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Charge Fluctuation in MMX Chain Compounds, compounds, the phase transitions or charge fluctuations among
A4[Pt(pop)al] -nH0 these oxidation states are expected due to the smallefgaps.
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Department of Applied Physics, The Weisity of Tokyo So far, two types of MMX chains have been reported, that is,

M (dtayl] (M = Pt and Ni; dta= CH;CS) and APt (popkX]-
Hongo, Bunkyo-ku, Tokyo 113-8656, Japan M 1 S ) - PAR
Department of Chemistry, Usersity of Tsukuba ~ NH20 (A =K and NH,; X = Cl, Brand I; pop= P,OsH,*"; n =
Tsukuba 305-8571, Japan 0, 2, and 3). In the A![Ptz(pop)4X]-nH2Q, the.CI- and Br-brldgeq
complexes have been extensively investigated by X-ray single
Receied October 26, 1998  crystal structure determinations, resonance Raman spectra, optical
. . ) ) . spectra, solid-staféP NMR, etc., and are found to have structures
Recently quaS|-one-_d|menS|0naI halogen-brl_dged mlxed-vale_nce(b)_ On the other hand, the I-bridged compounds have not been
compounds (MX chains) have been attracting much attention jnyestigated as much because their single crystals could not be
because they show very interesting physical properties such asypiained. The electrerphonon interaction in I-bridged complexes
|ntense and dichroic intervalence chqrge-transfer bands, Progresyre expected to be weaker, compared with those in the Cl- and
sive resonance Raman spectra, luminescence spectra with largg.pridged compounds. Therefore, the I-bridged compounds are
Stokes-shifts, large third-order nonlinear optical properties, midgap more delocalized, and then it may enable them to take various
absorptions attributable to solitons and polarons, one-dimensionalg,iqation states or phase transitions. In this paper, we will report
model qompounds of high Tc copperoxlde superco.nductor% etC. the Raman spectra and X-ray photoelectron spectroscopy-of A
Theoretically these MX chains are c9n5|der¢d as Peietidbard [Pt:(popl] -nH-O (A = Li, NH4, and Cs;n = 0, 2 and 3).
systems, where _the electrﬁ_phonpn interaction (S), th_e electroq The starting compounds JfPt(pop)] and KiPt(pop)l,] were
transfer (T), the intra- and intersites Coulomb repulsion energies gynthesized according to the literatuf@& A [Pt(pop)l] -nH.O
(U and V, respectively) compete or cooperate with each dther. (A = |j n =3 A= NH, n= 2 A = Cs,n = 0) were
The Ptand Pd compounds have charge density wave states (CDWgynthesized by adding the excessamounts of ANi@o the
due to the strong electrerphonon interaction, where the bridging  5que0us solutions of the equimolar amounts gPi(pop)] and
halogens are distorted from the midpoints between the nelghborlngK4[Pt2(pop)4| 2. Recrystallizations were carried out from the
two metal ions. In these compounds, the CDW strengths are tunedaqueous solutions by adding ANOThe numbers of the water
by substituting the metal ions, bridging halogens, in-plane ligands, yojecules were determined by TGA-50 (Shimadzu Science Co.).
and counteranions. Moreover, the dimensionalities of the CDW glamental analyses of tj K*, and C¢ were performed by ICP
can be controlled by using the intra- and interchain hydrogen- method, Elemental analyses of N and H were also performed by
bond networks. On the other hand, the Ni compounds have spine ysyal method in the Institute for Molecular Science. Raman
density wave states (SDW) due to the strong electron-correlation, snectra were measured with “Aexcitation using a JASCO NR-
where the bridging halogens are located at the midpoints between;gog |aser Raman spectrometer. The measurements of the XP
neighboring two Ni atom8.The very strong antiferromagnetic  spectra were performed using an ESCALAB MKII (VG Scientific

interactions among the spin located on th&'N orbitals through Co.) photoelectrometer with Mg & (hv = 1253.6 eV) as an
the bridging halogen ions are observed in these compounds.  gyciting light source.

As a development of the MX chains, the MMX chains which  paman spectra of these compounds were measured at various
have binuclear metal units in quasi-one-dimensional StrUCtureStemperatures. Their spectra are shown in Figure 1 and 2
were reported.There are four possibilities of the oxidation states respectively. The Li compound shows the singlet signal around’
depending on the positions of the bridging halogens. In these gq cnrt. On the other hand, the Cs compounds show the doublet

(d) ...Pt"—PET—X—PE*—P£".. X... (spin-Peierls)

TNagoya University. signals around 100 cr, although their intensities are different
*Japan Advanced Institute of Science and Technology. from each other. The Raman spectra of the ,Ntdmpounds
® The University of Tokyo. depend on the temperature as shown in Figure 2, that is, the singlet
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Figure 1. Raman spectra of A= Li and Cs in A[Pt(pop}l]-nH20. Binding Energy (eV)
. . ——— Figure 3. XP spectra of Pt atoms of A Li and Cs in A[Ptx(popyl]-
300K nH20.
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Figure 2. Temperature dependence of Raman spectra ofJi\Pt-
(popyl] -2H0.
ture (a)—PE5"—PE5 —|—PE5t—P£5 —|— at room temperature %
and a structure (b) ..Pt=P£"...I-PE"—P£*—I.. at low tem- Binding Energy (V)
perature. That is, the charge fluctuation between (a) and (b) Figure 4. XP spectra of Pt atoms of (NA[Pt(pop)l]-2H.O at room
occurred in the Nz compound (Figure 2). temperature (top) and 77 K (bottom).

To directly investigate their oxidation states, the XP spectra
were measured for A= Li and Cs at 77 K, and for Nidat room Table 1. Binding Energies of Pt Atoms in Pt (popyl] -nH,O

temperature and 77 K (Figures 3 and 4). The XP spectrum of A (€V)

= Liis composed of 4§, and 4£, of P£5", while the XP spectrum PR+ pRS5+ pg+
of A = Cs is broad then could be resolved into four components,
that is, 4%, and 4£,, of P£" and P¥". The XP spectra of Nid Mz Mse Az Afse 4fne Afse
composed of 4fs and 4f, of P25t at room temperature, and  Lis[Pt(popyl]-3H:0 72.70 75.95
could be resolved into 4% and 4f,, of P&" and P¥" at 77 K. (NHa)4[Ptz(pop)l] - 2H,O b7 o6

72.73 75.

Their binding energies are listed in Table 1. Their values are It

reasonably corresponding to their oxidation states. These results 77 K 72.17 7540 73.22 76.82

are consistent with those of Raman spectra. Csi[Pt(pop)] 72.26 75.33 73.48 76.70
The Li compound has a structure (a) and the Cs compound

has a structure (b). The NHcompound shows the charge ) o
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