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We have performed UPS measureme nts on in situ d e p os it ed
.ri .--..,.
.Co 
:J) 	 films of (SN) as a function of incident phot on energy 

in the range ~.6 40.8 eV. The results are inlgeneral 
agreement with previously reported XP S studies. Re­
laxation e f f ects lower t be observed photoemi ssive y iel d 
at the Fe r mi l ev e l to zero. hie a na lyze our data thro ugh 
comparison with t h e o e tical energy distribution curves 
obtained from pseudopotential eigenv alues and eigen ­
t unc i ons . We also repo r t some init j 1 r e s ults on t h e 
UPS spectrum of partially polymerized S2N2 ' 
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BE 4 Transport Properties of HgZ. 86~' R. Spa!, BE 8 XP5 Core-Level 5 ectrosco 
T. Wei, C.K. Chiang, A.F. Garitoand' A.J. Heeger, .. ectrostatic Interactions in 5N x and 
f . Miro and fl,. G. 1-1.acDiarn1.id, University of ennsyl­ ,Iotropes. A.J. EP 7EIN . N.R. SALANECK. 

vania, Phila., Penna. --We report the temperature 
tne , S,

N.O. LIPARI and J.W-p LIN, Xerox Webster Research 
Center, webster N.Y. l4580.--The binding energiesdependent dc electrical conductivity of the novel conduc­
of S2p and Nls 1evels in (5N)x have been studiedtor HgZ• 86(AsF6)2 which consists of planes of interpene­ via x-ray photoemission spectroscopy and results 

trating one dimensional chains of Hg atoms. The compared with neutral 58 and N2 -molecules respec­
measured conductivity parallel to the planes is 3.5 x tively, as well as 54N4. The effective charge 
103 (O-cm)-l at room temperature and exhibits a nega­ transfer from sulfur to nitrogen is O.51el in (SN)x 
tive temperature 'coefficient down to 4. 2.K with an as compared to D.61el in 54N4' Shake-up structure 
anomaly near 220K. Anisotropy measurements using on the core level 1ines of (SNh is assigned to 

excitation of conduction electron plasmons. Usingthe Montgomery method will be reported in addition. 
the above XP5 measured net charges, the electro-The conductivity measurements will be compared with 
static interactions in 52N2' S4N4 and (SN)x were

studies of a plasma edge in the visible optical reflect­ calculated. Though the total electrostatic poten­
ance and measurements using DSC. 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 

BE 5 Anionic Linear Cha in Iridium Carbonyl Halides . molecules (polymer chains) is small and nearly 
A. P. GINSBERG, J. W. KOEPKE, J. J. HAUSER, K. \-T . lVEST, identi cal in all three cases. 

1" . J. DI SPLVO, C. R. SPRINKLE and R. L. COI .r.tl, ilell 

Laborat ories. --The co:npolmds r-o .601r( CO )2Cl 2 ·0. 5H20, 

(TrF JO .61Ir( CO )2C~ (TT'F = Tetrathiafulvalenium), 
 BE 9 TheJ:moreflectance of Organic and Polymeric Metals. 
Ko.57Ir(CO )2Br2·0. 2CH3COCH3 and CSO.60Ir(CO)2Br2 have P. M. GRANT, P. MENGEL, E. M. ENGLER, G. CASTRO and
'oeen investigated by chemical analysis, infrared and G. B. STP£ ET, IBM Research Labara t ory , San Jose , Ca i f . - ­
19 31!" :.~oo3bau€r spectro scopy, e lect rical con c vl i ty We have examined t he thermoreflectance spec t rum of (SN) 
r.:::ld ma;:ne-t i\" suscepti'O ilit~" ~.ea5ur~ent, o _ 2 onJuctinf; cry ~ "aJ.s and f ilms and of (ITF) ( 'CNQ) and (TSar) (TCNQ) x
linear chaine c[' c1s - !l r(Co)c:x21 - C' o' ( X = 1, 5r ) 

cry~ tals i " eneJ:gy r anso; s epp r op r i ate to t heir Drude
Wl i tc are zho"rm t be pr esent in t hes E. co:~rct.Ulds . Yne prope r t i es and l ow-l ying i nterb and transitions as a 
appar ently ,,'ell defined compounds Ko. G8Ir (co)2c~.42· function of temperature from 300 0 K to 15°K. In (SN) , we 
·0 . CH3COCH, and Nao. 23Ir(CO)2C12 . ~2 ·0~ 3CH3CO:H" nre observe a red shift of the Drude edge .,hich we ass ocIate 
efor:nulat eti as l:O . bO.l.r(C0)2Cl2· 0 . IIK 1 .0. 2CfI, COCH, 'illd with movement of ihe Fermi level due to volume effects. 

Nao .61Tr (CO)2C12·0. 32NeCl·0.3CH,COCH" in "'hlch tne Perov and Fischer have reported polarization effec ts in
KCl and NaCl are pre sent interstitially in t he lattice the thermoreflectance spectrum of (TIF) (TCNQ) connected
of linear chains . with the Peierls-Frohlich transition. We have made 

similar measurements on (TSeF)TCNQ) and compare our re­
sults with theirs for (TTF){TCNQ). 

BE 6 EPR pair spectra in a dimeric chromium phos­

phinate.* P. D. KRASICKY, A. L. RITTER, J. C. SCOTT and 


Ip. I. Perov and J. E. Fischer, Phys. Rev. Letters 33, 521
~ILSBEE, Cornell Univcrsity-- The dimeric mate­

(J,974) .rial, di-~-diphenylphosphinatoacetyIacetonatochromium 


(lIO(I), consists of molecules in which the two chromi­

um atoms, each of spin Sl 2 = 3/ 2 are linked by phos­

phinate (-OPP2o-) bridges; and is therefore the simplest BE 10 Calculated Optical Properties of (Sn . 1. B. 

member of the family of one-dimensional poly(chrom1um ORTENBURGER, W. E. RUDGE and P. M. GRANT, IB~?Research 
phosphinates). (2) The "endcapping" acetyl acetonate ' Laboratory, San Jose, Calif.--The tensorial dielectric 

' ligands complete the closely octa~edral environment of constant ~2(w) and the tensorial photoemission yield 
six oxygen atoms around each chromium. Within the D(E,w) have been calculated for (SN) using a pseudo­
molecule the chromium-chromium separation is SA, com­ potential interpolation scheme basedxon a first prin­
pared to ~lOA between molecules. The EPR pair spectrum ciples OPW band structure. D{E,w) and £2(w) were 
at X band indicates an antiferromagnetic exchange, J ~ cQ~puted by the Gilat-Raubenheimer zonal integration 
4K, comparable to that in the p'olymers. At temperatures method. Our results wililhe compared to experimental 
~K the S=3 (total spip) multiplet is virtually unpopu~ photoemission and optical measurements on randomly 
lated, and we have identified transitions within the S=l oriented (SN) x films. 
and S=2 multiplets. The data are interpreted in terms of 
a spin Haml1 tonian derived by coupling the single ion lAo A. Bright and A. F. Garito, to be published.
Hamil tonians with, an exchange term. 


·Supported by the National Science Found ation. 

lC.E. Wilkes and R.A. Jacobson, lnorg. Chem.4,99(1965). 

2J.C. Scott, T.S. Wei, A.F. Garito, A.J. Heeger, H.D. BE 11 Molecular Cluster and Band Structure 

Gillman and P. ,Nannelli, Pree. Conf. on Magnetism and Calculations for (SN)... D. R. SALAHUB and 
Magnetic Materials, Phlla . , 1975 (to be published) R. P. MESSMER, Generaf Electric.--Molecular 

cluster and band structure calculations for 
(SN)x show that (i) a single (SN)x chain should 
be a Peierls insulator, (ii) semi-metallicBE 7 UPS photoemissi,on Properties of (SN) . P. MENGEL, 
behavior is brought about by interchain coupling'i. D. GROHMAN, 1. B. ORTENBURGER, P. M. , .GRANf and B. H. 
which moves the Fermi level from the Peierls gapSCHKClll'l1AN, IBM Research Laboratory, San Jose, Calif.- ­
to a place where it intersects two bands, (iii)We haye performed UPS mee8u~ements on in situ deposited 
the most important interactions occur in a 100films o~ (SN) as a function of incide;t photon energy 
plane, and not as previously assumed in a 102in the rsnge '.6 - 40.8 eV. The results are inlgeneral 
plane. Important aspects of the electronicagreement with previously reported XPS studies. Re­
structure of intermediates involved in the'laxation effects lower the observed photoemissive yield 
polymerization and subliniation of (SN)x areat the Fermi level to zero. We an&lyz~ our data through 
also discussed.compa.rison with theoretical energy distribution curves 

ob,ta:f,ned from pseudopotential eigenvalues and eigen­
functions. We also report some initial results on therS spectJ;ulIj of partially polyme,:ized S2N2' . BE 12 Band Structure, Density of States, and Fermi 

Surface Topology of the (SN)x Crystal.* W. Y. CHING,P. Mengel, P. M. Grant, W. E. Rudge, B. H. Schechtman 
J. G. HARRISON, and CHUN C. LIN, U. of Wisconsin-and D. W. Rice, Phys. Rev. Letters 1l, 1803 (1975). 
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