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Band Structure Parameters of BEDT-TTF Charge 

Transfer Salts. P. M. GRANT, IBM Research Laboratories. San 

Jose-- We have estimated the important transfer integrals for 

several (BEDT-TTF) compounds from dimer splittings comput­

ed in the Mulliken-Wolfsberg-Helmholtz approximation. For 

the 2:1 salt containing Re04' which is superconducting, we find 

an average anisotropy t il /t 1. ::::; 5, with <t II > ::::; 250 meV. Thus 

this compound has the lowest anisotropy of any known super­

conducting charge transfer salt, a result of the optimization of a 

key interchain interaction predicted earlier for the 2: 1 salts of 

TMTSF. 1. 
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~ows as the conductivity increases but which weakens rap­
1dl~ below TMI . A w~ak residual resonance is observed at 
hel1um !emperatures 1n the FS03 salt but not in the case 
of F2P02• The g-tensors are unusual, being axially sym­
metr1c .1n ~oth cases and with a much reduced perpendicu­
lar Sh1ft 1n the F2P02 salt, perhaps indicative of re­
duced spin density at the cation Se atoms. 

11:00 
GEll Resistivity Measurements on Single Crystals of 

HMTSF-TCNQ as a Function of Pressure to 7.0 GPa .* 

S.W. TOZER, and D.O . COWAN, Johns Hopkins U., and 
H. KING, J.P. STOKES, and A.N. BLOCH, Exxon Research 
and Engineering Co.--Pressure significantly modifies 
the electronic properties of organic one dimensional 
conductors. Moderate pressures increase conductivity, 
but higher pressures are predicted to produce an 
insulating state . Two- probe , quasi-hydrostatic 
measurements to 7. 0 GPa On single crystals of 
HMTSF-TCNQ are reported. A modified diamond anvil 
cell generated pr.eSSures which were monitored using 
the standard ruby manometer. This method affords an 
opportunity to e~lore a pressure region previously 
unattainable with these fragile crystals . The 
conductivity data for HMTSF-T~NQ up to 3.0 GPa agrees 
with that data reported by J~~ome, et.al.** 
Conductivity as a function of pressure of this salt 
and other organic salts above 3.0 GPa shall be 
compared and discussed . 
*This wor k was supported by an Industry/Univer si ty 
Cooperative Research Activity NSF Grant DMR 8307693 . 
''''J~rome, 0., Schulz , H. , 1982, Adv. in Physics, l!..Z99. 

II: 12 
GE 12 Comp ress i bi 1ity of HMTSF - TCNO for Pressures Up 
to 5 GPa. H. E. KING, JR., Exxon Res. & Eng. Co. , 
Annanda 1e, N. J. OB801 -- In seek 1 ng to unders tand the 
pressure dependence of the highly anisotropic 
interactions in quasi-ID materials, anisotropic 
compressibil ity values are needed. Also, non-l inearity 
in the compression makes their pressure derivatives 
important. The room-temperature compressibility of 
HMTSF-TCNO has heen measured using x-ray scattering 
techniques on a single-crystal sample subjected to 
hydrostatic pressures. At zero-pressure the stacking 
axis is the most compressible, but its compressibil ity 
is one-half that for the same axis in TTF-TCNO. The 
anisotropy is relatively small, 1:0.1>:0.5, and decreases 
further with increasing pressure. Analysis of the P-V 
data shows the bulk modulus and its pressure derivative 
to be, respectively, 12.2 GPa and 5.8. This is a 
typical value for dB/dP; thus the degree of P-V 
curvature is normal. However, the high compressibility 
of this material makes the effect of this curvature 
important in calculating any strain-dependent property. 
For exampl e, at elevated pressures the band-broadeni ng 
component [1] of dkf/dP is reduced by an order-of­
magnitude from its zero-pressure value. 
[1] Tiedje et al., S. S. Com. 23,713, {l977}. 

11:24 
GE 13 Localization Effects in an Unusual Member of the 
(TMTSF)ZX Family of Organic Metals. R. M. BOYSEL, D. 
MOSES, S. COX, F. WUDL and A. J. HEEGER, Institute for 
Polymers and Organic Solids, UCSB, Santa Barbara , CA.-­
A metal-insulator transition has been observed in 
(THTSF)2F2P02 which is onl y incompletely suppressed by 
high pressures . In the conducting regime at high P we 
find an unusual increase in P(T) at tempera tures below 
20 K which may be the result of disorder induced locali ­
zation arising from strong electronic scattering from 
the randomly oriented F2P02- dipole moment s . We report 
the results of studies of the temperature and electric 
field dependence of the resistivity at low temperatures. 
The results are discussed in the context of localization 
phenomena. 

11:36 
GE 14 Magnetic Field Dependent Susceptibility of 

(TMTSF)2CIO 4 • A. FELDBLUM, A.J. EPSTEIN, Xerox Webster 

Research Center R. Greene, IBM San Jose Research Lab., and 
P.M. CHAIKIN, Dniv. of Penn. The magnebc suscephbll1ty of 
SIOWI! cooled single crystals of TMTSF 2ClO 4 was measured for 

H//c with fields up to \0 Tesla and 1.7 {, T{, 300K. No anomaly 
in Xis observed at the anion orderly temperature 24K, with 

Pauli < 
X " constant for 4.2 <T "'30K. Between 4.2K and 2.2K 

X Pauli increase tfreefold in agreement with the high field 
specific heat data. x(H) at 4.2K and 2K shows the presence of 
"'750ppm Curie spins. Such localized spins and their associated 

Schottky anomaly can account for a large part ~ the 2 Tesla 
low T specific heat anomaly reported earlier. Supported in 
part by U.S. NSF Solid <;tate Chemistry Grants DMR-8218021 
and DMR-8115241. 

I - - -­
R. Brusetti et aI., J. de Physique Colloque 44-C3, 1051 (\983). 

11 :48 
GE 15 Band Structure Parameters 2f BEDT-TIT Charge 
Transfer Salts. P. M. GRANT, IBM Research Laboratories, San 
Jose-- We have estimated the important transfer integrals for­
several (BEDT -TIT) compounds from dimer splittings comput­
ed in the Mulliken-Wolfsberg-Helmholtz approximation. For 
the 2:1 salt containing Re04 , which is superconducting, we find 
an average anisotropy t H/t.L '" 5, with <t! > '" 250 meV. Thus 
this compound has the lowest anisotropy of any known super­
conducting charge transfer salt, a result of the optimization of a 
key interchain interaction predicted earlier for the 2 :1 salts of 
TMTSF. l 

1P. M. Grant, I . Physique 44 (Colloque C3), 847 (1983). 
. -~ 

SESSION GF: AMORPHOUS Se, Te. C; 
AND CLASSICAL LIQUIDS 
Wedpesday morning, 28 March 1984 
Marquette A Room at 9:00 
P. Boolchand, presiding 

9:00 
GF 1 The Ionic Self-Energy Contribution to the 
Liquid Metal Surface Energy. S.M. Fo i les, Sandia 
Nat. Labs., and N.W. Ashcroft, Cornell U.*--The 
surface energy of liquid simple metals has been computed 
by various authors using pseudopotential perturbation 
theory about a non-uniform electronic density 
appropriate to the surface. The energy is then readily 
decomposed into a sum of the electron gas energy, an 
ionic self-energy, and position dependent pair 
interactions. The second order or screening
contribution to the self energy is usually taken to be 
the screening energy of an ion in a uniform electron gas 
with the local electronic density. This last 
approximation is examined here using various simple 
models of the response function of an inhomogeneous 
electron gas. The results indicate that the local 
approximation is quantitatively poor for the polyvalent 
metals and that the use of the local approximation may 
account for many of the difficulties found in using the 
perturbation approach for the surfaces of polyvalent 
~imple metals. 
Supported by NSF Grant DMR-BO-20429 

9:12 
GF 2 Short Range Order in Amorphous Se and Te with 
Dilute In Impurities, J. A. GARDNER and D. K. GASKILL, 
Oregon State U.*--The time differential perturbed angular 
correlation (TDPAC) technique was used to measure the 
distribution of electric field gradients at the site of 
a lllCd nucleus in splat-quenched amorphous Se and Te. 
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