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R ep o r t :  

 

The possibility to tune between different ground sta tes som e orga nic  m a teria ls is one of their 

m ost fa sc ina ting fea tures.  This situa tion espec ia lly oc c urs in som e q ua si-one-dim ensiona l 

c ha rge-tra nsfer ( C T)  c om plex es with m ix ed-sta c k  a rc hitec ture,  where the a lterna tion of 

elec tron donor ( D)  a nd a c c eptor ( A)  m olec ules giv es rise to c ha in m ultista bility between a  

regula r neutra l ( N )  sta te … D° A° D° A° D° A° …  a nd two degenera te dim eriz ed ionic  I �  
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) …  sta tes.  E lec tronic  a nd struc tura l 

a spec ts a re espec ia lly c losely c oupled :  c ha nges of the elec tronic  sta te only ex ist with la rge 

struc tura l distortions,  a ffec ting both intra - a nd inter-m olec ula r geom etry.  The therm a l 

a c tiv a tion of la ttic e-rela x ed C T ex c iton-strings is a t the hea rt of N -I  tra nsition m ec ha nism :  

   . . . D° A° D° A° (D+ A-)(D+ A-)(D+ A-)D° A° D° A° . . .  

This type of non-linea r ex c ita tions,  spec ific  of q ua si-one-dim ensiona l system s with strong 

elec tron-phonon c oupling,  c a n a lso be disc ussed in term s of self-tra pped C T m ulti-ex c itons,  

c a lled C T strings.  M a ny intriguing physic a l properties a re gov erned by these non-linea r 

ex c ita tions.  At finite tem pera ture the therm a l ex c ita tion of bounda ries between “ pha ses”  

destroys a ny long ra nge order a nd the isola ted c ha in bec om es intrinsic a lly inhom ogeneous 

with the c ondensa tion of struc tura lly rela x ed C T strings.  I nter-c ha in c oupling in the c rysta l 

c a n driv e pha se tra nsitions,  a nd thus the so-c a lled N -I  tra nsition m a y be induc ed by 

tem pera ture,  pressure a nd a lso light.   



I n a ddition to the therm a lly-induc ed fluc tua tions,  C T ex c ita tions of q ua ntum  na ture c a n be 

genera ted a t low tem pera ture a nd m a y be responsible for q ua ntum  pa ra elec tric  phenom ena .  

This m a y be observ ed if no therm a l tra nsition oc c ur,  i. e.  if the neutra l pha se is still the sta ble 

one a t 0  K .  S uc h restric ting c ondition is rea liz ed in som e c om plex es undergoing the N -I  

tra nsition a bov e the a tm ospheric  pressure.  Therefore we ha v e inv estiga ted in the la st 

ex perim ent ( S ept 2 0 0 2 )  the ( B E DT-TTF ) -( C lM eTC N Q )  system  undergoing the N -I  

tra nsition a t 0  K  a t 2  k ba rs.  B ec a use of the well pronounc ed 1 D physic a l properties of the 

c om plex ,  a s the ones observ ed in prev iously inv estiga ted c om plex es undergoing the N -I  

tra nsition,  we ex pec ted to observ e diffuse sc a ttering signa l a ssoc ia ted with therm a lly induc ed 

C T ex c ita tions observ ed in the other c om plex es.  As shown on fig 1 ,  diffuse signa l wa s 

observ ed a t room  tem pera ture.  This is a n ev idenc e of the intrinsic  fluc tua tions in suc h 

system s a ssoc ia ted with a  la rge dielec tric  response.    

 

Figure 1: 

D if f us e p l a n es  

a s s o c ia t ed  w it h  t h e 1D  

n a t ure o f  t h e c h a rge-  

t ra n s f er ex c it o n - s t rin gs .  

 

 

 

O nc e the diffuse sc a ttering signa l observ ed,  we wa nted to study the beha v iour a s the func tion 

of tem pera ture.  U nfortuna tely the c ryosta t wa s not the sa m e a s the one prev iously used.  

S om e tec hnic a l problem s did not a llow to c orrec t the therm a l c ontra c tion a nd the sa m ple wa s 

not a nym ore a t the c entre of the 4  c irc les goniom eter.  I n a ddition,  the signal/noise ratio could 

not b e op tim ised in order to study  the w eak  dif f use scattering signal. T heref ore w e could not 

p erf orm  the p recise studies.  

H ow ev er the ob serv ation of  dif f use scattering in the (B E D T -T T F )(C lM eT C N Q ) com p lex  is 

an im p ortant result,  it is necessary  to p erf orm  a com p lete and p recise inv estigation in the low  

tem p erature range in order to ev idence the p ossib ility  of  C T  f luctuations of  q uantum  nature.  

 


