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ABSlWEF ( ' R R T p ) p P s  shows an anamaly on the temperature 
dependence of its electrical conductivity at 154K and at low 
temperature an antifer-etic ground &ate. On the other 
hand (TUFTF),AeF, ground state is non-magnetic. We present  
the epectroecopic and magnetic s t u d i e s  of these two ealts and 
of their a l loys  ('RRTp),(SbF,)l-x (ASF,)~. 

The knowledge of the l o w  temperature ground state is an important 
asset i n  the a t d y  of an organic conductor. The nature of this  
ground state is of t en  related with the high temprature behaviour 
of the c#apound ae for example i n  (TMFJT),SCN'. -re general ly  
the competition between the ground states is at least p a r t i a l l y  
driven by the in t e rac t ion  between anions and organic stacks as 
pmposeU by B r u i n a a  et all 

In  order to  study the influence of the anion we have 
performed spectroscopic ( I . R .  ) and magnetic measurements of the 
two p r i s t i n e  salts ( B ) z S b P e  and ( IW."1)pPe  and of their 
alloy8. 

The D.C. electrical conductivity of (%WPFP)rSbFe shows an 
anomaly at 15s'. A possible explanation of thie behaviour i e  an 
ordering of the centrosyuawttrical sbp, anion. A recent  epecific 
heat i n  
the range 1QK-BOOR. This r e s u l t  together with recent X%ay 
measurements which show M evidence for either % or 2kp 
scat ter ing '  ' probably indicate that t h e  e l ec t ron ic  loca l i za t ion  
is not related w i t h  an order-diemrder phase t r a n s i t i o n .  

The ordering of non-centrosyrmnetrical anion8 is clearly 
evidenced by infrared 8pectro6copy. For example the i n t e n s i t y  of 
the v4 vibronic l ine incnases at  the orderdisorder t r a n s i t i o n  i n  
Re10 or BF, 8alts of both and l?CCSF' and the v4 frequency 
shilts at the temperature t r a n s i t i o n  i n  the SQO and RW, ~ U S F  
ealts'. I n  buth AmF, and 9bp salt8 of no frequency shift 
is detected on the v4 v ibmnic  rim between 15K and 300K. 

study4 of thie  caapound fails to  detect any anomaly of C 
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FIGURE 1 Temperature dependence of the nonnalized i n t e n s i t y  
of the v 4  vibronic  l i n e  

The i n t e n s i t y  of this l i n e  increases  monotonously i n  the ASP, 
and SbF, salts but  however w i t h  a s a t u r a t i o n  at law temperature 
for this  last salt ( f i g u r e  1). .By a l loy ing ,  the behaviour of the 
I . R .  spectrum evolves r egu la r ly  between that of the two undoped 
samples. 

These r e s u l t s  are i n  agreement w i t h  the hypothesis that i n  
(l")2SbFs the e l e c t r o n i c  loca l i za t ion  occurs without any 
condensation of a new long range order. 

The E.P.R. r e s u l t s  and static magnetic s u s c e p t i b i l i t i e s  are 
given f igu re  2 and 3 for the p r i s t i n e  salts. The temperature 
dependence of the E . P . R .  s i g n a l  of (lWlTF),SbF, shows two 
characteristic features. F i r s t  a bump of the linewidth around 
154K reminiscent of t h e  electrical anomaly is observed. Then a 
divergence of the linewidth is found at low temperature toge ther  
w i t h  a s l i g h t  decrease of the 9-factor. A t  the same t i m e  the 
static magnetic s u s c e p t i b i l i t y  remains f i n i t e  as the temperature 
approaches zero. This behaviour a l ready  found for the SCN salt' 
usua l ly  ind ica t e s  t he  condensation of an an t i fe r romagnet ic  ground 
state. The occurence of such a ground state below Tc 8K has 
been r ecen t ly  confinned through an t i fe r romagnet ic  resonance' and 
magnetic anisotropy measurements'. D
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(TMTTF),(SbF,),.,(AsF,), 3 19 

On the o ther  hand the ASP, salt shows a broadening of the 
E . P . R .  linewidth, but the static magnetic swceptibility is 
activated below Tc 112K. These r e s u l t s  are most l i k e l y  related 
to the condewation of a non-magnetic ground state induced by a 
Spin-Peierls t rans i t ion  as confirmed by magnetic anisotropy 
measurementsg. 

FIGURE 2 E.P.R.  linewidth (. ..) and g-factor (M) T 
dependences. The static magnetic f ield was parallel t o  the 
short axis of t h e  lWXTF molecule. 

(emu CGS mole-1) xp.104 (emu CGS .mole-') 

I I )  I 1 1 -  

01 0 loo 200T(K)3m Ol. 0 100 200 T(10300 

FIGURE 3 -rature Qependence of the static magnetic 
suscept ib i l i ty  

The (TMIYF)z(SbFe)llt ( A S F ~ ) ~  allcrys behave i n  the same way 
as the undoped salts when x < 0 . 2  (close to W e )  and x > 0.8  
(close to Asps). Around x 1 0 . 5  nei ther  an A.P. nor a N.M. 
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320 R. LAVERSANNE el al. 

ground state is observed above 5K suggesting that the disorder 
induced by the anions dominates the low temperature properties of 
these materials. However a continuous behaviour versus x is found 
as far as the high temperature anomaly is concerned. This anomaly 
is reflected in both the conductivity, E.P.R. linewidth and I.R. 
properties. That means that the SbFe salt is not singular among 
the TMlTF series. On the contrary a similar anomaly is observed 
for several compounds even prepared with anions of different 
synmnetries". Among the salts with octahedral anions the SbFe 
compound is only the material for which the electronic 
localization occurs at the highest temperature. 

In this picture it may be suggested that there is a 
correlation between the nature of the low temperature ground state 
and the high temperature electronic localization, even if no real 
phase transition is associated with this effect. A more extensive 
discussion together with new experimental data concerning these 
samples will be presented in forthcoming publication. 
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