
.:

19 


Abstract Submitted 

. for the San Diego Meeting of the 
) 

. -: 
American Physical Society 

Harch 1977 

-" -~ 

Physics and Astronomy 1\1I11cl III ~;ld). 1 ('e I 11( '; 1(1111)'. 
Classification Scheme in \.Jhich paper should be placed 
Number 78 .( SN) x' COlld \~j.!If,. . .!'~-,ly!'.l.~r-,~_~.~ 

An i sotroyic SUllcrconductors. 
---'---

Pressure Depende nce of the Drude Ed&e in 
Crystalline (SN)x' p, H. GRANT and B. WELD ER , I B I 
Research Laboratories--We have measured the pressure 
dependence of the Drude edges in crystalline (SN) 
using polarized reflec tao.ce techniques. For Ellb De 
observe a weak red shift with increasing pressure 
similar to ihat found earlier for decreasing 
temperature suggesting that the latter is primar}ly a 
volume effect. The implication2 of our results con
cerning the pressure dependence of the superconducting 
transition temperature in (SN) will be discussed. 
1 x 
P. H. Grant , et al., Bull. Am . Phys. Soc. Q, 254 (1976) . 

2W . D. Gill, e t al., Phys . Rev. Letters, 12. 1732 (1975). 

Sub .1i t t ed by 

Signature of APS Hember 

5600 Cottle Road 

San J os e, CA 95193 

o 



.,~...............s 

M 
o 
a 
N 

I 
I 

Volume 22, Number 3, March 

s~ 1:he~o 
2\ - 'J..4 rlc:tr-ck / 9 7 7 

.. 

N 
• G 

</)3aCIely o 
</) ~ 

r:1j M 
<:t. w o
...j ...j ...... 


to- <.i"l 

V1 II-a
977 a.. u o 
~ I-~ U 
a:; Z <:t. <t 

<twW L) 
0 C:Vl 
-0 I.:) w>-W 
.-. 0:: WVl 
<.J) :E: 0:: 0 
-0 :li:W , 

...J t 
;:)"GZZ 
<t: 0 <:1: 
a. ...... :O::J'l 

Published for the American Physical Society 
by the American Institute of Physics 



ture down to about 0.2 K when both the real ond i maginary EJ 7 Pressure Dependence of the Drude Edge in 
components of the susceptibility , X· and X" r espectively, Crys t a lline (SN)x' P. M. G~~~ and B. '~LBER , IB~ 
c.h.lll c ma.rk dly. Th~ t M . e n tu re. T t ta t -::h c h t h .:! s c:han~e Pe.....O:;e..l, r ch L.9.b . 0 e s--We have meaqu r ed t he pre sur e 
occurs is lowered on increasing a D. C. ma gne tic field dependence of the Drude edges in crystalline (SN)•o applied to the sample. Below T', both X' and X" increase using polarized reflectance techniques. For EOb ' ~e 
continously down to the lowest temperatures recorded observe a weak red shift with increas ing press ure 
('\. 45 mk). Samples synthesized both at the Universi ty of similar to £hat found earlier for decreas ing
British Columbia and IBM, San Jose, show similar be temperature suggesting that the latter i s primarily a
haviour. volume effect. The implication~- of our results con
1R.L. Greene, G.B. Street and L.J. Suter, Phys. Rev. Lett. cerning the pressure dependence of the superconducting 
34,577 (1975). transi tion temperature in (SN) will be discussed '. 

1 x 
P. M. Grant, et al., Bull. Am. Phys. So c . ~, 254 (1976). 

EJ 4 Electronic Structure Invest iga tions of ( S:')x 2\~. D. Gill, et a1., Phys. Rev. Letters, 1l., 1732 (1975).
and Its Precursor S2N2 U ing the Ext ended Tigh t Binding 
(ETB) Method. 1. P. BATRA and S. CIRACI * , IBl-! Resear ch 
Laboratory, San Jose, CA.--We pres ent detailed e lect r onic EJ S 
structure, total density of st a tes and orbital dens ity of Pl asmo n ' exc ita tions in ( SN ) • F. BROSENS, J . T. DEVREESE. 
sta tes for , polymeric sulphur nitride, (SN) " , and i ts loF . L MMENS n. Un1ve r sityXof !\ntl<o r pen (RUeA- UrA ) . J. 
precursor disulphur dinitride, S2N2' us i ng the ETB method . RUVA LOS, UniverSity of Virginia. 
Our calculation predict s that S2N2 i s an i ndirect gap , G, - --The anoma lous anisotropy and 
(Eg -1.5 eV) semiconductor . By a c ompa rative s t udy of di spe l'sion of pl asmons in (SN) x' 
S2N2 and (SN) , we have been able t o s how that in go ing a s meas ur ed by Che n e t al .• 
f~om $2N2 to (SN)x, S-3p and N-2p hybridiza tion increases 3, [1]. a r e expl ained within a mode l 
leading to a charge delocaliza tion and hence enhanced of an e l ectron gas with an aniso
conductivity for (SN)x' We have also been able to > tropic effec tive mass. The R.P.A. 
provide a complete interpre tation of the X-ray and UPS ~ 2. (full line: 8=0 0 

; das hed line: 
pho toe l ectron spectra of (SN) x' The intensi t ies of ;c tJ= 50 0 

) y i£ld~ gooe ag r eement ' li t h 
v.;rious peaks are in i't)od 3~c"rd with t hose expec ted t he e l ectron o~s data (opon cir
f rom our calculate - SY::liDElr1es of i nitial [ ute ",'av cles ) fD~ ~he p semon is~ers1o~ . 
func t i ons ( i gnor ing final stat e pf-ect s ). Si mi l r .lata S~ r:.JJ. a r e provided for S2N2' 

(p~/-,6 
*Permanent addres s : T.B . 7 .A.K. Ha m a Scient f ic and 
Industrial Research Institute, Gebze-Kocaeli, Turkey. ' 

[1] C.H. Chen, J. Si lcox. A.F. Gari to, A.J. Heeger, A.G. 
Mc Diarmid. Phys. Rev. Letters 36. 525 (1 976) . 

EJ 5 Electrical Resistanc e o f Sing e Crys t al and Suppor t ed by the Project E.S. I~. ' 

,2 
q f;'-I) 

.~J t qrJ_~y-Grown Films o f (SN)X' R. J . SOULEN and D. B. +~ Aange3te ld navo~sar van het N.F.W.O. 
UTION, NBS* -- The dc e l ectrical r es istance of a single 
crystal and three epit axiall y- grown thin films of (SN)x 
was measured from 0.030 K tu 8.9 K in an ambient mag EJ 9 Optical Properties of Linear Chain Mercury 
netic field of less than 10- 7 T. The single crystal Comoounds. D. L. PEEBLES, C. K. CHIANG, M. J. 
sample had a residual resistivity r~t i o of 16 and exhi COHEN. A. J. HEEGER, N. MIRa, and A. G. 
bited a drop to immeasurably small resis tance over t he MacDIARMID, U. of Pennsylvania, Phila., PA -

temperature region from 0.05 K to 0.27 K. Such behavior 
 Polarized reflectance studies from single c rystal faces 
is similar to what was origina lly observed by Greene, ' o f the quasi-l D compound,S Hg2. B s A s F and Hg .9s AsF
Street, and Suter. l By contra st, the re sis tance of the e a s 

. AsFa are presented. The results indi c ate metallicfilms increased dramatically as the temperat ur e was 
lowered . Above 0.25 K the data for the three films were b ehavio r for electronic excitations along the c hains lin 

fitted very well by an equation representing trans port the ;;-b plane) with free electro n Drude theory giving a 
of electrons by tunneling bet 'Nee n me tallic particles of satisfactory initial descripti o n of the dat.a. The plasma 
(SN)x' A Change in the temperature dependence of frequency i s found to be ~wp = 4.8 e V, and co mbined 
resistance below 0.25 K suggests, but not conclusively, with the electron density yields a free e lectron optical
that individual particles of (SN)x become superconduct mass. The implied optical condu c tivity in th e a-b plane
ing below this temperature. 2at room temperature is Dopt = (4 r. )-l Wp or ~ 104 (O-cm)-1*Supported in part by ONR Contract N00014-76-F-001 

in good agreement with the measured dc value. NormallR. L. Greene, G. B. Street, and L. J. Suter, Phys. 
Rev. Lett., 35, 577 (1975). incidence studies of reflectanc e from crystal faces at an 

angle with the a - b plane are analyzed to provide a com 
pl ete description of th~ complex dielectric tensor in the 

EJ 6 Metallic Conductivity in (SN)x Films.* W. D. GILL, sp ectral range from 1 e V to 4 e V. 
W. BEYERT, and G. B. STREET, I BM Research Laboratory, 
San Jose, CA--The de conductivity of (SN)x films is found 

to be a sensitive function of substrate temperature Ts' EJ 10 Nuclear M a gnetic Resonance Studies of Hg. . AsF ' 
s 
We have investigated the temperature dependence of the dc E. EHRENFREU ND , P. R. NEWMAN, A. J. HEEGE'R, N. 
conductivity and the absolute thermoelectric power of MIRa and A. G. MacDIARMID. U. of Pennsylvania, Phila. 
films for -20'C<T <60°C. ~2 ~£we~lvalues of ,Ts the con PA __ We have measured the 19 F and 19 9 Hg nuclear spin
ductivity is low 10 ~ 10 n cm ) with semiconductor

RT lattice relaxation times (T ) in a sample of powdered
temperature dependence and the t hermopower is large and t

crystals of Hg AsF , In the temperature range frompositive. As Ts is increased the conductivity of the 
1. 5K to 300K." '{I~e refaxation of both the 19 F and 199 Hgfii2s_inc~iases several orders of magnitude (aRT ~ 


10 n cm for T ~ 50'C) and the temperature dependence nuclei, at a resonance frequenc y of 10 MHz, show s cha r 

of a becomes sligfitly metallic-like. The thermopower acteristic metallic behavior at low temperatures. i. e. , 
decreases with increasing T finally becoming negative T, T is nearly temperature independent with 199 Tl T "" 
for T.>40°C and with the sa~e t e mpe rature dependence as 0.007 se c K and 19 T, T"" 340 secK. The very long 19 T,
measu~ed in good quality (SN) x crys tals '. These results c ompared with 19 9 T indicates a very s mall amplitude; 
are compatible with a model bas ed on the observed hetero

at the fluorine nucle~s, of the conduction electron wave geneous structure of the films. 
*Research supported in part by OUR. function averaged Over the Fermi su rfa c e, and in turn 
jPresent ' Address: Fachbereich Physik der Vniversitat sugge s ts that the ITletallic properties are nearly com
Harburg, F.R. Cermany pletely determined by the electrons of the interpenetrating 
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