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Electronic Structure of (TMTSF),.PF.. P.M. GRANT,
IBM San Jose——The four nearest neighbor dimer splittings.
of TMTSF in (IMTSF),PF, have been calculated in the Ex-
tended Huckel Approximation. The crystal structure em-
ploied was the room temperature results of Jacobsen et
al. Two of the dimers considered form along the stack-
ing direction between the two TMTSF molecules per unit
cell and the other pair were chosen in the interstack di-
rection of shortest Se-Se contact. Each dimer splitEing
is proportional to an appropriate transfer integral. of
particular interest are the ratios of the interchain-to-
intrachain dimer splittings as these scale both the nor-
mal and superconducting transport anisotropy in this ma-
terial. We obtained values 22<tl /t;<150 for the various
dimer combinations. These results will be related to ex-
- perimental findings on optical properties, normal conduc-
tivity and critical field behavior. A simple two-dimen-—
sional band structure will be presented.
1. C. Jacobsen et al., to be published in Chimica Scripta.
2. J. M. Rohr, private communication.
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sion between the electrons. .Under suitable conditions,
the model calculations indicate that the electron- ‘
electron interaction via demons can be attractive, but
the results also suggest that this mechanism is probably
not dominant in transition metals and transition metal
compounds. ‘An attractive interband contribution is !
found, and it is proposed that this effect may lead to '
pairing in'suitable systems. - }
*Present address: Dept. of Physics, MIT.
SESSION AK: ORGANIC CONDUCTORS I boa Bt
Monday morning, 16 March 1981 G A (i
Civic Center, Room S6at 9:00 AM, .- . .~

P. M. Chaikin, presiding iy e '_ '_ AR ey

AK 1 ‘. Electronic Structure of (THISF) ,PF..
IBM San' Jose-~The four nearest neighbor dimer splittings,
of TMISF in (TMISF),PF, have been calculated in the Ex-

tended Huckel Approximation.
ploIed was the room temperature results of ‘Jacobsen et -

Two of the dimers.considered form .along. the stack-"

ing direction between the two TMTSF molecules per unit

- cell and the other pair were chosen in the interstack di--

rection of shortest Se-Se contact. - Each dimer splitting
is proportional to an appropriate transfer integral. . Of
particular interest are the ratios of the interchain-to-
intrachain dimer splittings as these scale both the nor-
mal and superconducting transport anisotropy in this ma-
terial. We obtained values 22<tl /t,<150 for the various
dimer combinations. These results will be related to ex-—

perimental findings on optical properties, normal conduc-—

tivity and critical field behavior. A simple CHo—dimen—
sional band structure will be presented., = °
1. C. Jacobsen et al.

2, J, M, Rohr, private communication.'

AK 2 Shubnikov-de Haas Oscillations in (MMTSF)oPFg.*
J.F. KWAK and J.E. SCHIRBER, Sandie Netional Iaboratories
Albuguerque,** R,L. GREENE and E.M. ENGLER, I.B.M., San’
Jose.--Ye report the observation of Shubnikov-de Heas-
like oscillations in the resistivity of (TMTSF)pFFg

undar presaure. Thers & TS, _'\.nFVEZ‘, 8 number of unusual
anomalies in the effect observed as compared to tradi-
tional Snubnikov-de Haas oscillations. The bulk of the
data were taken by modulating the magnetic field at 50 Hz
end measuring the sample voltage, with DC current input,
at the 3rd hermenic of tie modulstion frequency., The
sample was mounted in a helium pressure bomb, with the
results reported here being obtained at 7. 5 ana 8 Abar

only when the field is oriented roughly alono tne crys-
tal c-exis, implying & Fermi surface consisting of thin
tubes oriented along this direction. _
*Supported by the U.S. Department of Energy (DOE) under
contract DE-ACO4-T76- DPOO780 and in part by the ONR.

**A U.S. DOE facility.

-

AK 3 Magnetor331stance and Hall Effect in (TMTST) ,PF %
P. HAEN, E.M. ENGLER and R.L. GREENE, IDM San Jose, =
and P.M. CHAIKIN,** UCLA-—-The transverse magnetoresis-
tance of (TMTSF).PF, has been measured as a function of
temperature, preSsufe and magnetic field direction. Be-
low the metal-insulation transition (Typ~12.5K at ambient
pressure) Ap/p is anomalously large and has considerable
anisotropy. For example, at 4.2K and 50kOe we find 4p/p
~10, 0.5 for H parallel to the c,b axis, respectively.

The longitudinal resistance and the Tyy are unaffected by

magnetic fields up to 80kOe. "An exponentially increasing
Hall effect is observed below Tyy for H parallel to b.
Using a one-band model we estimate a lower limit for the
a axis Hall mobility of 1o10%cm2/ V- at 4.2K. The vari-
ation of the transverse magnetoresistance and Hall effect
with electric field alone the a axis has also been
studied. Our Results will be related to current models
for the origin of the non~linear resistivity and the

- metal insulator phase transition.

* and resistivity measurements to clarify the nature of
. the transition and to search for field induced ESR

~.where the derivative of the resistivity has a maxi-
P.M. GRANT,
' based on various models, and the experimental dif-

The crystal structure em-'  aguyported by NSF Grant DMR78-27129 - e

“ly.M. Walsh, Jr, F.'Wudl, G.A. Thomas, P. Nalewajek
. J.J. Hauser, P. A. Lee and T, Poehler, Phys.
" Letr. 45, 829 (1980). i ;
2P M, Chaikin, G. Gruner,
. Physf Rev.'Lett.

AK 5

- [(TMTSF)1_x§TMDTF}x]2PF5. T. 0. POEHLER, Johns Hopkins U.*
" F. WUDL, Bell Labs, and D. NALEWAJEK, A]hea Chemical--

“tion in the vicinity of x = 0.5.
to. be published in Chimica Scripta.-

T AK 6

CAK7

*Support partially by the ONR. }
**Supported partially by NSF # DMR 79 08560

AK4 ESR and Conductivity Study of (TMTSF)QPF6* 5
M. HARDIMAN, G, GRUNER, Univ. of CA. Los Angeles and
R.L.GREENE, IBM, San Jose-~(IMISF)2PFg undergoes a

' metal-to-semiconductor transition at low tem-

peratures, The semiconducting phase is charac-
‘terized by strongly nonlinear transport and unusual )
magnetic properties.l,2 "We have performed joint ESR

signal. .The ESR signal disappears at temperature

mum demonstrating that ‘there is only one transition.
Our initial attempts to detect dc.electric field ;
induced ESR’ signal were unsuccessful, Predictions’

ficulties to observe this effect will be discussed

Rev.

E.M. Engler and R L, Greene

8 Dec. (1980)

Mlcrowave Conduct1vity of the Solid Solutions .

Solid solutions between the organic metai (TMTSF).PFs and
the semiconductor (TMDTF),PFg yield a series of homogenous
single crystals that display a metal-semiconductor transi-
The temperature depend-
ence of the microwave conductivity of. this series of
solids has been investigated. - The effect of composition

" on the metal-insulator transition temperature was examined

with particular attention to the composition range 0.< x -
< 0.05. The sensitivity of microwave conductivity to

microwave power was also investigated in this range.

*Supported by NSF.Granf DMRB0-15318 and US Navy. .

“ yeak Impurity Influence on Spin Resurrection in
(TMTSF) 5AsFg. W. M. WALSH, JR., F. WUDL, L. W. RUPP, JR.
and E. AHARON-SHALOM, Bell Labs., Murray Hill, NJ--The

,influence of small concentrations of ;etramethyldiselenéé

diathiofuivaiene substituted into che donor stacks or the
organic metal (TMISF))AsFg has been studied via magnetic
resonance of the itinerant holes. Such doping produces
small ¢ s in linewidch over the tempera-
ture range 300-12 R implying only o modest effect on
transport gcactering.. Ihe temperature of tue me:al—
semiconduccor transition remains very close to T

11.5 K up to nominal -concentrations of 0.2%. The
principal effect of doping_is found on the nonlinear
recovery of spin resonance~ below Tyg where the minimum
spin resonance linewidth increases from 3 G in pure
material to 11 G at 0.2% doping. 1In addition distinct
stages in the spin resurrection phenomenon seen in pure
material give way to a smooth recovery at the higher

~doping levels. -

1. W. M. Walsh, Jr., F. Wudl, G. A. Thomas, D. Nalewajek,
J. J. Hauser and P. A. Lee, Phys. Rev. Lett. 45, 829
(1980) .

Observation of the Meissner Effect in an Organic
Superconductor. K. ANDRES*, F. WUDL, D. B. McWHAN, G. A,
THOMAS, D. NALEWAJEK', and A. L. STEVENS, Bell labs.,

Murray HLll--We observe a partial Meissner effect (up to

§96,

- 50% at H = 0,115 Oe), fully diamagnetic shielding signals s
and large anisotropies in the upper critical field 3?
theo (| [)/H (1) ~ 7 0e/1 koe) and the lower critical field 7
[Hcl(||)/Hcl(l) ~ 0.5 0e/5 Oe] in ai- tetramethyltetra—._ S;

selenarulvaiene-hexariuoropunospudce, (Lﬂlul)zy[6, undeg
applied hydrostatic pressure. We find a strong linear

|
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_CoNCLUS\aNS

LARGE 2D IWTERACTI08d , ESPECIALLY bt TH

REGALD> 7o *T, pFuT FERMI SURFACE
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