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Electronic Structure-of (TMTSF)2PF6' P.M. GRANT, 
IBM San Jose--The four nearest neighbor dimer splittings ,' ~ 
of TMTSF in (TMTSF)lF have been calculated in the Ex

6tended Huckel Approximation. The crystal structure em
plored 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 inters tack di
rection of shortest Se-Se contact. Each dimer splitzing 
is proportional to an appropriate transfer integral. Of 
particular intereit 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 l/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-dime.n
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 sui table· condi tions, 
the model calculations indicate " that the electron
el'ec tron 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 inter,band contribution is 
found, and it is propDsed that this effect may lead to 
pairing In ' suitable systems. 
"Present address: Dept. of Physics, MIT. 
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SESSIO~ AK: ClRGANIC CONDlJCTORS I 
Monday mDrning, 16 March 1981 
Civic Center, RDDm S6 at 9:00 A.M. 
P. M. Chaikin, presiding 

metal insulator phase transition. 
*SuppDrt partially by the ONR. 

'**~uppDrt7d partially ,by NSF n DMR 79-08560 . 
"I. , ... . : . '. 

AK 4 ' ESR and Conductivity Study of (TIrrSF)2PF6* 
~. HARDIMAN, C. GRONER, Onlv. of CA. LOS Angeles and 
R.L.GREENE, IBM, San Jose--(HITSF)2PF6 undergoes a 
metal-to-semiconductor transition at lDW ,tetn . 
peratures. The semiconducting phase, is 'charac
'terized by strongly nonlinear transpDrt and unusual 
magnetic prDperties: l ,2 We'have performed joint ESR 
and r'esistivity measurements to. ~larify the nature of 

" the transitiDn and to search for 'field in'duced ESR 
signal. "The ESR signal disappears at t emperatu're 

', where the derivative Df the res istivity has a maxi
' ,'.: -t' mum demDnstrating that 'there is Dnly Dne transitiDn. , 

, '. ' Our initial attempts to. detect dc ,electric field 
AK J ,, :'Electr~nic' 'S tructur~' ~f <TIITSF)2~' P,.H. GRANT" induced ESR ' signal were unsuccessful. Predictions ' 
IBM San' Jose--The four nearest neighbDr dimer splitiings . based Dn variDus models; and the experimental dif-
Df TIITSF in (TMTSF)2PF 6 have been calculated in the Ex- '. ' ~ ficulties to Db serve this 'effect "'ill, pe discussed., 
tended Huckel ApprDximation. The crystal structurc .em-: . '" *SupPDrted by NSF Grant UDMR78-27l2~ , .~ . : ' .,.~ ~ :~ "(, 
ploted was the rDom temperature results Df 'Jacobsen et ' " ." lW.M. Walsh, Jr, F. 'Wudl, G~A. ThDmas','· p. , ~al'ewa"jek" , , 
al. Two. Df the dimers considered fDrm ,alDng. the stack " ,I. J~J • Hauser, P .A. Lee and T. ~Deh+,er ~ , , ~hys, "Rev,. . i.:,- < ' _" .;: , ,: .. . 

ing directiDn between the two. TIITSF mDlecules per unit "".' . Lett. 45, 82g (1980) . :.::. , " , \ <,~'.:'.;, t~, ~ S·;:', ('<' : .,~" . t, ' !«' ~, ' . ' ~ 
cell. and the Dther pair were' chDsen ' in the inters tack di ,2p .M. Chaikin, G. Gruner, E.M. ,Engler and ',R.!.:. ,Greene, ,.!.~~' 1;'~ .. ..: 

recnDn Df.shDrtest Se-Se cDntact. ' · Each dimer splitZing Phys,' Rev. Lett. 8 Dec. (1980). :'r :'::', " : '~'" ", , ,. ~ .. ;, ',"'f ,:I '. 
is proportional to an appropriate transfer integral . . ' Of . . 'oJ_'I , \.. J..... ...~ , '/,,,\' ' r::t~: :\~ ,'~"1~'" ~ .I:.' ;',:':' .. 
particular interes't are the ratiDs Df the interchain-to ", '. , " "', -
intrachaih d imer split tings as these scale bDth the nDr- , AK 5 '-r1i cro~lave Conducti vi ty o( the ' So11 d 'So1ut ions 
mal and supeTconducting transport anisDtropy in this ma [(T1{fSFlt-xF~1DTFlxhPF6' T. O. POEHLER, Johns Hopkins U,~ 
terial. We obtained valtles 22<tIIIt.l<150 for the variDuS F. WUDL, Be 1 Labs, and D. NALEWAJEIK , AllTed Chemicalu 
dimer cDmbinations; These resul~s will be related to. ex- Solid solutions between the organic me~(TMTSF)2PF6 and 
perimental findings Dn optical properties, nDrmal conduc the semiconductor (TMDTF)2 PF 6 yield a series of homogenous 
tivity and critical field behaviDr. A simple two-dimen single crystals that display a metal-semiconductor transi
siDnal band structure will be presented. tion in the vicinity of x = 0.5, The temperature depend
1. C. JacDbsen et aL., tO,be published in Chimica Scripta. ence of the microwave conductivity of this series of 
2. J. M; RDhr, private communicatiDn. solids has been investigated. The effect of composition 

.. • on the metal-insulator transition temperature was examined 

AK 2 Shubnikov-de Haas OscillatiDns in ('IMTSF )2PF6 ...· 
J.F. KWAK and J.E. SCHIRn~R, Sandia NetiDnaL LabDratDries 
Albuquerque,- R.L. GREENE and E.H. ENGLER, I.n.H., San 
Jose . --He report the observation of Shut'nikov-de Haas
like oscillations in the resistivity of (TI4TSF)2PF6 
...:.nde r OV~S8u!"e . The_ -e . 2: 1 Ltcile ve !', a. n1.l!':lb e_ of un',..:.!;unl 
anDmalies in the effect observed as compared to tradi
,tiDnal Shubnikov-de Haas DscillatiDns. Toe bulk of the 
data ",ere taken by modulating the magnE:tic :field at 50 Hz 
and measuring the sample voltage , with DC current input, 
n.t t:le ; ::.-d, hs.rwcn.i~ ~f ~~:~ ~c-C..uL:.t.io!1 f'.ceq,'I.te ocy . ':'~ ~ 

aamnle was mounted in a helium pressure bomb, with the 
res~ts reported here being obtained at 7.5 and 8 kbar, 
.J. t"" TI\!I!l ~f ti 'r'~ :: ,=~ :(.3 per:i.oc! i c :n =':!c :' ~rL:':!. .l.. l:.2.~n[~ ti'~ 

:'i e l d a.ogee.!'~ !.i i n ~t:.e 1"~ r~2 70-100 Eo.C<J ~ :rieldi fl.Jl :!. ~'l :'~~1~ 

f'r~quen':,;:./' il l t i':. t he l or,: ~-:a. _,:~e_. ~~'..,.7, •5~_:.~_~ .3,•. f'''C'.',-~ ~_~ 5G".• ,;'1~:_' 'r~,",.,l
a';;.d a :il...f l e t ~~'P~'r-~ b ~ ': '.1_ -  ~ _ _ _ _ <c r -

only when the field is oriented roughly alDng the crys

with particular attention to the compoSition range 0 ~ x 
< 0.05 . The sens iti vity of mi crowave conduct; vity to 
microwave power was also investigated in t~;s ~ange. 

*Supported by NSF Grant , DMRBO-1531B and US Navy'. 

AK 6 ' Weak Impurity Influence on Spin Resurrection in' 
(TIITSF ) 2~' W. M. WALSH, JR . , F . \,'UDL, L. W. RUPP, JR. 
and E. AHAROi'l-SHALOH, Bell Labs.; Hurray Hill, NJ--The 
influence of small cDncentrations of tetramethyldiselena

. diathl oiU.i..v8.ie.o-e .suo~Litutc:d into (he "don or ,!jtacKS of t he 
organic metal (TM'fSF)2AsF6 has been studied via magnetic 
reSDnance Df the itinerant holes. Such doping prDduces 
srr. all .'H.:r l' r1 l S"'" i u c "t" e .:lslI:';!; i n l i ne{.,iu Lfi e v e. :: the t G...~~~!"" ':;' 
tU t"c ': ,:.:1~ ~ J OO  L2 K .Lilp l yin~ c n ly a mcd e :J t ..!.t"f f:! C: ~ I n 
trans por t sca(cering. The temperatur~ of t lle me(al
s~ !!l. i '..;o:\a IJ ':c.')r cr:rn~.:...tion r:.;mJ.i.r.:.; v'~ry clo::i ~ to I HS 'V 

11.5 K up to nDminal'concentratiDns Df 0.2%, The 

I , 

cs 
j 

tal c-axis, implying a Fermi surface cDnsisting Df thin 

tubes oriented alDng this direction . 

~'SuppDrted by the U.S. Depa.rtment Df Energy (DOE) under 

contract DE-AC04-76-DPC0789 and in part by the ONR . 

......A U.S . DOE facility. , 


AK 3 HagnetDresistance and Hall Eff ect in <TIITSF)2~* 
P. HAEN, E.M. ENGLER and R.L. GRLENE , IIlM San JDse, ' 
and P.M'. CHAIKIN,** UCLA,,-The transverse magnetoresis
tance Df (TMTSF) PF has been measured as a function Df, 
temperature, pre~su~e and magnetic field direction. Be
lDW the metal-insulatiDn transitiDn (TMI-12,5K at ambient 
pressure) 6p/p is anomalously large and has considerable 
aniSDtropy. For example, at 4.2K and 50kOe we find ~p/p 
-10, 0.5 fDr H parallel to. the c,b axis, respectively. 
The lDngitud inal resistance and the THI are unaffected by 
magnetic fields up to 80kOe. An expDnentially increasing 
Hall effect is Dbserved below TMI fDr H parallel to b. 
Using a Dne-band model "e estimate a lDwer limit for the 
a axis Hall mobility of ~104cm2/\~.c at 4.2K. The var i 
atiDn of the transverse magnetDreslstance and Hall effect 
~1th ~l~ct~ ic f i eld ~lonQ the a axt~ has also been 
studied. Ou r Results will be related to. current models 

fDr the Drigin Df the non-linear resistivity and the 


principal effec t Df dDping is fDund Dn the nDnlinear 

recDvery Df spin resDnance l belDw TMS where the minimum 

spin resonance linewidth increases from 3 G in pure 
material to. 11 G at 0.2% doping. In additiDn distinct 
stages in the s'pin resurrection phenomenon seen in pure 
material give wa y to a smooth recDvery at the higher 


.. doping levels. 


1. W. H. Walsh, Jr., F. Hudl, G. A. ThDmas, D. Nalewajek, 
J. J. Hauser and P. A. Lee, Phys. Rev. Lett. ~, 829 
(1980) . 

AK 7. ObservatiDn of the He iosner E[ fect in an Organic 

SupercDnductDr. K. ANDRES", F. \o/UDL, D. B. HcWHAN, C. A. 

THOMAS, D. NAL EWAJEl0-, and A. L. STEVENS, Bell Labs" 

Hurray Hill--We observe a partial Meis sner effect (up to. " 


50% a t H = 0.115 Oe), fully diamagnetic shielding signals 

and large anisDtropies ,in the upper cr itical field 

(1Ic2 ( I I )/Hc2 (1) '" 7 Oe/l kOe] and the lDwer critical field " 
(Hcl <II)/H <l) '" 0.5 Oe/5 Oel in di- tetramethyltetra-,cl 
selena rulvalene-hexafluorop:IIJspnac4:!, \ ..:H S ') 2t'i'6J iJnri~.c 
applied hydrostatic pressure. We find a s trDng linear 

213 
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