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The (t,U,X)-m()del·lias.'bt:en ~nt~oduced [1] in'order to describe the proper.,· 
ties of quasHD inaterials.vvith a highly screened hiterelectronic potential,· like 
' • • - •• • • < • · i • • · · ~ ' ' ' ' \ - ··- L : - ·._ · - · · :. - .· 

con~ucting poly~ers. The l!a,.milto_n~ari corresponding to this moqel 

,.· 

ii ~ ::-~ L_( cif1,"c;;" +. H~c.) + U L n;,1n;,1+ · 
i,~ '(. 

' . . . . 

" 
·. X2:(c41;o:S·" t J{.c. )( ~;,.,." :f: ni+I.:-~) ... -(1) 
· --i,a_·- -· ·· · - -- · _//. 

collt.a!ns, ~~si,des tJ1,e olle-'el(;)ctr<?n pa~t in thtdight binding ~pproximation 
('Yi~h,.tth.e b~.d.'Xi_d~~parameter}, t}l~9n-site (or, Hubbard)_interaction Uind:_ 

~'!-: bolld7Sit,e (or .hopping) ter~ ·~ ~hich, accounts: for the interaCtion bet~een 
·.a site-~l~c:;t,roll·~.d. ~n()t}l~r resid}Ilg op._ th~·adj~cen~ bond; ct<T (c;,.,.} are the' · . 
. . US,~; Ft!r,llli cr;ea.t;}~xi ( allni.hi~~tion) .· op~rat9rs ~ i11 the W annier rewtlsentation. . 

. I}),_ t.htl C<l.se ~o~ a, C9Il1I>l~tel;y screen~d; ele~t1:9ri~electron, potential ( c5-f\tnction'" 
t"yP_e); X{lf i~, a,.: SII1a.lL q~ant~ty of t}!.~ s~e o_rd~r. 0~ magnit,u~tl as. the Q~eilap .. 
5_, ~ 1, be!t'Ytl~n. t.~~ atorftic,orbitals, aJl: t}l~ oth(:!r ntlarest;-neighbodnteraction 
pa.riUp~.t~r::S b~illg, o( ol"d~f S~; a11<i: thus. I1f;!gligible: ill- the.:, tight binding, picture 
[1, 2]. ~ • . > . • •. ••• • • • • . •. 

-~ ·-·~ :rfqr_ X,:=.· 0Er,~L(1 );.re~u~es)';l. th¢.~P:kliardt lllodel, s~lv~d' by "Bethe:~msatz~ 
· 11}11.11~ Y~at"~ agqi [~]. ~d:_ ~~?se. ~rpP,er~~tlS.. such, ~,tp.~: correlationJunctions· have. 
bee115~t~~~iy(!1Y: st_l1Hi~d,i~~t4~ l~t~r. tiJI!~,fpr. botl1:att!.actiy~J4~·:5Ea.Jldtrepulsive; 
. [ 6]-:-: [13], cll::'e, 'lJ"Ile. effect. of: the.~ terni;oii,t4e_,vp.ri0:us)nstiLJ>,il1ties of(t}le system 

, , i~. l~ss.,k~~~.n;. a,!~half;filliJ!g, it, seellls·~~t.;tR.Pl?-Y: ~.·c,an,sldera1Jl.e;rple [~~]:-. [nl; 
. hl!h h~~ .. the.' pict:!ll"~ch~nge,s. wi~h, the; qa,ll~jfjlling,~~· n(}t; i¥ivestigatedi ,in• our. ' 
knqw~~4&e, 11~til· n<>"V: On,th~, oth~r- haA~t. iil,tllE:J.~-2J?; case, tP-e., contribution, off .· 
th~ x• terni. was. proposed\ to ,explain.the. "liole supercouductivity?·:nieclianis~ .• 
· [i~~~ 19]; .· i~~a~di~Fh~~r~g~~ qf£t~~~P:a:r~etei~:: (~~t~rminedi)ie!bw k a,,, simila.r.O • 
~ff~~tt·c.~lhke;,s~ep}R}n~t.~o,L i ... , ·. . . ·. . . . • 

: .· ~R?-~~i~l~. appr~~ffi~~~~~~~~llg~tl1e1p·sy~~ems~ii~~t~e perturbat.ion \tlieory;; 
I~1sP.~~~ •• o.f;t~~,Am~~P:m~,e~~P:I!~~E~4iin~the:1P.:c~~'-·~P:~~n~,duet()5thedi: 
v~r;~.n:~,in,\tlj~,.~,CI£~:P.~Hc~e:P,~~~<::!e;a.J,l_dn~~Hc!E::l!o!e:~diag~ams,tJt\ca,n~offer, 
· D:~Y~*el~s,:a.,, q'\l,~li~¥-~!Yetd~criP.t!()n~ o~r*e.1nio.d,E:!1 [22]! ~ In:t]ie; framework~ 
of\t~~,; 1p il<:~:r~~~~\IIlo.cl~l >, (PEr "g1o~()!Q:~) ~, t~~P,er~u~b,a;tiona1 \ e~~sion1 can; .. ·. ·~· - - . . _, ~ ... . . ~ '·. 

, 
1 ~~r:iait:,~~ell~n\::r¥~1e~of l~~cen~'i~esul~· and \diff.~.~ntaPP!<?aches:~o the~thl!orr;,of c~r-:, . 

relate~JF~riJ:llC?ns.li!-PI1e:~~IISl~n, ~.:Refd29)~ .· . · - · • .. · · · · · 
2 kpioneeringp:>ntribution to .this field..:is Jhe '.work; of ,By~hkov, et ;al.<. [2l].; 

'; ~-~.._, .. ._·~·-\/ -.:- .. ~~-·>\:·_"·",.,-~ -~t _~.---. ~-_.,__,· "'' ·- ·-· "'';..· '···:~'-· ~ •:. -.- ' : ~ 
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be improved by the renormalizati<m group t~chnique [23), the exact soh:able 
models providing a good test· forsuch approxiinate'results._ · 

The· aim of this :paper is to determine~ using the (zero temperature) Green 
function f~rmalism" in th~ Blochrepr~sentation,-the occurrence of.the possible 
instabilities in. the gr~und state of the 1D (t,B, X):...,..modeL ,This can be done· 
by finding the poles ofthe vertex function f which obeys the Bethe-Salpeter 
-equation;~ by setting' the irreducible-vertex part equal 'to the bare interaction -. 
and using the 'free' expression for the single-particle propagators, this equation~ · 
can be solved. 'In such a way, which amounts to making a mean-field type 
approximation~ one.findsa transitimi to an_ordered state.at·_a finite_frequency 
(or equivalently, tempeniture); in contradiction with the well known· fact that . 
there is no .phfi.se. transition~ in an ·l D. syst~m with short ·.·range forces [24) ... 
However, by_ .comparing these mean-field 'tral!sition-,temperatu:res'. one gets 
[25~.26) a ph~e diagram which, _in the case of the -1D "g-ology;' i is ~trikingly~· 
similar :to' that obtained .from more.rigorous treatments:· . ' . :'" 

..;.., . '. . -:~ ' . . . ' . ., ~ '~- ---

··.._._ "(_·· 

11 ' :Tht3 :Vertex equation . ;,_. • ':. 
. i ' . ~. . - . . ' . . ' , . >. • • • : • • • • p • 

h) 

Tlie Hainiltoniari (1 )cim be re~ritt{m iri the Bio~ll representati~ri a5 . 
' . . . ·- ~ - ' . . ' , . . ' .. ·' .. , . . . . . ,_ 

t"_. 

·. ~ 

. ' 1 . 
·H = E:(k)4.;ck:~ +·2N 'E vk3:k •. k;,klct,,.ct,_"Ck2,.:."ckl.:. (2) 

: · k,u ·· -.. ~ · · k1 ,..:,k1 ,u 

.where 

.... ~ -.:.- ~ :.. ~- " . ~- . ·. - . "' .· ·;,. -
· · ~(k) ~12t cos(ak), · (>. 0_: · . ,, 

. , vk3,k •. k2:~~ =. i'<k1; k~)a(kl ~ ·k2)3+ k4). · 
~. ~ 

with 
,, '.' 

' " ' ,. t : t' . 
' 

._.·_,:; 

• (3) . 

>(4) 

(5) · .. , . V(kbk3) = l.r-·2x'[·c:(kd. + 'c:(k~)]-_. 

_ The_ k-sums}~ (2)--r~~-ov~rthe'fir~t BrilJo.ui~·~on~·BZ~.~-( ~~:~].·ai~ the. 

lattice constant' and N the nitmber of lattice sites; the 8,.-:function in ( 4) a.Ssures · 
the momentum conservation up to a reciprocal' lattice: \ie~k>r~ _::· . ' -.. ·-: . ··.· .. 

Let us consider now the vertex furidion' t which k!es.cribes the scattering' 
of electr.ons and can r~flect theinstabilities of the system; itobey~ the~Bethe- · 
Salp~ter equation. [2_7), diagraf!l~ti~ai)y .p.ict~;red )n Fig.i: wh~-r~:.i(J)i~ :the 
irreducible part. of .r . in the particle-hole· {partiCle-particle)· chan.nel. and the 
double line denotes the exact_on~-particlepropagator.G. There are six _distinct 
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" .. 
:choices for spin v~riablesinf, as show~in·Fig.2iw~-d~noted th~mby f1 (f= 
T,6). A singularity in_Tindicates-the onset of an instability to an.ordered 
phase and thereare four types of ordering usually studiedin'an 1D system:. 
charge density wave'( C DW) and. spin-density U!a~e (S DW) in the particle-hole 
channel, singletsuperconductivity (SS) and ·triplet superconductivity (TS)Jn 
the,particle-particle channel. The relevant vertex functions corresponding to 

. each of them are: . · · -. _ ·· · 

CDW: f 1+f2 .. .;,._ 

SDW: f 1·- f2 (longitudinal); f3:(~ransverse) 
·ss: . f4 +Ts. :· . . . . . 
·TS: . ~4 __: rs (Sz = O);Ts (Sz ;;_±1) - -- .. -. 

· where·Sz denotes the value ofthe·total spin projection on the third ~e. 
· · lnour above mentionc::d .approximation- · '· 

I(J) ~ v, (r~ Go ' (6) 

the TS phase ~illnot occur (f4 ~\-fs,fs = 0); the othedhree vertex functions 
fcnw·=:T; +f2, fsnw·= f3 3 ~andfss := f4 can be determinedfrom-ihe 
following,equatioii . 

" ' " ~ - -. . . 
. . . . . . . . . . \ 

_ {r{kt,k3;K,~) ~.v{lc~,k3)+2: Jdkf(kt,k) g(i:;*;n)r{k,k3;_K,n) {7) 
· ., . · .Bz· · · · 

' . 
where K(~)is the conservea.total ID:mnentum(frequericy),· 

·{ ~ 1 SDW, SS _(8) , 
~=. -1 CDW ,. 

• . , .· +oo . . . , . .. 
·g_(k~K n) =_ i_ j dw c (k ). ·{· Go(k- K,w ~ n)- en_ w,·snw (9) 

' ' . 2 . .· . o 'w X . G. (K k n . ) SS 7r · · o - u-w --
. ' : ' ~' ~00 ~ ' " : . , . ' • ~ 

the overline denoting the corresponding reduced vector i-n th~ BZ;.the 'free' 
propagator Go has ~he u~ual form · . · 

. _. O(lkl- kF) . O(kF....: lkl~, , k E BZ, 77:~ 0 
Go(k,w) = w _ t(k) + i7]. ~ w·~ t(k)- t7] 

·(10) 

~- 3The longitudinal and transverse co~ponents ofthe spin density should be equaUn 
the disordered phase;- in 'determining the transition to the. ·ordered phase, we chose· for 
convenience r 3 . · . · 

·-
3 



. ! \ -.., 
J" 

,' 

/ 

~rj=l?·=- ~rfl~ + _,1 ?1 > 1-r- I~ 
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Figure 1; The.Bethe-Salpeter equation for: a) particltf-hol~ bfparticle-partide .. 
channel. " ·. " . . ': . . " . < ' . . . ' . .·' - ' 

. 
- ·.""' [ ' I · .•. 

,. 
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Figure-2: T-h~ choices ofspin .!ari~bles for~-~~: a}J>articie-hole 'b) p~rticle-·· 
. particle channel.. c·A • ~ • · • 
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with e the step function :and 
. ' . . . - /. 

_f(k):::: e(k) -e(kF) (11) 

-· the excitation energy. _ .-. 
'l;'he ~quation (7), withY given by:(5),-can be solved byiteration; it has a_ 

solution of the form ·- · · - · 
·--

. ·_r(k
1

, k3) = ir~ 2X
1

e(kt) _ 2x
3 
e(k3) _ 4,y e(kt)e(k3) 

. t .- -· ' . t. - 13 . t2 -
.(12) 

'where U, Xt. X3 ·and X13 depend on J( and n and can befound; after replacing 
-_{12) in (7), by identificatiori;theresult is _!he following ~lgebraic ~ysterri: . 

M (-u- x3 -)···= (--· u. x_)· 
_ Xt. X13' . ·· X 0 

where·£1· is .the _2 x- 2 matrix-; ·;;,.._ 

and 

(

. U X . e +eo-+ 4cl ~ 

M
A- ,', t • t - . -- . :·x -. 

- Cot 

' u ')() 
4c-t -_ +- 1_ 6c_ 2 __ -_· ·_ 
. ,, t . . t ' 

-·- - _- x -. -
e +4cl- . ! 

- ' -- t. . ' .---

-~;AK,n) = ~ ;: I~k.[ ~-~;~>rg(k; K,n). , -j = o, 1, 2 
. ·· -BZ . 

{13) 

. -{14) 

·. (15) 

'J;'lie quantity whic:h-..;e ~r~ interested:inis D = det(M) .. ·If D# 0, the 
- relations(12)-:-{15) define~asolution of the vertex equation (7). In t~e.non

iriteracting case (U = X = O); D = 1. As the interadion.turris on, D can· 
vanishes; in this case, the transposed homrigeneous equation corresponding to . 
_ {7) or (13) gets .it~ first nonzero .solution, T has a pole, and an instability of th~ . 
ground state is coming out [27]. The transition points to the ordered phase 
ar~ therefore determined by the ,condition D = 0.. -. -... - . .- .-·· . _ 

Th~ coefficients ~i(K,'!l) c~~ b~ ca!'culated from rel.(3), (9), (10) and:(15); 
-.. c:o-i&.actually:(up to a factor ±t):the contribution of the ~lementary particle

particle (.6.o) or particle-hole (Ilo) diagrams and the others two (for j = 1 or 
2) can be also expressed in terrns of these quantities: All ofthem are singular 
inthe stati~lirrlit{n ~ O)at JKI;:: 2kp(CDW, sbw) or IKJ ='0 (SS); in 
this case the real part of ~et(M)hastlie following forrn: . . 

'. 
- _ - -~4tEI D ~ p. _+g..\ In n 1 n ~ 4t 

- / 

. {16) 
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where ., 

>.= 

p-

',,-

[
1- (1 - ~)x].

2

• ss 
. - t 

[
1 ~ .lnlcos(in)l X]

2 
CDW 

. 1rtanGn) t . SDW' 

. u . ·· -(~ ) .X . .J. · · · • 
-. + 8 cos -n -. - _' t . . 2 t \ . 
8 [·. ·(1r ) .. ·71" . • (1r· )] (x) 2 

-.- sm -n + -(1 .__n) cos -n - -> SS 
71" 2 2 . . 2. t 

\ > -~.. ~, • ..... ' • [ - • ' .' "' • ' ., 

1 [u · ·· 71". · x] " · 
±-- ;..__.· + 8 cos(-_n) _;_ +_ '-:- .· 2 t . 2 -t . . . 

4 : '(11" )' [.·. _( _·) · Jnlcos(in)l_]o_(x)!··. CDW -,sin .-2 n cos 1rn + 2 (.,.. )·· ·-:--:-- . - SDW 
7r . • . . . . • . tan . 2n .. . . t . . .. 

' . -
:.- .. 

/ .. ! 

E =2.si~2(~~){ ·!os~l(in) CD:.~iJW' 
-~- .: < ~ - • ------._ 

>; ,. 

(17).-

(18) .. ·· 

\ 

/"'" 

... 
. (19) 

~ .. · .·· .. . ; ' . .1 

'g= [2~-sin(~n) r. (20). 

· gft being_th~ density of stat(:!s at the Fe.rmi level:andn.the band filling factor',. 
71" . - -~ • 

/ 

(akp = 2n,n= 0 ~2). · · · ,. ·., .. 
_/. 

III -· ·'rhe" phase diagram I · '. . 
··.. . . \ .· - . ' . . . .. ·.· ,. 

It follows from rel.(16) that a transition to an ordered phase will appear for 
>. < 0 at a finite-frequency or .. tefilperature- (in adimensiorial uriits). ·-

. . ) . . .· J.L . ·• 
· Tc = I.F;Iexp(-x .. : 

·. '" . " g . .. 
(21) 

which is ;the mean~ field type ;transition temperat~ri gi~eil. by our. approxima
tion (6): If on~ now ~ks in what ;egi~ns or' the (Xft,Uft)._plane'is one.of' · 
these. 'transition temperatures' higher th~n a.n th~ others (at a give~ densitY) • 
one gets the pictures from'Fig;3. · . . . . . 
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Figure3: The ground state phase· diagra:m of the ·in ( t, U,'X}:-model at various 
densities; at half-filling;: aSDW phase appears in the upper half-plane and 
C DW in th~ lower one (the X- term h~ no effect on the phase diagram of the 

• , I , . ' -

Hubbard inodet) .. · ' · · · ·· 
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In diawing_the phase diagram atvari~us densiti~, we may taken~ 1;th~ 
pictures corresponding ·to n > L cari be obtained by. usi~g the symmetry of 
rel.(21) under~ the transforma~ion. . . . - - . '. 

n-+2-n ,-X-+-X (22) 

which is of course a cons~quenceof how the borid-site intera:ction term changes 
under a particle-hole transformation: although the Xte;m breaks the ·charge 
conjugation symmetry ofthe Hamiltonian (1)[15, 16), its symmetric parfunder 

. this transformation simply renor~alizesth~ bandwidth parameter[17), orily the . 
a~tisyrilmetric one 'surviving' as a two~particl~-interaction. . · · .· . 

Let us 'consider first the case ofthe Hubbard model (X ~0) ... For U > 0 a 
SDW with the wave vector 2kp is formed, in agreement with'the mean-field 
results f~r the 1D Ferzrii ga.S· model wh~ri all the coupling c~nstants g; ( i ~ 1, 4) · 
are equal (see for example [18,· 23, 24)); the charge dynamics as .well as ~ther 
interesting pr~perties of the_repul~ive HU:bbard mi\del [6H13) are not available .. 
in this poorapproximati~p.. For:U~<O, u,nlike the "g-ology" prediCtion (aSS ·· 
phase), our' calculation determines' a: criticar.value of the attraction. . ... ·_ .. 

_..; 

. Uc _ 21rsin(~n) · 
-: T- lnlcosGn)l 

'-- (23) 
. ~- . 

which ~ep~iates a domina;i--ss ph~e (U > Uc)from a CDWph~e (u .(_Uc)i 
this is a direct consequence of working with the exact dispe~sion law (3) in the
whole B Z, not only with its linearized expression around the Fermipoints. Our 
result is consistent ·with earlier ~ork~ which indicate a phase·. of "correlated" 

/, 

[28] or "localized"· C~oper pairs (~superposition ~ore DW and S S) [29}: from · · 
rel.(23) follows_that the ground stafei~ aCDW at half-filli;ng, as it was pointed · · 
o-q.t by S)liba [30}; ~t other densities; a superconductor state is favon!d in the 
weak coupling regime· [22, 31). 'More recently, Bogoliubov· and Korepin [4,. 5) 

.. showed that fo~ n < 1 the C DW correiator decays faster. with the distance 
· than the corr~1ator of pairsoffields in th~ singiet state, and thus the· Cooper _ 
pairs are formed in the· attractive Hubbard model:.- .· ·. - . 

In: our mean-field type approximation·, at haif-filling -the X ·term does not 
affect the phase diagram of the. Hubbard model, as other. results_ indicate too. 
By taking ii'tto account only the·int~ractions at the Fermi surface, there.is ~o 
couplirig between the bond ·and site charge densities for n = 1 (see iel.(5)) [14); .. 
however, in a lineariz'ed version ~fthe Hamiltonian(2), the k..:..deperiderice ~f . 
the bond~site interaction cannot b~ 'neglected a pr~ori and a evaluation of the 
X term in the Boson represen~ation [15) gives riseto ap.'l}mklappscattering 
which enhances slightly the diinerizatiori in an extended model of polyacety~ 
len e .. The effect of the off-diagonal Coulomb iriteradi?ns on the ground. state of 

-. __ 

8 

·' 

SDW 
\-- ". 

0.05 
/ 

--:· n 

0.25. 1.25 1.75 

-0.05~ 

-:0.15 i ~----· U/t:4 ·· 
' . ---- U/t-12 

. · ~Figure 4: Th~ phase diagram" of the 1D (t, U,X):._model for lXI ~Y --;-'4t~. 
-· ' . -,- -, ' - ' - ' ' 

\,_ 

.n --· 

a general1D ."Peierls-Hubbard'>modelat half-filli~g W?S_extensiyely,analyzed 
. ~by Campbell et al. [16); using a combination of Lanczos exact diagonalizations· ·:-· . 
·with phase randomization techniques, they found-that, even for intermediate, 
coupling, the X term determines ineret'y a renormalization of the bandwidth~ 
param~ter~ Valence bop.d ~alcul~tio!J-s forth~ 1D. (t; U,X)_...:inodel [17]indicate 
also'o1lly a weakdependenceofcorrelation functions on XfU, with rio effect 

\ . . ' . . . . . ~ ' .. ' ·' . ""' . - . - ,. " . . : 

. on the ground state phase diagram of the Hubbard modeL , .· .~.:.... 
Going away from the half-filling, an increasing SS zone appears and a 

rearrangeme~t o(the CDW and SDW domains, a.S canbeseen inthe right 
side picturesofFig.3. -For densitiesbelow·a quarter· fill~il b~nd,',the:SS zone 

. • . - • . ' . • . .. .• 71" 

se{lms.togro~ along two directions: X::: t.(for U_<O) and U ~ :-8X cos( -'n), 
.:·. . . . . .. · . :· . . . . . .· . : . ,.;_. 2-

the region around the last one-becoming narrower for n < 0.2. · .. _ .. : 
I . , . ·. . . . . . . . ·. . . . ' . . . . 
· -· ·_·For more realistic parameter~ ofthe model (lXI_-~ U ':". 4t), the phase 

diagram looks like in Fig.4, ·where the cur~e-separating the SS and- SDW 
regions depends slightly ori\Uft.- The occurrence 'of a SS instability, even 
in the regiori where the·bare p~tential V given by rel.(5) is:al,.,;~ys positive • 
((XI/U< 0.125), caiJ.'be:interpreted as follows: at low densities, a bond-site_ 
attraction favors sliccessive interactions _between the same two electrons; if 
th~ 6n-site repulsion is not too large (U < io lXI, according to Fig.4) the-

. -attractive part ofthe potentiai can bec~me more effective than the repulsive ·. 
one and the electrons will be localized in pai"rs. By increasing the density, the 
~verage distance between the pairs .decreases, an electron can find an other 

·'partner' and· the pictur~ breaks down, the bond-site attraction. determining 
- - ' . . ~ - -
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.--' 

now a delocalization of-electrons; .A similar effecf has a' bond-site -repulsio~' 
in the case of a band almost full, suggesting us the "hole superconductivity" c 

mechanism proposed by Hirsh [iS, 19) in 2D. 
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ByaaTy <l> • .IJ.. 
lD (t, U, X)-Mo,D;em.: <flaaosaSI .D;HarpaMMa oc 
COCTOSIHBSI B npH6JIIDKeHHH cpe,D;Hero ITOJISI 

McCJie.D;yeTCSI o,D;HoMepHaSI (lD) cncreMa 
6ap,D;OBCKHM (U) H MeX<y3eJI:bHhiM Tip:biX<KOBl 
crsneM. Ha ocHose npn6JIHX<eHHSI cpe.D;Iiero 
xoscKoM npe,D;crasm:HHH aHaJIH3HpyeTcSI He 
HIDI CHCTeMhl. IloKa3aHO, liTO npH ITOJIOBll 
MeX<y3eJI:bHOe B3aHMO,D;eHCTBHe He MeHSieT q 
6ap.D;a. O.D;HaKo B npe.D;eJie MaJIOro (ooJI:&moro 
CJiaOOe MeX<y3eJI:bHOe npHTSIX<eHHe (OTTaJIKll 
B3HHIO :meKTpoHOB. 

Pa6oTa BhlnOJIHeHa B Jia6opaTopnn Teo I 

TipenpHHT O!The]lHHeHHoro HHCTHT)'Ta Sl]lep• 

BuzatuF.D. . 
lD (t, U, X)-Model: Ground State Phase Di 
in a Mean Field Type Approximation 

A one dimensional (lD) lattice system 
bond-site (X) interactions is considered. U 
in the Bloch represe11tation, the occurrence 
ground-state is an~lyzed within a.mean-f 
filling , the X term does not modify the ~ 
Hubbard model; at lower (higher) band 
attraction (repulsion) can favor the pairing 

The. investigation has been performec 
Physics, JINR. 
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