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THE EFFECT OF HYDROSTATIC PRESSURE ON THE TRANSPORT PROPER- 
TIES OF THE ORGANIC CHARGE TRANSFER SALT (TNDTDSF)2PF6. 

R.C. LACOE" 
Hughes Research Laboratories, Malibu, CA 90265, USA, 
P.M. CHAIKIN 
Department of Physics, Univ. of Penn., Philadelphia, PA 19104 
and Exxon Res. and Eng. Co, Annendale, NJ 08801, USA, 
F. IATUDL 
Institute for Polymers and Organic Solids, University 
of California, Santa Barbara, CA 93106, USA. 

Abstract - The transport properties of (TMDTDSF)zPF6 were 
measured as a function of temperature and hydrostatic pressure. 
At ambient pressure, the conductivity of (TMDTDSF)2PFg increa- 
ses slowly below room temperature, reaching a broad maximum 
at QJ 220 K before decreasing sharply at lower temperatures. 
The room temperature conductivity, U(RT) % 40(Q-cm)-' while 
~(max/u(RT) % 2.0. The ambient pressure thermoelectric power 
(TEP) decreases linearly with temperature over the entire 
temperature range measured, indicative of an ungapped Fermi 
surface. As pressure is increased, the temperature of the 
conductivity maximum is suppressed (QJ 10 K/15 kbar), while 
the character of the TEP remains unchanged. These results 
are discussed with respect to the physical properties of 
(TMTSF12PF6 and (TMTTF)2PF6. 

The ambient and high pressure properties of (TMTSF)2X, and their 
all sulhr ( S )  isostructural analogues (TMTTF)2X appear to be 

quite different. 293'4 For example,2 (TMTSF)2PF6 undergoes a SDW 
transition at 5 12 K at ambient pressure, while atP 5 9 kbar a 
superconducting ground state is stabilized at T QJ 1.4 K. Alterna- 
tely, (TMTTF)2PF6 is a poorer room temperature conductor thanits 
all selenium (Se) analogue (U(RT) % 40(Q-cm)-'), and the conduc- 
tivity (u) shows a broad max QJ 230 K, below which u decreases 
exponentially, with an apparent temperature dependent activation 

6 energy QJ 600 K. At low temperature, magneti~~~~and X-ray data 
indicates the material undergoes a transition to a spin-Peierls 
state, Application of pressure suppresses the conductivity maximum 
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value of u(RT), Tm and A ) ,  

- This suggests the physical 

- (T!QTDSF)zPFg at P = 9, 12 
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leading to a contribution to U from variable range hopping. 
The pressure necessary to suppress to low temperature the con- 

ductivity decrease is considerably less in (TMDTDSF)2PF6 than in 
("l'TF)2PF6 (ref. 4). The transition in the former is also vary 
broad (decrease in 0 slower than exp-l/T'/'+). Whether the trans- 
port behaviour represents a transition to a magnetic ground state 
as in (TMTTF) PF (ref, 7), with the lower pressure required reflec- 
ting a difference in compressibility between the two salts, or 
some other phenomenon will require future study. 

2 6  

:: Present address : Laboratoire de Physique des Solides, 
UniversitG Paris-Sud - 91405 Orsay (France). 
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