nonRp3KCH
TOHHOe COC TOR H ~ R B MOAenH non~eHa . npoBeAeH 4~ cn eHHWH caMocornacosaHHwH 
paC4eT nonRpOHOB B A~cKpeTHwx ~en 04Ka x. AaHo cpaaH eH~ e pe3ynbTaToB, nony
4eHHw X s paMKax KOH e4H030HHOH KOHT HHyanbHOH cxeMw, c pe3ynbTaTaMH AHCKp eT
Hor o paC4eTa. 

Pa60Td BwnonHeHa B na6opaTOP~ H Teope TH4ec KoH $H3 HK ~ OHRH. 

Hperrpsorr 061>eLlHHemlOro KHCTHT)'n RJl.epHblll: HccnelloBllHHll . Jly6Ha 1988 

Osl pov V.A, et al . EI7-88-661
Po l d rons i n Trans-Polya ce tyl en e and Polyyn~ Chai ns 

The polaron format ion In tril ns - po l yllccty l ono ,1S well as polyyne ' .11.1Ins 
Inv e s tigated i n the f ramewo r k o f tho fini t e - blind scheme . The physical 
r ac ter l s t lc s of polarons (s p in, Chll l1JO, formllt lon energy, width, binding 
rgy) are calculated . The b l po l a ro n , tr l po l oron , and po l a r cxe l t on s t a t e s 
po l yyne are cons i dered , The so l f - con s l , t ont dl s c re t o ann l ys Is of po l a ron 

t at lls Is presented . Compari son !Jcl wtlon t ho f1nl t o- b.1nd lind discrete ca l 
eu l a t lons Is done. 

The Investlgall on h il S be en rI ormed ill I ll " bo r e to r v o f Thuo re t I
Phy~ l c s, JINR . 
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