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BE 4 Transport Properties of Hg2. 86{AsF)6' R. Spal, 
T. Wei, C.K. Chiang, A.F. GaritoandA.J. Heeger, 

. N . Mira and A. G. Mac Dia r m i d , Univ e r sity of em,syl

vania, Phila., Penna. --We report the temperature 
dependent dc electrical conductivity of the novel conduc
tor HgZ. 86{AsF6)Z which consists of planes of interpene
trating one dimensional chains of Hg atoms. The 
measured conductivity parallel to the planes is 3.5 x 
103 (n-cm)-l at room temperature and exhibits a nega
tive temperature coei£icient down to 4.2K with an 
anomaly near Z20K. Ani~ otropy measurements using 
the Montgomery method will be reported in addition. 
The condu~tivity ';"easurements will be compar ed with 
studies of a plasma edge in"the visible optical reflect
ance and rneas rernents using DSC. 

:0 

BE 5 Anionic Linear Ch " in Iridi um Car bonyl Halid e . 
A. P. GINSBERG, J. W. KOEPKE, J . J . HAUSER, K. W. \,rEST, 
F. J. DI SALVa, C. R. SPRINKLE and R. L. COllEN, Bell 
Laboratories. --The compoun(\s Ko .6aIr( ca )2Cl2 ·a. 5H20, 
\ TTF )a.61 Ir( ca )2C12 (TTF ~ Tet l'at biafulvaleniwn), 
Ko.57 Ir(CO)2Br2·a. 2CH3cOCH3 and Csa .6alr(Ca)2Br2 bave 
been investigated by chemi cal rma lys is, i nfrar ed and 
l Q3rr Mo s sbaue!' s pectros copy J ele c t t'"i c c.l conduct '-ity 
ani! ::us,(.- netic: s ·~zc:e;:i"~ :"D il:.ty :nc ::;ur€....'Taante . Conduct i."1£ 
l i:1ear chairls of 0:"5 - Ir COi..X2 ~ - ~ · .0 (X = Cl. li!') 
'llnit s art:' s~own to e present if. t eCt: ccmpound~ . The 
apparently well def ined compounds Ko. c,s Ir(Ca) 2Cl2 .42· 
.a. 2CH3caCH, and Nao.93 I r (ca)2c l<, .~2·6.3CH3COCH ,:u are 
reformula:.:.ea e.s ](Q. 6a!r CO)2Cl2 ·1., · 4KC1 .0. 2Cil3coCH, and 
N9D.61Ir(CO)2C~·a. 32NaCl·O . 3CH,COCH1' in WhlCh tfie 
KC1 and NaCl are pX'e sent i nters{ it iaIly in the l attice 
of linear chains. 

BE 6 EPR pair spect r a in a dimeric chromium phos
phinate.* P. D. KRASICKY, A. L. RITTER, J. C. SCOTT and 
~ILSBEE, Cornell University-- The dimeric mate
rial, di-~-dipbenylphosphinatoacetylacetonatochromium 
~III)(I), consists of molecules in which the two chromi
um atoms, each of spin 51 2 ~ 3/2 are linked by phos
phinate (-OPP20-) bridges; and is therefore the simplest 
member of the family of one-dimensional poly(chromium 
phosphinate~) .(2) The "endcapping" acetylacetonate 
ligands complete the closely octahedral environment of 
six oxygen atoms around each chromium. Within the 
molecule the chromium-chromium separation is SA, com
pared to -lOA between molecules. The EPR pair spectrum 
at X band indicates an antiferromagnetic exchange, J ~ 
4K, comparable to that in the polymers. At temperatures 
~K the 5~3 (total spin) multiplet is virtually unpopu
lated, and we have identified transitions within the S~l 
and S=2 multiplets. The data are interpreted in terms of 
a spin Hamiltonian derived by coupling the Single ion 
Hamiltonians with an exchange term. 

*Supported by the National Science Foundation. 
lC.E. Wilkes and R.A. Jacobson, Inorg. Chem.4,99(1965). 
2J.C. Scott, T.S. Wei, A.F. Garlto, A.J. Heeger, H.D. 

Gillman and P. Nannelli, Proc. Conf. on Magnetism and 
MagnetiC Materials, Phlla., 1975 (to be published) 

BE 7 UPS )'hotoemissi.on Properties of (SN) . P. MENGEL, 
~. D. GROSMAN, 1. B. ORTENBURGER, P. M. GRANt and B. H. 
S"CHECIInjAN, IBM Research Laboratory, San Jose, Calif . - 
We baye performed UPS messu,ements on in situ deposited 
{ilma o~ lSN) aa s function of incident photon energy 
in the range 7.6 - 40.8 eV. The results are inlgeneral 
agreement with previously reported XPS atudies. Re
laxation effects lowe, the observed photoemissive yield 
at the Fermi level to zero. We analyze our data through 
comparison with theoretical energy distribution curves 
ob.tained from pseudopotentia l eigenvalues and eigen
eunctions. We also report some initial results on the 

"UPS spectrum of partially polyme:ized S2N2' 

~. Mengel, "P. M. Grant, W": E". R~dge, B. H. Schechtman 
and D. W. Rice, Phys. Rev. Letters 35, 1803 (1975). 

BE 8 
fer and .. ectrostatic 
Ot her 5 ' All otroses. 
N.O. LIPARI and .W-p 
Center, Webster, N.Y. 14580.--The binding energies 
of SZp and Nls levels in (SNl x have been studied 
via X-r1\Y photoemission spectroscopy and results 
co~~ared with neutral S8 and Nz"molecules respec
tively, as well as S4N4. The effective charge 
transfer from sulfur to nitrogen is O.51el in (SNl x 
as compared to O.61el in S4N4. Shake-up structure 
on the core level lines of (SNlx is assigned to 
excitation of conduction electron plasmons. Using 
the above XPS measured net charges, the electro
static interactions in S2NZ' S4N4 and (SNl x were 
calculated. Though the total electrostatic poten
tial at any site due to all other atoms in a crystal 
is large and nearly identical for all three allo
tropes, the net electrostatic interaction between 
molecules (polymer chains) is small and nearly 
identical in all three cases. 

BE 9 Thermoreflectance of Organic and Polymeric Metals. 
P. 11. GRANT, P. MENGEL, E. M. ENGLER, G. CASTRO and 
G. B. STREET. IBl{ Resea rch Labar .nary. Sacl Jose, Ca l if.- 
We have examined the. thennoreflectance s pec trum of (SN) 
C'Y ' ~al " arul. i.i.1c.<; a!Hi 0: C:TF) TC"Q) cmu (T:;eF) (TCNQ) " >: 

c ry~ tals in ene r gy r ange s approp r iate Co their Drude 
properties and low-~ying interbsnd trans i tions as a 
function of temperature from 300 0 K to l5°K. In (SN) , we 
obse.rve a red shift of the Drucie ed g.e \~fhi c we 8.S oerat e 
wHh movement of the Fermi level due to volume effects. 
Perov and Fischer have reported polarization effects in 
the thel~oreflectance spectrum of (TTF) (TCNQ) connected 
with the Peierls-Frohlich transition. We have made 
siDlilar meas uremen t s on (TS"F)TCHQ) antl compar e our r e
sults with theirs for (TTF) (TCNQ). 

Ip. I. Perov and J. E. Fischer, Phys. Rev. Letters 12, 521 
(].974) . 

BE 10 Calculat"ed Optical Properties of (SN) . 1. B. 

ORTENBURGER, W. E. RUDGE and P. M. GRANT, IB~esearch 


"Laboratory, San Jose, Calif.--The tensorial dielectric 
constant £Z(w) and the tensorial photoemission yield 
D(E,w} have been calculated for (SN)x using a pseudo
potential interpolation scheme based on a first prin
ciples OPW band structure. D(E,w) and £2(w) were 
cOD\puted by the Gilat-Raubenheimer zonal integration 
method. Our "results willlbe compared to experimental 
photoemission and optical measurements on randomly 
oriented (SN) films. 

x 

lAo A. Bright and A. F. Garito, to be published. 

BE II Molecular Cluster and Band Structure 

Calculations for (SN)~. D. R. SALAHUB and 

R. P. MESSMER, General Electric.--Molecular 

cluster and band structure calculations for 

{SN)x show that (i) a single (SN)x chain should 
be a Peierls insula tor, (ii) semi-metallic 
behavior is brought about by interchain coupling 
which moves the Fermi level from the Peierls gap 
to a place where it intersects two bands, (iii) 
the most important interactions occur in a 100 
plane, and not as previously assumed in a 102 
plane. Important aspects of the electronic 
structure of intermediates involved in the 
polymerization and subliniation of {SN)x are 
also discussed. 

BE 12 Band Structure, Density of States, and Fermi 

Surface Topology of the (SN)" Crystal. * W. Y. CHING, 

J. G. HARRISON, and CHUN C. LIN, U. of Wisconsin

254 
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FIG. 1. OPW energy bands fo r (SNlx , Lyon structur e . The density-of- states curve on thc Ide was obtained by 
placing a Gaussian function with half-width equal to 0.25 eV on each energy level and slimming over the 128 pOints 
sampled in the Brillouin zone. The zone itself is shown in the inset. T he energy sca1e was chosen to put the Fer
mi level at zero. 

to a total of 550 OPW's, was employed. The 
crystal potential was created by s uperposing. sul
fur and ni trogen atomic potentials, which were 
in turn computed using the Kolm- Sham statistical 
exchange mode1. 20 Use of Slater exchange27 

" erg'! ieV) 
10 

-5 

- 10 

-1 5 

- 20 

broadened the bands somewhat and low ered the 
low es t core level by about 2 eV. Here we report 
the Kohn-Sham re s ults exclus i rely. The calcula
tion was nonrel ativistic and non-s elf-consistent. 22 

Convergence was tes ted by doubling the basis set 

B' 
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FIG. '2. OP\V energy bands for (SNlx , Penn s lruc ture . The density of s tate s was obtained as fo!' Fig. 1. 

1800 



I 
I · . I 

, . 

, 
I 
\
'. 

: r> ::: : I () ,":'. \ ,.. 

I 
I 
I 
I 

~ 
I

. \ 

. I 

.. 
I 
I ., ! 

I 
. i 


I , i 

I 


I 

I 
 !! 
i 


I, I i 


.__._._-_ . . .. ._-_._-- --! 

c 



, , 
/!~ ~.:; . 7: 

i '. ,ic. 
I 

3 C\. i 
- I / () 

I -:=. I 7 :, Gi 3, 7 

1. 
I 

I 


__L_ 

i 

1 - ·  .... 

.--- -- l".J,--7-,-. 
I ' c. 
I 

-- - - - I 
\ 

, 
o

I ,!I 	
(") 

8~ 
I , I I I 	 ,C), , 

,? ~F\-S (1 Ai 	 Ft .\( %~S : I ~ , co..n 
- (,[)! ' . ' en 
LC) 
U)

A'h.k at. 

; I
I , 

I 

I I i ~ 
' I I I ' I'I 0 .I \..'::/ 

-,-:. --- - :- -- -!
: 

, 

( 
~' -, ---:-: --/\"

I I 

I I , 
I ! . ! i // ;\! I 

I I ' I , !I i' i 
I , : , j 10' I i j 
i I I 	 I I I ! i I ! \/( I ' ; , ! 1. ~ D~V2-(.12) l !\j , 	 I 1 
: I . 

, I I ;v: I' l l I \ I I I 
, I 	 I 

I 
I III ,j , I I I I I \ I I , I!viI ' ....r-t-- I. 5"14 eJ/ ?-l<O•(,1-);

I I , , / : I 1\ , I
i . t I 	 I I ! t, \ ! ! 

._...... .~..- r- "---, 	 -~""- ''''. ' -"' ~ ' '' - - -''-' ''- '' ---' . ' 10.. -0( V:'2 ; I ! i ! I ,I \0. 	 , I 

I.' ii , I \
I I 

I 
I 

I 

; 
\ II I 

I 	 -, 
Ii ; \. 

I , I 
! 

I 
! 

: 
- i 

I 

, 
. ; , - I 

'i 
I 

I 

.! 
I 

I ' 	
. !, 

, " 

I I i 
I ' , I 	 ", 
~ II.. I , I, 

,I -i 
! 

, -.I I 
I 	 , 

I·I 

I 

http:D~V2-(.12


_ _ 

• .,' I 4 I. £ I I I ' .... I~ . , i ! I · i '' I i I : I I . : : , . '. 

1 h ·- 0.. -;; IS ' rr 0 ' ~,~ C-i, OV\·~_L.~

1 

,L~~. .~ ,~0J~~~~U-<?-_!.L 
. 
:
,in I' , ! i ,; 1- 1 I • I I I , I ' , 


I g : ,..-1 \ t: ' \,) ; i i ! . I-/, ! r-3 ' o'f< I 3!9;'0
' I ~ A0 . _ 
"'" I" ' LA , \ Gt '1' , , " '~. (_" ~ .0.. = , / ,;); '' " . .')-~ V ' ,

{I ~ ~ 1 r : T ! ,' I ,6 I~ I ' j , 'i f ~ (c ~ : I':('!'" i 
~I'··' I I, .. " I I 1c. 1 '::. 1 ,, 0 ,3.7 I i 

, '5' ' I , ' I I ' , ! I' I ! I 
-}1 , 1 : I 

I 

I i I ~ Ii i. , I ' I '_ : :; I II ,;
:-~, . " : I I I :! I ' I I '0 I I I i I I 

I ~ . I· i i· ! 1: .I I I i I I I I ~~/ I ' I I " I· I 

i I ! I 1 ' : : I , ! 0/ I 1 

I

, I 
I 

1 

;1 

~ 

i i -!--, r-:-i-ri ',f i -1T11~1 i ii i I ,jf 

; ! I 1 

, F -1\ I : : : I I I i I ! I !~ I .1 .. i i ··· 1-' 
I,.," . .\1 · I ' I ' 1// , I ' I ·'1\ : ,!I .J i'I , ' I '\

\ . I !, ' . I ! .' ! 1 .I 

' !,a.~---·--/i~f---;~i~~-2T~~·~v\ra.~~) , I 

1r·I··· ·· I ee l~\ " I i , , , l ~ I I j 

1 I I II I I 0 I & : " \ ' I'~ . 1--' · \ ·i i I I' I i , .. I !
II i\ I '! , ; ; //I i ' 

," 
I 

; , 

- I ' , I, : : I .1" 1\ !!i i !I I! ',.'\I. . ... \ ",\ ' 
I 1- . ' I i . . - 1 I 
. I I···· 1 I .\\ I / I I l, I i : \ ' 


1-,-[, - iii· . \!/ . . I 
I' 

\ 

I 
I 


'.J,. i .~ ' : I 1 8 7"~-~ ,,-
if. : : , ;b, L\ ' C 

~ '<.) 

I __ i. 
I 

I I i 
I: 

i· . j ' .! 
i 8 

I I ; ('l ',',l~ ' i I,' ill!' 
I ' 

, , 
1· · 

. 0 .... 
" , . Z-, 
.!~-'~ ,- .- \ .! I 

! co ' 
- ?k. f\- SI'1 f\ I "tEI:S '~ I .'""":"ui 

1. 
. 

," ! 
I 

1 , 
I 

~ 
II· I i! A~ l E LC~TRd)~~ ! O'l 

.;I J - . l ~: ...: . ,I , 
I I 

I 
I. . 

j I 
i 
I -

. I 
i 
! I .. t~ l- I. --. :-. ,'" ! -- ; I 

. 'i-= c;I i 
I 

! 
1 I , . I1.j ~ -- -- -! ··-1 ,..j I 

'1 1 : I ! I ~' 
I Iej ..:.. ··r - .' I" 1- .\ 

j 

· 1 -.--1--·1. ..." .. I II .1 . 
1 . " 

, I" 1 \ II I 
! 

i 

,I -'- ~-.. .• . '1 
I I 

, "1-·-\'-'· ' .I. . I 



